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RO 28022023 023052024 PabGouyasi nporpamma no yueoHomy npeamery «MaremaTukay (yriy0JéHHbIH YPOBEHD),

yTBepskaeHa npukasom aupekropa MAOY «COII Ne 14» ot 11.08.2023 r. Ne 0431

1. Pabouas mporpamma mo yueOHOMY mpeamery «Matematukay (yriyOJaEHHBIH YpOBEHB)
(mpenmeTHas obsacTh «Maremaruka W MH(OpMaTHKay) (Aajgee COOTBETCTBEHHO - IpOrpamMma Io
MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET [OSCHUTEIbHYIO 3allUCKy, CoJepXKaHue OO0y4deHHs,
IUTAHUPYEMbIE PE3YyJIbTaThl OCBOCHMS IIPOrPaMMBbI 110 MaTeMaTHKe.

2. TlosicHuTenbHas 3amucka OTpakaeT oOlIMe IeNid W 3a/ladyd H3y4yeHUs MaTeMaTHKH,
XapaKTePUCTUKY IICHUXOJOTMYECKUX TMPEANOChUIOK K €€ H3YYeHHIO OOYyYaroIMMHUCA, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOAXOAbl K OTOOpY COJep:KaHus, K OINpeAesICHUI0
IUTAHUPYEMBIX Pe3yJIbTaTOB U K CTPYKTYpE TEMATHUECKOTO TUIAHUPOBAHHUS.

3. COI[ep)KaHI/IC O6y‘IeHI/IH PAaCKPbIBACT COACPIKATCIIbHBIC JIMHUMU, KOTOPLIC IMPCIJIararoTCs
JUIA 0013aTeNBLHOr0 N3YUYCHUA B KAXKIOM KJIACCE€ HA YPOBHE CPCAHCTO O6IJ_ICFO 06p330B8.HI/I$I.

4, HJ'IaHI/IpyeMbIC pe3yIbTaTbl OCBOCHHA HNPOIpaMMbl 110 MATCMATHKE  BKIIIOYArOT
JINYHOCTHBIC, MECTAIIPCAMCETHBIC PE3YJIbTATHI 3a BECh IICPUO O6y‘~IeHI/I${ Ha YPOBHC CPCIAHCTO 061].161"0
06p330BaHI/I$I, a TaAKXKC IIPECAMCETHBIC TOCTHIKCHUA 06yqa10meroc51 3a KaXKJIbIN roj 06y‘~ICHI/I$I.

5. IlogcuuTenbHas 3aMucKa.

5.1. Ilporpamma mo maTeMaTHKe YriayOJE€HHOTO YPOBHS JUIsi OOYy4alOlIMXCsS HAa ypOBHE
cpenHero obmiero obpaszoBanusi paspadorana Ha ocHoBe PI'OC COO ¢ yuéTroM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMH, TPEABABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHHWIO, W TPAIHMIIUN
poccuiickoro oOpa3zoBaHus. Peanu3anus mporpamMMbl 10 MaTeMaTHKE OOECIICUMBACT OBIIAJICHHE
KJIFOYEBBIMH KOMITIETCHIIUSMH, COCTABJISIONIMMH OCHOBY JUISi CaMOpa3BUTHS U HEMPEPHIBHOTO
00pa3oBaHMs, IEJIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO DPa3BUTHUS
JTUYHOCTH 00YyYaIOIUXCSI.

5.2. B mporpamMmmMe mo MaTeMaTWKe YUYTEHBl UJCH W TOJOXKEHHUS KOHLEMIUU Pa3BUTHA
MaTeMaTuyeckoro oopasoBanus B Poccuiickoit deneparuu. MatemaTuyeckoe 00pa3oBaHHE TOJKHO
pemarhs 3amady oOecrmedeHuss HeoOXOAMMOro CTpaHe dYHCia OOydYaroIIMXCs, MaTeMaTHdecKas
MMOoATrOTOBKAa KOTOPBIX Oputa OBI A0CTaTOYHA MOJId MPOAOJIKCHUS O6p330BaHI/I5I 10 pa3InYHbIM
HaIlpaBJICHUAM, BKIIIOYas MNPCIOJaBaHUC MATCMATUKH, MATCMAaTHYCCKHUEC HUCCIICAOBAaHUA, pa60Ty B
chepe HWHPOPMAIMOHHBIX TEXHOJNOTUH U JPYrHX, a Takke oOecmeueHus [Uisl KaKIoro
00ydaromierocss BO3MOXXHOCTH JOCTH)KCHHUS MAaTeMaTH4eCKOW MOATOTOBKM B COOTBETCTBHH C
HEOOXOMUMBIM €My ypoBHeM. Ha pelneHuwe 3TUX 3aJad HaleleHa MHporpamMma 10 MaTeMaTHKe
yrayOnEHHOTO YPOBHSL.

5.3. HeobxomuMocTh MaTeMaTH4eCKOW MOJATOTOBKH OOYCIIOBI€HAa OOYCIOBICHO POCTOM
YHCIa CIEMUATbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH (B cdepe
HSKOHOMHKH, OH3HEce, TEXHOJOTHYECKUX 00nacTax, TyMaHHTapHbIX cdepax). KommuectBo
oOyuJarommuecs, s KOTOPBIX MaTeMaThKa CTaHOBHTCS (PyHIIAMEHTOM 00pa30BaHMsI, TUIAHHPYIOIIHX
3aHUMAThCS TBOPYECKON M MCCIIEAOBATEIBCKOW pabOTOW B 00JACTH MaTeMaTHKH, WH()OPMATHKH,



(GU3HKH, Y)KOHOMUKH U B JPYTHX OOJIACTSAX, YBEIIMYUBACTCS, B TOM YHCJIC C YYETOM OOYJaIOITUXCS,
KOMYy MaTeMaTHKa HY>KHa ]IS UCIOJIb30BaHUS B Mpodeccusx, He CBSI3aHHBIX HEMOCPEACTBEHHO C
HEW.

5.4. IlpuknaaHasi 3HAYMMOCTh MaTeMaTHKH O0YCJIOBJICHA TE€M, YTO €€ MPEeIMETOM SBISIOTCS
¢dyHaaMeHTanbHbIe CTPYKTYpPhl HAIIEr0 MHpa: HPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOIIECHUS, (PYHKIIMOHAIbHbIE 3aBUCHMOCTH M KaTETOPHH HEOMPEAEICHHOCTH, OT MPOCTEHIINX,
YCBaMBAaEMBIX B HEIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX ISl Pa3BUTHSA
HAay4yHBIX M TEXHOJIOTMYECKUX HICH. be3 KOHKPETHBIX MaTEeMATHYECKUX 3HAHUW 3aTPYAHEHO
NOHMMAHHAE IPHUHLUIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHOM TEXHHMKH, BOCIPHUATHE H
UHTEpHpeTanus pa3sHOOOpa3HON COLUalbHONW, 3KOHOMHUYECKOH, MOJIUTUYECKON HHdOopMauu,
Mano3(eKkTrBHA  MOBCEIHEBHas  IpaKTHYecKass  JesaTelbHOCTb. Bo  MHorux  cdepax
npoeCCUOHATBHON  JESITENbHOCTH TpeOylOTCSd YMEHHsS BBINOJHATH Pacy€Thl, COCTABIATH
QITOPUTMBI, IPUMEHATH (HOPMYJIBI, IPOBOJUTH T€OMETPUIECKHE U3MEPEHUS U TIOCTPOCHUS, YUTATh,
o0pabaTbIBaTh, MHTEPIPETUPOBATh W TPEACTABIAT, MHOOPMAIMIO B BUIE TAOIUI], AMArpaMM U
rpaduKOB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIIy4allHBIX COOBITHIA.

5.5. OIHOBpPEMEHHO C pacmmpeHueM cdep NPUMEHEHHS MaTeMAaTUKH B COBPEMEHHOM
obmecTBe Bc€ 00Jiee BaKHBIM CTAHOBHUTCS MAaTEMATHUYECKHUN CTHIIb MBIIUICHUS, TIPOSBIISIONIHIICS B
onpeAeN€HHbIX YMCTBEHHBIX HaBbIKAaX. B mpolecce n3ydeHus MareMaTUKU B apCeHall MPUEMOB U
METO/IOB MBIIIJICHUSI YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCA WHAYKIMS W JSTYKIIHS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 U CHUHTE3, KiIacCupUKaluig ¢ CHCTeMaTU3allus,
abctparupoBanrie u aHanorus. OOBEKTHI MaTeMaTHYECKHMX YMO3aKIIOUEHHH, TMpaBuia UX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHH3M JIOTMUECKUX TMOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
ymeHust (HopMyIHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKACHUS, TEM CaMbiM (OPMUPYIOT
JIOTUYECKU CTWJIh MBIIUICHUs. Beaymias poib NPUHAUISKUT MaTeMaTHKe B (opMuUpoBaHUU
AJTOPUTMUYECKOW KOMITOHEHTHI MBINUIEHWS W BOCIHUTAHUM YMEHHUU JIEMCTBOBATH MO 3aJIaHHBIM
aJropuTMaM, COBEpIIEHCTBOBATh M3BECTHHIE U KOHCTPYHMPOBATH HOBBIE. B mporecce penenus 3aaad
- OCHOBBI JI OpTraHW3allud Y4eOHOW [EeATeTbHOCTH Ha ypOKaX MaTEeMaTUKH - Pa3BUBAIOTCS
TBOpYECKAs U NMPUKIIATHAS CTOPOHBI MBILLICHHUS.

5.6. ObOyueHue maremaTuke Ha€T BO3MOXKHOCTb pPa3BHUBATh Yy OOYy4arOUMXCAd TOYHYIO,
parMoHANbHYI0O U WH()DOPMATUBHYIO peYb, YMEHHE OTOMpaTh HambOoJee MOIXOJSANINE S3BIKOBHIC,
CHUMBOJIMYECKHE, TpapHUuecKue CpeacTBa s BBIPAKEHHMS CYXKAGHUH M HarIAJHOTO HX
IIPEJICTaBICHMUS.

5.7. Heo6X0auMbIM KOMIIOHEHTOM OOLIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCS
o01iee 3HAKOMCTBO C METOJIAaMHM TO3HAHUS JEHCTBUTENBHOCTH, NPEACTaBICHUE O TNpeAMETe U
METO/Ie MAaTeMaTHKH, €ro OTJIMYMAX OT METOJOB €CTECTBEHHBIX M TyYMaHHMTapHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHHMs] MaTeMaTUKHU Ui pelIeHHs Hay4dHbIX W NPUKIAJAHBIX 337ad.
MaremaTrueckoe 00pa3oBaHuE BHOCHT CBOW BKJIa/ B (POPMHUPOBAHKE OOILEH KyIbTYyphl YeTOBEKa.



5.8. H3ydeHme MaTreMaTHKH CIOCOOCTBYET OSCTETHUYECKOMY BOCIHUTAaHUIO YEJIOBEKa,
IMOHUMAHHIO KPAaCOThI U U3AIICCTBA MATCMATHYCCKUX paccyxcz[eHHﬁ, BOCIHIPUATHIO TCOMCTPHUICCKUX
(bopM, YCBOCHHIO UJIEH CUMMETPHH.

5.9. IlpuopurerHbiMu TiensiMu 00ydeHHs MatemaThke B 10-11 kimaccax Ha yrimyOn€HHOM
YPOBHE MPOJOJIKAIOT OCTaBATHCS:

dbopMHpOBaHHE  LEHTPAIBHBIX  MAaTEMaTHYECKUX  TMOHATHHA  (YHMCIO,  BEJIWYHHA,
reoMeTpuueckas (Qgurypa, TNepeMEeHHas, BEpPOATHOCTh, (YHKIMS, TNPOU3BOJAHAS, HMHTETpan),
O6CCHC‘-II/IB3,IOH_II/IX MPECMCTBCHHOCTD U NCPCIHCKTUBHOCTH MaTEMAaTHYCCKOI'O 06pa3013aH1/151
00yJarouxcs;

IIOABCACHUC 06y11a}01111/1xcs1 Ha JOCTYIIHOM MIJId HHUX YPOBHC K OCO3HAHMIO B3aMMOCBA3U
MAaTCMAaTUKH W OKPYXKAOIICTO MHUpA, INOHHMMAHUIO MATCMATHKU KaK YaCTHu O6HICI>1 KYJIBbTYPBbI
YCII0OBCUYCCTBA,

Pa3BUTHE UHTEJUICKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEM 00y4YaroImMXcs, MO3HaBATEIbHOM
AKTHUBHOCTH, HCCIIEIOBATEILCKUX YMEHUW, KPUTHYHOCTH MBIIUICHHS, HHTEpeca K H3YYEHUIO
MaTE€MaTUKH;

¢dopmupoBanre (yHKIMOHATHHON MaTEMaTWYeCKOW TPAMOTHOCTH: YMEHHUSI pPacIO3HaBaTh
MaTeMaTUYeCKHUEe aCIEeKThl B peajbHbIX KM3HEHHBIX CUTyalMsIX U MPH U3YYEHHUH JPYruX Y4eOHBIX
IPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEeH, (QOopMyIMpoBaTh MX Ha S3bIKE
MaTE€MaTUKd W CO3JaBaTb MAaTEMATHMYECKHUE MOJEIH, NPUMEHITh OCBOCHHBIM MAaTEMATHYECKUI
anmapar i PELICHHs I[PAaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATb WU OLEHUBATH
[IOJIyYEHHBIE PE3YIIbTaThI.

5.10. OCHOBHBIMU JMHMAMHU cojepkaHust mareMaTukud B 10-11 kmaccax yrayGié€HHOTO
ypoBHs sBistoTCA: «YUucna W BeIUUCIEHHs», «Anrebpa» («Anredpandeckue BBIPAXKEHUS,
«YpaBHeHUss M  HepaBeHcTBa»), «Hauama wmaremaTnueckoro ananmuza», «l'eomeTpus»
(«I'eomerpuyeckre GUIrypel M UX CBOWCTBay, «l3MepeHHEe T€OMETPHUECKUX BEJIUYHMHY),
«BepoaTHoCTh U cTaTUCTHKAY. JlaHHBIE JIMHUYM Pa3BUBAIOTCS MApaIeNIbHO, KaX/1asi B COOTBETCTBUU
C COOCTBEHHOHM JIOTMKOM, OJHAKO HE HE3aBHCHUMO OJHa OT JApPYroi, a B TECHOM KOHTAaKkTe W
B3aumozeiictBuu. Kpome 53TOro, ux oObeIuHSET JOTHYecKas COCTaBIAMOIAs, TPAAUIIMOHHO
IpHCYyIllas MaTeMaTHUKEe U MTPOHU3BIBAIOIIAS BCE MaTEMaTHUECKHUE KYpPChl U COJIepKaTeIbHbIE TUHUU.
ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHWME «YMEHHE OIEPUPOBATH TOHATHSIMH:
OIIpEZCNIEHUE, aKCUOMA, TEOPEMA, CIIEJICTBUE, CBOWCTBO, NPU3HAK, JOKA3aTEIbCTBO, PABHOCUIILHBIE
(bopMynHpOBKH, yMeHUE (POPMYINPOBATH 0OpATHOE U POTUBOIOIOKHOE YTBEPKIEHUE, TPUBOAUTD
OpUMEpbl U KOHTPIPHUMEPHI, HCHOJB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIMH, TPOBOAUTH
JIOKa3aTelbHbIe PACCYKACHUS TPH pelIeHUH 337ad, OLIEHUBATh JIOITMYECKYI0 MPaBUIIBHOCTD
paccyXJIeHUI» OTHOCUTCS KO BCEM Y4eOHBIM KypcaM, a (OpPMHUPOBAHHE JIOTUYECKUX YMEHHH
pacmpenenseTcs 1o BCeM rojiaM o0ydeHus Ha YpOBHE CpeaHETo 001ero oopa3oBaHusl.

