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[NOACHUTEJIBHAS 3ATINCKA

ITporpamma 1o MaTeMaTHKe yIiIyOJICHHOTO YPOBHS JUIs 00YYaIOIIMXCsl HA YPOBHE CPEIAHET0 O0LIero
obpazoBanusi pazpadorana Ha ocHoBe @I'OC COO c y4eToM COBpEMEHHBIX MHUPOBBIX TpeOOBaHWH,
NpeabSIBISIEMBIX K MATEMaTHUECKOMY 00pa30BaHHMIO, U TPAAUIIMI POCCUiickoro oOpazoBanus. Peanu3anus
IpOrpaMMBbI 10 MaTeMaTUKe 00ECIEeYMBACT OBJIAJICHUE KIIOYEBBIMU KOMIIETCHILMSIMH, COCTABIISIOIIMMHU
OCHOBY /ISl CAMOPA3BUTHSI i HEMPEPHIBHOTO 00Opa30BaHusl, LIEIOCTHOCT OOLICKYIbTYPHOTO, THYHOCTHOTO
Y [03HABATEIFHOTO Pa3BUTHS IMYHOCTU O0YYAIOLIHXCSL.

B nporpaMMe 1o MaTeMaTHKe YYTEHBI HIEH H MTOJIOKEHUS KOHIICTIIINN Pa3BUTHS MaTEMaTHYECKOTO
obpaszoBanuss B Poccuiickoit ®enepanun. MaTtemaTHueckoe 0O0Opa3OBaHHE AOJDKHO peIIaTh 3ajady
obecrnieueHus] HEOOXOAMMOTO CTPaHE YUCIIA 00YJAIOIINXCS, MaTeMaTHIeCcKas MOATOTOBKA KOTOPBIX OblIa
OBl JOCTATOYHA IS IIPOJIOJDKEHHS 00pa30BaHus [0 Pa3IUYHBIM HAMPABICHUAM, BKIIIOYAsl IPEIOaBaHIe
MaTeMaTHKH, MaTeMaTHIeCKHe UCCIeA0BaHus, paboTy B cepe MHPOPMAMOHHBIX TEXHOIOTHH U JPYTHX,
a Takke oOecredeHus JUIs KaXIoro oOydaromierocs BO3MOXHOCTH JOCTH)KCHHS MaTeMaTHYECKOM
MOJITOTOBKM B COOTBETCTBUM C HEOOXOAMMBIM €My YpoBHeM. Ha peimieHue STHX 3ajqad HarlejieHa
IporpaMma 1o MaTeMaTHKe YIriTyOJeHHOTO YPOBHSI.

HeoOxoauMocTh MaTeMaTH4eCKOW IOATOTOBKH OO0YCIIOBIEHa OOYCIIOBIEHO pOCTOM YHCIa
CTHEHALHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTuku (B cdepe KOHOMHKH,
Ou3Hece, TEXHOJIIOTHYECKUX 001acTsIX, F'yMaHUTapHBIX cdepax). KonmndaecTBo 00ydarommxcs, 11t KOTOPBIX
MaTeMaTHKa CTaHOBUTCA (yHIAMEHTOM OOpa3oBaHMS, IUIAHHPYIOUIMX 3aHMUMAaThCSl TBOPYECKOM H
UCCIIeIOBATENILCKONW paboToi B 00JacTH MaTeMaTHKH, WHPOPMATHKH, (PU3MKH, SKOHOMUKU U B OPYTUX
00J1acTsIX, yBEJIMYUBAETCS, B TOM YHCIE C Y4YETOM OOYy4YalOLIMXCs, KOMY MaTeMaTHKa HyXHa I
UCII0JIb30BaHUs B IPO(ECCUIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYUMOCTH MaTeMaTUKU OOYCJIOBIEHAa TEeM, 4YTO €€ IPEAMETOM SBISIOTCS
(yHIaMeHTaIbHbIE CTPYKTYPbI HALLIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMUECTBEHHBIE OTHOIICHUS,
(hyHKIIMOHANBHBIE 3aBUCUMOCTH M KaTeropuy HEONPEAETCHHOCTH, OT IPOCTEWIINX, yCBAaHMBAEMBIX B
HETMOCPE/ICTBEHHOM OTBITe, 1O JIOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX [UIsI Pa3BUTHUS HAYYHBIX H
TEXHOJIOTHYEeCKUX HJiel. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHUHN 3aTpyTHEHO MOHUMAaHKE MPUHIIUIIOB
YCTPOIMCTBa U HCIIONB30BAHUS COBPEMEHHOW TEXHUKH, BOCHIPHUITHE M HMHTEpPHpEeTalusl pazHooOpa3Hoii
COLMANbHOM, HSKOHOMHMYECKOH, MOJUTHYECKOM uHpopManuy, Manod((eKTHBHa MOBCEAHEBHAS
HpaKkTHYeCcKas AesATeNbHOCTh. Bo MHOTHX cdepax mpodeccHoHanbHON AeITENFHOCTH TPEOYIOTCS YMEHHS
BBIIOJIHATh PAcdeThl, COCTAaBJISATH ANTOPUTMBI, MPUMEHITH (QOPMYJBI, MPOBOJUTH TE€OMETPHUUECKHUE
HU3MEpPEHHs] U MOCTPOCHUS], YUTaTh, 00padaThIBaTh, HHTEPIPETUPOBATh U MPEACTABIIATE HHPOPMALMIO B
BUJIe TaOIUI, TUarpaMM 1 rpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapaKkTep CIydaiHbIX COOBITHH.

OIHOBpEMEHHO ¢ paciiupeHneM cdep NMpUMEHEHHsS MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
Oonee BaKHBIM CTAHOBUTCS MAaTEMaTWYECKHH CTWIJIb MBIIUICHUS, MPOSBISIONIMIACS B ONPENCICHHBIX
YMCTBCHHBIX HaBBbIKax. B IIpoueCcCe U3Yy4YCHUA MATCMAaTUKH B apCC€HaAJl IIPUEMOB U METOJ0OB MBIIIJICHUA
YeNloBeKa €CTECTBEHHBIM 00pa30M BKJIFOUAIOTCS MHAYKIUS W IeAyKIHs, 0000IIeHe U KOHKPETH3aIus,
aHamM3 W CHUHTE3, KiIacCUPHKALMs M CcUCTeMaTH3auus, adcTparupoBaHue W aHajorus. OOBEKTHI
MaTeMaTHYECKHX YMO3aKIIIOUCHUH, MpaBuia UX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX
MIOCTPOCHUH, CHOCOOCTBYIOT BHIpaOOTKE YMeHHSA (OPMYIUPOBaTh, OOOCHOBBIBATH U JIOKa3bIBATh
CY)KICHUS, TEM CaMbIM (OPMHUPYIOT JIOTHYECKHH CTWIb MBIIUICHUS. Bemymas pojib NpHHAUICKUT
MaTeMaTHKe B ()OPMUPOBAHUH AaJITOPUTMHYECKOH KOMITIOHEHTHI MBIIUICHUS W BOCHHTAHWU yMEHHH
JeHiCTBOBAThH IO 3alaHHBIM AITOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYHPOBAaTh HOBHIEC. B
NpOIIecce PEeIIeHNs 3a/1a4 — OCHOBBI JIJIsl OpTaHU3alMK yueOHOW JIESITETBHOCTH Ha YPOKaX MAaTeMAaTUKU —
Pa3BUBAIOTCA TBOPUCCKAA U MPUKIIIaJHass CTOPOHBI MBIIIJICHUA.

OOyueHne MaTeMaTHKE 1aeT BO3MOKHOCTb Pa3BUBaTh y 00yYarOIUXCsl TOYHYIO, PAllMOHAIBHYIO U
UHQOPMATHBHYIO peuYb, yMEHHE OTOHMpaTh HauOoJiee MOJIXOMSAININE SI3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduuecKie CpeAcTBa ISl BRIPAKEHHS CYXKICHUH U HATJISTHOTO UX TPEICTaBIICHHS.



Heo0xoquMbpIM KOMIIOHEHTOM O0IIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHHU SIBJIICTCS OOIIee
3HAKOMCTBO C METOJAMH TIO3HAHUSI JEUCTBUTEIBHOCTH, IPEACTABICHUE O MPEAMETe U METOJE
MaTeMaTUKH, €r0 OTIUYUAX OT METOJIOB ECTECTBEHHBIX M TYMaHHUTAapHBIX HayK, 00 0COOEHHOCTSIX
MIPUMEHEHHUS] MaTeMaTHKH JUIA PEIIeHns HayYHBIX M MPHUKIAIHBIX 3a7ad. Matemarndeckoe o0pa3oBaHue
BHOCHT CBO# BKJIaJ B JOPMHUPOBaHHE OOIIEeH Ky IbTyphI YeIOBEKa.

W3ydyeHne wmareMaTUKH CIIOCOOCTBYET OSCTETHYECKOMY BOCIHUTAHHUIO 4YEJIOBEKa, ITOHUMAHUIO
KpacoThl U M3AIIECTBA MAaTEMaTHIECKUX PACCYXICHUH, BOCIPUATHIO TEOMETPHUIECKAX (POPM, YCBOSHHIO
HIeN CHUMMETPHH.

[IpuopurerHpiMu nensimu oOydeHust marematuke B 10 — 11 xmaccax Ha yriryOJIeHHOM ypOBHE
IIPOIOJIKAIOT OCTABATHCS:

- (hopMHUpOBaHUE LEHTPAIBHBIX MaTEMAaTHUYECKUX MOHATHH (YHMCII0, BEIMYHHA, FeoMeTpuyeckas Gpurypa,
IIEpEMEHHAas], BEPOATHOCTb, (PYHKIMS, IPOU3BOAHAS, HHTErPal), 00ECIEUNBAIOIIUX [IPEEMCTBEHHOCTD U
[IEPCHEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHUs O0YJatOLINXCS;

- TIOJBeIeHHE 00Y4YaIOIIMXCS Ha JOCTYIHOM JAJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3UM MaTeMaTHKH H
OKPY>KaroIllero MUpa, IOHUMaHHUIO MAaTEMaTHKH KaK 4acTH OOIIEH KyJIbTyphl YEIOBEUECTBA;

- PAa3BUTUC HHTCIUICKTYAJIIbHBIX W TBOPYCCKUX CIocoOHOCTEH 06yanomnxc;1, IM03HABATEIIbHOM
AKTUBHOCTH, UCCIICOAO0BATCIIbCKHUX yMeHI/IfI, KPUTUYHOCTHU MBIIIIJICHUS, MHTCPECA K U3YUCHUTIO MAaTECMATHUKH

- (dopmupoBaHME (QYHKIMOHAIHLHOW MaTeMaTH4YeCKOH TI'pPaMOTHOCTH: yMEHHS  PAaclo3HaBaTh
MaTeMaTUYECKHE AacleKThl B PEANbHBIX JKU3HEHHBIX CUTYAllUsIX W TPU HM3YYCHHH JPYTHX YIeOHBIX
MIPEIMETOB, TPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYyITUPOBATh WX HA S3BIKE MATEMATHKH
M CO3/IaBaTh MaTeMaTHYECKHUE MOIEIH, IPIMEHATh OCBOSHHBIN MaTeMaTHUECKUH ammapar il PelleHus
MIPAaKTHKO-OPUEHTHPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH M OIEHUBATH MTOTydYEeHHBIE PE3yIbTATHI

OCHOBHBIMH JIMHHAMH cojepxanuss Matematuku B 10 — 11 kmaccax yriryOJIeHHOTO YpPOBHS
ABsIIOTCA: «YUucna u BBIUMCIEHUS», «Anredpa» («Asredpandeckue BBIPAKECHUSN», «YPaBHEHUS U
HepaBeHCTBa»), «Hauama marematudeckoro anammsa», «l'eomerpus» («l'eomerpuueckue GUTYpHI U UX
CBOHCTBay», «VI3MepeHHe TeOMETPUUSCKUX BEIUYUH»), «BeposITHOCT, M cTaTUCTUKa». [laHHBIC TUHUU
Pa3BUBAIOTCS MapajlieNIbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOH JIOTWKOW, OJHAKO HE HE3aBUCHMO
OJlHa OT APYrOH, a B TECHOM KOHTAaKkTe W B3aMMOAEHCTBHU. Kpome 3TOro, ux OOBEAMHSET JIOTHUECKAs
COCTaBJIAIOIIAsA, TPAJULMOHHO MPUCYIIAasi MaTEMAaTHKE U MIPOHU3BIBAIOIIAS BCE MaTEMaTHUECKUE KypPChl U
coJiep>KaTeNbHbIe JTMHUH.

ChopmynmupoBannoe Bo DPI'OC COO TpeboBaHHE «YMEHHE ONEPUPOBATH MOHATHIMHU:
ompenesieHue, akCHOMa, TeopeMa, CJIEICTBHE, CBOMCTBO, MPHU3HAK, AOKA3aTEIbCTBO, PABHOCHJILHBIC
(dhopMynupoBKH, yMeHHE (HOPMYJIMPOBAaTH OOpaTHOE M IMPOTHBOIOJIOKHOE YTBEP)KACHHUE, MPHUBOAUTDH
IpUMEpbl W  KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MAaTeMaTW4ecKOM WHAYKIHWH, MPOBOAUTH
JIOKa3aTeNIbHbIE PACCYXKICHUS [IPU PEILICHNUH 3a71a4, OLIEHNBATh JIOTHUECKYIO IPABUIBHOCTD PACCYKACHHUI»
OTHOCHUTCS KO BCeM Y4eOHBIM KypcaM, a (OpMHUpOBaHHUE JJOTMYSCKUX YMEHHUH pacrpenenseTcs Mo BCceM
rojam o0y4eHHUs Ha YPOBHE CPEIAHET0 00IIero 00pa3oBaHMs.

B cootBercTBHE ¢ ®I'OC COO MaTeMaTHKa SBISETCS 00s13aTEIHHBIM IPESIMETOMHA JAHHOM YPOBHE
oOpazoBannsa. Hacrosimed mporpamMmoi MO MaTeMaTHKE NpeayCMaTpUBaeTCsi HM3ydeHHe Yy4eOHOTro
npeamera «MareMmaTHkay B paMKax TpexX y4eOHBIX KypcoB: «Anrebpa M Hayala MaTeMaTHYeCKOTO
aHanusza», «l'eomerpusi», «BepodaTHOCT, M cTaTHCTHKa». @DOpMHUpOBaHHME JIOTMUECKMX YMEHUM
OCYILECTBIISIETCSl HA MPOTSDKEHMH BceX JIeT oOydeHHs Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHA, a
3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COACPKaHUE BCEX HAa3BaHHBIX BHILIE yUECOHBIX KYPCOB.