5.11. B cootBerctBuu ¢ ®I'OC COO MaremaTHKa SBISETCS 00sA3aTEIbHBIM MPEAMETOM Ha
JAaHHOM YpOBHE o0Opa3oBaHus. HacTosmield mnporpaMmoi MO MaTeMaTHKe MperycMaTpHBACTCS



u3ydeHue yueOHoro npeamMera «MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa 1 Hadana
MaTeMaTUYeCKoro aHanuza», «l'eomerpus», «BeposTHOCTb M cTaTHCcTHKa». POopMUpOBaHUE
JOTHYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSHKEHUH BCeX JieT OOydeHHsI Ha ypOBHE CpPEIHEro
oOuiero oOpa3oBaHMsl, a AJIEMEHTHI JIOTUKM BKJIIOYAIOTCS B COJEP)KAHUE BCEX HA3BAHHBIX BBILIE
y4€OHBIX KypCOB.

5.12. OO0uiee yucno 4acoB, pEKOMEHI0BAaHHBIX JIJISl U3YyYEHUS] MaTeMaTuku - 544 yvaca: B 10
KJ1acce - 272 yaca (8 yacoB B Hezento), B 11 kiacce - 272 yaca (8 yacoB B HEJIEINIO).

6. Ilnanupyemple pe3ysabTaTbl OCBOCHHS IIPOrpPaMMbl [0 MaTEMAaTHKE HAa YPOBHE CPEIHETO
o01ero oopa3oBaHusl.

6.1. B pesynbraTre M3yuyeHUs MaTeMaTUKU Ha YPOBHE CpeIHEro oOIIero odpa3oBaHus y
oOyuarormierocst Oynyt c()OpMUPOBAHBI CIEIYIOIINE JIMYHOCTHBIE PE3YIIbTATHI:

1) rpak1aHCKOTO BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  IPAXJIAHCKOW  MO3UIMKM  OOyyaromierocs Kak akTHUBHOIO U
OTBETCTBEHHOI0 4JIEHAa POCCHHCKOro oO0IIecTBa, NPEACTAaBICHWE O MaTEeMaTHYECKHUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3JIMUYHBIX CTPYKTYD, SIBJICHUN, IPOLEAYpP IPaskJaHCKOT0 oluiecTBa (BbIOOPHI,
OIPOCHl U JPYroe), yMEHUEe B3alUMOJECHCTBOBATh C COLMAIbHBIMU HUHCTUTYTAaMU B COOTBETCTBUU C
uX (pyHKUMAMU U HA3HAUEHUEM;

2) NaTpUOTHYECKOTO BOCIIUTAHHUSA:

c(hOPMHUPOBAHHOCTh POCCHICKON TPAKIAHCKOM HISHTUYHOCTH, YBRKEHUS K MPOIIOMY U
HACTOAILIEMY POCCHMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHWE K JOCTHXKEHUSAM POCCHUUCKUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, UCIIOIb30BAHUE ITUX JOCTUKEHUMN B APYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

OCO3HAHUC NYXOBHBIX LICHHOCTEH pOCCHﬁCKOFO Hapoza, C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O
CO3HAHUs, STUYCCKOI'0 IMMOBCACHNUA, CBA3aHHOI'O C MMPAKTHYCCKUM ITPUMCHCHUCM JOCTHXKEHHUI HAayKHn
N ACATCIBbHOCTBIO y‘-IéHOI‘O, OCO3HAHUC JINYHOT'O BKJIaJda B IOCTPOCHUC YCTOﬁQHBOFO 6y,uyLuer0;

4) 9CTCTUYCCKOI'O BOCIIMTAHUA:

9CTECTUYCCKOC OTHOLICHUC K MHUPY, BKIIOYAd 3CTCTUKY MATCMATUYICCKUX 3aKOHOMepHOCTCI>'I,
06’LCKTOB, 3aaaq, pCLHeHHf/'I, paCCY)KHCHHﬁ, BOCIIPUUMYUBOCTL K MATCMATUYCCKHUM aCIICKTaM
Pa3JIMYHbIX BUIOB UCKYCCTBA,

5) ¢hu3HUECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS IPUMEHSATH MaTeMaTHUYeCKHe 3HAaHUSI B MHTEpecax 3J0pOBOT0 U
Oe3omacHoro odpasza KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (30pOBOE MUTAHUE,



cOQTaHCUPOBAHHBIN PEXUM 3aHATHHA U OTABIXA, PETYIspHas Pu3ndeckas akTUBHOCTH), (PU3UIECKOE
COBCPHICHCTBOBAHUC IIPH 3aHATHAX CIIOPTUBHO- O3I[0p0BI/IT€HBHOI>'I ACATCIBbHOCTBIO,

6) TPyZAOBOTO BOCIIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAaHUE LEHHOCTU TPYAOJIIOOHS, MHTEpEC K pa3Iu4HbIM cdepam
npoecCuOHANBHOM AESITETbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOM W €€ NPUIIOKEHHUSIMH, yMEHHE
coBeplIaTh OCO3HAHHBIA BbIOOp Oynyiielt mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHMYECKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHMIO HA
MPOTSHDKEHUHM BCEU KM3HU, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEHICHUU MPAKTUUECKHUX 3ajad
MaTeMaTUYECKON HAIMPaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

C()OPMHUPOBAHHOCTb  3KOJOIMYECKOW  KyJIbTYPbI, IOHMMAHHE BIUSHHUS  COLMAIIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSIHME IIPUPOJHOM U COLMAIbHOM CpeAbl, OCO3HAHHE
r7100aTbHOTO XapakTepa HKOJOTHYECKUX MpoOJIeM, OpUeHTAalWs Ha MPUMEHEHHE MaTeMaTHYECKUX
3HaHMUM JUId pellleHus 3a7ad B 00JacTU OKpYXarollel cpenibl, MJIaHUPOBAHUE MOCTYNKOB U OLEHKU
UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOILIEN CPeIbl;

8) IEHHOCTH HAYYHOTO TTO3HAHUSA:

c(OPMHPOBAHHOCTHh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHON MPAaKTHKH, TOHUMaHUE MaTeMaTHUYECKON HayKu Kak cepbl 4eroBedyecKon
JIEATEIbHOCTH, ITAIOB €€ Pa3BUTHS U 3HAYMMOCTH JJI PA3BUTHS LIUBUIIN3ALIMH, OBJIAJICHUAE SI36IKOM
MaT€MaTUKU M MaTEeMaTU4YeCKOM KYyJbTYpOH KAaK CpPEACTBOM IO3HAaHUS MHPA, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

6.2. B pesynbraTe M3ydeHHs] MaTEeMaTHKH Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
obyyaromierocs OyayT cpOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEpCAIbHBIC Y4YeOHBIC EHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEPCAJIbHBIE yUEOHbIE JCHCTBUS, PETYISTUBHBIE YHHUBEpCAIbHBIE yueOHbIE
NENCTBUS, COBMECTHAs IeATEIbHOCTb.

6.2.1. Y obyuaromerocst 0ynyT chopMupoBaHbI cieayromuye 6a30BbI€ JOTHYECKUE TCHCTBUS
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBbHBIX YU€OHBIX 1€HCTBU:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEX]Ty MOHATUSAMH, POPMYIUPOBATH ONpeAeNeHUs TOHATUH, YCTaHABIINBATh

CYLIECTBEHHBI MpHU3HAK KiIaccu(UKalMM, OCHOBAHMUS 1Js OOOOLIEHHS U CpaBHEHMS,
KPUTEPUU IPOBOJUMOTO aHAIN3A;

BOCIPUHUMATh, (OPMYJIHPOBATh M TPEoOpa30BBIBATH CYKICHUS: YTBEpAUTENbHbIE H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHbBIE U 00IIUE, YCIOBHBIE,



BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpedus B (akTax,
JAHHBIX, HAOJIOACHUAX U YTBEPKACHUSX, MpeIaraTb KPUTEPUH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

JieNaTh BBIBOJBI C MCIHOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HHJIYKTUBHBIX
YMO3aKJII04YE€HNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENIBHO J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPXKICHHUH (MpsIMbIE U OT
IPOTHBHOTO), BEICTPaWBaTh apI'yMEHTAINIO, IPHBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CY)KJEHUS U BBIBOJbI;

BBIOMpATh croco0 pelieHus: yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BBIOMPATh HanOOJIee MOIXOIAIIUN C YYETOM CaMOCTOSATENIBLHO BBIICIEHHBIX KPUTEPHUEB).

6.2.2. V obyuaromerocs Oyaytr chopMupoBaHbI CleqyrolIne 0a30Bble UCCIEN0BATEIbCKUE
NEHCTBUS KaK 4acTh [103HABATEIbHBIX YHUBEPCATBHBIX YUYEOHBIX NEHCTBHI:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUII MHCTPYMEHT IO3HaHUSA, (GOPMYIHPOBATH
BOINPOCHI, (DUKCHUPYIOIIME MPOTHUBOpEUUe, IMpodiieMy, YyCTaHaBIMBaThb MCKOMOE U JaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

MPOBOJUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ SKCIEPUMEHT, MCCJICAOBAaHUE  TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro OOBEKTa, SBJICHHUS, MPOLECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNFHO (HOPMYIHUPOBATh OOOOIIEHUS W BBIBOJABI MO PE3yNIbTaTaM IMPOBEAEHHOTO
HAOIIO/IEHUs, MCCIEIOBaHMUs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJAOB U
000011IeHHI];

MMPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC ITPOLECCA, a TAKIKE BBIABUTATH MMPCAIIOJIOKEHUA O €TO
Pa3BUTHHU B HOBBIX YCJIOBUAX.

6.2.3. YV obyuaronierocst OynyT cdopMupoBaHbl yMEHUS paboTaTh ¢ HHGOpPMAIUEH Kak 4yacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:

BBISIBJISITH ,Z[C(I)I/II_[I/ITBI I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMLIX AJi1 OTBCTA Ha BOIIPOC U IJIA
pCUICHUS 3a1a4u;

BbIOMpaTh  MHPOPMALMIO M3  HCTOYHUKOB  pa3IMYHBIX  THUIOB, AaHaJIM3UPOBATH,
CHUCTEMaTH3UpOBaTb M  HMHTEPIPETUPOBATh HHPOPMALMIO  pa3IM4YHBIX BHAOB U (opm
IIPEJICTaBIICHHUS];

CTPYKTYpUpPOBaTh MH(OpPMAIIHIO, IPEJACTABIATh €€ B pa3IMyHbIX (hopMax, HIUTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



6.2.4. VY oOyuatomerocs OyayT cpopMHUpOBaHBI yMEHHUS OOIIEHUS KaK dYacTh
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX Y4eOHBIX JICHCTBUIA:

BOCIIPUHMMATh U (OPMYJIUPOBATh CYXKAEHUS B COOTBETCTBUU C YCIOBHSAMHM MU LEJISAMHU
00LIeHMs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUSI B YCTHBIX U IIMCbMEHHBIX TEKCTaX,
J1aBaTh IOSCHEHHUS 110 X0y pELIeHUs 3a1a4i, KOMMEHTHPOBATh IIOJIy4CHHBIA pE3ylbTaT;

B X0/ie¢ OOCYXXIIeHUSl 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl, MPOOJIEMBI,
pemaeMoil 3aauM, BbICKA3bIBaThb WJEM, HALEJIEHHbIE HA IIOUCK PELIEHMs], CONOCTAaBJIATh CBOU
CYXKJEHHUS C CYXICHHSIMU IPYTUX YYAaCTHHKOB JHajiora, oOHapyXHWBaTh pPa3U4ue M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NIPEACTABIIATh PE3ylbTaThl PEIICHUs 3aa4yd, SKCIIEPUMEHTA, MCCIEIOBAaHUs, IIPOEKTa,
CaMOCTOSITENIFHO BHIOMpATh (POPMAT BBICTYIUICHHUS C YYETOM 3a7ad MPE3CHTAIlMH U OCOOCHHOCTEH
ayIUTOPUH.

6.2.5. Y oOyuaromerocs OyayT chOpPMHUPOBAHBI YMEHHSI CaMOOpPraHHW3aliud KaK dYacThb
PETYISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX JACHCTBHIA:

COCTaBJIATh IUIAH, aJITOPUTM pEILIEHUs 3a/ladyd, BBIOMPATh CIOCOO pelieHuss ¢ y4€ToM
UMEIOLINXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

6.2.6. YV oOyuaromerocss OyayT chopMUpOBaHBI yMEHHS CAaMOKOHTPOJISI KakK 4YacThb
PEryJISITUBHBIX YHUBEPCAJIBHBIX YUYEOHBIX TEHCTBUN:

BIIa/IETh HABBIKAMU MO3HABATEIHHOU pedrieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUIN U
MBICITUTENIBHBIX IMPOLIECCOB, UX PE3Yy/IbTATOB, BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npolecca U pe3yJsibTaTa pelieHsl MaTeMaTH4eCKON 3a/1auH;

NPEABUAECT TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU DPELIEHUU 3a1a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJICHHBIX OIIHNOOK,
BBISBJICHHBIX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHXKEHUS
WIM HEJOCTIDKEHUS  pe3ylbTaTOB  JI€ATEIbHOCTH, HAaXOJUTh OIIMOKY, JaBaThb  OILIEHKY
NPUOOPETEHHOMY OIIBITY.

6.2.7. Y obyuaromierocs OyayT chOpMHUPOBAHBI YMEHUSI COBMECTHOM JICSITEIIbHOCTH

INOHUMATb W HCIIOJB30BATH NPCUMYHICCTBA KOMaHJIHOH M HHHHBHHyaﬂLHOﬁ paGOTLI npu
peHICHUN y‘-IC6HBIX 3aaa4, IpUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTHU, INIAHUPOBATH OPraHU3alluto

COBMECTHOH paboThl, paclpenensiTs BUAbI padoT, TOroBapuBaThcs, 00CYXKIaTh MPOIECC U
pe3yabTat paboThl, 00001ATh MHEHHS HECKOJIBKUX JIIOACH;



y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYX)AeHUS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ WHBIE), BHIIOIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOU JIEHCTBUS C APYTHMHU
YJIeHaMd KOMaH/bl, OLIEHHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHUSM,
c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

6.3. [IpenmeTHbIe pe3yabTaThl OCBOCHUS (enepaabHOl padoueil mporpaMMbl O MaTeMaTUKE
NpPEeCTaBJICHbI MO0 TofaM OOy4YeHHsS B paMKaxX OTICNIBHBIX YU4EOHBIX KypCOB B COOTBETCTBYIOLIMX
paszenax HacTOALIEH IPOrPAMMBI.