OO11ee YMCIo 4acoB, pEKOMEHIOBAaHHBIX JUIS U3YUYCHUS MaTeMaTuku, — 544 yaca: B 10 kimacce — 272 yaca
(8 wacoB B Henenmo), B 11 kitacce — 272 vaca (8 4acoB B HEJICIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUM S ITPOI'PAMMBI
1O MATEMATHUKE HA YPOBHE CPEJITHEI'O OBIIEI'O ObPA3OBAHUA
JIMYHOCTHDBIE PE3YJIBTATHI
1) rpa’kAaHCKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh TPaXTAHCKOH MO3UIIMH OOYYArOIIErocs KaK aKTHBHOTO W OTBETCTBEHHOIO WieHa
POCCHIICKOTO 0O0IIeCTBa, MPEACTABICHHE O MAaTEeMaTHYECKUX OCHOBAX (DYHKIHOHHPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJICHHH, MPOIENyp TpaKAaHCKOTO oOmiecTBa (BBEIOOPHI, OMPOCHI W JIPyroe), yMeHHe
B3aMMO/ICHICTBOBATH C CONUATLHBIMA HHCTUTYTaMHU B COOTBETCTBUY C MX (PYHKIMSIMHU ¥ HA3HAUCHHEM;

2) NaTpUOTUYICCKOI'0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUHCKOW TPaKIAHCKOW UICHTHYHOCTH, YBXKCHUS K MPOIUIOMY M HACTOSIIEMY
POCCHIICKOM MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K JOCTHIKCHUSM POCCHHCKUX MATEMAaTHKOB H
POCCHICKOM MaTeMaTHYECKOH IITKOJIbI, UCTIOB30BAaHKUE STUX TOCTIKECHUN B APYTHX HAYKAX, TEXHOJIOTHUSIX,
chepax SKOHOMUKH;

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

OCO3HAaHUEC OYXOBHBIX LICHHOCTEH pOCCHfICKOI‘O Hapoznaa, C(l)OpMI/IpOBaHHOCTL HPAaBCTBCHHOI'0O CO3HAHU:,
9TUYCCKOI'O MMOBCACHUS, CBA3AHHOI'O C IPAKTUYCCKUM NPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ HAYKU U ACATCIIBHOCTBIO
YUYCHOT'0, OCO3HAHUEC JIMIHOI'O BKJIaZla B IOCTPOCHHUC yCTOfI‘{I/IBOFO 6y,£[y1].[€l"0;

4) OCTCTHYCCKOI'O BOCIIMTAHUA:

9CTETUYCCKOC OTHOIICHUEC K MHUPY, BKIIOYAA 3CTCTUKY MATCMATHYCCKHUX 3aKOHOM€pHOCT€I‘/'I, O6’bCKTOB,
3aaad, peIIIeHHfI, paccymﬂeﬂnﬁ, BOCIIPUUMYUBOCTh K MATEMATUYCCKUM dCICKTaM pPa3IMYHbIX BHUIOB
HUCKYCCTBA,

5) ¢pu3nvecKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMAaTHIECKUE 3HAHUS B MHTEpEcax 37J0pOBOr0 M O€30MacHOT0
o0paza H3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3/10pOBOE MHUTaHKE, COAIaHCUPOBAHHBIH
PEKUM 3aHATHUH W OTOBIXA, PEryJspHas Gusndeckas akTUBHOCTD), (PU3NUECKOE COBEPILICHCTBOBAHUE TIPU
3aHATHUAX CIIOPTUBHO-030POBUTENBHON JEATEIBHOCTHIO;

6) TpyIOBOTO BOCTIUTAHHUS:

FOTOBHOCTh K TPyAy, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HUHTEPEC K pa3IdudHbIM cdepam
poeCCUOHANBHOM IEATEIbHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ MPUIIOKESHUIMH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOD Oymy1nel mpohecCuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOPa30BaHUIO M CaMOOOpa30BaHUI0 HAa MPOTSKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HANpaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCTIUTAHUSA:

C(i)OpMI/IpOBaHHOCTL 9KOJIOTHYECKON KYyJbTYpPbl, IMOHHMMAaHUEC BJIUAHUA COLUHUAIBHO-D3KOHOMHNYCCKUX
NPOIIECCOB Ha COCTOSHUE NPUPONHONW M COLMANBHOW Cpenbl, OCO3HAHWE TIO0ATBHOIO Xapakrepa
9KOJIOTHYECKHUX TMPOOIJIEM, OPHCHTAIIMS Ha MPUMEHEHNE MAaTeMAaTHUECKUX 3HAHWN JIJIS PEHICHUS 3a/1a4 B
00J1acTH OKpY’KaloIIeH Cpeibl, IUIAHUPOBAHNE TOCTYNKOB M OIEHKH MX BO3MOJKHBIX MOCIIEICTBUI IS
OKpYIKaroIIeH cpeipl;

8) IEHHOCTH HAy4YHOT'O MTO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH H
OO0IIECTBEHHO! MPAKTUKH, TOHUMAaHHE MaTeMaTHYECKON HayKH Kak cepbl YeJIOBEUECKOW eI TeNbHOCTH,



OTalloOB €€ pa3BUTUA W 3HAUYUMOCTU MJIA PA3BUTUA LHUBUIIN3AllUM, OBJIAJICHUC A3BIKOM MAaTCMAaTUKU U
MaTeMaTU4eCKOon KyanypOﬁ KaK Cp€ACTBOM IMO3HAHUA MUPA, TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO

1 UCCJIICAOBATCIILCKYIO ACATCIIbHOCTh MHAUBUAYAJIIBHO U B I'PYIIIC.

METAIIPE/]IMETHBIE PE3YJIbTATHI

B pe3ymbrare n3ydeHUs MaTeMaTHKHA Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHus y 00ydaromerocst OyayT
C(l)OpMI/IpOBaHBI IIO3HaBAaTCJIbHBIC YHHUBCPCAJIBLHBIC y‘-le6HI)Ie )IeﬁCTBPIH, KOMMYHUKAaTHUBHBIC
YHHUBEpCaNbHbIC Y4eOHbIC NICHCTBUS, PEryJATUBHBIC YHUBEpCAbHBbIC yueOHBIC JEWCTBUS, COBMECTHAS
JeSITEIBHOCTb.

Io3naBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE TeiicTBUS
Ba3zoevie no2uueckue oelicmeus:

- BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH,
OTHOIIIEHUH MEXIy MOHITHAMH, (POPMYITUPOBATH OIPEIEIICHNS MOHATHH, YCTaHABINBATE CYIIECTBEHHBIH
MpHU3HaK KiIaccu(UKanuy, OCHOBaHUS ISl 0OOOIICHUS 1 CPAaBHEHHS, KPUTEPUH ITPOBOAMMOTO aHAJIH3a;

- BOCHPUHHMMATh, (YOpMYIHPOBATh U MPEOOPA30BBIBATE CYXKICHHS: YTBEPAUTEIbHBIE U OTPHLATEIBHBIC,
€IMHUYHbIE, YaCTHBIE U O0IIKe, YCIOBHBIC, BBIBIISATE MATEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
IIPOTUBOpEYHs B (PaKTax, JAHHBIX, HAOIIOACHUAX U YTBEPKACHUSX, IPEAIaraTb KPUTEPUH 1S BBISIBIICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEHUHIA;

- A€JaTb BbIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U MHAYKTHBHBIX YMOSaKH}OQEHHﬁ,
YMOSaKH}OLICHI/Iﬁ 110 aHaJIOT'HH,

- TIPOBOAWTH CAMOCTOATENBHO JIOKA3aTENbCTBA MAaTEMaTHYEeCKUX YTBEPXKACHUH (TpsAMBIE W OT
MIPOTHUBHOTO), BBICTPAMBATh APTyYMEHTALMIO, MPHBOJUTH HPUMEPHl W KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CY)K/IEHUS 1 BBHIBOIBI;

- BBIOMpaTh CIIOCO0 pelieHns yueOHoH 3a1a4un (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHUs, BEIOUPAThH
HanOoJIee MOAXOAAIINI C YIeTOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zosvie uccneoosamenvckue oelicmeus.:

- HCIOJb30BaTh BOIPOCH KaK HCCIEAOBATENbCKUM MHCTPYMEHT MO3HaHUS, (OpMYIMpOBaTH BOIPOCHI,
(uKcupyole NpoTuBOpedne, NpodiaeMy, ycTaHaBIMBaTh UICKOMOE M JaHHOE, (OPMUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO IO3ULINIO, MHEHUE;

- MPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA SKCIEPUMEHT, HCCICAOBAHHE IO YCTaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTr0 OOBEKTa, SIBICHHUS, MpPOIeCcca, BBISIBICHHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBIICHUSIMH, TIPOIIECCAMHU;

- CaMOCTOATCIIBHO q)OpMyJ'II/IpOBaTL O606]J.ICHI/I$I 1 BBIBOJBI IO pE3yJibTaTaM NPOBCACHHOTO Ha6J'IIO)1€HI/I$I,
HCCJIICAOBAaHUs, OUCHUBATH JOCTOBCPHOCTL MOJYUCHHBIX PE3YJIbTATOB, BBIBOAOB 1 0606H.IeHPIﬁ;

- IPOTHO3UPOBATH BO3MOXKHOC PA3BUTUC MPOIECCA, a4 TAKIKC BBIABUIaTh MPCAIIOJIOKCHUA O €TO pa3BUTUN
B HOBBIX YCJIOBUAX.

Paboma ¢ ungopmayueri:

- BBIABJIATH JMe(UIUTHI MH(DOPMALIUHU, NaHHBIX, HEOOXOAMMBIX JJI1 OTBETAa HAa BONPOC M JUIS PEUICHHUS
3a/1a4u;

- BBIOMpaTh WHPOPMAIIUIO U3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAIH3HPOBATh, CUCTEMATH3HPOBATh M
UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3ITUYHBIX BUAOB U (HOPM MPEICTABICHUS;



- CTPYKTYPHPOBaTh HH()OPMAITUIO, TPECTABIIATH €€ B PA3JINYHBIX POpPMaX, WILTFOCTPUPOBATH TPAPUUCCKH;
- OIICHUBATh HAJCKHOCTh HHPOPMAIIMU IO CAMOCTOSITEILHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.
KoMMyHHMKAaTHBHbIE YHUBEPCAJIbHbIE yUeOHbIE el CTBUS

Obwenue:

- BOCIIpUHUMATL U (bOpMy.]'II/IPOBaTB CYKACHUS B COOTBETCTBUU C YCJIOBUAMU U ILCISIMU 06H_I€HI/I$I, SICHO,
TOYHO, 'PaMOTHO BbIPAXKATh CBOIO TOUYKY 3pCHUSA B YCTHBIX U NUCbMCHHBIX TCKCTAX, JaBATh IIOSICHCHUA 110
Xo4y peueHud 3agadu, KOMMEHTUPOBATh HOHy‘ICHHLIfI PE3YIbTAaT,

- B X0/1e 00CYXIeHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMOil TeMBbI, IpOOIEeMBI, pelaeMoi 3a1au,
BBICKA3bIBaTh MJEH, HALCJICHHBIC HA IIOMCK PEILEHMS, COMOCTABIATH CBOM CYKICHUS C CYKICHUSIMH
JpyTruX Y4acTHHUKOB AHajiora, oOHapy>KMBaTh pa3jIMihe U CXOACTBO IO3ULMH, B KOPPEKTHOH (opme
(hopMynHpOBaTh Pa3HOINIACHS, CBOU BO3PAXKEHMS,;

- TIPEJICTABIIATH PE3YNIbTAThl PEIICHNUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNSA, TIPOEKTa, CAMOCTOSTEIEHO
BBIOMpaTh (popMaT BRICTYILICHHS C yUETOM 3ajad MPE3CHTAIlHN 1 0COOCHHOCTEH ayJUTOPHU.

PerynsiTuBHbIe yHUBepcaJbHbIe y4eOHbIe AelCTBUS
Camoopeanusayus:

- COCTaBISITH ITUIAH, aJTOPUTM pEIICHHs 3aJavd, BHIOHMpPATh CIIOCOO pPEHICHHS C yYEeTOM HMEIOLIHXCS
pECYpcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BapHaHTHI PEUICHUI C
y4eToM HOBOH MH(pOpManuy.

CamoxoHmponn:

- BIQJICTh HaBbIKAMU TIO3HABATEIbHOM peQUEeKCHH KaK OCO3HAHMs COBEpINACMBbIX JEHCTBUH WU
MBICJIUTENFHBIX IPOIECCOB, WX pe3yJbTaTOB, BIAJETh CHOCO0AMU CaMOIPOBEPKH, CaMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa peleHuss MaTEMaTUIECKOU 3a1a4u;

- OpeABUACTE TPYAHOCTH, KOTOPBLIC MOT'YT BO3HMKHYTH IPpHU PCHICHUHN 3aaa4d, BHOCHUTH KOPPCKTHUBLI B
JACATCIBbHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'II)CTB, JaHHBbIX, HaﬁI[GHHBIX OHH/I6OK, BBIABJICHHBIX pr,HHOCTCfI;

- OIICHMBATh COOTBETCTBHE pE3yjibTaTa IETH W YCIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKEHHS HWIIH
HEJIOCTIKEHUS pe3yJIbTaTOB JeSTeIbHOCTH, HAXOAUTh OMINOKY, aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

CoemecmHas 0essmenbHOCmb:

- MOHMMATh W WCIOJH30BATh NMPEUMYIIECTBA KOMAHIHON W HHIUBUAYAIBHON paOOTHI MPH pelieHUH
y4eOHBIX 3334, IPUHUMATH [IeTTh COBMECTHOW JIeSTeNIbHOCTH, TUIAHUPOBATh OPTaHMU3ALNI0 COBMECTHOM
paboTEHI, pacTpeAesATh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh IIPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHCHHS HECKOJBKHUX JIIOACH;

- Yy4acTBOBAaTh B TPYIIOBBEIX (hopMax paboTel (00CyXkacHHs, 0OOMEH MHEHHH, «MO3TOBBIC MITYPMBI» U
WHBIE), BBIIOIHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOU ICHCTBUS C APYTUMH WIEHAMH KOMaH/IbI,
OIIEHMBATh KaueCTBO CBOETO BKJIA/a B OOIINU MPOIYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM yUYaCTHUKAMHU
B3aUMOJICUCTBUS.

IIpenmeTHBIC pe3yIBTATHI OCBOCHHS paboUeii MpOTrpaMMEI IT0 MATEMATHKE MIPEACTABIICHEI 110 TO/IaM
00y4YeHUs B paMKaX OTJEIbHBIX YU€OHBIX KyPCOB B COOTBETCTBYIOIIMX Pa3ieiaX HACTOAIICH POrPaMMBI,



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
I[NTOACHUTEJIBHAS 3AITMCKA

Y4ebHblii Kypc «Anredpa 1 Hadana MaTeMaTH4eCKOro aHaIu3a» SBISETCA OJHUM U3
HanOoJiee 3HAYNMBIX B IIPOTrpaMMe CpeIHETO 00IIero oOpa3oBaHus, TOCKOJBKY, C OJTHOM
CTOPOHBI, OH 00eCIIeuBaeT HHCTPYMEHTAIBHYIO 0a3y /IS H3YUEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C JIPYTroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE ¥ a0CTPAKTHOE MBIIIUIEHUE 00yYaroIuxcs
Ha YpOBHE, HEOOXOIUMOM JUTSI OCBOCHHUSI MH(QOPMATHUKHU, OOLIIECTBO3HAHUS, UCTOPHH,
CIIOBECHOCTH U APYTHX JUCUUIUIMH. B pamkax maHHOTO y4eOHOTO Kypca 00ydaronmecs
OBJIA/ICBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpask GOPMYyIUPYET CBOU
JOCTIKCHHSI B MATEMaTHIECKON (opMme.

Y4eOHbIii Kypc anreOpbl U HaYall MATEMAaTHYECKOTO aHATN3a 3aKJIa/IbIBACT OCHOBY JISI
YCTENTHOTO OBJIAJICHHUS 3aKOHAMU (PU3UKH, XUMUH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TCHJICHITHI
Pa3BHUTHS IKOHOMUKH M OOIIIECTBEHHOM KU3HH, TTO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IM(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO UCIIOIB30BATh UX TS JATbHEHIIIETO
00pa30BaHUs U B MOBCEAHEBHOM ku3HU. OBNazieHne abCTPaKTHBIMH U JIOTHYECKH CTPOTHMHU
KOHCTPYKITHSIMH aJITeOphl M MATEMAaTHYECKOTO aHAJIN3a Pa3BUBACT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTHHHOCTb, JIOKA3bIBATh YTBEPIKICHUS C TOMOIIBI0 HHTYKIIUN
U pacCy1aTh ACTyKTHBHO, UCIIOJIb30BaTh 00OOIICHNE U KOHKPETH3AIIMIO, a0CTparupoBaHue 1
aHAJIOTHI0, (POPMUPYET KPEaTHBHOE M KPUTHICCKOE MEIIIIJICHHE.