7. Pabouas mporpamma y4eOHOTO Kypca «Anredpa 1 Hayalla MaTeMaTUYeCKOTO aHATTU3ay.
7.1. IlosgcanTenbHas 3anuCcKa.

7.1.1. YuebHblit Kypc «AureOpa U Hayajla MaTeMaTHYECKOr0 aHAJIM3a» SIBIISETCS OJHUM M3
Hau0oJiee 3HaYMMBbIX B IIPOrpaMMe CpPeHEro oouero oOpa3oBaHusi, MOCKOJIbKY, C OJHONH CTOPOHBI,
OH o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl H3YUEHUs] BCeX €CTECTBEHHO-HAYYHbIX KYpPCOB, a C
Jpyroii CTOpPOHBI, (pOpMHUPYET JOrHYecKkoe u abCTPAaKTHOE MBIIUICHHE O0y4YarolIUXCs Ha YPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI MHPOPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JAPYTHX
JuciuIuiiH. B paMkax naHHOro yueOHOro Kypca oOydaroluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HayKH, KOTOpast (JOpMYIHPYeT CBOU JOCTHKEHHS B MATEMaTHUECKON (hopme.

7.1.2. YueOHsIif Kypc anreOpbl 1 Hayall MaTeMaTUYECKOT0 aHaIi3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICHIHOT'O OBJIAJACHUA 3aKOHaMHU (1)I/I3I/IKI/I, XHUMHHU, 6I/IOJ'IOFI/II/I, INOHUMAaHHUsI OCHOBHBIX TGHI[CHIII/Iﬁ
PasBUTHUA 3KOHOMHMKU H O6HICCTB€HHOI>1 JKM3HH, IO3BOJACT OPHUCHTHPOBATHCA B COBPECMCHHBIX
MU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOIB30BaTh HMX JUISl JAajbHEHIIero
o0pa3oBaHUsl M B TOBCEIHEBHOHN »xu3HHU. OBNajieHHe aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMU
KOHCTPYKIIMSMU  anreOpbl M MaTEeMaTHMYeCKOro aHaluW3a pa3BUBaeT yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, JOKA3bIBATh YTBEPIKICHHUS C MMOMOIIBI0 UHAYKIIUU H
paccyxnaarh AETyKTHBHO, HWCIIOJNB30BAaTh OOOOMIEHHE M KOHKPETH3AIlUI0, a0CTparupoBaHHE WU
aQHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTHUECKOE MBILUICHHUE.

7.1.3. B xone u3ydeHus: yueOHOTo Kypca «Ajiredpa M Hayala MaTeMaTUYeCKOro aHaJIn3a»
oOydaroluecsi TMOJIy4aloT HOBBI OMNBIT pEUIeHUS NPUKIATHBIX 3a7a4, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMAaTUYECKUX MOJeNel peaNbHbIX CHUTyalluid, HWHTEPHpPETAlUu IOJTYYEHHBIX
pelieHni, 3HaKOMATCA € MpUMEepaMu MaTeMaTHYeCKHX 3aKOHOMEPHOCTEW B NIpUpOJe, HayKe H
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

7.1.4. YueOHbIil Kypc 00J1a1aeT BOCIIUTATENbHBIM MTOTEHIIMAIOM, KOTOPBIN peannu3yercs Kak
yepe3 y4yeOHbI MaTepual, CHocoOCTBYIOUUI (POPMHPOBAHUIO HAyYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crneunduky ydeOHOW JesATENbHOCTH, TpeOyromel MpOoJOIKUTENbHON KOHIIEHTpaluu
BHHUMAaHUs, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJIy4YE€HHBIN pe3yJIbTar.

7.1.5. B ocHOBe MeToaMKK OOydeHHsI anreOpe u HadajlaM MaTeMaTUYeCKOro aHaIu3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.



7.1.6. B ctpykrype ydeOHOro Kypca «Anredpa ¥ Havajla MaTeMaTUYECKOTO aHaJIM3a
BBIJICJICHBI CJIEIYIOLINE COACPKATEIbHO-METOIMYECKHE TMHUU: «Huca u BerYucienus», « OyHkuuu
u Tpadukn», «YpaBHCHHS U HEpaBeHCTBay, «Hauama MaTemaTHdeckoro aHanmsay, «MHOXeCTBa U
Jorukay. Bce OCHOBHBIE CO/IEPKATENBHO - METOJIMYECKHUE JTUHUN U3YYAIOTCS HA MPOTSKEHUU ABYX
JaeT o0y4eHHs Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO JIOMOJHSAA APYr Apyra u
MOCTEIIEHHO HACHINAACh HOBBIMM TeMaMu U pazjaenamu. JlaHHBIA yueOHBIH Kypc sIBIseTCA
UHTETPaTUBHBIM, MOCKOJIbKY OOBEAMHSIET B cede CcolepiKaHWe HECKOJIbKUX MaTeMaTHYeCKhX
JUCIUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHUsS, MAaTeMAaTUYECKUN aHaiu3, TEOpHs MHOXKECTB,
MaTeMaTtuuyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBjIalieBal0T BcE Oolee
NIMPOKMM  MAaTEMAaTUYeCKUM  ammapaToM, Yy HHUX  TIOCIEAOBaTeNbHO  (GOpMUPYETCS |
COBEPILECHCTBYETCS YMEHUE CTPOUTh MATEeMAaTHYECKYI0 MOJElb PEalbHOM CUTYyalluu, NMPUMEHSTH
3HAHWS, T[OJTYYCHHBIE TP M3Y4EHUU YUEeOHOro Kypca, IS pEHICHHS CaMOCTOSTEIhHO
chopMyITUpOBaAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

7.1.6.1. CopnepxarenbHo-MeTOANYECKas JIMHUA «Yucna ¥ BBIUMCIEHMS» 3aBeplIacT
(dbopMHpOBaHNE HABBIKOB HCIIOIB30BAHUS ACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO HaYaToO Ha yPOBHE
OCHOBHOrO obmero obopa3zosanusi. Ha ypoBHe cpenHero obmero o0pa3oBaHusi 0co00e BHUMAHUE
yaensiercss (OPMHUPOBAHMIO HABBHIKOB PALMOHAIBHBIX BBIYHCICHHUH, BKIIOYAONMX B ceOs
UCIIOJIb30BAHUE PA3NUYHBIX (OPM 3alUCH YHUCIA, YMEHHE JeNaTh NPUKUAKY, BBITIOIHATH
NpuOMMKEHHBIC BBIYKMCICHUS, OLCHUBATh YUCIOBBIC BBIpAKEHHS, PadOTaTh ¢ MaTeMaTHYeCKUMHU
KOHCTaHTaMHU. MHOXKeCTBAa HATypalbHBIX, ILENbIX, PAlMOHAJIbHBIX M JEHCTBUTENBHBIX YHUCEN
JIOTIOJTHSTIOTCSI MHOXKECTBOM KOMILJIEKCHBIX YHCEIl. B KaXkKIOM M3 3THX MHOXECTB pacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My chenuduyeckue 3aJaud W ONEpallH: JeICHHE HaleNno, OINepHpOBaHHE
OCTaTKaMH Ha MHOXECTBE IEJBIX YHCEN, 0COObIe CBOWCTBA PAllMOHATBHBIX M HPPAMOHATBHBIX
grced, apuMETHUECKHe Omepaly, a TakKe H3BJICYCHWE KOpPHS HATypalbHOW CTEIEeHW Ha
MHOXECTBE KOMIUIEKCHBIX uucell. braromaps mocienoBaTelbHOMY —PpacIIMPEHUIO  Kpyra
UCTIOJIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMHU MX MPUMEHEHUS JUISl PELICHUS Pa3TUYHbIX
3a1a4 (GOpMHUPYETCs MPEACTaBIEHUE O €IUHCTBE MaTeMaTHKH KaK HayKH U €€ poJM B MOCTPOCHUU
MoJieNielt peallbHOTO MUPA, IUPOKO UCHOJIB3YIOTCs 0000IIEHNE U KOHKPETU3ALHSL.

7.1.6.2. JIunus «YpaBHEHHs M HEPABEHCTBA» PEATU3YETCsl HA MPOTSHKEHUH BCEro 00yueHHst
Ha YpOBHE CpegHero ooOmero oOpa3oBaHMs, TIOCKOJIbKY B KaxaoMm paszene [Iporpammbl
NPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ay. B pesynbrare oOydarolmimecs: OBIIAJEBAIOT
pa3IMYHBIMM ~ METOJaMH  PELIEHUS  pallOHAIbHBIX, HMPPAlMOHANBHBIX, I0Ka3aTeJIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHMM, HEPAaBEHCTB M CHCTEM, a TaKKe 3ajad,
colepkaliux mnapamerpel. [lonydeHHble yMEHUS HIMPOKO HCIONB3YIOTCS TpPU HCCIETOBAaHUU
GYHKIMI ¢ MOMOIIBIO MTPOU3BOJHON, MPU PEHICHUH NPUKIAIHBIX 3a/1ad W 337a4 Ha HaX0XJEeHUE
HauOONBIINX M HAaUMEHbIIUX 3HaueHWd QyHKimu. [laHHas conxepkaTenbHasl JMHHUS BKJIIOYAeT B
ce0ss Takke (HOpMUPOBAHME YMEHHH BBINOJHATH pPAcYEThl 1O (QopmyliaMm, MpeoOpa3oBaHuUs
palOHaIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUYECKHUX BBIPAXKEHMH, a TAK)KE BBIPAXKCHU,
colepXkaluX CTEeNeHH U Jjorapudmel. braromaps wu3ydeHuio anreOpanyeckoro Marepuana
POMCXOIUT JAJIbHEHIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO MBIIUICHUST 00yYaroInXCs,
(GopMHpYIOTCS HaBBIKM JEIYKTHBHBIX DPACCYKAECHUH, pabOTBl C CHUMBOJBHBIMH (pOpMaMH,



MIPEACTABICHHUS 3aKOHOMEPHOCTEH W 3aBHUCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. Anrebpa
npeajiaracTt Bq)q)eKTI/IBHBIe HHCTPYMCHTBI IJid PCIICHHA HNPAKTHYCCKHUX W CCTCCTBCHHO-HAYYHBIX
3a/1a4, HaTJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

7.1.6.3. CopnepxarenpHOo-MeTonuueckass JuHAA «DyHKIMM ©  TpaduKU»  TECHO
neperuieTaeTcss ¢ JAPYrUMH JUHUAMU y4eOHOTo Kypca, MOCKOJIIbKY B KaKOM-TO CMBICIE 3adaéT
IOCJIEIOBATEIBHOCTh ~ M3y4EHUS ~ Marepuana.  M3ydeHue  CTENEHHOW,  IOKa3aTeNIbHOH,
JOTapu(PMHUUECKOW M TPUTOHOMETPHUUECKUX (YHKIMH, UX CBOMCTB M Tpa(UKOB, HCIIOJIH30BAHHE
GYHKIMIA s pelieHns 3a7ad U3 IpYrux y4eOHBIX MPEAMETOB M PeabHOM KU3HHU TECHO CBS3aHO
KaKk C MaTeMaTH4YeCKUM AaHaIM30M, TaK M C pelIeHHeM YpaBHEHHWH W HepaBeHCTB. IIpum sTom
OosipIIoe BHUMaHHUE yrensercss (OpMUpPOBAHUIO YMEHHs BbIpakaTh (OpPMyJaMH 3aBUCHMOCTH
MEX/y pa3lMYHBIMU BEJIMYMHAMH, HCCIIEIOBATH TONYyYCHHbIE (YHKUIUH, CTPOUTh HX TpadUKH.
Marepuan 3Toil copepskaTenbHON JIMHUU HallelIeH Ha Pa3BUTHE YMEHHH M HABBIKOB, O3BOJISIOMINX
BBIPa)KaTh 3aBUCHMOCTH MEX/Y BEIMYMHAMH B Pa3INIHON (hopMe: aHaTUTHYECKOH, rpaduueckor u
cioBecHOM. Ero n3yuenne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO MBIIIICHHSI, CHOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIMH, HCIIOIb30BAHHUIO aHAIOTUl.

7.1.6.4. ConepxarenbHas yuHHS «Havama wMaremMaTHdeckoro aHaiu3ay IO03BOJIAET
CYIICCTBCHHO pPAaCIIMPUTL KPYTI' KAK MATCMATHYCCKUX, TaK M IMPUKIAAHBIX 3adad, AOCTYIIHBIX
00yJaromuMcsi, TaK KaK y HHUX TOSBIISIETCS BO3MOXKHOCTH CTPOUTH TpaUKU CIOKHBIX (DYHKITHIA,
OMnpeaACIAThL UX HanOOJIBIINE U HAUMEHBIIINE 3HA4YCHUs, BEIYHUCIITH IIJIIOIIaau (1)I/Il"yp 1 00BEMEI TECII,
HAXOJHUTh CKOPOCTH U YCKOpeHHs mporieccoB. [laHHas comepkarenbHasl JUHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHSI MaTeMaTHYEeCKUX MOJENel peaJbHBIX CHTYallHi, MO3BOJIET HAXOAUTh
HAWIy4Illee pelIeHWe B TMPHUKIAJAHBIX, B TOM YHCIE COLHMAIbHO-DKOHOMHYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOI0 aHallM3a CHOCOOCTBYET pa3BUTHIO abCTPaKTHOTO,
(GOopManbHO-IOTMYECKOTO0 M KpPEaTUBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHUH pAaclo3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHWKE M HUCKyccTBe. OOydarommecs y3HAIOT O
BBIJAIOMIUXCA PE3YJIbTAaTax, IOJYUCHHBIX B XOJAC pPa3dBUTHUA MAaTEMATUKWU KaK HayKu, U 00 ux
aBTOpAXx.

7.1.6.5. CopnepkarenpbHO-MeTOIMYECKass TUHUS «MHOXECTBA M JIOTHMKa» BKIIOYaeT B ceOs
AJIEMEHTBl TEOPUM MHOXECTB W  MaTEeMaTHYECKOM JIOTHMKU. TEeOpeTHKOMHO)KECTBEHHBIC
MIPEACTABJICHHUS] TPOHU3BIBAIOT BECh KypC INKOJBHOW MaTeMaTHKH M TIpeiaraloT Haubosee
VHHUBEPCATbHBIA S3BIK, OOBEIUHSIONINN BCE pa3lenbl MaTeMaTUKU U €€ MPWIOKEHUU, OHH
CBSI3bIBAIOT Pa3HbIe MAaTEMaTUUECKUE JUCHUILIMHBI U UX MPUIIOKEHUS B €IMHOE Lienoe. BaxHo nath
BO3MOXXHOCTh OOyYaromieMmycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTE€MaTUKH U UCIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOMX MbICIEH. J[pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKd CJeAyeT NpPH3HAaTh CBOWCTBEHHYI) €M CTpOrocTh OOOCHOBAHHWM W
CJIEJOBAaHUE OMPENCIIEHHBIM TPAaBHJIAM TOCTPOCHUS [10KA3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTUYeCKON JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIIICHUS O0y4arouuxcs,
MO3BOJIIET UM CTPOHUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTUYECKUX TMpaBUi, (POPMHUpPYET HaBBIKU
KPUTUYECKOT'O MBIIIUICHHUS.



7.1.7. B yueGHOM Kypce «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI MAaTCMAaTUYCCKOTO MOACIUPOBAHUA, KOTOPHIC IMPU3BAHBI CHOCO6CTBOBaTb q)OpMI/IpOBaHI/IIO
HAaBBIKOB IIOCTPOEHUS MOJENEN PEAJbHBIX CUTYyallui, UCCIECNOBAHMUS ITUX MOJEIEH C IOMOIIBIO
anmapara anreopsl 1 MaTeMaTHYECKOTO aHaIN3a, MHTEPIIPETALUH MOTYYeHHBIX pe3yabTaToB. Takue
3a/1aHus BILICTCHBI B KOKIBIA U3 Pa3/ie]OB MPOTPAMMEI, TIOCKOJIBKY BECh MaTepua y4eOHOTO Kypca
HIMPOKO MCIIONB3YETCs AJI PelIeHUs] MPUKIAIHBIX 3aAa4. [Ipu pemeHnn peanbHbIX MPaKTUYECKUX
3ajauy oOywaroniyecss pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, HCIIOJIB30BaTh AHAJOTHIO, 0000MATh M KOHKPETU3UPOBATH MPOOIIEeMy.
JesTenbHOCTh 110 GOPMUPOBAHUIO HABBIKOB PEILICHUS PUKIIAHBIX 33a4 OPraHU3yeTCs B Ipolecce
U3y4EHHSI BCEX TeM Yy4eOHOro Kypca «Anredpa u Hayajla MaTeMaTHYeCKOro aHAIIN3ay.

7.1.8. OO1iee 4nClIo YacoB, PEKOMEHIOBAHHBIX IS U3Y4YEeHUS yueOHOro Kypca «Anredpa u
Hayajla MaTeMaTHYeCKoro aHanmza» - 272 4daca: B 10 kmacce - 136 yacoB (4 gaca B Heneno), B 11
Kitacce - 136 gacoB (4 yaca B HE/ICIIO).

7.2. Conepsxanue ooyyenus B 10 knacce.
7.2.1. Yucna 1 BEIYUCIECHUSL.

Pammonanbueie yncna. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOM, MPOIEHTHI, OECKOHEUHBIC
nepuoguyeckue 1podu. Ilpumenenue npobelt M MPOLEHTOB Ul PELICHUs NMPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIEN 3HAHUN U peallbHOU JKU3HHU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W HppalMOHANIbHBIE YucHa. ApudMeTHYECKHe
onepauudu C JEHWCTBUTEIBHBIMU 4YHMCIaMU. MoOIynb JEHCTBUTEIBHOIO 4YHMCIAa U €r0 CBOMCTBA.
[TpubmmkEHHBIE BRIYMCICHUS, PABUJIa OKPYTIICHUS, TPUKUAKA U OLIEHKA Pe3yIbTaTa BHIYUCICHUI.

Cremnens ¢ neabM Ioka3arenaeM. bunom Herotona. Mcmonp3oBaHue MOAXOAAIIEH q)OpMBI
3aMMCH JEMCTBUTEIBHBIX YHUCET IS peHICHUA MPAKTHUYICCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX.

ApudpmeTrueckuil KOpeHb HaTypalbHON CTENIEHH U €r0 CBOWCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JICHCTBUTEIHHBIM
MMOKa3aTeJIEM.

Jlorapudm uucna. CroiicTBa norapudma. JlecssTuaabIe U HATypaIbHbIC JIOTapU(MBI.

CI/IHyC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YHCJIOBOI'O0 aprymMcHTa. ApKCI/IHyc, APKKOCUHYC H
APKTAHI'CHC YUCIJIOBOI'0 apryMmeHTa.

7.2.2. YpaBHEHUS U HEPABEHCTBA.

TO)K,Z[CCTB& N  TOXICCTBCHHBIC Hp606pa30BaHI/IH. ypaBHCHI/Ie, KOpCHb yYpPaBHCHUA.
PaBHOCHIBHBIE YpaBHCHUA U YPABHCHUA-CIICICTBUA. HepaBeHCTBO, PCHICHNC HCPABCHCTBA.



OcHOBHbBIE METOJbI PELIECHUs IENbIX U APOOHO-PAllMOHATBHBIX ypaBHEHUN M HEPaBEHCTB.
MHorouieHsl OT OAHOM MEPEMEHHOM. [[eneHre MHOro4jeHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
Bbe3y. Muorounensl ¢ nenasiMu kodgpuiuentamu. Teopema Buera.

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHMA, CONEPIKANTNX CTENICHN U KOPHH.
Wppaunonaneubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHNS UPPALMOHAIBHBIX YPABHEHHIA.
[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/Ibl PEILICHHUS I0KA3aTEIbHbIX YPAaBHEHUH.
[IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALTUX JTOTapru(MBI.

Jlorapugmuueckue ypaBHeHHA. (OCHOBHBIE METOABl  pEIICHUS  JIOTapU(PMHUECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOHOMeTpHUeckue (opmynel. IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHMI. Pelllenre TpuroHoOMeTpu4eCKUX ypaBHEHUI.

Pemrenne cucteM INMHENHBIX YypaBHEHHMU. MaTpuia cUCTeMbl JIMHEMHBIX YpPaBHEHUM.
Ornpenenurens MaTpuilbl 2X2, €ro TEOMETPUUYECKUM CMBICT U CBOMCTBA, BHIYMCIICHHE €r0 3HAYCHUS,
MIPUMEHEHUE ONPEACTUTENS JJIsl PEIICHUSI CUCTEMBbI JIMNHENHBIX YPABHEHUN.

Pemienne npuknagHeIX 3a1ad ¢ MOMOLIBIO CUCTEMbI JIMHEWHBIX yYpaBHeHUU. MccinenoBanue
MMOCTPOEHHOM MOJIETU C TOMOUIBI0O MAaTPUIL U ONTPEACTUTENEH.

ITocTpoeHne MaTEeMaTUYECKUX MOJECIEH pPEalbHOM CUTyalMd C IIOMOIIbI0 YPABHEHUU H
HepaBeHCTB. [I[ppuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a7a4 U 3a7a4 U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HHU.

7.2.3. ®yHKUUHU U TpadUKH.

@OyHkius, crnocodbl 3amaHus ¢GyHKUMU. BzanmmHO oOpaTtHble ¢yHkuuu. Kommosuims
¢bynkuuit. ['paduk pyHkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMHA.

OO6nacte ompeneneHuss U MHOXKecTBO 3HaueHMi ¢(yHkiuu. Hymn gynkuuu. I[IpomexyTku
3HaKonocTosHcTBa. YE€THple M Heu€THble ¢(yHkMU. [lepuoanyeckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (QYHKIHMU. MakcUMymMbl U MHHUMYMbI (yHKuuu. Hawmbonbliee M HauMeHbIIee
3Ha4YeHUs (QYHKIUU Ha IPOMEKYTKE.

JIuneitHast, KBafpaTHYHasi U JPOOHO-TMHEHHas (YHKIUU. DJIEMEHTapHOE HMCCIEIOBAHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LIeJbIM ToKa3areneM. EE cBoiicTBa M rpaduk.
CpoiicTBa M rpaduK KOpHS N-Oi CTeneHH Kak (YHKIHUU OOpaTHOM CTENeHU ¢ HaTypaJbHbIM
IIOKA3aTENEM.

[Toka3zarenbHast u norapudmudeckas QyHKIHMH, UX CBOWCTBa M rpaduku. Mcnoiab3oBaHue
rpaduKoB QYHKIUH U pelieHns ypaBHEHUH.



Tpuronomerpuyeckass OKpPYXHOCTb, OINpPEIEICHUE TPUTOHOMETPUYECKHX  (PYHKIMMA
YKCJIOBOTO apryMeEHTa.

DYHKIIMOHATBHBIC 3aBUCUMOCTH B pPEalbHBIX Ipolieccax W sBiIeHHSIX. ['paduku peaabHbIX
3aBUCHUMOCTEMN.

7.2.4. Hauana MaTeMaTU4YECKOro aHaJInu3a.

HOCJ’IGI[OB&TGJ'IBHOCTI/I, CII0COOBI 3aJaHusg HOCHGHOB&TCHBHOCTCﬁ. MCTO,I[ MaTeMaTH4YeCKOM
HHAYKIOUU. MOHOTOHHEIE H OIrpaHUYCHHBIC I10CJICAOBATCIILHOCTH. I/ICTOpI/IH BO3HHUKHOBCHUA
MaTeMaTHYECKOr0 aHa/IM3a KaK aHalIu3a OECKOHEYHO MajbIX.

Apudmernueckas U reoMeTpuueckas — mporpeccuu.  beckoHeuyHo — yObIBaroras
reoMmerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON MpPOrpeccu.
JIuHeHbIN U SKCIIOHEHIIMAIBHBIA pocT. Yncno e. @opmysa CI0XKHBIX MporeHToB. Mcnons3oBanue
MPOTPECCUU JIJISl PEeLICHHs] pealIbHbBIX 3a/1a4 MPUKIIAJHOTO XapakTepa.

HenpepsiBHble QyHKIMM U UX cBoMcTBa. TOUKM pa3pbiBa. ACUMIITOTHI I'paMKOB ()YHKIIMHA.
CpoiicTBa (yHKUMH HENpEepbIBHBIX HAa OTpe3Ke. MeToa MHTEpBAJIOB Ul PELICHUsS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKIUHN ISl PEIICHHS 3a/1a4.

[lepBas u BTOpas mpousBogHble QPyHKIMHU. OnpeneneHue, TeOMETPUIECKUl U PU3NIECKUl
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QyHKIUH.

ITpousBosHble 3neMeHTapHbIX (QyHKUMN. [Ipon3BoHAsS CyMMBI, IPOU3BEAECHUS, YACTHOTO U
KOMITO3ULIUHU (PYHKITUH.

7.2.5. MHOX€eCTBa U JIOTHKA.

MHOXeCTBO, Onepanuu HajJ MHOXKECTBAaMH W MX CBoicTBa. Jlmarpammel Ditnepa- Benna.
IIpruMeHeHne TEeOpPETUKO-MHOKECTBEHHOIO ammnapara il ONMCAHUSA PEANbHBIX IPOLIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Omnpenenenne, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, CIEACTBHE, JOKA3aTEILCTBO,
PaBHOCHJIbHBIC YPABHEHHUSI.

7.3. Coneprxanue o0yuenus B 11 kiacce.
7.3.1. YUucna v BBIYUCIICHMUS.

Harypanbaple u mensie yucna. llpuMeHeHWe NPU3HAKOB JETMMOCTH IIENbIX YHCET,
HanOonpmmi obmwmit aenurens (ganee - HOJl) m Hammenbinee obmee kpatHoe (manee - HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHrs 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uumcna. Anrebpanueckass M TpUTOHOMETpUYecKas (OpMBlI  3amHcu
KOMIUIEKCHOTO uucia. Apudmernyeckue omepanuud ¢ KOMIUIEKCHBIMU 4Yuciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOMW muiockoctu. Popmyna Myaspa. KopHu n-oii creneHu u3



KOMIIJICKCHOI'O 4ucCJIa. HpI/IMeHeHI/Ie KOMIUJICKCHBIX 4YHUCEII JId PCIICHUA (1)I/IBI/I‘I€CKI/IX n
TCOMCTPHUICCKUX 3aay.

7.3.2. YpaBHEHMS 1 HEPABEHCTBA.

Cucrema u COBOKYIIHOCTB ypaBHeHI/Iﬁ N HEPABCHCTB. PaBHOCHIBHEIE CUCTEMBI U CHCTEMBI-
CJIICACTBHUA. PaBHOCHIBHBIC HEPaBCHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C TIOMOIIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHUS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.
OcCHOBHBIE METO/bI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbBIE METO/Ibl PELICHUSI CUCTEM U COBOKYIHOCTEM pallMOHAIBHBIX, UPPALlMOHAIbHbIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IIapaMCTpaMHU.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTCM U HCPABCHCTB K PCIICHUIO MATEMATHUYCCKUX 3a1a4 U 3a1a4
H3 pa3INYHbIX obnacreit HAaYKH U peanLHoﬁ JKU3HHU, UHTEPIIPETALN [MOJTYYCHHBIX PE3YJIbTATOB.

7.3.3. @yHKUUHU U TpadUKH.

I'paduk xomnoszunuu ¢yHkuui. 'eomerpudeckue oOpas3bl ypaBHEHHIl M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPpaUKH.

I'padrueckue mMeTonpl pelieHns ypaBHEHUN U HepaBeHCTB. [ paduueckne METOb! pelieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rpadmkoB (QYHKIMNA 711 UCCIEIOBAHMS TPOIECCOB W 3aBUCHMOCTEM,
KOTOPBIE€ BOHHUKAIOT MPH PEIICHUHN 33/1a4 U3 IPYTUX YI4EOHBIX MIPEAMETOB U PEATHbHOM KU3HHU.

7.3.4. Hayana MmaTeMaTH4ECKOro aHaJIM3a.

HpI/IMCHCHI/Ie Hp0H3BOHHOf/'I K HCCIICAOBAHHIO (bYHKLII/II‘;I Ha MOHOTOHHOCTbL U 3KCTPEMYMBI.
HaxoxneHnue HanOOJIBIIETO ¥ HAUMEHBIIIETO 3HAUCHU I HCHpepBIBHOﬁ (IJYHKI_II/II/I Ha OTPC3KCE.

HpI/IMCHCHHe HpOHSBOI{HOﬁ AJId HAXOXKACHUSA HAWITYy4YHICro pCeHICHUSA B IIPUKIAIHBIX
3aZlavax, sl OpCACICHUA CKOPOCTHU U YCKOPCHHU IMPOLECCa, 3aJaHHOT'O (I)OpMYJ'IOfI Hnn Fpa(I)I/IKOM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie 3JIeMEHTApHBIX
¢ynkuunit. [IpaBuna Hax0XKIEHUS IEPBOOOPA3HBIX.

HuTterpan. ['eoMeTpruueckuii CMbICT UHTETpajia. Beraucienue onpenenéHHoro HHTerpaia mo
¢dopmyne Herotona-Jleitbnuna.



[Ipumenenue wuHTErpana JUisi HAXOXACHUSA IUIOIMIAZe IIockux ¢uryp u o0BEMOB
r€OMETPUUYECKHUX TEJI.

[Tpumeps! pemrenuii muddepeHnraIbHbIX ypaBHEHHH. MaTeMaTHYeckoe MOJEINPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO AU(PepeHINaATbHBIX YPAaBHEHUH.

7.4. IInanupyemMble MpeIMETHBIE Pe3yJbTaThl OCBOCHHS (eaepalbHON pabodeil mporpaMMbl
yueOHOro kypca «Airedbpa ¥ Hayalla MaTeMaTUYECKOTO aHajin3a» Ha yriayOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro 001ero oopazoBaHusl.