B xozxe u3yuenus yaeOHOro Kypcea « Anrebpa U Havaia MaTeMaTHIeCKOTO aHAITN3a
o0yyJaromecs OoIy4aloT HOBBIH OMBIT PELICHHUS IPUKIAJHBIX 3a/1a4, CAMOCTOSTEILHOTO
MIOCTPOEHUSI MaTEMaTUUYECKUX MOJIEeNIeN pealbHbIX CUTYaI|i, MHTEPIPETaI[H MTOJTyYEHHBIX
peLIeHNH, 3HAKOMSITCS C IPUMEPaMHi MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B PUpPOE, HAyKe U
HCKYCCTBE, C BBIIAIOIINMHICI MAaTEMaTHIECKUMH OTKPHITUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00J1a1aeT BOCIIUTATEILHBIM MIOTEHIMATIOM, KOTOPBIH peann3yercs KaK
yepe3 yueOHbII MaTepHall, ClIOCOOCTBY IO (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U
yepe3 crequ(uKy yueOHOH NesITenbHOCTH, TpeOyIoIel MPOA0JKUTEIbHON KOHIECHTPALUT
BHUMaHHUSI, CAMOCTOSITEIbHOCTH, aKKyPaTHOCTH 1 OTBETCTBEHHOCTH 32 IOJIY4YEHHBII pe3ysbTaT.

B ocHoBe METOAUKH O6y‘leHI/I$I anre6pe 1 HadYajlaM MaT€MaTHU4YCCKOI'O aHaJIn3a JCKUT
I[C?ITGHBHOCTHBIﬁ MIPUHIAIL o6yquH$[.

B crpykrype yuebHOTO Kypca «Anrebpa 1 Hadyajga MaTEeMaTHYECKOTO aHAIHM3a» BBIJCICHBI
CJEYIOLIUE CONEPKATETbHO-METOANYECKUE TMHUU: «HuCna U BEIYUCIEHUD», « DYHKIUU U
rpadukm», «YpaBHEHUS U HEPABEHCTBaY, «Hauama MmaTremMaTnieckoro anamm3ay, « MHOXKECTBA H
JIOrvKa». Bce OCHOBHBIE CONIEP)KATENBbHO-METOANYECKUE JIMHUN U3YYAOTCSl HA NPOTSHKEHUH IBYX
JeT 00y4eHUs] Ha YPOBHE CpeJIHEro 001ero 00pa3oBaHusl, €CTECTBEHHO JIOTOJHSIS IPYT Apyra U
MOCTETICHHO HACHINIASCh HOBLIMHU TEMaMHU U pa3jenaMu. JlaHHbIN yaeOHbIH KypC SBISETCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEIMHSCT B ce0e COIepIKaHNE HECKOJIBKUX MATEMAaTUIECKIX
JUCIMILINH, TAKUX KaK anre0pa, TPUTOHOMETPHS, MAaTeMaTUYCCKHI aHAIIN3, TEOPHSI MHOXKECTB,
MaTeMaTh4eckas JIoruka u napyrue. [lo Mepe Toro kak oO0y4aroniuecs oBjiaeBaroT Bce Oolee
[IMPOKUM MaTEMaTHYECKUM aIlapaToM, Y HUX ITOCIIeI0BaTENbHO (GOPMHUPYETCS U
COBEPILEHCTBYETCS] YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIEb PEAJIbHOM CUTyalluu, MPUMEHSThH
3HAHWSA, TTIOIYYEeHHbIE ITPH U3YUeHNH YU4eOHOTO Kypca, U PEIIeHHs] CaMOCTOSTENTEHO
chopMyITUpOBaHHON MaTeMaTHYECKOU 3a/1a4uH, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeToAnYecKas TMHUS «Uncia ¥ BEIYUCICHHSD) 3aBepiiaeT GopMUPOBaHHE
HABBIKOB MCIOJIb30BaHUSI IEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOTO
o0miero odopasopanus. Ha ypoBHe cpeaHero o0Iiero oopa3oBanust 0c000¢ BHUMAaHKE yIEISICTCS
(hOpMHUPOBAHUIO HABBIKOB PALIMOHAILHBIX BHIYHCICHHM, BKIIOYAMOIINX B CE0sI UCIIOJIb30BaHUE



Pa3IUYHBIX (GOPM 3aIKMCH YHCIIA, YMCHHE JCTaTh MPUKUIKY, BBIIIOJIHATH IPUOINKCHHBIC
BBIUMCIICHUS, OICHUBATh YMCIOBBIC BRIPAXKEHUS, pad0OTaTh C MATEMAaTUYECKUMU KOHCTaHTaMH.
MHoeCcTBa HaTypaNbHBIX, IEIbIX, PAIIHOHAIBHBIX U JIEHCTBUTEIHHBIX YUCEI TOTIOTHSIFOTCS
MHO’KECTBOM KOMIUTEKCHBIX YHCEN. B Ka)KI0oM M3 3TUX MHOKECTB pacCMaTpPUBAIOTCS
CBOHCTBEHHBIC eMy CIEITU(UISCKUC 3a1aUH U OTICPAIIHH: ICJICHUE HAIIEIIO, ONICPHPOBAHNE
OCTaTKaMHU Ha MHOKECTBE IIEJIBIX YHCEN, 0COObIC CBOMCTBA PAIMOHATBLHEIX U HPPAITMOHATBHBIX
quce, apupMETHICCKUE OTIEPaIliH, a TAKKE U3BJICUCHNE KOPHS HATYPAIBHON CTCTICHH HA
MHOXXECTBE KOMILIEKCHBIX uncen. biaronaps mocieoBaTenbHOMY PaCIIMPEHUIO KpyTa
HCIIOJIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMHU UX MIPUMEHEHUS IJIs1 PEIICHUS
Pa3IUYHBIX 33724 GOPMHUPYETCS IPECTABICHUE O CIUHCTBE MATEMATHKH KaK HAYKU U €€ POJIH B
MIOCTPOSHUH MOJIETIEH pealbHOTO MUPa, IIMPOKO UCTIONB3YIOTCS 0000IIeHIe U KOHKPETHU3aIusI.

Jlunust «YpaBHEHHUS 1 HEPABESHCTBA» PEANN3yeTcsl Ha MPOTSHKEHUH BCEro 0OydeHHsl Ha
YPOBHE CpeHero o0miero o0pa3oBaHus, MOCKOJIBKY B Kax1oM paszeie [Iporpammbl
NpeAyCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3a1a4. B pe3ynbpTare 00ydaromuecs oBlageBaoT
pa3NMYHBIMU METOAAMH PEIICHUSI pallMOHAIBHBIX, HPPALMOHAIBHBIX, TOKa3aTENbHEIX,
Jorapu(p)MU4ECKUX U TPUTOHOMETPUIECKUX YPaBHEHHUH, HEPABEHCTB U CHCTEM, a TakXKe 3a7ad,
coJiepKamux mapameTpsl. [loxydeHHble yMEHHS IIHPOKO NCTIOIB3YIOTCS TIPH UCCIIEIOBAaHUN
(GyHKIMHE ¢ TOMOIIBIO TPOU3BOTHOM, MIPU PELICHUH MPUKIIaTHBIX 33734 U 33/1a4 HA HaX0XK/CHHE
HanOOJIBIINX ¥ HANMEHBINX 3HaueHUH GyHKUuK. JlaHHas cofepikaTenbHast TUHUS BKIIOYACT B
ce0s Takke popMUpOBaHHE YMEHUH BBIIONHATH pacyeThl 1o (GopMyaM, Mpeodpa3oBaHus
palOHANBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaK)Ke BBIPAXKEHUH,
coJiep KallyX CTeneH! U iorapudmel. braronaps usydenuto anredpanyeckoro Matepuana
MIPOMCXOJNT AalbHEHIIee pa3BUTHE aJITOPUTMUYECKOr0 U a0CTPAKTHOT'O MBIIIJICHUS
oOyuaronuxcsi, GOpMHUPYIOTCS] HABBIKH AETYKTUBHBIX PACCYXKIEHHUH, pabOThI C CHMBOJIBHBIMU
(hopmamu, rpecTaBIeHUs 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE pPaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHBIC HHCTPYMEHTHI JUIS PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HaTrJISAHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK A3bIKa HAYKH.

ConepxarenbHo-MeToanueckas TuHus «DyHKIUHN U TpaduKm» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSAME Y4eOHOT0 Kypca, TOCKOJIBKY B KaKOM-TO CMBICIIE 33J]aeT MOCIIeI0BaTeNbHOCTh
u3ydeHus Marepuaia. M3ydeHune CTeIeHHOM, ToKa3aTeIbHOMU, JIOTapu(pMHUUIECKON U
TPUTOHOMETPHUECKUX (YHKIHMA, NX CBOMCTB U rpaMKOB, HCIIOIb30BaHNE (PYHKIMN IS
pelenns 3aaa4 U3 APYrux y4eOHbIX IPEIMETOB U PEalbHOM )KU3HU TECHO CBSI3aHO KaK C
MaTeMaTHYEeCKUM aHaIN30M, TaK U C PeIICHHEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3ToMm Oombioe
BHUMaHUE yaessieTcs: GOpMUPOBAHUIO YMEHHS BbIpaXkaTh (JOPMYyIaMH 3aBUCUMOCTH MEKIY
Pa3IMYHBIMU BEJIMYUHAMU, UCCIIENA0BATh IIOIy4YeHHbIE (DYHKINHU, CTPOUTh UX IPaduKy.
Marepuai 3Toi coaepKaTeIbHON TMHUY HALIEJIEH Ha pa3BUTUE YMEHUI U HABBIKOB,
MIO3BOJISTIOLIMX BBIPAXKATh 3aBUCUMOCTH MEX/y BEIMUMHAMH B pa3IHIHO# (opme:
aHaJIMTUYECKOM, Tpaduueckoii u cnoBecHol. Ero nzyuenue cmoco6CcTByeT pa3BUTHIO
ITOPUTMHYECKOTO MBIIUIEHHSI, CIOCOOHOCTH K 000OLICHUIO 1 KOHKPETH3aLuH, UCTIOIB30BaHHIO
aHaJOTuH.

CopeprxarenbHas 1MHUA «Havyana MaTeMaTH4ecKoro aHajan3a MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U IPUKIAJHBIX 33/1a4, JOCTYIHBIX 00y4JaromuMcs,
TaK KaK Y HUX MOSIBIISIETCS BO3MOXKHOCTh CTPOHUTH TpapuKK CIOKHBIX (YHKLUH, ONIpeaensiTh ux
HanOOJIbIINE U HAaMEHBIINE 3HAYSHHSI, BEIYUCIIATE TUIOMIATH QUTYp ¥ OOBEMBI TEII, HAXOIUTh
CKOPOCTHU U YCKOpEHUs IpoleccoB. J[aHHas coaepKaTelbHasl IMHUS OTKPBHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOEHUS MATEMAaTUUECKUX MOJIEJIEH PEANIbHBIX CUTyallH, I03BOJISIET HAXOAUTh
HaWTydllee pereHne B MPUKIaJHBIX, B TOM YHCIIE COIMATbHO-I)KOHOMHUYECKHX, 3a/1a4ax.
3HaKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopManbHO-IOTHYECKOTO M KPEaTUBHOTO MBIIUIEHHS, (JOPMUPOBAHHIO YMEHHH PACcIIO3HABATh
MIPOSIBJICHUSI 3aKOHOB MaTeMaTuKU B HayKe, TEXHUKE U UCKyccTBe. OOy4aronmecs y3HawoT O



BBIAAIOIIUXCA pE3yJibTaTaX, MOJTYYCHHBIX B XO/JI€ PA3BUTUA MAaTCMATHUKU KaK HAYKU, U 00 nx
aBTOpax.

ConeprxarenbHO-MeToAnYecKast TUHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B ce0s
3JIEMEHTBI TEOPUU MHOKECTB U MATEMATUYECKOU JIOTUKU. TE€0pETUKO-MHOKECTBEHHBIE
MIPEICTaBJICHUS TIPOHU3BIBAIOT BECh KYPC IKOJIBHON MaTEMATHKH | MPEeJIaratoT HanboJee
YHHUBEPCAIBHBIN S3bIK, 00BETUHSIONINA BCE Pa3/Iebl MATEMATHKH U €€ TIPUIIOKESHUN, OHU
CBSI3BIBAIOT PAa3HbIE MaTEMAaTUYECKUE AUCLIUIUIMHBI U UX IPUIIOKEHHUS B €IMHOE Liesoe. BaxxHo
JIaTh BOBMOXKHOCTH 00y4JaroIeMycsi HOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM
MaTeMaTUKH U UCII0JIb30BaTh €T0 JJI BRIPAKEHUS CBOMX MBICIIEH. [[pyruM BaXKHbIM IPU3HAKOM
MaTeMaTHUKH KaK HayKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO €i CTPOrOCTh 00OOCHOBAHUH U
CJIeIOBaHKE OTIPE/ICTICHHBIM ITpaBHIaM MIOCTPOSHMS JOKa3aTeIbCTB. 3HAKOMCTBO C JIEMEHTaMH
MaTEeMaTHYECKOU JIOTHKH CITIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIUICHUS 00YYarOIIUXCS,
IT03BOJISICT UM CTPOUTH CBOM PACCYKACHHUS Ha OCHOBE JIOTHYECKUX MPABUI, (JOPMHUPYET HABBIKH
KPUTUYECKOTO MBILIICHHUS.

B yuebHoM kypce «Anredpa 1 Hayana MaTeMaTHUECKOTO aHAIN3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOI0 MOJEIMPOBaHHS, KOTOPBIE IPU3BAHbI CIOCOOCTBOBATH ()OPMHUPOBAHHIO
HaBBIKOB [TOCTPOECHHUS MOZAEJICH PeaIbHBIX CUTYalui, HCCIIEA0BAHUS 3TUX MOJEJIEH C ITOMOIIBIO
anrmapara ajareopsl 1 MaTeMaTHYECKOT0 aHAJIN3a, UHTEPIPETALUH [IOJTYIESHHBIX PE3YIbTaTOB.
Taxue 3aganus BIJIETEHB! B KAXKABIH U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepuall
y4eOHOr0 Kypca IMHUPOKO MCIIONB3YETCs s peIIeHus IPUKIaAHbIX 3afad. [Ipu pemennn
peaNbHBIX TPAKTHUYECKHX 3a/1a4 00yYaroIiecs: pa3BUBaIOT HAOII0AaTeIbHOCTD, YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BaTh aHAJIOTHIO, 0000IIAaTh U
KOHKPETH3UPOBaTh MpobiieMy. [esTensHocT Mo POpMUPOBAHUIO HABBIKOB PELICHUS
MPUKIAIHBIX 337a4 OPraHu3yeTcs B poliecce U3YUeHHUs BceX TeM yueOHOoro Kypca «Anredpa u
HayaJla MaTeMaTHIECKOTO aHATIH3ay.

OO11ee YMCII0 YacoB, PEKOMEHIOBAaHHBIX JUISl U3YUYCHHS yUYeOHOTO Kypca «Anredpa v Havyasna
MaTeMaTHYeCKOro aHaim3a», — 272 vaca: B 10 kimacce — 136 yacoB (4 daca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIO).