7.4.1. K xonmy obydyenus B 10 kiacce oOy4aromuics MOTYYUT CICIYIONIUE TPEIMETHBIC
pe3yNbTaThI 110 OTJEIBHBIM TeMaM (peepaibHOoi paboyeil mporpamMmbl yueOHOTO Kypca «Anredpa u
Hayajia MaTeMaTHYEeCKOro aHaIu3an:

7.4.1.1. Yucoa 1 BEIYUCICHUS:

CBO6OI[HO OIICPUPOBATL IMOHATHAMU: PALUMOHAIIBHOC YHCIIO, OeckoHeuHas nepuoanuvICCKast
,I[p06b, IMPOUCHTBI, UPPAINOHAIIBHOC YHUCJIO, MHOKCCTBA pPAllMOHAJIBHBIX W JEUCTBUTEIILHBIX YHuCCII,
MOAYJIb JEUCTBUTEIILHOIO qucJia,

IIPpUMCHATDH I[pO6I/I W IPOLCHTHI JJIA PCHICHHA IPHUKIIAAHBIX 3a1a4 U3 Pa3JIMYHBIX 0Tpacnel71
3HAHUU U peaHBHOﬁ JKHN3HU,

NPUMEHATh NPUOIMKEHHBIE BBIYUCICHHS, IpaBUiIa OKPYIJIEHUS, NPUKUAKY M OLEHKY
pe3ysbTaTta BHIYUCICHUH;

CBO6OILHO OINICpHUPOBATHL IMOHATUCM: CTCICHb C MCJIBIM IIOKA3aTCJIEM, MCIIOJIb30BATh
MNoAXOAAIIYTO (l)OpMy 3allCU JCUCTBUTEIBHBIX YHCEI JJIs pelmicHud MNPAKTUYCCKUX 3aJdad U
MMPpEACTaBJICHUA JAHHBIX,

CB060,Z[HO OIICpHUPOBATH ITOHATUCM! apI/I(l)MeTI/I‘IeCKI/Iﬁ KOpPCHb HaTypaHBHOﬁ CTCIICHU,
CBO6OI[H0 OINCPpHUPOBATH NOHATUCM: CTCIICHDb C PAllUOHAJIbHBIM ITOKA3aTCJIEM;

CBO60)IHO OIICPHUPOBATE TMOHATHAMMU: J'IOl"apI/I(bM qucia, ACCATHYHBIC W HATYpaJIbHBIC
norapudmsr;

CBOOOJHO ONEpUPOBATh MOHATHUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa;

OIEePUPOBATH MOHATHIMHU: aPKCUHYC, APKKOCHHYC U aPKTAHT'€HC YHUCIOBOTO apryMEHTa.
7.4.1.2. YpaBHEHHUsI U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOKAECCTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA,



MPUMEHSTh pa3jMyHble METOJbl pEIICHUs pPALUOHAIBHBIX U JIPOOHO-pAllMOHAIBHBIX
YpaBHEHUU, TPUMEHATH METO/I UHTEPBAJIOB ISl PEILICHUS HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOUJICH OT OJHOU MMEPEeMEHHON,  MHOTOYIEH  C
neJIbIMN KOB(i)(l)I/II_[I/ICHTaMI/I, KOpHHU MHOI'O4JICHA, MIPUMCHATH ACJIICHUC MHOI'OYJICHA Ha MHOI'OYJICH C
oCcTaTKoM, TeopeMmy besy u reopemy Buera s pemienus 3anad;

CBOOOZIHO  OMNEpUPOBATh MOHATHSAMHU: CHCTeMa JIMHEHHBIX ypaBHEHHWI, Marpula,
ONpeleuTeIb MaTpUIbl 2 X 2 W €ero TreoOMEeTPUYECKUM CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTeNst 2x2 s BBIYMCICHUS €r0 3HAYCHUs, MPUMEHSTh OMNPEACIUTENHN I PElICHUS
CHUCTEMBbl JIMHEHMHBIX YPABHECHUH, MOJEIUPOBATH pPEAIbHBIE CUTYalMHM C IOMOIUBK) CHCTEMBI
JIMHEVHBIX YPaBHEHUM, UCCIEIOBATH IOCTPOECHHBIE MOAEIH C TOMOIIBIO MATPHI] U ONIPEACITUTENEH,
MHTEPIPETUPOBATh IMOJIYYEHHBIM PE3yibTaT; MCIOJIb30BaTh CBOMCTBA JACHCTBUU C KOPHIMHU AJif
peoOpa3oBaHus BBIPAXKEHUI; BBINOJHATH MPEOOPa30BaHUS YUCIOBBIX BBIPAXKECHHM, COIEpIKAILIUX
CTEIIEHU C PallMOHAJIBbHBIM [10KA3aTeNIEM;

UCIOJIb30BaTh CBOMCTBA Jorapu(MoB Uit MpeoOpa3oBaHusl TOTapuPMUUECKUX BbIPAKECHHUIA;

cBO0OO/IHO OTIepUPOBATH MOHSATUSMU: HppalMOHAJIBHEIE, MOKa3aTelIbHbIC u
norapuMuUecKre ypaBHEHUS, HAXOAUTh WX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX TIEPEX0I0B WIIH
OCYIIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHITh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (GOopMyJbl A npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOO/ZIHO  ONEpUPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHSTH
HeoOxoauMble (POPMYJIBI AJISl PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOZICIIMPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC anre6pLI, COCTAaBJIATH BBIPAKCHHA, YPABHCHUA,
HEPaBEHCTBA IO YCIIOBHIO 33/1a4H, UCCIIEA0BATh IIOCTPOCHHBIC MOJIENN C MCIIOJIb30BAaHUEM amrapara
anreopsol.

7.4.1.3. ®yHK1Mu U rpaduku:

CBOOOJHO OIEPUPOBATh MOHATUAMHU: (DYHKIMS, CIOCOOBI 3aJaHus (QYHKIMH, B3aUMHO
oOpaTHble (YHKIMH, KOMOO3UIUS GYHKIUH, rpaduk QYHKIUH, BBINOIHITH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJHO OIEpUpPOBaTh MOHATHUSAMHU: O0JIACTH OMNpPENENCHUsT W MHOXECTBO 3HAuYEHUU
byHKIMY, HyTU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO OMNEpUPOBATh TOHATUSMU: YETHBIE W HEUYETHbIE (YHKIUH, TEPUOAMYECKUE
GyHKIIMM, TPOMEKYTKHM MOHOTOHHOCTH (GYHKIUH, MaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne GyHKIIMN Ha TPOMEXKYTKE;



CBOOO/IHO OIEpHUPOBaTh MOHATHUAMH: CTENEHHas (QYHKIUS C HATypadbHBIM MU IEJIbIM
nokasaresuem, rpaduk CTerneHHOW (YHKIUU C HaTypaJbHBIM M IIeJIBIM ITOKa3aTesneM, rpaduk KOpHs
N-0#f cTeneHu Kak pyHKIMH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTelIeM;

ONEpUPOBATh TMOHATUAMH: JIMHEHHAs, KBaJpaTW4yHas M ApoOHO-THHEWHas (yHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUpPOBaTh IOHATHAMM: IOKa3aTelbHas M Jiorapupmuueckas (QyHKIMH, HUX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUIsS PEIICHHS YPAaBHEHHUIA;

CBO6OI[HO OIICPHUPOBATH NOHATUAMU: TPUTOHOMETPHUYECCKAA OKPYKHOCTD, OIIpEaACIICHUC
TPUTOHOMETPHUICCKHUX (I)YHKI_II/Iﬁ YHUCJIOBOI'O apryMeHTa,

HCIIOJIB30BAaThb Fpa(I)I/IKI/I q)YHKI_II/Iﬁ U UCCIICAOBAaHUA IIPOLECCOB U 3aBUCHUMOCTEH Ipu
pelmieHun 3aja4 U3 APYyrux y‘{e6HBIX npeaMCTOB H peaHLHOﬁ JKHU3HHU, BBIPAXKATb (I)OpMy.]'IaMI/I
3aBUCUMOCTH MCKAY BCIINUNHAMU,

7.4.1.4. Hauama MaTeMaTUYECKOT0 aHAIN3A:

CB06OI[HO OIICPUPOBATL IIOHATUAMMU: apI/I(bMeTI/I‘ICCKaH H TCOMCTPHUYCCKAA IIPOrpeccus,
OECKOHEYHO Y6BIBaIOH_[8.5{ TCOMCTpHUYCCKaAA IIPOrpeccus:, JIMHEHHBIN W 3KCHOH€HHH&HBHLIﬁ PpOCT,
q)OpMy.]'Ia CJIOKHBIX ITPOICHTOB, UMCTh ITPCCTABJICHUC O KOHCTAHTC,

HCIIOJIb30BATh TIPOTpEeCCUU  JIA PCIICHHUA PCAJIbHBIX 3aJad MPHUKIIAIHOTO XapaKTepa,
CBO60I[HO ONCpHUPOBATH INOHATHUAMU: IoCJaCaJ0BaTCIbHOCTD, CITOCOOBI 3aaHuA
HOCHGHOB&TGHBHOCTeﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC ITOCIICAOBATCIIbHOCTH, IOHUMATh

OCHOBEBEI 3apOKACHUA MATEMAaTUUCCKOTO aHAJIM3a KaK aHaJin3a OCCKOHEYHO MaJlbIX;

CBOOOJTHO ONEpUPOBATh MOHSATHUSMH: HeETpEephIBHBIE (YHKIIMH, TOYKM pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

cBOOOZIHO omnepupoBaTh NOHSITHEM: (QYHKIMS, HENpepbhlBHAs Ha OTpPe3Ke, MNPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIIMM JIsl pelIeHus 3a/1a4;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: NIEpPBasi U BTOpas MPOU3BOAHbBIE (QYHKIIUH, KacaTelbHas
K rpaduky GyHKIUY;

BBIUUCIISATH POU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIO3UIUH IBYX (YHKIIHI,
3HATh IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BATh TEOMETPUUICCKUH M PU3NICCKUI CMBICIT TTPOU3BOTHON JUTSI PEIICHUS 3a,1ad.
7.4.1.5. MHOXecTBa U JIOTHKA:

CBOOOJHO ONEpUPOBaTh TMOHSATHSAMU: MHOXKECTBO, OIEpallMd HaJd MHOXXECTBaMH;
UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [ OIMCAaHUS pPEAIbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 33a]a4 U3 APYTHX y4eOHBIX MPEIMETOB;



CBOOOJHO ONEpUPOBaTh MOHATUSAMU: ONpEAEICHHE, TEOpPEMa, YpaBHEHHUE- CIEICTBHE,
CBOWCTBO MaTEeMaTHYECKOTO 00BEKTA, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUS M HEPABEHCTBA.

7.4.2. K xonmy obydyenus B 11 kiacce oOy4aromuics MOTYYUT CICIYIONIUE TPEIMETHBIC
pe3yIbTaThI 110 OTJCIBHBIM TeMaM (penepalibHOi paboyeit mporpaMmbl yaeOHOTO Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay:

7.4.2.1. Uuciaa ¥ BEIYUCIICHUSA:

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: HATYPATBHOE M IIEJIOE YMCIIO, MHOXKECTBA HATYpPaIbHBIX
W LEJIbIX YMCEN, UCIOJIb30BaTh Mpu3Haku aenumoct 1enbix uuces, HOJl 1 HOK narypanbHbIX
YHCEeJ JUIS peIIeHUs 3a1a4, IPUMEHATh aaropuTM EBkina;

CBO6OI[HO OIICpHUPOBATH IMOHATHEM OCTATKaA IO MOAYJIIHO, 3alIMChIBATH HATYPAJIbHBIC YUCJIa B
Pa3JIMYHBIX ITO3HUIUOHHBIX CUCTEMAX CUUCIICHUA,

CB06OI[HO OIICPHUPOBATL IIOHATHAMU: KOMIUICKCHOC YHUCIIO WM MHOXCCTBO KOMIIJICKCHBIX
qucCeil, NpCACTaBJIATb KOMILUICKCHBIC YHCJIa B anre6pqueCK0171 u TpHFOHOM@TpH‘IGCKOﬁ q)opMe,
BBINIOJIHATD apI/I(I)MeTI/I‘IGCKI/IC orepanv ¢ HUMHU U I/1306pa)KaTL Ha KOOpI[HHaTHOﬁ IIITIOCKOCTH.

7.4.2.2. YpaBHEHHUS U HEPABEHCTBA:

CBO6OI[H0 ONeprupoBaTh IOHATHUAMU: HppaluOHAJILHEIC, MIOKa3aTCIbHBIC n
J'IOI‘apI/I(I)MI/ILICCKI/Ie HEPaBCHCTBA, HAXOJUTH UX PCHICHUA C IOMOIIBIO PABHOCHIIBHBIX IICPEXOA0B;

OCYILIECTBISATH OTOOP KOPHEN IPU PEILIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS,

CBOOO/ZIHO OINEpUpPOBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI 711 pELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO OINEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYIHOCTb YPABHEHMH W HEPABEHCTB,
PaBHOCHIIBHBIE CHUCTEMBI UM CHCTEMBI-CIIE/ICTBHS, HAXOJIUTh PELICHUS CHCTEMBI U COBOKYITHOCTEH
PaLMOHATIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENIbHBIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pfmiatb  palyvOHAJIbBHBIC, HppaluOHAJILHEIC, IIOKa3aTCIbHBIC, J'IOl"apI/ICbMI/I'-IeCKI/Ie n
TPUTOHOMETPHUYCCKHUEC YPABHCHUA U HEPABCHCTBA, COACPIKAINNUEC MOAYJINU U MMAPaMCTPEI;

PUMEHATH TpadUuecKue METOABI JUIs PelIeHUs] YpaBHEHUI U HEPAaBEHCTB, a TaKkKe 3a/1ad ¢
napaMmeTpamu;

MO/JIJIMPOBATh pealibHble CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YPAaBHEHHUS,
HEPABEHCTBA W HUX CHUCTEMBI IO YCIOBHIO 3ala4yd, HCCIENO0BAaTh IIOCTPOECHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa anreOpbl, HHTEPIPETHPOBATh MOJYUYEHHBIH pe3yabTarT.

7.4.2.3. ®yHKIMU U TpadUKHU:

CTPOUTH TpapUKH KOMITO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEJOBAHUS M
CBOWCTB KOMITO3UIIMH JABYX (DYHKITHIA;



CTPOUTH F'€OMETPUICCKHE 00pa3bl YpaBHCHHH W HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;
CBOOOJIHO OIEPUPOBATH MOHATUAMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,
MPUMEHSITh QYHKINHU JJI1 MOJICITMPOBAHUS M HCCIICIOBAHUS PeabHBIX IMPOIIECCOB.

7.4.2.4. Hauajma MaTeMaTH4YECKOro aHajn3a:

UCTOJB30BaTh MPOU3ZBOAHYIO JUIA HCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaXO/WTh HauOOoJIbllIee U HAMMEHBIIIee 3HaYeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCII0JIb30BATh MPOU3BOIHYIO JUIS HAXOXKICHHS HAMIYYIIETO PEIICHUS B PUKIAIHBIX, B TOM
YHCIIE COIUATbHO-KOHOMUYECKUX, 3a[a4ax, JJIsi ONpeIeIeHHs] CKOPOCTH U YCKOPEHHs Ipoliecca,
3a1aHHOTO POPMYJION WK rpaduKoMm;

CBOOOIHO OIEPUPOBATH MOHATHUSMHU: MEPBOOOpA3Has, ONpeAcHEHHBIN HHTErpall, HaXOJAHUTh
NEpPBOOOpPA3HbIC DJIEMCHTAPHBIX (YHKIMH M BBIYHCIATH HHTErpan 1o ¢opmyne Herorona-
JletiOnuna;

HaxXoAuTh IJIOmaau IJIOCKHUX (bHpr 1 00BEMEI TETI C IIOMOIIbIO MHTCI'PAjia,

UMETh TPEACTABIEHUE O MaTeMaTH4YeCKOM MOJCIUPOBAHUHM Ha MPUMEpPE COCTaBICHHUS
muddepeHIaTbHBIX YpaBHEHHI;

peuiaTth NPHUKIAAHBIC 3adadv, B TOM YHCJIC COIUAIIBHO-DKOHOMHUYCCKOI'O H (I)I/I3I/I‘ICCKOFO
XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN34a.