COJEPXXAHUE OBYYEHUA
10 KJIIACC
Yucna u eviuucnenus

Panmonansabie uncia. OOBIKHOBEHHBIC U ACCSITHYHBIC TPOOH, TIPOIEHTHI, OCCKOHEUHBIE
nepuoaudeckue apoou. [Ipumenenue npoOeit 1 IPOIEHTORB IS PEIICHUS MTPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciiei 3HAaHUW U pealbHON KU3HU. JleficTBUTENnbHbIE Yncaa. PallnoHanbHbIE U
UppaIoHaIbHbIC YUCa. ApUPMETHUSCKUE OTIEPAIIUU ¢ JSHCTBUTEIBHBIMY YUCIaMu. MoTyJib
JICHCTBUTENBHOTO YMCIIa U €ro cBolcTBa. [IpuOnmKkeHHbIC BRIYUCICHSI, TTPABHIIA OKPYTIICHUS,
MPUKUKA U OLICHKA pe3yJibTaTa BeunciaeHuil. CTeneHs ¢ 1eibiM nokasareneM. bunom HeroToHa.
Ucnonp3zoBanue moaxo el hOpMBbI 3aIMCH TEHCTBUTEIBHBIX YUCEI IS PEIICHUS
MIPaKTHYECKUX 3a/1a4 U TIPEJICTABICHNUS NaHHBIX. ApHPMETHIECKI KOPEHb HATYPaTbHOM
CTETIeHHU U ero cBoiicTBa. CTeNeHb ¢ pallMOHAIHHBIM TIOKa3aTeJIeM U €€ CBOHCTBA, CTETICHD C
JIEHCTBUTEIHHBIM TTOKa3aTesieM. CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC YUCIIOBOTO apryMEHTA.
ApKCHHYC, apKKOCHHYC U apKTAaHTCHC YUCIIOBOTO apTyMEHTA.

Ypaeueuuﬂ u Hepaeencmed.

ToxnecTBa 1 TOXKAECTBEHHBIE TPpeoOpa3oBaHusl. Y paBHEHNE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUs U ypaBHeHus-ciencTsus. HepaBeHncTso, pemenne HepaBeHCTBa. OCHOBHBIE METO/IBI
peleHns IembIX U JpOOHO-PallOHAIbHBIX YPABHEHUH U HEPABEHCTB. MHOIOWIEHB! OT OAHOM
IepeMEeHHOM. JleJleHne MHOTrO4WIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema be3zy. MHorounens! ¢
nensiMu kodpdunnentamu. Teopema Bueta. [IpeoOpazoBaHust YUCIOBBIX BBIPaXKCHUH,



CoJIeprKallliX CTENEeHH U KOpHU. MppanronansHble ypaBHEHHs.. OCHOBHbBIE METO/IbI PEILIEHUS
UppalOHAIBHBIX ypaBHEHUH. OCHOBHBIE METO/IBI PELICHNS HPPALlMOHATIBHBIX HEPABEHCTB.
OcHoBHble TpuroHoMeTpuueckue hopmyssl. [IpeodpazoBanne TPUTOHOMETPUIECKUX
BbIp@)XEeHHUH. Pemenne TpuronoMerpuieckux ypaBHeHui. OT00p KOpHEH TPUrOHOMETPUUECKUX
YpaBHEHUH C TTOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU. PellieHre TpUuroHoMeTpuIecKux
HEpaBEHCTB. PenieHne cucteM JIMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JIMHEHHBIX YPaBHEHUM.
OnpenenuTenb MaTPUIIBI 2X2, ero TeOMETPUYECKUI CMBICT M CBOMCTBA, BHIUHCIICHHE €T0
3HAYEHUs], TPUMEHEHHUE ONpEeeNUTeNs A PEeLIeHUs CUCTEMBI IMHEHHBIX ypaBHeHUH. Perenne
MIPUKIIQHBIX 33124 C TIOMOIIBIO CUCTEMBI IMHEWHBIX ypaBHEHU. ccnenoBanue nocTpoeHHOM
MO/JIENH C TIOMOIIBIO0 MaTpUIl U onpeAenuTeneii. [loctpoeHne MmareMaTH4eCKUX Mozenei
pEeaJIbHOM CUTYyalluu C TOMOIIBbIO YPaBHEHNI U HepaBeHCTB. [IpuMeneHne ypaBHeHUH 1
HEPaBEHCTB K PEIICHUIO MaTeMaTHUECKHUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTell HayKH U
peanbHON KU3ZHHU.

Qyuxyuu u epagpuxu

OyHKIMs, ciocoObl 3aganus GyHKIUN. Bzanmuo oopatneie GyHKIun. KoMmo3unus GyHKIHH.
I'padux pynxmu. DnemenTapHble npeodpa3oBanus rpadukoB ¢pyHkuuii. OdaacTs onpeaeneHus
¥ MHOKecTBO 3HadeHui pynkuuu. Hynu Gynknun. [IpoMexxyTku 3HaKOOCTOSIHCTBA. YeTHbIE U
HedeTHble QyHKuuu. [lepnonnueckue pynkunu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI GyHKIuM. Hanbonbee u HaumeHblee 3HaueHUs GYHKLIUHN Ha
npoMmexyTke. JInHeiHas1, KBaipaTUaHas U APOOHO-TMHEHHAs QYHKINU. DJIeMEHTapHOEe
UCCIIeIOBaHUE U TOCTpoeHHe uX rpadukos. CreneHHas pyHKIHS ¢ HATYPAJIbHBIM U ETBIM
nokasareneM. Ee cBoiicTBa u rpaduk. CBolicTBa U rpaduk KOpHs N-0i CTeneHN Kak (QyHKIUU
00paTHOH CTENeHH ¢ HaTypaJIbHBIM MOKa3aTeaeM. TpuroHoMeTpuieckue (QyHKINHU, UX CBOWCTBA
u rpaduku. Mcnonp3oBaHue rpagukoB GYHKIUHA 15 pelieHHs ypaBHEHUI.
Tpuronomerpudeckas OKpyKHOCTb, ONPEAETICHNE TPUTOHOMETPUUECKUX (PYHKIUH YHCIOBOTO
aprymenTta. @yHKIMOHAIbHBIC 3aBUCUMOCTH B PEAIBHBIX IIpolleccax U sABIeHUAX. I paduku
peanbHbIX 3aBUCUMOCTEH.

Hauana mamemamuueckozo ananiusa

[NocnenoBaTensHOCTH, CIOCOOBI 3aJaHNUs MTOCIIEA0BATENbHOCTE. MOHOTOHHBIE U OTpaHUYEHHBIC
MOCIIEN0BATENBHOCTH. VIcTOpHs BOSHUKHOBEHH MaTEMATUIECKOIO aHAJIN3a KaK aHaJIN3a
0eckoHeuHO MajbiX. DopMyIIa CIIOKHBIX IPOLEHTOB. Mcnoap30BaHNe IPOrPECCHH AJIS PEILCHHS
peasbHBIX 3a/1a4 IPUKJIagHOro xapakrepa. HempepriBHble (GyHKIMH 1 MX cBOiicTBa. Touku
paspsiBa. AcuMnToThl rpadukoB GyHKIM. CBOHCTBA QYHKINN HEPEPHIBHBIX HAa OTPE3KE.
Meton MHTEpBAJIOB /sl pellieHrs] HepaBeHCTB. [IpuMeHeHre CBOWCTB HENMPEPBIBHBIX (DYHKIUH
IUIs1 perieHust 3agad. Onpeaenenne, reoMeTpuIeckuil 1 GU3NIECKUH CMBICI MTPOU3BOJHOM.
[epBas 1 BTOpas mpon3BogHbIe QYHKINU. Y paBHEHHE KacaTeNnbHOU K Tpaduky QpyHKIHH.
[IpousBoanble sneMeHTapHbIX QyHKIMNA. [Ipon3BonHas CyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMITO3UIMU QYHKIMHA. [I[puMenenre npou3BoAHOM A1l HAXOXKACHHS HAWITYYIIETO PEICHUS B
MIPUKJIAIHBIX 3a7a4dax, Ul ONpeesICHUs CKOPOCTH U YCKOPEHHUS Mpolecca, 3alaHHOT0 GHopMyIIoi
WU TpadUKOM.

Mmuoowcecmea u nocuxa

MHoxecTBO, oniepalliy HaJ MHOXXECTBAMU U UX cBOMCTBa. J(uarpammsl Ditnepa—Benna.
[IpuMeHeHue TeopeTUKO-MHOKECTBEHHOTO anmnapara Juisi OMMCaHUs PeabHBIX MPOLIECCOB U
SIBIIGHUH, TIPY PEIIEHUN 3a/1a4 U3 JPYTux Y4eOHBIX nmpeaMeToB. Onpenenenue, Teopema,
CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, CIIEZICTBHE, I0KA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHUSI.



11 KJIACC
Yucna u evivucnenus

HarypanbHbie U nenbie uncia. [IpuMeHeHrne MPU3HaKOB JISTUMOCTH LENbIX YUCell, HAanOOIbIIUA
obmuit genurens (nanee — HOJl) n maumensiee obmiee kpatHoe (nanee — HOK), octaTtkoB 1mo
MOJTyJIt0, aJiropuT™Ma EBKIIMIA U151 pelieHus 3aa4 B 1ebIX unciax. Jlorapudm uncna. CBolicTBa
norapudma. [lecaTuunble u HaTypanbHble Torapudmel. KommekcHblie uncna. Anredpanyeckas u
TPUTOHOMETPUYECKast (OPMBI 3aIMCH KOMIUIEKCHOTO YUClia. ApUPMETHUECKUE OTIEPALIU C
KOMIUIEKCHBIMH YucliaMu. M300paxeHne KOMIUIEKCHBIX YHCEN HA KOOPIUHATHOH IIOCKOCTH.
dopmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO unciia. [IpuMeHeHne KOMILIEKCHBIX
qycen IS peleHus GU3NIECKUX U TeOMETPHUECKIX 3a/1aY.

Ypaeuenus u nepasencmesa

Cucrema 1 COBOKYITHOCTh YpaBHEHHUI U HEpaBEHCTB. PaBHOCHUIIBHBIE CHCTEMBI U CICTEMBI-
cnenctus. PaBHocuinbHbIe HepaBeHCTBA. [lokazaTenbHble ypaBHeHUS. OCHOBHBIE METOABI
peleHns noKas3aTeNbHbIX ypaBHeHuil. [IpeoOpazoBanue BoIpakeHU, COAepKaIINX JOTapH(MBL.
Jlorapudmuueckue ypaBHeHrs1. OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUIECKUX ypaBHEHUIL.
OcHOBHBIE METOABI PEILICHNS II0KA3aTeNbHbIX U JIOrapuPMUIECKUX HepaBeHCTB. OCHOBHBIE
METOJIBI PEUICHHUS CUCTEM U COBOKYITHOCTEH paliMOHAIBHBIX, HPPAlMOHAIBHBIX, TOKA3aTEIbHBIX
U JIOTapU(PMHUICCKUX YpaBHCHUH. Y paBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.
[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/]1a4 U 3a7a4 U3
Pa3NUYHBIX 00JacTell HAYKH U peabHOM KU3HH, HHTEPIIPETalHs OITyYeHHBIX PE3yJIbTaTOB.

Dynxyuu u epaguxu

I'paduk xommosutnu hyuknmii. ['eoMmerpudeckue o0pa3sl ypaBHEHUH 1 HEPAaBSHCTB Ha
KOOpJIUHATHOH mockocTu. [TokazarenbHas u iorapudmudeckas QyHKIUN, UX CBOWCTBA U
rpaduku. ['paduyeckne MeTo bl pelieHrs ypaBHeHUI 1 HepaBeHCTB. [ paduyeckue MeTo bl
peuienus 3aaa4 ¢ napamerpamu. McnonszoBanue rpadukoB QyHKIMN 17151 HCCIIETOBaHUS
MIPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOZHUKAIOT [IPU PELICHUH 3a7ad U3 JPYTruX y4eOHBIX
NPEJIMETOB U PEaTbHOMN JKH3HU.

Hauana mamemamuueckoeo ananusa

ITocmemoBaTeILHOCTH, CITOCOOBI 3aaHus ITOCIEN0BATENLHOCTER. MeTo ] MaTEMAaTHYECKOM
UHIYKIUKA. MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIIEIOBATENILHOCTH. ApUpMeTHIECKas 1
reomeTpuyeckas nporpeccuu. beckoHeuHo yObIBarommas reomeTpuueckas mporpeccus. Cymma
0ECKOHEYHO YOBIBAIOLIEH reOMEeTPUIECKOM mporpeccuu. JINHEHHBINH 1 SKCIIOHEHIMATBHBIN POCT.
Uucno e. @opMyia CIIOKHBIX TPOIEHTOB. VCIoNb30BaHNe IPOTPECCHH TSI PEIIEHUS peabHbBIX
3a/1a4 MPHUKIATHOTO XapakTepa. [[pon3BoHbIe TOKa3aTeN HON U Torapu(pMudecKoi (HyHKITHIHA.
ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3HbIie dIeMEHTapHBIX
¢ysknuii. [IpaBuina HaxoxIeHus nepBooOpa3HbIX. MHTerpan. ['eoMeTpudecKuii cMbICI
uHTerpajia. BerunciaeHue onpeneacHHOro uurerpana mno gpopmyie Hetotona—JIeiiOHua.
[IpumMeHeHne HHTETpaNa Al HAXOXKICHUS TUIOLIaeH TUIOCKUX (QUTYp U 00hEMOB
reoMeTpuyeckux Tei. [IpuMepsl pemennii anddpepeHnnanbHeIX ypaBHeHnH. MaTtemaTndeckoe
MOJIEJIMPOBAHUE PEAbHBIX POLIECCOB C MOMOLIBIO TU(PepeHINATBHBIX YPaBHEHUI.



INPEAMETHBIE PE3VYJIBTATBI

K xonyy obyuenus 6 10 knacce obyuarowutics nonyyum ciedyroujue npeomemHule pe3yibmamol
10 OTAETBHBIM TeMaM pabouell mporpaMMbl Y4eOHOTo Kypca «Anre0dpa v Havaa
MaTEeMaTHYECKOTO aHAIIN3a»:

YHucna u ebluucienust.