8. Pabouas nporpamma yueGHOro Kypca «I'eomeTpus».
8.1. [losicHutenpHas 3amucka.

8.1.1. T'eomerpusi sBISIETCS OJHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs, TaK KaK O0CCIICYUBACT BO3MOXKHOCTh M3YyUEHHUS IUCIMIUINH €CTCCTBCHHO-HAYYHOM
HAIpPaBJIEHHOCTH U MPEAMETOB 'yMaHUTApHOTO IUKJA. Jlornueckoe MpllieHue, GopMupyeMoe npu
HN3YUCHUU O6y‘-IaIOHII/IMI/IC$I HOHATUHUHBEIX OCHOB TCOMETpHH, IIPU AOKA3aTCILCTBE TCOPEM U
MOCTPOCHUU IEMOYKH JIOTUYECKUX YTBEPXKICHHUI MpPU PEIIeHWH Te€OMETPUUYECKUX 3ajad, YMEHHE
BBIIBUTATh M ONPOBEPraTh THUMOTE3bl HEMOCPEICTBEHHO HCIHONB3YIOTCS TMPU PEIICHHH 3371ad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

8.1.2. Llenb ocBOEHMSI MPOrpaMMBbl yueOHOTO Kypca «l'eoMeTpus» Ha yriayOoJIEHHOM ypOBHE -
pasBUTHE WHIUBUAYAJbHBIX CIIOCOOHOCTEH OOydYalommMXcs TIpH HW3YYEHUH TEOMETpUH, Kak
COCTaBIIAIOLIEH TMpenMeTHON obnactu «MaTtematnka W HMHQOpPMaTHKa» dYepe3 obecneueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIIOJIb30BaHHUS Ooyiee TIyOOKMX T'€OMETPHUYECKUX 3HAHUK U
JNEUCTBUH, CHEUU(HUUHBIX TEOMETPHUH, M HEOOXOAMMBIX JUIS YCIICIIHOTO IMPO(eCCHOHATBFHOTO
00pa3oBaHusl, CBI3aHHOTO C HCIOIb30BAaHHEM MAaTEMaTHKH.



8.1.3. IlpuopuTeTHBRIMH 3amadyaMd Kypca TEOMETpUM Ha YIIYOJEHHOM YypOBHE,
pacUIMPSIONIMMU U YCHIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paciiMpeHue IpeaCcTaBIeHHUs] O TEOMETPUN KaK YaCTU MUPOBOU KYJIbTYpHl U (POpMHUpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHMIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIONIMX OMUCHIBATH M M3y4aTh Pa3HBIC SIBJICHUS OKPYKaIOIIEro
MUpa, 3HAHKWE TIOHATHIHOTO anmapara o paszaeiny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

(dbopMUpOBaHHUE YMEHHs BJIaJIETh OCHOBHBIMU MOHSATHSMHU O NMPOCTPAHCTBEHHBIX (Urypax U
UX OCHOBHBIMHU CBOWCTBaMH, 3HAHHME TeopeM, (opMyn M yMEHHE WX MPUMEHSATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTH HECTAHIAPTHBIE CIIOCOOBI PEIICHHS 3a/1aY;

(I)OpMI/IpOBaHI/Ie YMCHHA PaCllO3HABATb Ha 4YEpPTEKaX, MOLACIAX U B pPCEAJIbHOM MHUPC
MHOT'OTPAaHHUKH U TEJIa BPAIICHU, KOHCTPYUPOBATH 'COMECTPUICCKUEC MOJCIIN;

(dhopMUpOBaHNE TOHUMAHUS BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOSHUSI MATEMaTHYECKUX
Teopuit, GopMUPOBaHNE TOHUMAHUS POJIH AKCHOMATUKHU TIPU MTPOBEICHUM PACCYKICHHUIA;

(bopMHpOBaHKE YMEHUS BIAJETh METOJAMU JJOKA3aTEeIbCTB U aJITOPUTMOB PELICHUS, YMEHUS
UX NPUMEHATH, NIPOBOAUTH [OKA3aTEIIbHBIC PACCYXKICHUS B XOAC PELICHUSA CTEPEOMETPUYECKUX
3aja4 U 3aJa4 ¢ NPaKTUYECKUM coJiepKaHueM, (OpMHUPOBAHUE MPEJCTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB P OOOCHOBAaHMM MAaTEMaTHYECKHX YTBEPKACHUW W PpPOJNM aKCUOMAaTHKU B
IIPOBECHUH JIETYKTUBHBIX PACCYXKACHUM;

pa3BUTHE M COBEPLICHCTBOBAHME MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOy4aroluxcsi, I03HABATE€IbHOW AaKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHHUS, THTEpECa K N3yYEHUIO T€OMETPHH;

¢dopmupoBaHue (QYHKIIMOHAJIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW TI'€OMETPUHU: yMEHUS
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN B pealbHbBIX
’KU3HEHHBIX CUTYalUsIX U MPU U3YyYEHUH IPYTUX Y4eOHBIX MPEeIMETOB, MPOSBIECHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, MOJIETTUPOBAHUS pealbHbIX CUTYallMi, UCCIIeI0BaHUS TOCTPOCHHBIX MOJIENeH,
MHTEPIIPETALNU MTOJTYyYEHHBIX PE3YyIbTaTOB.

8.1.4. OCHOBHBIMU COJEpPKATEIbHBIMU JUHUSAMHU yueOHOro kypca «l'eomerpusi» B 10-11
Kiaccax ABIAOTCA: «IIpsMbBle M IIIOCKOCTM B IPOCTpaHCTBE», «MHoOrorpanHukn», «Tena
BpalleHus"», «BEKTOpbI M1 KOOPAMHATHI B IPOCTPAHCTBEY, «/{BHKEHUS B IPOCTPAHCTBEY.

8.1.5. ChopmynupoBarHoe B PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH MOHITHIMMI,
pENEeBaHTHBIX TEOMETPUHU Ha yrayOnéHHOM ypoBHe 00yueHus B 10-11 kimaccax, OTHOCHTCS KO BCEM
CoJiepKaTEeNbHBIM JJMHUSM Yy4€OHOTO Kypca, a GOpMUPOBAHKE JTIOTHUECKUX YMEHU pacrpenensiercs
HE TOJIBKO IO COJEpKaTeIbHBIM JMHHUSIM, HO M Mo rogaMm oOydenus. ConepxaHue oOpazoBaHus,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHus DenepanbHONH pabodeld Mporpammsl,
pacrpeei€HHBIM 10 TrojaM OOyYeHHus, CTPYKTypHPOBaHO TakKUM o00pa3oM, 4YTOObI KO BCEM



OCHOBHBIM, NPUHIWIHATGHBEIM BOMpOcaM oOOydaromuecs OOpamaniuch HEOJHOKPATHO, YTO
IMO3BOJIACT OPraHM30BaTh OBJIAICHUC I'COMCTPUICCKUMMU IMOHATHAMA U HABBIKAMU IMOCJIICIOBATCIILHO
U TIOCTYIATEeNIbHO, ¢ COOJIOACHNWEM MpPUHIUIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYATh B
OOIIyI0 CHCTEMY TE€OMETPHUYECKUX MPEACTABICHUNA OOy4aroIuXcs, paclupsisi W yrioyomnss e€,
00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

8.1.6. Ilepexox K N3y4eHUIO TEOMETPUHU HA YIITYOJIEHHOM YPOBHE ITO3BOJISET:

co3matk ycnoBus i auddepenHimanuu  oOydeHHUs, TMOCTPOCHHS WHAWBUIYAIbHBIX
00pa3oBaTeNbHBIX MPOrpPaMM, 00eCIeUnTh yriyOJaEHHOe M3yYeHNE TEeOMETPUH KaK COCTaBIISIOIICH
yueOHoro npeamera «MareMaTHuKay,

MOJITOTOBUTh OOYYAIONMIUXCA K MPOJOIDKCHHUIO M3YUEHHS MaTeMaTUKH C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXKAY OOMMM M TPO(HecCHOHATBLHBIM
o0pa3zoBaHHEM.

8.1.7. O0uiee yucio 4acoB, pEKOMEHAOBAHHBIX Ul U3y4eHUs yueOHoro Kypca «I'eomerpusi»
Ha yrirybiaeHHOM ypoBHE - 204 gaca: B 10 kiacce - 102 gaca (3 gaca B Henenio), B 11 kiacce - 102
yaca (3 yaca B HEJIENIO).

8.2. Conepxanue ooydyenus B 10 kiacce.
8.2.1. [IpsiMble 1 MIIOCKOCTU B MPOCTPAHCTBE.
OcHoBHbIE NIOHATHUSA cTepeoMeTpun. Touka, psimas, INOCKOCTh, IPOCTPAHCTBO.

[TonsiTe 00 aKCMOMATUYECKOM IOCTPOCHMM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX.

B3aumHoe pacroniokeHue NpsIMBIX B MPOCTPAHCTBE: INEpeceKaroluecs, napaielbHble U
ckpeuuBaomuecs npsMbele. [Ipru3Haku ckpenuBarommxcs nOpsMmbiX. llapaninenbHOCTh TPsMBIX U
IJIOCKOCTEM B NPOCTPAHCTBE: MapajuiebHbIE NPSIMbIE B MPOCTPAHCTBE, MApAJIIEIBHOCTh TPEX
NpSIMBIX, MAPAIENbHOCTh MPSAMOM U TuiocKocTU. [lapamiensHoe U EHTpabHOE MPOEKTUPOBAHUE,
nzoopaxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalIEIbHOTO MPOeKTUpOoBaHus. M3o0paxkenue uryp
B MapajuIeIbHOM MPOEKIUHU. YTIBI C COHANpPABICHHBIMU CTOPOHAMM, YrOJl MEXAY MPSMBIMU B
npocTtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: apaiesibHbIe TIIOCKOCTH, CBOMCTBA MAPATIIIEIbHBIX
wiockocTell. [lpocreiiue nmpocTpaHcTBeHHbIE (GUTYPBI HA TUIOCKOCTH: TETpadap, Napajuieenumnen,
MMOCTPOEHUE CEYEHHUI.

[lepneHuKyISApPHOCTD MPSAMOM M IJIOCKOCTH: MEPIEHINKYIISPHBIE IPSIMbIE B TPOCTPAHCTBE,
NpsIMbIE TAPAJIIENbHBIE W TNEPIEHANUKYISPHBIE K IIOCKOCTH, NPHU3HAK MEPIEHINKYISIPHOCTH
IpSMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW MEPHEHIUKYISPHOW IUIOCKOCTH. OpTOrOHaIbHOE
npoeKkTrpoBanue. [IepneHanKysp U HAKIOHHBIE: PACCTOSHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSTHUE
OT MPSAMON /10 TJIOCKOCTH, MPOEKIHUS (PUTYPHI HA MIOCKOCTb. [leprneHIuKyIIpHOCTD TIOCKOCTEMH:
IIPU3HAK NEPIICHAUKYIISIPHOCTH IABYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHANKYIIIpax.



VYTriabel B IPOCTPAHCTBE: Yroyl MEXAY NPsIMOM U INIOCKOCTBIO, IBYTPAHHBINA yTOJ, JMHEHHBINA
yros JByrpaHHoro yria. TpéxrpaHHbli W MHoOrorpaHssle yribl. CBOWHCTBa IUIOCKMX YIJIOB
MHoOrorpaHHoro yria. CBoicTBa IJIOCKMX W ABYI'PAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHMHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YIIa.

8.2.2. MHOTOrpaHHUKH.

Bunbl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yronpHas npusma, npsmas
U HAaKJIOHHAas TMpHU3Mbl, OOKOBass H TMOJHAs TOBEPXHOCTh Mpu3Mbl. [lapamienenunesn,
IIPSMOYTOJIBHBIM IMapajulelielIiIIel M €ro cBoucrBa. Kpardalimmme myrd Ha IOBEPXHOCTH
MHororpanHuka. Teopema Ditnepa. [IpoctpancrBennas reopema [ludaropa. [lupamuna: n-yroapHast
NUpaMuJia, paBuiibHAs U yceu€HHasa nupaMupl. CBoiicTBa pédbep U OOKOBBIX I'paHel MpaBUIbLHON
nupaMubl. IlpaBunpHBIE MHOrOIpaHHHMKM: NpaBWIbHAs MpU3Ma M IPaBWIbHAsA NHpaMHUIA,
IpaBUIbHASA TPEYTOJIbHAS UPAMUAA U MPaBWIbHBIN TeTpa’p, KyO. IlpeacraBienue o nmpaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dIp, TOAEKA3Ip U UKOCAIIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriubl. [lnomans 60koBoit
MOBEPXHOCTU U MOJTHON MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIAJAb OCHOBAHUI, TeopemMa 0 OOKOBOIA
MOBEPXHOCTU MpsiMoi mpu3Mbl. [lnomaas GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHOM
MUPAMHUJIBI, TEOPEMA O TUIOMIAIU YCEUYEHHON TUPAMUJIBL.

CI/IMMeTpI/IH B IMPOCTPAHCTBC. OIEeMEHTHI CUMMCTPUNU TIPAaBUJIbHBIX MHOTI'OI'PAHHUKOB.
CI/IMMeTpI/IH B I[PAaBUJIBHOM MHOI'OIpAaHHUKE: CHMMCTpHUA IapaUICIICIIUIICAd, CHMMCETPUA
MMPpaBUJIbHBIX ITPHU3M, CUMMETPUA HpaBHHBHOﬁ IMUpaMUbl.

8.2.3. BexTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE.

IToHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBL. PaBEHCTBO
BEKTOpPOB. JIEWCTBUSA C BEKTOPAMM: CIIOKCHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOJKE€HUE BEKTOpa Ha 4yucio. CBOWCTBA CIIOKEHUs BEKTOPOB. CBOWCTBA YMHOKEHUS
BEKTOpa Ha 4yucio. [lonsaTre KoMIulaHapHble BEKTOPHI. [IpU3HaK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmwiio mapamnenenunena. Teopema O pas3IoKEHHH BEKTOpPA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmoyrosbHass cucrema koopauHaT B mpocTpaHcTBe. KoopaunaTel BekTopa. CBs3b
MEXAy KOOpAMHATAMH BEKTOpPA M KOOPJAMHATaMH TOYEK. YTOJI MEXIy BekTopamMu. CKalspHOE
IIPOU3BEJIEHNE BEKTOPOB.

8.3. Conepxanue obyuyenus B 11 kmacce.
8.3.1. Tena BpameHus.

[loHATHS: UMIMHApPUYECKas IOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTh, CQepuueckas
MOBEPXHOCTh, 00pasyromue nopepxHocreil. Tena BpalieHus: WIMHAP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. BzaumHoe pacmonokeHue cdepbl M IIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe.
N306paxeHue Tes BpallleHUsl Ha TUIOCKOCTH. Pa3BépTka uunuuapa u KoHyca. Cummerpus cdepsl u
nrapa.



O6bEM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napamenenunena M cueacteus u3 Heé. OOBEM mpsAMONW M HAKIOHHOM MPHU3MBI, IMIMHIAPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.

KomOunanu Tenm BpamieHWs W MHOTOTpaHHUKOB. [Ipu3ma, BOUcaHHas B LMIMHID,
onucaHHas okouso mmHapa. [lepecedenue chepsl u mapa c mwiockocteio. Kacanue mapa u cheps
IUIOCKOCTBIO. [lOHSTHE MHOTOTpaHHMKA, OIMCAHHOTO OKOJIO c¢epbl, cdepbl, BIUCAHHON B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUS.

[Tnomank MOBEPXHOCTH IMJIMHIpPA, KOHYyca, Miomanb cepbl u e€ uvacreid. [lomobue B
npoctpanctBe.  OTHoieHne  00BEMOB,  IUIOMIAfAEH  MOBEpXHOCTEH  MOMOOHBIX  (uUryp.
[IpeoOpazoBanue mnogoOus, romorerus. PemieHne 3agady Ha IJIOCKOCTU C  HCIIOJIB30BAHUEM
CTEPEOMETPUIECKIX METOJIOB.

[TocTpoenue ceueHuit MHOTOIPAaHHUKOB U TEJl BPAIICHUS: CEUEHUS LMIMHAPA (ITapajuleIbHO
U TEPHEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajijieIbHOE OCHOBAaHUIO M IPOXOJSIIee 4Yepes
BEpPILIMHY), CEYEHHUs IIapa, METOJbl MOCTPOEHHsS] CEYEHMH: MEeTOJ| CIeJ0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IJIOCKOCTH.

8.3.2. BexTophl ¥ KOOpJAMHATHI B IIPOCTPAHCTBE.

BexTopsl B mpocTtpanctBe. Onepanuu Haja BeKTOopamu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YyMHOXeHHUs. llpsMmoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. Pasnoxenue Bektopa mo 6asucy. KoopaMHaTHOBEKTOPHBI METOA MpH
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

8.3.3. JIBueHus B IPOCTPAHCTBE.

JIBrxenus npoctpancTBa. Otobpakenus. JBuxenus u paBeHcTBo ¢uryp. OOmume cBoiicTBa
JIBW>KEHUW. BHIbI NBMKEHUI: TapajuiesIbHbIA TEPEHOC, LEHTpalbHas CUMMETPHS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [Ipeo6pazoBanust mogobus. [Ipsmas u cdepa Ditnepa.

8.4. [lpenMeTrHble pe3ynbTaThl MO OTACIBbHBIM TeMaM ydeOHoro kypca «l'eomerpusi». K
koHIy 10 kiacca oOyJaronuiicss HayIuTCs:

CB060)IHO ONneprupoBaTb OCHOBHBIMU IOHATUAMH CTCPCOMCTPHU IIPU PEIICHUU 3aJdad U
MMPOBCACHNUN MAaTEMATUUCCKHUX paCCY)KHeHHﬁ;

HpI/IMeHHTB AKCHUOMBI CTepeOMeTpI/II/I n CICACTBUS U3 HUX HpI/I peIHeHI/II/I FeOMeTpI/I‘IeCKI/IX
3ajady;

KJIACCU(UIIUPOBATh B3aMMHOE PACIOJIOXKEHHE TMPSMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSMOM U IUIOCKOCTBIO;



CBOOOJHO OIEPUPOBATH TMOHSTUSAMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH; CBOOOIHO
pacrno3HaBaTb OCHOBHBIE BHUJbl MHOIOIPAaHHHUKOB (TIpU3Ma, NHpaMUAd, MPSIMOYTOJbHBIN
napasuieNienumne, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHUKH, BBHIOMpAs OCHOBAHUS JUIA KiIacCU(UKAIMK; CBOOOTHO
OTIEpPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUCHHEM MHOTOI'PAaHHHKOB IIOCKOCTHIO;

BBINOJIHATE MapajuleJIbHOE, LEHTPAJIbHOE M OPTOrOHAIBHOE IPOEKTHpPOBaHUE (Uryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTyp Ha MIOCKOCTH;

CTpOUTb CCEYCHHA MHOI'OIPAaHHUKOB pa3JIn4YHbIMHU METOJaMH, BBIIIOJIHATH (BI)IHOCHBIC)
IJIOCKHE YCPTCIKU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX (1)I/Il“yp2 BUJ CBECPXY, C60Ky, CHU3Y;

BBIUUCIATh  IUIOMIAAM  [OBEPXHOCTEW  MHOTOTPAaHHMKOB  (mpuU3Ma,  MUPaMHIA),
TEOMETPHUECKUX Tell C MpUMEHEHHEM QopMyT;

CBO6OI[HO OIICPHUPOBATH IMOHATHUAMHA: CUMMCTPUA B IMIPOCTPAHCTBC, HCHTP, OCb U INIIOCKOCTb
CUMMCTPHH, HCHTP, OCb U IMIIOCKOCTb CUMMCTPUHU (I)I/Il"prI;

CBO6OI[HO OIICpHUPOBATH NHOHATUAMU, COOTBCTCTBYOIIIUMHA  BCKTOpaM W KOOpAWHATAM B
IMPOCTPAHCTBE;

BBIITIOJIHATH ﬂCﬁCTBHﬂ Haa BEKTOpaMu,

pemiath 3aJadd Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUN U HaXOXJICHUC
TCOMETPHUICCKUX BCJIWYMH, MPHUMCEHAA HU3BCCTHBIC MCTO/bI IMPU PCIICHHUU MATCMATHUYCCKUX 3adad
IMOBBIIICHHOI'O U BBICOKOT'O YPOBHS CJIOKHOCTH,

NPUMEHITh  MPOCTEHIINE MPOTrpaMMHBIE CPEACTBA U DJIEKTPOHHO
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 33/1aY;

HU3BJICKATh, Hp606p330BBIBaTB U HHTCPIIPETUPOBATH I/IH(I)OpMaI_[I/IIO 0 MNPOCTPAHCTBCHHBIX
TCOMETPHUICCKUX (I)I/Il"yan, MPEACTABJICHHYIO Ha YCPTCIKAX U PUCYHKAX;

NPUMCHATH IOJYUCHHBIC 3HAHHA HaA IPAKTUKC: CpPpAaBHUBATL W aAHAJIM3UPOBATHL PCAJIbHBIC
CUTyalluu, IPUMCHSATDb U3YUCHHBIC ITOHATHA B IMIPOLECCC ITONCKA PCIICHUA

MaTEMaTHYCCKU C(bOpMy.]IHpOB&HHOfI HpO6HeMLI, MOJCIIMPOBATh PCAJIbHBIC CHUTyallUWd Ha
SA3BIKC T'COMCTPHUHU, HUCCICAOBATL IMOCTPOCHHBIC MOACIU C HUCIOJIBb30BAHUCM TCOMETPUUYCCKUX
MOHATUH U TCOpPCM, alIiapara ajr C6pBI, peuiaTth NpakKTUUICCKHUEC 3a/la4l, CBA3aHHBIC C HAXOXICHUCM
TCOMETPHUICCKUX BCIUYHH,

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX JTalax pPa3BUTHs F€OMETPUU KaK COCTaBHOM YacTH
byHaamMeHTa pa3BUTHs TEXHOJIOTHIA.

8.5. IlpeamerHble pe3ynbTaThl MO OTACHBHBIM TeMaM ydeOHoro kypca «l'eomerpus». K
KoHIy 11 kimacca oOyyaromuicss HayqduTCs:



CBOOOJHO OINEpPUPOBaTh TMOHATHUSAMH, CBSI3aHHBIMU C LMJIUHAPUYECKONW, KOHHYECKOH H
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;

OIIEpUPOBATH MOHATUSAMM, CBA3AHHBIMU C TEJIAMHU BPALIEHUS: LUIMHIPOM, KOHYCOM, chepoit
U 111apOM;

pacro3HaBaTh Tela BpamieHus (IWIMHIP, KOHYC, cdepa M Imap) U OOBICHATH CIIOCOOBI
MIOJTyYCHUS TEJl BPAIICHUS;

KJ'IaCCI/I(l)I/IHI/IpOBaTI) B3aMMHOC PACIIOJIOKCHUC C(I)epbl N IINIOCKOCTH, BBIYHCIIATH BCIMYUHBI
OJIECMCHTOB  MHOT'OI'paHHHKOB MW TC€JI  BpallCHUI, 00BEMBI U miomaiaun HOBerHOCTefI
MHOTI'OI'PaHHHUKOB W TCJI BpallCHUA, TCOMETPUICCKHUX TCJI C IPUMCHCHNCM (bOpMy.H;

cBOOOJIHO ONEpUPOBATh TMOHATUSAMH, CBSI3aHHBIMU C KOMOWHAIMSMHU Tel BpallleHUs Hu
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIHCAHHBIM B cdepy U ONHUCaHHBIM OKoio cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BbBIUUCIIATE COOTHOUICHU MCKAY TUIOIIAAIMU HOBCpXHOCTeﬁ 1 00béMaMH HOI[O6H]E>IX TCII,

I/1306pa)KaTI> HN3ydacMbIC (bHprBI, BBITIOJIHATH (BBIHOCHLIG) IIOCKUE YCPTCIKU U3 PUCYHKOB
IMPOCTBIX 00BEMHBIX (I)I/Il“ypi BU]J CBCPXY, C6OKy, CHHU3Y, CTPOUTDb CCUYCHUS TCJI BPALLICHN,

U3BJIEKaTh, MHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHSTH OTE€pAIlMU HaJ BEKTOPaMHU;
3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;

peuiaTtb TCOMETPUYCCKUC 3aa9YU HAa BBIUUCIICHUC YIJIOB MCXKAY MPAMBIMHA W IJIIOCKOCTAMU,
BBIYMCIICHUC paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTU, B MNCJIIOM, Ha IIPUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METO/Ja ITPpU PCIICHUU,

CBOOO/IHO OIEpPUpPOBATh TMOHATHUSMHU, CBS3aHHBIMH C JBUKCHHEM B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUMN;

BBIMOJIHATh N300pa’keHUs] MHOTOTPAaHHUKOM M TeJ BPALIEHHUs NP NapajjieIbHOM IepeHoce,
LEHTPaJIbHOW CHUMMETPUHM, 3€pKaJbHOW CHUMMETPUHM, IpH IOBOPOTE BOKPYI  IPSIMOH,
npeoOpa3oBaHus MOA00NUS;

CTPOUTH CEYECHHS MHOTOTPAHHUKOB M TeJl BpAIEHUs: CEYEeHUS LMWIMHIpa (MapaieIbHO U
NEPIEHIUKYIIIPHO OCH), CEeYeHHs] KOHyca (MapajulelbHOe OCHOBAaHHMIO M MPOXOAdllee dYepe3
BEpILMHY), CEYEHHUS 11apa;

HCIOJIb30BAThL MCTOAbI IMOCTPOCHUMA CEUCHUIA: MCTOJ CJICA0B, MCTOA BHYTPCHHCTO
MMPOCKTUPOBAHUA, MCTO IMEPCHOCA CCKYH_[GP'I IIIIOCKOCTH,



AO0Ka3bIBATh TCOMETPUUCCKHUE YTBEPIKACHU A,

NPUMEHATh T€OMETpUYeCKHe (aKkThl s pEHIeHUs CTePeOMETPUYECKHX  3ajad,
IPEATONAraoMX HECKOJIbKO IIaroB pEIICHHS, €CIM YCIOBHS NPHMEHEHUS 33aJaHbl B SBHOW H
HEsIBHOHU (opme;

pfliaTth 3aJadd Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUH U HaXO0XICHUC
TCOMETPHUICCKUX BCIUYNH,

INPUMEHATE IIPOTrpaMMHBIC CPCACTBA W JJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI IIpH
PEHICHUN CTCPEOMECTPUUCCKUX 3a/1a4,

IIPUMEHATH MOJyYECHHbIE 3HAHUSA Ha IPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATb U OLICHUBATH
pEeallbHbIE CUTyallud, NPUMEHATh U3Y4YCHHbBIE IIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLECCE IOMCKA
pelLeHHsl MaTeMaTu4ecku chopMyIUpOBaHHOIN MPOOIEMBl, MOJICIMPOBATh PEabHbIE CUTYallUH Ha
A3bIKE TEOMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJECIHA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX
HNOHSTUN M TEOpEM, anmnapara aiareopbl, pelaTh NPaKTUIECKUE 33aJa4l, CBA3aHHbIE C HAXOXKICHUEM
F€OMETPUYECKHUX BEJINYUH;

UMETh TpEACTaBIeHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS F€OMETPUM KaK COCTABHOM 4acTu
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTH.

9. Pabouas mporpamma y4eOHOT0 Kypca «BeposSTHOCTh U CTaTUCTUKAY.
9.1. IlosgcanTenbHasd 3a0UCKA.

9.1.1. Y4eOHbI1 Kypc «BeposSTHOCTP M CTAaTUCTHKa» YIIIyOJIEHHOTO YpPOBHS SBIISETCS
IPOJOJDKEHUEM M pa3BUTHEM OJIHOMMEHHOI0 y4eOHOro Kypca yriyOJE€HHOrO ypOBHsSI Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHus. Y4eOHBIM Kypc mpeqHa3HaueH Uil (QOpMHUpOBaHUS Y
00yYaroImuxcst CTaTUCTUYECKOM KyJIbTypbl W TIOHUMaHMUS pPOJU TEOPUHM BEPOSTHOCTEH Kak
MaTeMaTHYECKOTr0 MHCTPYMEHTA JUIsl U3y4eHUs CIy4allHBIX COOBITHH, BEIMUYMH M mporeccoB. [Ipu
U3ydeHHH Kypca oOOOralaroTcsi IpeACTaBIeHUs OO0y4aroIuxcsd O METOJaX MCCIIeOBaHus
M3MEHYMBOTO MHpA, Pa3BUBAETCA MOHMMAHNUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX METOJIOB
MO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSL.

9.1.2. Conepxanue yaeOHOTO Kypca HalpaBJIeHO Ha 3aKPETUICHUE 3HAHWM, TOTYyYEeHHBIX MPU
U3y4eHUH Kypca Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHWs, W HA Pa3BUTHE MPEICTABICHHUU O
CIIy4aiiHBIX BEIMUYMHAX W B3aMMOCBS3SX MEXKIYy HUMH Ha BKHBIX NMPHUMEPAX, CIOKETHI KOTOPBIX
MOYEePITHYTHl U3 OKpYy)Karmiero Mupa. B pesynpTare y 0Oydarommxcsi JOJDKHO CHOPMHPOBATHCS
npezcTaBiIeHre 0 Hanbosee ynoTpeOUTEIbHBIX U 00X MAaTEMAaTHUYECKUX MOJAETISAX, UCTIOJIb3YEeMbIX
JUIS. ONTMCAHUSI AaHTPOIIOMETPHUECKUX U JIeMOrpaMuyecKUX BEIWYHH, MOTPEUIHOCTEH B pa3iIUYHbIe
poZia U3MEPEHUsIX, JIUTEIBHOCTH O€30TKa3HOM paboThl TEXHMUYECKUX YCTPOMCTB, XapaKTEPHUCTUK
MacCOBBIX SIBIIEHHI M TPOIECCOB B OOmIecTBE. YUeOHbI Kypc siBIsieTcs 0a30i Ui OCBOCHHS
BEPOSATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOAMMBIX CICIHAINCTaM HE TOJIBKO HHXCHEPHBIX
CIIEUAIbHOCTEH, HO TaKXe€ CONUAJIbHBIX M ICHUXOJOTMYECKHUX, IOCKOJIBbKY COBPEMCHHEIC
O0IIECTBEHHBIE HAYKH B 3HAYMTEIBHOM Mepe HCIOJB3YIOT ammapaTr aHajiu3a OONBIINX JaHHBIX.



[leHTpanpbHy0 YacTh y4eOHOTO Kypca 3aHUMaeT OOCYXKIECHHE 3aKOHa OOJBIIMX YHCET -
(byHIaMEHTATEHOTO 3aKOHA MTPUPO/IbI, HMEIOIIETO MAaTEMAaTHIECKYIO (POpPMAaTH3aIIHIO.