CBOOOJIHO OIIEpHPOBATH MOHITUAMU: PALIMOHAIBHOE YUCII0, OECKOHEYHAs IIepHoAnYecKas Apo0b,
IMPOUCHTHI, UPppalMOHAJIbHOC YN CJI0, MHOXKXECTBA PAlIMOHAJIBHBIX U JlefICTBHTeJIBHBIX YHCCII,
MOAYJb ICUCTBUTEIBLHOTO YHCIIA;

MIPUMEHSATH APOOH U MPOLEHTHI 7S PEIIeHNs PUKIIAIHbIX 337]ad U3 Pa3INIHBIX OTpaciieit
3HaHUI U peanbHON KU3HU;

TIPUMEHSATH TPUOTMKECHHBIC BEIYUCIICHUS, TIPABIIIa OKPYTIICHIUS, PUKHUIKY U OIICHKY pe3yibTaTa
BBIUHCIICHUN;

CBOOOTHO OTIEPHPOBATH TTOHIATHEM: CTETICHD C IIEIBIM ITOKA3aTelIeM, UCTI0IB30BATh ITOIXOISIIYI0
dhopmy 3ammcH IeHCTBUTEIHHBIX YHCET IS PEIICHUS MPAKTUIECKUX 3a7a9 U IPEICTaBIICHUS
JIAaHHBIX;

cBOOO/IHO ONEpUPOBATH TTOHATHEM: apU(PMETHIECKII KOPEHb HATYPaIbHOW CTETICHH;
CcBOOO/IHO ONEpUPOBATh MOHATHEM: CTENIEHb C PAlIMOHATIHLHBIM TIOKa3aTeseM;

CBOOOJIHO OIIEPHPOBATH MOHATUSIMH: CUHYC, KOCHUHYC, TAHI'€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OMCPUPOBATH NOHATUAMU: aAPKCUHYC, APKKOCUHYC U aPKTAHI'CHC YU CJIOBOT'O apTyMEHTA.
YpaGHesz u Hepaeencmea.

cBOOO/IHO ONEepHPOBAThH MOHATHSIMH: TOXK/IECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC
ypaBHEHUS M ypaBHEHUA-CIIEACTBYS, paBHOCHIILHBIE HEPABEHCTBA,

MIPUMEHATH PAa3INYHBIE METO/IBI PEIIEHHUS PAIlIOHANBHBIX U IPOOHO-PallMOHAIBHBIX YPaBHEHH,
MPUMEHSTH METOJT MHTEPBAJIOB I PEIICHHSI HEPABCHCTB;

cBOOO/IHO ONepHPOBATh MOHATHUSIMH: MHOTOWIEH OT OAHOH IMEPEMEHHO, MHOTOUWIEH C IIeITBIMA
ko3¢ duIeHTaMu, KOPHI MHOTOYJICHA, IPUMEHSATH JIeIeHHe MHOTOWIEHa Ha MHOTOWIEH C
OCTaTKOM, TeopemMy besy u TeopeMmy Buera aid pemieHus 3aiay;

CBOOOJTHO OIIEPUPOBATH MOHITUSAMHE: CUCTEMA JIMHEHHBIX YPABHEHUH, MATPHIIA, OTPEICIIUTENh
MAaTPHITHI 2 X 2 U €r0 TEOMETPHUIECKUI CMBICT, HCIIOIH30BATh CBOMCTBA ONIPEACITUTENS 2 X 2 s
BBIYHCJICHUA €T'0 3HAUCHUA, IIPUMCHATD OIPEACIUTEIN IJId PCHICHUA CUCTEMBI JIMHEHMHBIX
YpaBHEHUI, MOJIEIUPOBATh PEaJIbHBIE CUTYAlUH C IOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
UCCIIEN0BATh IIOCTPOEHHBIE MOJIEIIU C IIOMOIIBI MAaTPULL U OIPEIEIUTENIEH, UHTEPIIPETUPOBATh
MIOJTyYCHHBIN PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA ACHCTBHI C KOPHSAMH JUIsl IPeOoOpa30BaHuUs BRIPaKECHUI,

BBIIIOJIHATH Hp606p330BaHI/I$I YHCJIIOBBIX BI)Ipa)I(eHPIfl, CoaCpKaluX CTCIICHU C pallMOHAJIbHBIM
IIOKa3aTcJICM,

cBOOOHO ONEpHPOBATH TOHATHSIME: HPPALMOHATIHHBIE YPAaBHEHNS, HAXOIUTh UX PEIICHUS C
MOMOIIBIO PAaBHOCHIIBHBIX MEPEXO0I0B MM OCYIIECTBIISAS MPOBEPKY KOPHEH;

cBOOO/THO ONIEpUPOBATH MOHATHAMHE: HPPAIlMOHAIHHBIE HEPABEHCTBA, HAXOINUTH UX PEIICHUS C
TTOMOIITEI0 PABHOCHIIBHBIX TIEPEXOJIOB;



MIPUMEHSTH OCHOBHBIE TPUTOHOMETPHUYECKHE POPMYIIBI AJIS TPeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAYKEHUI];

CBOOOJIHO ONIEPHPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, TPUMEHITH HEOOXOJMBbIe
(hopMyIBI 1UIs pelIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPaBHEHHIA;

OCYIIECTBJISATh OTOOP KOPHEH MPU PEHICHUH TPUTOHOMETPHYECKOTO YPaBHEHUS;

cBOOO/IHO ONEpUPOBATH TOHATHEM TPUTOHOMETPHIECKOE HEPABEHCTBO, IPUMEHSTH
HEoOX0MbIe (POPMYIIBI JUIsl pELICHHs] OCHOBHBIX THITOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

cBOOO/THO ONepHPOBATH MOHATHSIMH: CHCTEMA W COBOKYITHOCTh YPaBHEHNH M HEPABEHCTB,
PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-CIIEICTBHS, HAXOAUTD PEIICHHS CHCTEMBI 1 COBOKYITHOCTEH
paIMOHANBHBIX, HPPALMOHAJIFHBIX YPAaBHEHUH 1 HEPABEHCTB;

pemaTh paroHaIbHbIE, HPPAIlOHAIBHEIE U TPUTOHOMETPHYECKHE YPAaBHEHHUS U HEPAaBEHCTBA,
coJieprKalire MOIyJIH;

MIPUMEHATH TpaduIecKre METOIBI IS PEIIeHNs ypaBHEHHUH U HEPABEHCTB;

MOJICTUPOBATh PealTbHbIC CUTYAIMU Ha A3bIKE anreOpbl, COCTABIATH BRIPAKCHHUS, YPABHECHHUS,
HEPaBEHCTBA 110 YCIIOBHIO 3a][a4k, UCCIICI0BAThH MOCTPOSHHBIC MOJICIH C HCITOJIh30BAHUEM
amnmapara anreOpsl.

Qyuxyuu u epaguru:

CBOOOJHO OIIEPUPOBATH MOHATUAME: PYHKIHUS, CIOCOOBI 3aaHus QYHKIMH, B3aUMHO 00paTHBIE
(bYHKIMU, KOMIIO3UIHS (GYHKIMH, TpaduK (yHKINY, BBIIOIHATE 3JIEMEHTapHbIC
npeoOpa3oBanHust rpaduKoOB (HYHKITHIH;

CBOOOJIHO ONIEPHPOBATH MOHATUSIMH: 00JIaCTh ONPEIEICHHSI U MHOXKECTBO 3HAYCHUH (PyHKIHH,
HyJM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJIHO ONIEpUPOBATH MOHITUSAMU: YETHBIC  HEUETHbIE (DYHKLIWH, IEpUOJNUECKie QYHKLINH,
MIPOMEKYTKH MOHOTOHHOCTH ()YHKLIMH, MAaKCUMyMbl 1 MUHUMYMBI ()YHKLIUH, HAaHOOJIbIIEE U
HavMeHbllIee 3HaYeHHe (PYHKINN Ha IPOMEXKYTKE;

CBO60,Z[HO OINCpUPOBATHL NOHATUAMU: CTCIICHHAA (byHKL[I/ISI C HaTypaJIbHBIM U IICJIBIM
IIOKa3aTcCJIEM, Fpa(bHK CTECIICHHOM Cl)YHKI_II/II/I C HATypaJIbHBIM U IICJIbIM IMOKA3aTCJICM,

rpad¥K KOpHA N-0i CTENEHM Kak (yHKIUH 00paTHON CTENEHU C HAaTypalbHBIM IIOKa3aTeNeM;

OTIEPUPOBATh MOHATHSIMU: JINHEWHAs, KBaJpaTHYHAS U IPOOHO-INHEWHAs QYHKIMH, BHITIOIHATH
3JIEMEHTapHOE UCCIIeI0BaHUE U IOCTPOCHUE UX IPahHKOB;

UCIIOJIL30BATh X Tpa(uKy JIJIsl pellieHrs] YPaBHEHHIA;

cBOOO/IHO ONEpHPOBATH MOHATHAME: TPUTOHOMETPHUIECKAsI OKPYKHOCTh, OTIpeieNIeHIe
TPUTOHOMETPHUYECKHUX (PYHKIIMHA YHCIIOBOTO apryMEeHTa;

cBOOO/THO ONEepUPOBATh MOHATHAMHU: TPA(QUKH TPUTOHOMETPUIECKUX (PYHKIINH;

HCHONB30BaTh rpaduKy (GyHKUMH UL UCCIIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH MPU PEILICHUH
3aa4 U3 Ipyrux y4yeOHBIX IPEAMETOB U peajibHOM KU3HH, BBIpaXaTh GOpMyJIaMH 3aBUCUMOCTH
MEXIy BEJIMYNHAMU;

Hauana mamemamuuecrkozo ananusa:

CBO60,I[HO OINCpUpPOBATH NOHATUSIMMU: apI/I(bMCTI/I‘lCCKaﬂ " reOMCTpUUCCKas Mporpeccusd,
OCCKOHEUHO Y6BIBaIOH_Ia$I TCOMCTPUUCCKAs IIPOIrpeCCus, (bopMyna CJIOKHBIX MIPOLCHTOB, UMCThH
IpeaACTaBJICHNUE O KOHCTAHTE,



HCMOJIb30BaTh MPOTPECCUU JId PCIICHUSA PCAJIBHBIX 3a/Ja4 IMPUKIIAAHOT'0 XapaKTepa,

CBO6OI[HO OIIEPUPOBATH NOHATUAMMU: TTOCJIICA0BATCIIBHOCTD, CITOCOOBI 3alaHUsL
HOCJ’IGI{OBaTCHBHOCTCﬁ, MOHOTOHHBIC 1 OTPAaHUYCHHBIC TOCJICA0BATCIIBHOCTHU, IOHNUMATL OCHOBBI
3apOKACHUSA MAaTEMATUYCCKOTO aHaJIn3a KaK aHaJIM3a OECKOHEUHO MaJIbIX;

CBOOOJTHO ONICPUPOBATH MOHITUSME: HENPEPHIBHBIE QYHKIINH, TOYKH pa3pbiBa rpaduka
(yHKUIWH, aCUHMIITOTHI Tpaduka GyHKIUH;

cBOOO/IHO ONEepHPOBAThH MOHATHEM: (PYHKIIMS, HETIpEphIBHAS HA OTpE3Ke, IPUMEHSTh CBOMCTBA
HETPEePBIBHBIX (DYHKIMH sl peLICHUS 3a/1a4;

CBOOOJTHO OTICPHPOBATH MOHIATHSAMHU: TIEpBasi U BTOpasi MPOU3BOIHbIC (DYHKIINH, KacaTeJIbHas K
rpaduKy GYHKIUH,

BBIYHCIISTH TPOU3BOIAHBIE CYMMBI, IIPOU3BEACHNS, YaCTHOTO M KOMITO3UINH ABYX (DyHKIIHIA,
3HATh IPOM3BOIHBIE AIEMEHTAPHBIX (PYHKIHN;

HCTIONTE30BaTh TEOMETPHUYECKUI 1 (PU3UUECKUIT CMBICT TIPOU3BOTHON IS PEIICHIS 3131,
WCTIOJIH30BaTh MTPOU3BOAHYIO AJIS UCCIEAOBAHUS (PYHKIINA HA MOHOTOHHOCTH U DKCTPEMYMBEI;
HaxXOJWUTh HAaUOOJIbIIICe ¥ HAMMEHBIIICe 3HaUeHYsI (PYHKIIMU HETIPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BATh IPOU3BOAHYIO TSI HAXOXKICHHS HAMIYUIIETO PEIICHHUS B IPUKIIAJHBIX, B TOM
YHCIIe COUMaIbHO-SKOHOMHYECKHX, 3aa4ax, [Uisl ONpeJeNIeHNUs] CKOPOCTH U YCKOPEHHS mpolecca,
3aJaHHOTO (POPMYIOH WK TpaduKOM.

Mmuoowcecmea u nocuxa:
CBOOOTHO OTIEPHPOBATH TMOHITHSIMHI: MHOKECTBO, OIIepaIlii HaJl MHOYKECTBaMHU;

WCTIOJIH30BAaTh TEOPETHKO-MHOKECTBEHHBIN anmapart JJIsl OMUCAHNS PEaIbHBIX MPOLIECCOB U
SABIICHUH, IPH PEIICHUH 33]1a4 U3 JPYTUX YIEOHBIX MPEIMETOB;

CB06OI[H0 OIEpUPOBATH NOHATUAMU: ONIPEACIICHUE, TCOPEMA, YPABHEHHUE CICACTBUE, CBOICTBO
MaTEMaTUYICCKOTO O6’bCKTa, A0Ka3aTCJIbCTBO, PABHOCUIIBHBIC YPaBHECHUA 1 HEPABCHCTBA.

K xonuy o6yuenus ¢ 11 knacce obyuarowgutics nonyuum CIeayroNIue MPEIMETHBIC PE3yIbTAThI
10 OT/AETHHBIM TeMaM paboueii mporpaMMbl y9e0HOTO Kypca « Airedpa 1 Hadarna
MaTeMaTHYECKOTO aHAITN3a:

Yucna u ebruucienus.

CcBOOOJIHO ONIEpUPOBATH TOHATUSAMU: HATYPAIBHOE U IEJIOC YUCIIO, MHOKECTBA HATYPAIBHBIX U
LEJbIX YHCEN, UCTIONB30BaTh Npu3Haku genumocty nenbix yucen, HOJ u HOK nHaTypanbHbIX
YHCeN IS pelIeHus 3aad, MPUMEHSTh anropuT™ EBkimnaa;

CBO6OZ[HO OIICpUPOBATH NOHATHUEM OCTAaTKa 10 MOAYJIIO0, 3alIUChIBATh HATYPAJIbHBIC YHCJIa B
PA3INYHBIX MO3UIUOHHBIX CUCTEMAaX CUHUCIICHUS,

CBO60,Z[HO OICpUPOBATHL NOHATUSIMMU: J'IOFapI/I(i)M qunciia, ACCATUYHBIC U HATypaJIbHbIC norapmbel;

CBO6OILHO OINEPpUPOBATH NOHATUAMU: KOMIIJICKCHOC YHUCJIO U MHOKECTBO KOMIUJICKCHBIX YHUCCII,
MMpeACTaBIATL KOMIUICKCHBIC YKUCJIa B aﬂre6panquK0171 n TpI/Il"OHOMGTpI/I‘-ICCKOI\/'I (bopMe,
BBITIIOJIHATH apI/I(I)MCTI/I‘-IGCKI/IG ornepanum ¢ HUMHU 1 I/1306pa)KaTB Ha KOOpZ[I/IHaTHOﬁ IIJIOCKOCTH.

Ypaeﬂeﬂuﬂ u Hepaeencmea.

UCIIOJIL30BATh CBOMCTBA JIOTapu(MOB JJisl peoOpa3zoBaHus JTOTapru(pMUIECKUX BRIPKEHHI;



CBO60,Z[HO ONCPpUPOBATH NOHATUAMU: TMOKA3ATCIILHLIC U J'IOI‘apI/I(pMI/I‘lCCKI/IC YpaBHCHUS, HAXOAUTH
UX pCHICHHA C TOMOIIBIO PaBHOCHUJIBHBIX MICPEXOA0B UIIN OCYIICCTBIIAA IIPOBCPKY KOpHeﬁ;

CBO6OILHO OICPpUPOBATHL NOHATUAMU: T10OKA3aTCIBbHBIC U norapu(bMqucm/Ie HCPABCHCTBA,
HaXOOUTh UX PCHICHHA C TOMOIILI0 PABHOCUIIBHBIX IMEPEXOA0B,

CBOOOJIHO OIICPHUPOBATH MOHITUSMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUH U HEPABCHCTB,
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTH PELICHUS CUCTEMBI U COBOKYITHOCTEM
palMOHATIBHBIX, HPPALMOHANBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUN U
HEPABEHCTB;

peliaTh pailuOHAJIbHBIC, UPPALIMOHAIIBHBIC, ITOKA3aTCIILHLIC, J'IOFapI/I(I)MI/I‘IeCKI/IC n
TPUTOHOMCTPUUCCKUC YPABHCHUA U HCPABCHCTBA, COACPIKAIIUC MOAYJIHN U TapaMCTPBI;

NPUMEHATH rpaduiIecKue METObI U PEICHUs] YpaBHEHHI 1 HEPABEHCTB, a TAKXKe 3a/1a4 C
rapaMeTpaMy;

MOACIMPOBATL pC€aJIbHBIC CUTYAallUN Ha A3BIKE anre6p1>1, COCTaBJIATH BBIPpAXXCHUA, YPABHCHUA,
HEPABCHCTBA U UX CUCTEMEI 110 YCJIOBHIO 3a/la4M, UCCIICAO0BATH IMMOCTPOCHHBLIC MOJICJIN C
HCIOJIb30BAHUEM allriapara aJIFe6pBI, HUHTCPIPETUPOBATH HOJ'Iy‘-IeHHLIﬁ pe3yiabTaT.