9.1.3. B COOTBETCTBUU C YKa3aHHBIMU IIEJISIMH B CTPYKType ydueOHOro Kypca «BeposTHOCTh
U CTAaTUCTUKa» Ha YIIIyONEHHOM YpPOBHE BBIJCICHBI OCHOBHBIE COJCpPKATCIbHBIC JTHHHH:
«CyJaifHbie COOBITUS U BEPOSTHOCTU» U «CiTydailHble BETMUMHBI U 3aKOH OOJIBIINUX YHCEID.

9.1.4. ITToMMMO OCHOBHBIX JUHUN B Y4eOHBIH KypC BKIIFOUCHBI JIEMEHTHI TEOPHH TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIEC JUIsl TOJHOIEHHOTO OCBOCHHSI MarepHalia JaHHOTO Y4eOHOTO
Kypca U CMEKHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

9.1.5. Conmepxanne nuHuu «CrydailHble COOBITUS U BEPOATHOCTHY CIIYXKHT OCHOBOW JIA
dbopMHUpOBaHUS TIPEACTABICHUI O PACHpeeICHUH BEPOSITHOCTEM MEXIy 3HAUYECHUSAMH CIy4alHBIX
BEJIMYMH. Ba)kHyr0 4acTh B 3TOM COAEPKATEIIBHON JIMHUU 3aHUMAET W3Y4YCHUE T€OMETPUUECKOTO U
OMHOMHUAIBHOTO pacIpenesieHnid U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTAMH - TIOKA3aTeIbHBIM
Y HOPMaJIbHBIM PacCIpeICICHUSIMU.

9.1.6. TeMmbl, CBI3aHHbBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIMYMHAMH U pacIpe/leICHUsIMH,
aKLIEHTUPYIOT BHHMMAaHHE OOYYAIOIIMXCS HA ONMCAHMM W H3YYEHHM CIy4allHBbIX S$BJIEHUH C
MOMOIIBI0 HENpPephIBHBIX (yHKIMHA. OCHOBHOE BHHMMaHHE YHENSETCS I0Ka3aTeIbHOMY U
HOPMAJIBHOMY PaCIIpeICIICHUAM.

9.1.7. B yueOHOM Kypce MpeaycMaTpUBAETCs O3HAKOMUTEITHLHOE HM3YyUYEHHUE CBSI3H MEXKITY
CIIy4alHBIMU BEIMYMHAMH M OMUCAHUE ATOU CBSI3U C MOMOIIBIO0 KO PHUITEHTa KOPPEISAIUU U €T0
BBIOOPOYHOTO aHaora. DTH AJIEMEHTHI COJIep)KaHUs Pa3BUBAIOT TeMy «JlHarpamMmbl paccEeMBaHUS,
M3YYECHHYIO Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHUs, U BO MHOTOM OMHUPAIOTCS Ha CBEICHUS U3
KypCOB anreOpbl U TEOMETPHH.

9.1.8. Emé oauH s1€MEHT COACPpIKaHuA, KOTOpBIfI npemiaracTcd Ha O3HAaKOMUTCIIBHOM
YPOBHE - MOCJICHOBATCIIBHOCTDH CJ'Iy‘lElfIHLIX HC3aBUCHUMbIX CO6BITPII>1, HaCTylnnaromux B CAUHULY
BPCMCHHU. O3HaKOMIJICHHE C pacnpeaciicCHuEM BepOHTHOCTeﬁ KOJINYECTBA TAaKUX COOBITMH HOCHT
paanBanmHﬁ XapaKTCP U ABIIACTCA AKTYAJIbHBIM JJISA 6y2lyH_II/IX a6I/ITypI/ICHTOB, MOCTYHAINX Ha
y'-Ie6HI)Ie CIICIUaJIbHOCTH, CBA3aHHBIC C O6H_[eCTBeHHI>IMI/I HAayKaMH, TICUXOJIOTHEH B YIIpaBJICHHUEM.

9.1.9. OO0mee 4YHCIO YacoB, PEKOMEHAOBAaHHBIX Ui M3y4eHHUs Yy4eOHOro Kypca
«BeposTHOCTh M CTAaTHCTHKa» Ha YriIyOJieHHOM ypoBHE - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B
Heneno), B 11 kmacce - 34 gaca (1 gac B Henemio).

9.2. Coneprxanue oOyuenus B 10 kiacce.

I'pad, cBsa3ubIil rpad, mytu B rpade: nukiasl ¥ nenu. CreneHb (BaJCHTHOCTh) BEPLIMHBI.
I'padsl Ha TuTockocTH. [lepeBbs.

CnyuaiiHple DKCIEPUMEHTHI (OMBITHI) W CIIyYaiiHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciydyallHOTO COOBITHS. bBIM30CTH YaCTOTHI U BEPOSITHOCTH COOBITHIA.
CrnyuaiiHbIe OTBITBI C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU.



Onepanuu Haa COOBITUSMU: TepecedyeHne, 00beIMHEHUE, TPOTUBOIOJIOKHbBIE COOBITHS.
Huarpammsbl Jitnepa. Dopmyra ci0KeHus BEPOSITHOCTEN.

VYcinoBHas BEpPOSITHOCTh. YMHOXKEHHE BEPOSITHOCTEH. JlepeBo ciiydallHOro sKCIEpUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Popmyia baiteca. HezaBucumbie coObITHS.

bunapHblli ciayyaiiHblil ONBIT (MCIBITAaHUE), yclleX U Heynada. HezaBucHMblE MCHBITAHUS.
Cepust He3aBHCHMBIX HCHBITAaHMM 10 nepBoro ycmexa. I[lepecraHoBku u (akropuan. Ywucio
coueranuii. Tpeyronpauk [lackans. @opmyna 6mHOMa HproToHA.

Cepuss He3aBUCUMBIX HcHbITaHui  bepHymnu. ChydailHbIH  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyudaiinas BenuuuHa. Pacnpenenenue BeposTHOcTed. Jluarpamma —pacmpeneneHus.
Onepauuu HajJ Cly4ailHBIMM BeJIMYMHaMHU. bunHapHass cinydaiiHas BenuuuHa. [Ipumepsr
pacrpeziefieHul, B TOM YKCiie TeOMETpHUecKoe M OMHOMHAIIBHOE.

9.3. Conep>xanue ooyuyenus B 11 kmacce.

CoBMeCTHOE pacIpe/ielieHHe JBYX CilydyalHbIX BelduuMH. He3aBucumble clydaifHbie
BCJIMYHHBI.

Matematuueckoe OXHAAHME CilIydallHOM  BenuuuHbl  (pacnpeaeneHusi). I[Ilpumepsr
NPUMEHEHUS MaTeMaTHYeCKOro O)XMJaHus (CTpaxoBaHHWe, joTepes). MaTemarnyeckoe OXHIAaHHE
OuHapHOM cily4ailHOM BeNWYMHBL. MaTeMaTH4ecKoe OXHIaHWE CYMMBbI CIy4YalHbIX BEJTUYMH.
MaremaTnueckoe 0XKH1JAaHue TEOMETPUIECKOTr0 U OMHOMHAIILHOTO pacipe/IesIeHU.

Jucnepcusi W CTaHAApTHOE OTKJIOHEHHWE CIIy4allHOM BENIMYMUHBI (pacCIpeIeIICHHUs).
Hucniepcust OWHapHOW CiydailHOM BeNWYWHBI. MaTeMaTH4YeCKOe OXXKHIaHWE TPOU3BEACHUS U
JUACTIEPCUS CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. /(Mcmepcuss U CTaHAApPTHOE OTKJIIOHEHHE
OMHOMHUATBHOTO pacmpeaeneHus. Jlucmepcus u CTaHAAPTHOE OTKJIOHEHHE TE€OMETPUYECKOTO
pacrpeaeneHust.

Hepasenctso YeoOnieBa. Teopema YeOniena. Teopema beprysu. 3akoH 60NbIINX YHCE.
Bribopounslii Meton uccrnenoBaHuil. BeiOopounble xapakrepucTuku. OlieHUBaHHE BEPOSTHOCTH
COOBITUS TO BBIOOPOYHBIM AaHHBIM. IIpoBepka NMpoCTEHIIMX THIOTE3 C MOMOUIbIO0 H3YyYEHHBIX
pacpeneeHui.

HCHpepLIBHLIC CJIy‘-IB.ﬁHBIG BCJIIMYHHEI. HpI/IMepBI. (I)yHKL[I/IH IUIOTHOCTU BCPOATHOCTU
pacrnpeaciiCHus. PaBHOMCpHOC pacnpeaciicCHue #u Cro CBOICTBA. 33[[8.‘11/1, MNPpUBOJAIINC K
IMMOKAa3aTCJIIbHOMY PACHPCACICHULO. Banaqn, MMPpUBOAAIINEC K HOpMAJIbHOMY PACTIPCACIICHUIO.

@OyHKIUS IOTHOCTH BEPOSTHOCTU TOKA3aTENbHOTO pacrpenesieHus, PyHKIUs TUIOTHOCTU
BEPOSITHOCTH HOPMAJIBHOIO pacnpenencHus. OyHKIUA IUIOTHOCTM M CBOMCTBA HOPMAJIBHOIO
pacupeneneHus.



[TocnenoBarenbHOCT, OAMHOYHBIX HE3aBUCHUMBIX COOBITHHA. 3amayd, MPUBOAAIINE K
pacnpenenenuto [lyaccona.

KoBapuanmss 1nByX ciydaiHpIXx BenquunH. KoapduIHMEHT JIWHEHHOH KOppessaIuu.
CoBMecTHBIC HAOIOJIEHUST JBYX BeNWYUH. BbIOOpouHBI Kod(hduiMeHT koppensuuu. Pazmudue
MEXYy JIMHEHMHOM CBS3bI0 M IPUYMHHO-CIEACTBEHHOM CBsA3bl0. JIMHEHHas perpeccusi, MeTox
HAaUMEHBIINX KBAJPATOB.

9.4. TlpenmerHble pe3yibTaThl MO OTIACIBHBIM TeMaM ydeOHOro kKypca «BeposiTHOCTH u
craructuka». K xonmy 10 knacca o0yqaromuiicss HayquTCs:

cBOOOJHO OINEpUpOBaTh MOHATUAMU: Tpad, TIOCKui rpad, CBA3HBIN rpad, myTh B rpade,
[eNb, [IUKJI, ICPEBO, CTENICHb BEPITUHBI, CPEBO CIy4aHOTO IKCIICPUMEHTA,

cBOOO/IHO OMEpPUPOBATH MOHATUSIMH: CIIy4alHBIN SKCIIEPUMEHT (OIBIT), CIIy4aliHOE COOBITHE,
JJIEeMEHTapHOe Cily4ailHoe CcoObITHE (JJIEMEHTapHBIH HCXOJ) CIy4alHOrO OIbITa, HAXOIUTh
BEPOSITHOCTH COOBITHI B OIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU;

HaxXoAuTh M (OpMyIupoBaTh COOBITHSA: IepeceueHue, O0beIUHEHHE TaHHBIX COOBITHIA,
coObITHE, MPOTHUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh JAuMarpaMMbl OWjepa, KOOpPJUHATHYIO
NPSAMYIO JIJIsl pEIIeHUs 3a/1a4, MOJIb30BaThCs (POPMYIION CII0KEHUSI BEPOSTHOCTEH IJIsl BEPOSTHOCTEH
JIBYX U TpeX CIy4yailHbIX COOBITUI;

OIICPpHUPOBATH MOHATUAMM: YCIIOBHAA BEPOATHOCTb, YMHOXKCHUC BGpOfITHOCTCfI, HE3aBUCUMBIC
COOBITHS, NIEPEBO CIYYaHOTO SKCIEPUMEHTa, HAXOJIUTh BEPOATHOCTH COOBITHI C TOMOIIBIO
IpaBUJia YMHOKEHUS, JIepeBa CIy4ailHOro OMbITa, MCIOJb30BaTh (OPMYIy IMOJHON BEPOSITHOCTH,
dbopmyny Baiteca mpu pemieHun 3agad, OMpPeNesTh HE3aBUCUMOCTb COOBITHUN MO (opMyse U 10
OpraHu3aly CIIy4aifHOTO 3KCIEPUMEHTA;

MPUMEHITh H3yYCHHbIE KOMOMHATOpHbBIE (QOPMYJbl Ui TEPEUHCICHHUS DJIEMEHTOB
MHO’KECTB, 3JIEMEHTaPHBIX COOBITUN CITYy4aillHOTO OIbITa, PEIIEHUs 33a]a4 [0 TEOPUU BEPOSITHOCTEH;

CcBOOO/JIHO OMEpPUPOBATH MOHATHSAMHU: OMHAPHBIA CIydyalHBIM ONBIT (MCIBITAHUE), YCHEX U
HeyJa4ya, He3aBUCHUMBbIE UCIIBITAHUSI, CEPUS UCTIBITAHUN, HAXOJIUTh BEPOSTHOCTU COOBITHI: B CepUU
UCIBITAHUN J10 TEpBOTO YycHexa, B Cepuu HchbITaHuil bepHymin, B ombiTe, CBSI3aHHOM CO
CJIlydaifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

cBOOOJIHO ONEepUpOBaTh MOHITUSIMM: CIIydaiiHas BEJIMYMHA, paclpeiesieHue BEpOSITHOCTEH,
auarpamMma pacnpenesieHus, OuHapHas ciydaiiHas BeJIMYMHA, TeOMETpHYecKoe, OMHOMHAIbHOE
pacpeneneHue.

9.5. TlpeameTHble pe3ynbTaThl MO OTIEIbHBIM TeMaM YydeOHOro Kypca «BeposiTHOCTh U
cratuctukay. K koniy 11 kiacca o0y4aromuics HayquTCs:



ONEpPUPOBATh TOHATUSIMU: COBMECTHOE pacIpeleieHHe JABYX CIy4allHBIX BEJIWYHH,
UCIIOJIb30BaTh TAOJIUIly COBMECTHOTO DPACIPEICICHUS JBYX CIy4alHBIX BEIIMYWH IS BBIICICHUS
pacipeneneHus Kax/ 101 BeTUYUHBI, ONIPEIeTICHUSI HE3aBUCUMOCTH CITy4ailHbIX BEJIMYUH;

CBOOO/ZIHO ONEpPUPOBATH IOHATHEM MAaTEMATUYECKOTO OXUAAHMS CIy4allHOM BEIMYUHBI
(pacnpenenenus), NPUMEHATh CBOMCTBA MAaTEMaTHMUECKOIO OXKUAAHMS IPU pELIEHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHUAILHOTO M TEOMETPUIECKOTO paclpeieIeHUN;

CBOOOZIHO ONIEpUPOBATH IOHATUSAMHU: JTUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHE Cly4ailHOU
BEJIMYMHBI, IPUMEHATh CBOMCTBA TUCIIEPCUN CIYyYalHON BEIUMYMHBI (pacpeesIeHUs) IPU PELICHUN
3ala4, BbBIYUCIIATH JUCIICPCHIO U CTAHAAPTHOC OTKJIIOHCHUC T'COMCTPHUYCCKOI'0 U 6I/IHOMI/IaHBHOI‘O
pacnpeneseHuit;

BBIUUCIIATE  BBIOOPOYHBIE  XapaKTEPUCTUKA MO JAaHHOH BBIOOPKE H  OICHHMBATH
XapaKTEPUCTUKU TEHEPAJbHOM COBOKYIHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHUKaM.
OueHuBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH IPOCTEHIINE CTATUCTUYECKUE TUIIOTE3BL,
MOJIb3YSICh U3YYCHHBIMU PACIIPECIICHUSAMU.
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