Dynxyuu u epaguxu:

cBOOO/IHO ONEepHPOBAThH MOHATHSIMHE: TTOKa3aTelbHAs U JIoTapu(mudeckas (yHKIIHH, X CBOWCTBA
U rpaMKu, UCTIOIB30BaTh UX TPaQUKH JJIsl pelIeHHs ypaBHEHU;

CTPOUTH IpaKu KOMIOZUINN (QYHKIIHHA C TIOMOIIBIO SIIEMEHTAPHOTO MCCIIEIOBAHUS M CBOHCTB
KOMIIO3MIIMU ABYX (PYHKIIUH;

CTPOUTH TeOMeTpUIecKie 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPJAMHATHOM IIIOCKOCTH;
MPUMEHSATH QYHKIIAU Il MOJISIIMPOBAHUS M UCCIIEIOBAHUS PEeabHBIX MTPOIECCOB.
Hauana mamemamuuecxozo ananusza:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU: JIUHCHHBIN U SKCIIOHCHI[UAJIbHBINA POCT;

CBOOOIHO OIIEPHPOBATH MOHATHSAMHE: TIEPBOOOpasHast, ONpeAeaeHHbIH HHTETPajl, HaXOIUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (QYHKIMK ¥ BEIYUCISTH HHTETPaIl IO GopMyIie
Hrerorona—JleiiOauIa;

HaXOJUTh I1oOaan IIOCKHUX q)Hpr 1 00BEMBI TEJI C MIOMOLIBIO MHTETpAaJIa;

HUMETh NPEJICTABIICHUE O MATEMATHIECKOM MOJICIIMPOBAHUY HA TIPUMEPE COCTABIICHUS
mudpepeHInanbHBIX YpaBHCHU;

pemiaTh NPUKIAJHBIC 3a/la4i, B TOM YUCJIE COIITUAIIBHO-OKOHOMHUYECKOTO U (1)1/131/1‘{601(01"0
XapakrTepa, cpeacTBaMyu MaTEMaTHUICCKOT'O aHaJIn3a.



TemaTtuueckoe MJIaHUPOBAHUC

10 kmacc
Ne HazBanue TeMbl Konuu
TEMBI JacoB
1 [ToBTOpEeHHE U paclIMpeHre CBEACHUN 0 MHOXKECTBaX, MaTeMaTH4ecKkon noruke | 20
" QYHKIHIX
2 CrenenHast QyHKIMs 23
3 Tpuronomerprudeckre GyHKIIAH 30
4 TpuroHoMeTpuyecKre YpaBHEHHS 1 HEPABCHCTBA 25
5 IIpon3BoaHas U €€ IPUMEHCHHUE 33
6 IToBTOpEHME M cHCTEMAaTH3aIls YIYSOHOT0 MaTepuraa 5
Hroro 136
11 kmacc
Ne HazBanwue Temsr Komnu
TEMBI 4acoB
1 [TokazaTenbHas u JorapudpmMudeckas GyHKIIHHA 47
2 [TocnenoBaTeIbHOCTH U IPOrPECCUN 10
3 HHTerpan u ero npuMeHeHue 20
4 KomriiekcHbIe uncia 15
5 HarypanpHble U 1ieible Yncia 10
6 3aja4u ¢ mapameTpaMu 18
7 IToBTOpEHME M cHCTEMATH3alUs YISOHOr0 MaTepuana 16

Htoro

136




PABOYAJ ITPOTPAMMA YUEBHOI'O KYPCA
«TEOMETPUA»
TTOSICHUTEJIbHA S 3ATITMCKA

I'eomeTpus siBisieTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro 00IIero
00pa3oBaHus, TaK KaKk 00eclIeYnBacT BO3MOKHOCTh U3YUCHUS TUCIUIUINH €CTECTBEHHOHAYYHON
HaIpaBJIeHHOCTH U MPEIMETOB TYMaHUTAPHOTO IIHKIIA. Jlornyeckoe MbIuieHue, popmMupyemoe
MIPU N3YYEHUHU O0YYArOMUMUCS TTOHATHIHBIX OCHOB T€OMETPHH, MIPH J0KA3aTeIbCTBE TEOPEM H
MIOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPKIACHUN ITPU PELIEHUN N'€OMETPUUYECKUX 3a]a4, YMEHUE
BBIJIBUTATh U OIIPOBEPIaTh FUIIOTE3bl HEITOCPEACTBEHHO UCIOIb3YIOTCS IIPU PELICHUH 3a1a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (PU3NUECKUX 3a1a4.

Hens ocsoenusa npocpammei yuebrnozo kypca «I eomempusy Ha yenyOieHHOM YpOgHEe —
pa3BUTHE MHOUBHIYaIbHBIX CIIOCOOHOCTEH 00YYarOIMXCs IPH N3yUYSCHUH TEOMETPUH, KaK
COCTaBIISIIOLIEH MpeaMeTHON obnactu «MaremaTnka U HHPOpMaTHKa» yepe3 obecredeHne
BO3MOKHOCTH TPHOOPETEHHUS U HCITONIL30BaHUs Ooliee TITyOOKHX TeOMETPUIECKUX 3HAHUN U
JefcTBHiA, cCIenU(MUIHBIX TEOMETPUH, B HEOOXOIMMBIX IS yCIICITHOTO PO eCCHOHATEHOTO
00pa30BaHMs, CBI3aHHOTO C MCIIOB30BAHNEM MAaTEMaTHKH.

[IpuoputeTHBIMH 3ajauaMH Kypca FeOMETPHH Ha yIiIyOJIeHHOM YPOBHE,

PacCLIMPSIOIMMH U YCHIIMBAIOIIMMH Kypc 0230BOTO YPOBHSI, SIBJISIIOTCS: pacCIIUpEeHHE
MIPEJCTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOH KyJIbTYphl 1 YOPMHUPOBAHUE OCO3HAHMUS
B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHUPOM;

(hopMHpOBaHHE MPEACTaBICHHS O IPOCTPAHCTBEHHBIX (PUIYpax KaK O BAKHEHIINX
MaTeMaTHYECKHX MOJIENAX, MO3BOJISIONINX OMHUCHIBATE U U3y4aTh Pa3HbIC SBICHUS
OKpY>KaroIllero MUpa, 3HaHUE MMOHATUIHOIO amnmapara 1o paszaeiny «CtepeoMeTpus» y1eOHOro
Kypca reOMeTpuH;

(I)OpMI/IPOBaHI/IC YMCHHS BJIaJ€Tb OCHOBHBIMU IMOHATUAMHU O MIPOCTPAHCTBCHHBIX (bHpraX n ux
OCHOBHBIMH CBOﬁCTBaMH, 3HaHHE TCOPEM, (1)OpMyJ'I U YMCHUEC UX NPUMEHATH, YMCHUA JOKA3bIBaTh
TEOPEMBI 1 HAXOANUTh HECTAHIAPTHBIC CITOCOOBI pEUICHUA 3a0a4,

(hopMupoBaHUE YMEHHsI pacIiO3HABATh HA YEPTEKax, MOJICISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpallleHus, KOHCTPYHPOBATh T€OMETPHUIECKHE MOJIEIH;

(hopMHupOBaHNE TOHUMAHHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOr0 MOCTPOCHHUSI MaTeMaTHUECKIX
Teopuid, GopMuUpOBaHNE TIOHUMAHHS POJIM AKCHOMATHKH IIPH MPOBEICHUN PACCYKICHUH;

(hopMupoBaHUE YMEHHUSI BIAJAETh METOAAMH JOKA3aTeIbCTB U AJITOPUTMOB PEIICHHS, YMEHUS UX
MIPUMEHSTH, IPOBOAUTH 10KA3ATEIbHbIE PACCYKICHUS B XO/I€ PELLIECHUS CTEPEOMETPUUECKUX
3a/1a4 ¥ 33124 C MPaKTHIECKUM COJIepKaHieM, (P OpMUPOBAHHE TIPEICTABICHHUS O
HEOOXOJMMOCTH TOKa3aTeLCTB IIPH 00OCHOBAHUY MaTEMAaTHIECKUX YTBEPKICHUNA U POITH
AKCHOMATHKH B IPOBEACHNH JAE€IYKTHBHBIX PacCy KICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYAIBHBIX M TBOPYECKUX CITIOCOOHOCTEN
00yJaronxcs, MO3HABATEIbHON aKTHBHOCTH, MCCIIEIOBATENICKAX YMEHHH, KpUTHIHOCTH
MBITIUICHUSI, MHTEpEca K N3yUYEeHUIO0 TECOMETPHH;

(opmupoBaHue (YyHKINOHAIBHON TPAMOTHOCTH, PEJICBAHTHON F€OMETPUN: YMEHHS
pacmo3HaBaTh MPOSBICHNS TEOMETPUIECKHUX TTOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX )KMU3HEHHBIX CUTYAIVIX U MPU U3YUSHUH JAPYTUX Y4eOHBIX TPEIMETOB,

MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJIETMPOBAHUS PEATbHBIX CUTYaIIH,
HCCIICA0BaHUA ITOCTPOCHHBIX MOIICHCI:I, HHTCPHPETALINU IMOJTYYCHHBIX PE3YJILTATOB.



OcHogHbIMU COOepcamenbHbIMU TUHUSAMU YueOHo20 Kypca «I eomempusi» 6 10—11 knaccax
AGNSIOMCSL:

«IIpsiMBIE U TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpaHHuKN»,

«Tena BpatieHus»,

«BeKTOpBI U KOOPAUHATHI B IPOCTPAHCTBEY,
«/IBnkeHHs B IPOCTPAHCTBEY.

Cdhopmymuposannoe B PI'OC COO TpeboBaHHE «yMETh ONIEPUPOBATH MTOHITUSIMU,
pENIeBaHTHBIX TEOMETPHHU Ha yriTyOJIeHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIep KaTeNIbHBIM JTMHUSAM Y4eOHOTO Kypca, a JOPMHUPOBAHHE JIOTUYECKUX YMEHHUH
pacnpezenseTcsi He TOJIBKO 0 COAeP KaTeNbHBIM JTMHUSIM, HO U TI0 TOAaM 00ydeHusl.
Copneprkanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOSHHUS
depepanpHON paboUeit MporpaMMEbl, pactpeIeIeHHBIM 110 ToAaM 00yUeHHs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIEHBIM BOTIpOCcaM 00ydaroninecs
oOparanyick HeOJHOKPATHO, YTO MO3BOJISIET OPTaHU30BATh OBJIAZICHUE T€OMETPHUIECKUMU
MOHATHSAMH M HaBbIKaMU TTOCJIEJIOBATENBHO U MTOCTYyHAaTENbHO, C COOII0OACHUEM PUHIUIA
NPEeEeMCTBEHHOCTH, a HOBbIE 3HAHHS BKJIIOUATh B OOIIYIO CUCTEMY T'€OMETPUYECKUX
MpeACTaBIeHUI 00yJaromuXxcs, pacupsisl U yriryonss ee, 00pasyst IPOUHbIE MHOKECTBEHHBIE
CBSI3H.

Hepexoz[ K U3YUYCHUIO TCOMETPUU Ha yI‘J'IY6J'ICHHOM YPOBHE ITO3BOJIACT:

co3nath yciaoBus i auddepeHnranui o0yueHus, TOCTPOSHHUS MHANBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECTIEUNTh YIITyOJICHHOE N3yYEHUE TEOMETPHH KaK
COCTaBISIOIIEH YueOHOTOo mpeamera «MaremaTukay;

MOJITOTOBUTH O0YYAIOIIUXCS K MPOJI0JDKESHUIO M3YUYSHHsI MATEMATHKH C y4eTOM BbiOOpa Oyayiei
npodeccun, odecreurnBasi MPEeMCTBEHHOCTh MEXTy O0IIMM B MPOQEeCCHOHATEHBIM
o0Opa3oBaHueM.

OO111ee YMCII0 YacoB, PEKOMEHIOBAHHBIX JIUISl U3YUYCHHS YUeOHOTO Kypca
«I'eomerpus» Ha yriuyOiieHHOM ypoBHe, — 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Hememo), B 11 kiracce — 102 gaca (3 gaca B HEIEIO).
COJEPXXAHUWE OBYUYEHUA
10 KJIACC
Ipsimvie u naockocmu 8 npocmparcmee
OCHOBHBIC TTOHATHS CTEPEOMETPHH. TOoUKa, MPsMast, TIIOCKOCTh, TPOCTPAHCTRBO.

[TonsTHE 00 aKCHOMATHYECKOM TIOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBHS
13 HUX.

B3aumHoe pacmosnioxkeHne NpsSMBIX B TPOCTPAHCTBE: IIEPECEKAIOIINECs, IapajulelbHble H
CKpeIuBaomecs npsimMole. [Ipu3Haku CKpenBarOMIMXCs MPSMBIX.

HapaHJ'IGJ'ILHOCTB pAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MMAPAJUICIBHBIC IIPSAMBIC B IPOCTPAHCTBC,
MapalICJIbHOCTD TPEX IMPAMBIX, MAPAJIICIbHOCTD prIMOﬁ " IJIIOCKOCTH.

[apannensHoe M LEHTpaJbHOE NPOEKTUPOBaHME, H300pakeHHe ¢(uryp. OCHOBHBIE CBOMCTBa
napajieIbHOTO MPOeKTUPOBaHU. M300paxkenne Gpuryp B mapauiesbHONH NPOSKLIUH.



Vel ¢ COHAITPABJICHHBIMU CTOPOHAMU, YTOJ MEKAY NPAMBIMU B IIPOCTPAHCTBE.

ITapannenbHOCTh TUIOCKOCTEN: MapajuieNbHbIE TUIOCKOCTH, CBOMCTBA NMapajliebHbIX ILIOCKOCTEMH.
[Ipocreitine mpoCTpaHCTBEHHBIE (UIYpPHl HA IUIOCKOCTU: TETPadip, MNapauIeCIuIie],
TOCTPOEHUE CEYEHUU.

IlepneHAUKYJISPHOCTD NPSIMOM U INIOCKOCTH: IIEPIICHIUKYIISIPHBIE NIPSIMBIE B IIPOCTPAHCTBE,
IPsIMBIE NTapaJUIENbHBIEC U NEPIIEHIUKYIISPHBIE K IJIOCKOCTH, IIPU3HAK NIEPIEHAUKYIISIPHOCTH
NPSAAMOM U ILUIOCKOCTH, TEOPEMA O MPAMOU NEPIEHAUKYIIAPHOU MIIOCKOCTH.

OproroHajnpHOE IPOEKTUPOBAHUE.

IlepnenauKyIIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT NPSAMOM A0
TUTOCKOCTH, TIPOEKIHUs (PUTYPBI Ha MIIOCKOCTh. [IepreH UKy IApHOCTh IOCKOCTEH: IPU3HAK

MIEPIICHANKYIIPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpex MmeprneHanKyIsapax.

YTIIBI B TPOCTPAHCTBE: YTOJI MEXAY MPSMON U TNIOCKOCTHIO, IBYTPAHHBIN YTOJ, THHEWHBIA yTOI
IBYTPaHHOTO yTiia. TpeXrpaHHbIit 1 MHOTOTpaHHBIe YTiIbl. CBOWCTBA

TUTOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOWCTBA TNIOCKUX U IBYTPaHHBIX yTJIOB
TpeXrpaHHoro yria. TeopemMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAaHHOTO yTia.
Mnozoepannuxu

Buzabl MHOrOrpaHHUKOB, pa3BepTKa MHOTOrpaHHUKa. [Ipu3Ma: n-yrojpHas npusma, npsmasi u
HaKJIOHHAs MPU3MBbI, O0KOBas U MOJIHAS IOBEPXHOCTh MPU3MBI.

ITapannenenunen, TpsMOYTOJIbHBIN NapajuieNenuren u ero cBoiictea. Kpardaitiue nytu
Ha MIOBEPXHOCTH MHOTOTpaHHNKa. Teopema Ditnepa. [IpocrpancrBennas Teopema [ludaropa.
IMupamuna: n-yronbHasi nMpaMua, NPAaBUIbHAS U yCEUCHHAS TUPaMUIbIL.

CaoiicTBa pebep u OOKOBBIX rpaHei MpaBuiIbHOW upaMubl. [IpaBuibHbIE MHOTOTPaHHHUKH:
MpaBWIbHAS MPU3Ma U MPaBUIbHAS TUpaMUa, IpaBUIbHAs TPEYroibHas MHPaMUuaa U
MpaBUIBHBIN TeTpasdap, KyO. [IpencraBnenne o npaBUIbHBIX MHOTOTPaHHHUKAX: OKTa3p,
JO/ICKAdIP M UKOCAdP.

Brrunciaenue 351eMeHTOB MHOT'OI'paHHUKOB! pe6pa, AuaroHajiv, yrjbl.

[Tnomane 60K0BOM MOBEPXHOCTH 1 MOTHON MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA L OCHOBAHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTH MPAMO Npu3MBL. [1no1ans 60KOBOW MOBEPXHOCTH
MTOBEPXHOCTH NMPaBWIBHOM MUPaMUJBI, TEOPEMA O TIIOIIAIN YCEUEHHOW MUPAMUIBL.

CI/IMMCTpI/IH B IPOCTPAaHCTBE. DJEMEHTBI CUMMETPHHU MIPABUJIBHBIX MHOT'OTPAaHHUKOB. CI/IMMeTpI/IH
B IPpaBUJIbHOM MHOT'OT'PAaHHUKE: CUMMCTPUSA TapalICIICIUIieAa, CAMMETPUS MPABUJIBHBIX ITPU3M,
CUMMCTpUs HpaBHHBHOﬁ nmupaMubl.

11 KJIIACC
Bexmopbl u koopounamel 8 npocmpancmee

[TonsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, AJTMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUTMHEApHBIC, COHAMPABIIEHHBIC W MTPOTUBOITOJIOKHO HAIIpaBICHHBIC BEKTOPHL. PaBeHCTBO
BEKTOPOB. [[eHCTBUS ¢ BEKTOpaMU: CJIIOKEHHUE U BHIYUTAHNE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOXKCHHE BEKTOpa Ha unciio. CBOMCTBA ClI0KeHHs BEKTOpOB. CBOKCTBAa YMHOXKEHUS
BeKkTopa Ha uncio. [ToHsTHe KoMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUTAHAPHOCTH TPEX
BekTOpoB. [IpaBuno napamnenenunena. Teopema o pa3ioKeHUH BEKTOpa MO TPEM
HEKOMILTaHAPHBIM BeKTOpaM. [IpssMoyronbpHas cucteMa KOOpAHHAT B IIPOCTPAHCTBE.



Koopaunate! Bektopa. CBsi3b MEKIy KOOPAUHATAMU BEKTOPAa M KOOPAMHATAMU TOUEK. YTOI
Mexay BekTopamu. CkalsipHOe MPOU3BEIeHUE BEKTOPOB. BekTopsl B mpocTtpancTBe. Onepanuu
HaJl BeKTopaMu. BekTopHOe yMHOKEeHHE BEKTOPOB. CBOHCTBA BEKTOPHOTO YMHOKEHUSI.
[IpsmoyronbHas crcTeMa KoopauHaT B pocTpaHcTBe. Koopanaatel BekTopa. Paznoxenne
BekTopa 1o 6a3ucy. KoopanHaTHO-BEKTOPHBINA METOJ IIPH PEIIEHUH TEOMETPHUECKUX 33/1ad.

Tena spawenus

[HonsTHs: LMIMHAPHYECKas TOBEPXHOCTh, KOHUYECKas IIOBEPXHOCTH, chepruieckas IOBEPXHOCTb,
oOpasyromue nmopepxHocteid. Tena BpaleHus: TWIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map.
B3anmMHoe pacniosioxeHne cdepsl 1 INIOCKOCTH, KacaTeslbHasl INIOCKOCTh K cdepe. M3o0paxkenne
TeJI BpallleHus! Ha II0cKocTH. Pa3BepTka nunuHapa 1 koHyca. Cummerpus cdepsl U mapa.

Obvem

OcHoBHBIE cBOiCcTBa 00BeMOB Tel. Teopema 00 00beMe MPAMOYTOJIFHOTO MapajuleNenunea u
cienctBus u3 Hee. OOBbeM NpsSMON M HAKIIOHHOM MPU3MBIL, MJIMHAPA, THPaMUIBl U KOHYCA.
O0BeMm mapa u mapoBOro CErMeHTa.

KomOuHauuu ten BpaieHus: 1 MHOrorpanHuKoB. [Ipu3ma, BnrcanHast B HUJIMHLID, ONMCaHHAas
okouo uununapa. [lepeceuenne cdepsl u mapa ¢ miockoctrio. Kacanue mapa u cheps
IUIOCKOCTHI0. IIoHSITHE MHOTOrpaHHHKA, OITMCAHHOTO OKOJIO c(epbl, Chephl, BIUCAaHHON B
MHOT'OI'PaHHUK WJIU TE€JIO BPAILLCHHUS.

[Inomane NOBEpXHOCTH WIMHPA, KOHYCA, TUIOIIAh CEephl U e YacTeu.
[Monob6ue B npoctpancTee. OTHOIICHUE 00BEMOB, TUIOMIAACH TOBEPXHOCTEH MOTOOHBIX QUTY.

[IpeobpazoBanue nogoodus, roMoTeTHs. Pemenne 3a1a4 Ha MIIOCKOCTH € HCIIOb30BAHUEM
CTEPEOMETPUICCKUX METOJIOB.

[TocTpoenune ceueHnit MHOTOTPaHHUKOB U T€JI BPAIICHNA: CEUYEHUS IIITMHAPA (TapajuieIbHO U
NEPIEHUKYIISIPHO OCH), CEYEHUs KOHYca (IIapajljieIbHOE OCHOBAHUIO U IIPOXOJSAIIEE Uepes3
BEpILUHY), CEYEHMSI LIIapa, METO/IbI IOCTPOEHUS CEUEHUIl: METO/I CJIEJIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEH MIOCKOCTH.

ﬂ6u9f€€HHﬂ 6 npocmpancmee

JBwxenus npoctpanctBa. Otobpaxenus. JBrkeHus u paBeHCTBO Guryp. OoIue cBoiicTBa
JBYO>KEHUH. Bubl JBUKEHU: TapaJuieNbHbIN NIEPEHOC, LIEHTpalbHasg CUMMETPUS, 3epKalbHas
CUMMETpPHS, TIOBOPOT BOKPYT mpsiMoi. [IpeoOpazoBanus nogoous. [Ipsmast u cepa Diiepa.

IMPEJAMETHBIE PE3YJIbTATBI
K xonyy 10 knacca obyuaowuiicss Hayuumcsi:

CBO60,Z[H0 OneprupoBaTb OCHOBHBIMU MOHATUAMU CTCPEOMECTPHUHU IIPU PCHICHUH 3a1a1 U
IPOBEACHUN MaTEMATUYCCKUX paCCY)KHCHHﬁ;

OPUMCHATH aKCUOMBI CTCPCOMETPHHU U CIICACTBUA U3 HUX MTPU PCIICHUU I'COMETPHUICCKUX 3aaY;

KJ'IaCCI/Iq)I/IIII/IPOBaTL B3aUMHOC PACIIOJIOKCHUEC IPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEH B
MMPOCTPAHCTBE, MMPAMBIX U IIIOCKOCTEH B MPOCTPAHCTBC,

CBOOOJIHO ONIEPHPOBATH MOHSTUSMH, CBSI3aHHBIMU C YTJIIaMHU B IPOCTPAHCTBE:
MEXAY IPSIMBIMH B IIPOCTPAHCTBE, MEXY IPSIMOM U IUIOCKOCTHIO;

CBO6OI[H0 OINEPUPOBATH MOHATUAMHA, CBA3AaHHBIMU C MHOT'OI'PaHHHUKaMU,



CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHUKOB (MpU3Ma, THpaMua,
NpsSIMOYTOJIBHBIN Mapanyenenumnesn, Ky0);

KJIaCCH(PHUIIMPOBATH MHOTOIPaHHUKH, BRIOMPAsi OCHOBAHHUS IS KiacCu(pUKaimu;

CBOOOJIHO OIIEPUPOBATH IIOHATHSIMH, CBSI3aHHBIMH C CCUEHHEM MHOTOTPAHHUKOB IIOCKOCTBIO;
BBIMOJTHATH MapaIeIbHOE, IEHTPATBHOE U OPTOTOHANTBEHOE TIPOCKTUPOBAHUE QHUTYD

Ha MIOCKOCTh, BBIMOIHITE U300pakeHus: (PUryp Ha MIOCKOCTH;

CTPOUTH CEYCHUS] MHOTOIPAaHHUKOB Pa3INYHBIMUA METOJaMH, BHITIONHATH (BEIHOCHBIE) IIJIOCKHUE
YEepTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BHI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH TUIOMIAIN OBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma, MUpaMiUa), TEOMETPUUECKUX
TeJI C MpUMEHEHneM HopMyT;

CBO6OILHO OMNEpUPOBATH NOHATUAMU: CUMMETPUA B IPOCTPAHCTBE, HEHTP, OCh U MJIIOCKOCThH
CUMMETPHHU, HEHTP, OCh U MIOCKOCTh CUMMETPUUN q)HprLI;

pelaTh 3aJa4y Ha JOKa3aTCIbCTBO MAaTEMAaTUYCCKUX OTHOIIICHUHN B HaXO0XICHHUEC

TCOMECTPUUCCKUX BECJIMUMUH, IPUMEHAS N3BECTHBIC METO/bI IIPHU PEHICHNN MAaTEMAaTHYCCKUX 3a1a4
TMMOBBINICHHOT'O Y BBICOKOI'O YPOBHS CJIOKHOCTH,

MIPUMEHATH MPOCTEUIIIHE TPOrPaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPHUECKUX 3a/1a4;

M3BIIEKATh, MPEOOPA30BEIBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHYecKiX (UTYpax, MPEeICTABICHHYIO Ha YepTeKax U PUCYHKAX;

MIPUMEHSTH TMOTYYCHHbIC 3HAHUS Ha MMPAKTHKE: CPABHUBATh U aHAIM3UPOBATH PeajbHbIE
CUTYaIlH, IPUMEHATH N3ydeHHBIE TIOHSATHS B MPOLIECCE MIOMCKA PEIICHNS MAaTEMaTHIEeCKH
chopMyTupPOBaHHON TIPOOIEMBI, MOACTUPOBATH PEATbHBIE CUTYAIINHN Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh MTOCTPOCHHBIC MOJIEIH C UCIIOIB30BAHUEM T€OMETPUICCKUX IOHATUN U TEOPEM,
amnrmapara ajareOphbl, pemaTh NPaKTHUYESCKUE 3aauu, CBSI3aHHbBIC ¢ HAX0KICHUEM MeOMETPUICCKUX
BCJIMYUH;

UMETH NPEICTaBIECHU 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUH KaK COCTAaBHON 4acTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonyy 11 knacca obyuyaowuiicss Hayuumcsi:
CBOOOJIHO OTICPHUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C IWIHHIPHYCCKON, KOHMIECKOH
U chepudecKoil MOBEPXHOCTIMH, OOBSACHSITH CIIOCOOBI MOy YCHHUS;

OTIEPUPOBATh MOHATHIMH, CBI3aHHBIMH C T€JaMU BPALICHH: HWINHIPOM, KOHYCOM, chepoil u
1apom;

pacmo3HaBaTh Tejia BpalleHus (HIHHID, KOHYC, cdepa U map) U 00bICHITH CIIOCOOBI
MOJTyYCHUS TEJ BPALLICHHUS;

KI1accu(UIUPOBATH B3AUMHOE PacoiokeHHne chepbl U MIOCKOCTH;

BBIYHCJIATH BEJIMYHUHBI 3JIECMCHTOB MHOTOI'PAaHHHUKOB U TEJI BpalllCHU, 00BbEMBI U Iomaamn
HOBerHOCTeI‘/’I MHOT'OT'PaHHUKOB U TCJI BpalllCHUA, TCOMETPUIYCCKUX TEJI C IPUMCHCHUEM

opmyur;
CBO6OI[HO OHepI/IpOBaTI) HOHSITI/ISIMI/I, CBsI3aHHBIMHU C KOM6I/IHaHI/I$IMI/I TECJI BpaIlIeHI/IH

¥ MHOTOTPaHHUKOB: MHOTOTPaHHVK, BIIMCAHHBIN B chepy W OMMMCAHHBIA OKOJIO C(epHI,



C(bepa, BIIMCaHHAad B MHOTOTPaHHUK WUJIN TCJIO BPALICHUS,
BBIYHCIIATE COOTHOLICHUA MEXIY ITIOIIAaAIMU HOBerHOCTeﬁ 1 o0beMaMH HOI[OGHI)IX TECII,

n300pakaTh U3ydaeMbie (PUTYpHI, BRITOTHSITH (BRIHOCHBIC) TUIOCKHE YSPTEKH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (PHUTYpP: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEN BPAICHUS;

M3BIIEKATh, HHTEPIPETHPOBATH U TPe0OPa30BhIBATh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHUYecKiX (UTYpax, MPEeICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

cBOOO/IHO ONEpHPOBAThH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJHATH OTIEpAIK HaJl BEKTOPAMU;
3a/1aBaTh INIOCKOCTh YPaBHEHUEM B JCKAPTOBON CUCTEME KOOPAUHAT;

pemaTh rcOMECTPUICCKUC 3aJa4r Ha BEIYUCIICHUEC YITIOB MCKAY NPAMBIMUA U IJIOCKOCTAMU,
BBIYHUCJICHUEC paCCTOHHI/Iﬁ OT TOYKHU OO0 INIOCKOCTH, B ICJIOM, HA IPUMEHCHUC BEKTOPHO-
KOOPAWHATHOT'O METOZA IMPpU PCIICHUU,

CBOOOJIHO OIIEPUPOBATH TIOHATHUSIMH, CBSI3aHHBIMHU C JIBFOKEHHUEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA
JBIDKCHMI;

BBITTOJIHATH N300pakeHUsI MHOTOT'PaHHUKOM U TeJl BpallleHUs MpH MapauieIbHOM IepeHoce,
LEHTPAIBHON CUMMETPHH, 36pPKAIIBHON CUMMETPHUH, IIPU IIOBOPOTE BOKPYT IPSIMOH,
npeoOpazoBaHus Hog00us;

CTPOUTH CCUYCHUA MHOT'OI'PaHHUKOB U TCJI BpallICHUA: CEYCHUA TUIIUHIpA
(mapamiensHO U MePIEHANKYIISIPHO OCH), CEUeHUS KOoHyca (MTapaJuieTbHOe OCHOBAHHIO
U MPOXOJIAIIee Yepe3 BEPIINHY ), CCUCHHUS 1Iapa;

HCMOJIb30BaTh METOABI MOCTPOCHUA CCUCHHI: METOJ CJICO0B, MCTOJ BHYTPECHHCTO
IIPOCKTUPOBAHUS, MECTOJ IIEPCHOCA ceKymeI}'I IIJIOCKOCTH,

AOKa3bIBaTb I'COMETPHUUCCKUEC YTBCPIKACHUS,

NPUMEHSATH TeOMETPUUECKUE (DAKTBI TSl PEILICHUsI CTEPEOMETPUIECKUX 3a]1ad, IPEIoNaralonx
HECKOJIBKO [IaroB PEILeHHUs, €CIIH YCIOBUS IPUMEHEHNUS 3a1aHbl B SBHOUM U HEIBHOU (opMme;

pelaTh 3aJa4y Ha JOKa3aTCIbCTBO MaTEMAaTUYCCKUX OTHOIIICHUHN B HaXO0XJICHHUEC
TCOMETPUUCCKUX BEJIMYNH,

IIPUMCHSATH IPOrpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAITUOHHBIC CUCTCMBbI
OpU pCIICHUN CTCPCOMCTPUUICCKUX 3a/1a4;

MPUMEHSTH TOMyUYCHHBIE 3HAHUS HA TIPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATH U OIICHUBATH
peanabHbIe CUTYAIUH, IPUMEHSTh U3YUCHHBIC TTOHITH, TEOPEMBI, CBOMCTBA B MPOILECCE MOKCKA
pelieHns MaTeMaTu4ecku c(hopMyITMPOBaHHON TPOOIEMBI, MOJEITUPOBAThH PEABHBIC CUTYaIluU
Ha SI3bIKE TEOMETPHH, UCCIIeI0OBATh IIOCTPOSHHBIE MOJIENH C MCIIOIB30BaHUEM T€OMETPHUECKUX
TIOHATHI U TEOPEM, armapara anreOpsl, perrath IpakTHIecKHe 3a1a4r, CBI3aHHbIE C
HaX0XIEHUEM T€OMETPHYECKUX BEIHINH;

HUMCTD IIPCACTABJICHUS 00 OCHOBHBIX ATaIax pa3BUTHUA TCOMECTPUHN KaK COCTaBHOH

yacTu pyHIaMEHTa pa3BUTHS TEXHOIOTHH.



TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
Ne HasBanue tembl Komnu
TEMBI 4acoB
1 BBenenue B crepeoMeTpuIo 10
2 ITapamienbHOCTb B IPOCTPAHCTBE 21
3 IlepnenaAUKyIJISIPHOCTD B IPOCTPAHCTBE 43
4 MHororpaHHUKH 22
5 [ToBTOpeHue u cucteMaruzamys yueOHOro MaTepruana 6
Hroro 102
11 KJIACC
Ne Ha3zBanue tembl Komuu
TEMBI 4acoB
1 IToBTOpEHUE 2
2 KoopanHaThl 1 BEKTOPHI B TIPOCTPAHCTBE 25
3 Tena BpameHus 39
4 O0néMeI Tea. [Tnomans chepsl 21
5 [ToBTOpEHHE M CUCTEMATH3alMs yIeOHOro MaTepraia 15
Hroro 102

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTUKA»
[TOACHUTEJIBHA S 3AIIMCKA

VYueOHblii Kypc «BeposSTHOCTP W CTAaTHCTHKA» YITyOJNCHHOTO YPOBHS SIBISETCS
MPOIOJKCHUEM U Pa3BUTHEM OJHOMMEHHOTO YYeOHOTO Kypca yriyOJeHHOTO YPOBHS Ha YPOBHE
cpemHero ooOmero o0pazoBaHMs. YYEOHBIH Kypc TpeaHa3HA4YeH Uil (GOPMUPOBAHUS Y
00yJaroUMXCcsl CTaTUCTUYECKOW KyJIbTYpPHl M TIOHUMAaHHS DPOJNH TEOPHUH BEPOSITHOCTEH Kak
MaTeMaTHYeCKOTO HHCTPYMEHTA sl H3yUeHHS CITyYaiHbIX COOBITHH, BETMYHH U mporieccoB. [Ipu
H3yYeHHH Kypca oOoramaroTcs TMpeacTaBlIeHUs 00ydaromuxcsi O METoJaxX HCCIIeIOBaHuUs
W3MEHYMBOTO MHUPA, Pa3BUBACTCS IOHUMAHUE 3HAYUMOCTH U OOIIIHOCTH MaTEMaTHYECKUX METOJIOB
MMO3HAHMSI KaK HEOThEMJIEMOHN YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

Conepxanue y4eOHOro Kypca HAaIllpaBJIeHO Ha 3aKpelyieHWEe 3HaHWM, MOJNYyYEHHBIX MpU
H3yYeHHH Kypca Ha YpOBHE OCHOBHOTO OOLIET0 00pa3oBaHMWs, U HAa Pa3sBUTHE MPEICTABICHUN O
CIIy4allHBIX BEJIMYMHAX U B3aMMOCBS3AX MEXIy HUMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpY’Kaloliero Mupa. B pesynbrate y o0yyarommxcsi J0DKHO cOPMUPOBATHCS
IIpEeACTaBIeHUEe O Haubonee YHNOTPEOMTENbHBIX M OOIIMX MAaTeMAaTHYeCKUX MOJENsX,
HCHONB3YEMbIX ISl ONUCAHMS AHTPOIOMETPUYECKMX U JIeMOrpauuecKux  BEIMYMH,
MOTPEIIHOCTEH B Pa3IUUHBIE PO/Ia U3MEPEHUSX, JITUTEIBHOCTH 0€30TKa3HON PabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MAacCOBBIX SIBICHHH W IPOIECCOB B oOIIecTBe. Y4eOHBIH Kypc



SIBJIIETCS. 0a30if NI OCBOGHHUS BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB, HEOOXOIUMBIX
CHEIMATUCTaM HE TOJBKO WHXXCHEPHBIX CIEIHANBLHOCTEH, HO TaKKe CONUAIBHBIX U
MICUXOJIOTMYECKUX, TMOCKOJNBKY COBPEMCHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEILHOH Mepe
HCTONB3YIOT ammapar aHajiu3a OONbIINX JaHHBIX. [[eHTpaIbHyI0 YacTh Y4eOHOTO Kypca 3aHUMAaeT
00CYyXJIeHHE 3aKOHa OOJBIMMX dYHCeNl — (YHIAMEHTAJIHLHOTO 3aKOHA IPHUPOIBI, HMEIOIIETO
MaTeMaTHIECKyIO (hOpMaTH3aIIHIO.

B cootBercTBHM C yKa3aHHBIMH LENSAMHU B CTPYKType y4eOHOTo Kypca «BepostHocTh u
CTaTUCTUKA» Ha YIIyOJIEHHOM YpPOBHE BBbIJICJIEHBl OCHOBHBIE COZAEP)KATEIbHbIE JIMHUU:
«Cry4aiiHpie COOBITHS ¥ BEPOSITHOCTH» U «CiydaifHble BETUYUHBI U 3aKOH OOJIBIIIX YHCEI».

[ToMIMO OCHOBHBIX JIMHUH B y4eOHBIH KypC BKITFOUEHBI DJIEMEHTHI TEOPUH IpadoB U TEOPUU
MHO’KECTB, HEOOXOUMBIE /ISl TIOJTHOIIEHHOTO OCBOEHHS MaTepuaja JaHHOTO y4eOHOTO Kypca H
CMEXHBIX MAaTEMaTHIECKUX YIeOHBIX KYPCOB.

Copepxxanne nmHUN «ChoydaifHble COOBITHS W BEPOSTHOCTH) CIy’)KAT OCHOBOHW ISt
(hopMHUpOBaHUS TIPEACTABIICHU O PaCTIPEICTICHIH BEPOSTHOCTEH MEXKIY 3HAUCHUSIMHA CITyYaitHBIX
BEJINYMH. BaXXHYI0 4acTh B 3TOUM COJAEPKATENbHON TMHUM 3aHUMAET U3YUE€HHUE T€OMETPUUECKOTO
U OMHOMHUAJILHOTO PpACHpPEICICHUH U 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOTaMH —
MIOKA3aTEJIbHBIM U HOPMaJIbHBIM PaclpeaciICHUSIMU.

Tembl, CBA3aHHbIE C HEMPEPBHIBHBIMH CIyYaWHBIMH BEIWYMHAMHU M paclpeleleHUsIMH,
AKLIEHTUPYIOT BHMMaHHE OOYyYarolMXCsl Ha ONMHUCAaHUM M W3YHYEHUU CIyYyalHBIX SBIEHUI C
MOMOIIBI0 HeNpepbIBHBIX (QyHKOuMA. OCHOBHOE BHHMAaHHE YZACNSETCS TIOKa3aTeIbHOMY U
HOPMAaJBHOMY PAcIIpeEICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTCsi O3HAKOMHUTEIBHOE HW3yUEHHE CBS3H MEXIY
CIlyYailHBIMU BETMYMHAMH U OMHCAHUE ATOU CBSI3U C MOMOILBIO KOG GHUIHEHTa KOPPEISLUH U €ro
BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHl COAEPXKaHMs pa3BUBAIOT TeMmy «JlmarpaMmbl
pacceuBaHUs», U3YUEHHYIO Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, U BO MHOTOM OIIMPAIOTCS
Ha CBEICHUS U3 KypCOB aireOpbl U T€OMETPHUH.

Eme onuH 31eMeHT copepikaHus, KOTOPBIA MpeiaraeTcs Ha 03HAaKOMHUTEIHLHOM YPOBHE —
MIOCTIEIOBATENIFHOCTh CITyYailHBIX HE3aBUCUMBIX COOBITHH, HACTYIAIONINX B €IWHUILY BPEMEHH.
O3HakOMJIGHHE C paclpeieieHneM BEpOSTHOCTEH KOJIMYECTBAa TaKUX COOBITHH HOCHT
Pa3BHUBAOIINI XapaKTep U SBIAETCS aKTYaIbHBIM U OyAyIIHX aOUTYPHEHTOB, IOCTYTAIONINX Ha
y4eOHBIE CIICITHATBHOCTH, CBS3aHHBIC C OOIIECTBCHHBIMU HaAyKaMH, IICUXOJIOTUCH U YITPABICHUEM.

OOmiee 4YMCIIO YacoB, PEKOMEHIOBAaHHBIX ISl M3ydeHHs ydeOHOro Kypca «BeposTHOCTH U
CTaTUCTHUKA» Ha YIIIyOJICHHOM ypoBHE, — 68 "acoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11
knacce — 34 gaca (1 4ac B HeneIno0).

COHEPXAHUWE OBYYEHUA
10 KJIACC

I'pad, cBsa3ubIi rpad, mytu B rpade: nukisl 1 neny. CreneHs (BaleHTHOCTh)BepIIHHEL. ['padsl Ha
IIOCKOCTH. JlepeBbsi.

CryuaitHple 3KCIIEPUMEHTHI (OTIBITBI) U CITydaliHbIe COOBITUS. DJIEMEHTapHbIC COOBITHS (UCXO/BI).
BeposiTHOCTD city4aiftHOTO COOBITHA. BIM30CTh 4acTOTHI M BepOSTHOCTH cOObITHH. CiydaiiHbIe
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHUSMHU.

Onepaunu Hal COOBITHAMHU: TiepecedeHre, OOBbEAWHEHHE, IPOTUBOIIOJIOXKHbBIE COOBITHS.
Huarpammsel Oitnepa. @opmyna ciokKeHHs BEpOSATHOCTEN.

VYcnoBHas BEpPOATHOCTb. YMHOMKEHUE BEpOSTHOCTEH. JlepeBO CIy4yallHOrO 3KCIEPHMEHTA.
®opmyna nonHo# BeposTHOcTH. Dopmyna baiieca. HeaBucumblie coOBITHSL.



BunapHeiii cay4aliHBIN ONBIT (MCIBITAHUE), YCIIeX U Heynada. HesaBucumble ucnbitTanus. Cepus
HE3aBUCHUMBIX MCIBITAHUH 70 mepBoro ycmnexa. IlepectanoBku u ¢akropuan. Yucno coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6mnoma Hetorona. Cepust He3aBUCHMBIX UCTIBITAaHUH bepHyiuu.
CryuaitHplii BBIOOP M3 KOHEYHOH COBOKYITHOCTH.

CrnyudaiiHas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jlnarpamma pacnpeeseHus.

Onepanuu  Hajg clydyailHBIMH BelMYMHaMM. buHapHas ciydaiiHas BenuuuHa. Ilpumepst
pacrmpeneneHuid, B TOM YHCIE reoMeTpuueckoe n OmHomuaibHoe. COBMECTHOE pacmpeliesieHHe
JIBYX CIy4yalHBIX BeluuuH. HezaBucuMble cllydailHble BEIMUYMHBI. MaTeMaTHYecKOe OXHUIaHUe
CIIy4allHOW BeNWYMHEI (pactpenenenus). lIlpuMepsl mprMeHeHHsI MaTeMaTHIeCKOTO OXKHUIaHUS
(ctpaxoBanme, noTepes). MaTemaThdeckoe OXHAaHWE OWHAPHOW CIy4ailHON BETWYHHBL.
MareMaTuyeckoe OXHJIAHUE CYMMBbl CIy4YailHbIX BEIUMYMH. MareMaTnyeckoe OXHUIaHue
TEOMETPUIECKOTO 1 ONHOMHUAIBHOTO PACTIPEICTICHIIH.

Jucniepcust ¥ cTaHAApTHOE OTKIOHEHHE CIyYalHON BeNMWUWHBEI (pacmupenencuwus). Jucnepcns
OMHApHON CIIy4aifHOW BEJIMYHMHBI. MaTeMaTHYecKOe OXHIAHHWE TPOM3BEICHUS W JHUCIICPCHUS
CyMMBI HE3aBHCHMBIX CIy4YalHBIX BEMHYMH. Jlucmepcuss © CTaHAApTHOE OTKJIIOHEHHWE
OMHOMUAJILHOTO pacrpeaeicHus. Jlucrnepcuss U CTaHIAPTHOE OTKJIOHCHHE TI'€OMETPUYECKOrO
pacnpeneneHus.

11 KITACC
HepasernctBo Uebniména. Teopema Uebrimeéna. Teopema bepaymum. 3akoH O0NBIINX YHCET.

Bri6opounsrit MmeTox nccienoBannii. Beibopounsie xapaktepucTiuku. OleHUBaHUE BEPOSITHOCTH
COOBITHSI TIO BBIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C MOMOIIBI0 W3YYEHHBIX
pacnpesieNeHui.

HenpepeiBable cinyuaiiable BenuuuHbl. Ilpumepsl. @DyHKuusS IUIOTHOCTH  BEPOSTHOCTH
pactpeneneHus. PaBHOMepHOe paclpeleneHne W €ero CBOWCTBA. 3alaud, NIPUBOISIIUE K
MOKa3aTeNlbHOMY pacTpeefieHHIo. 3aiadr, NPUBOASIINE K HOPMAaJIbHOMY paclpeneieHHUIo.
OyHKIMS TIOTHOCTH BEPOSATHOCTH IIOKA3aTENBHOTO pachpeesicHus, (YHKIUS TUIOTHOCTH
BEPOSATHOCTH HOPMAIBHOTO pacmhpeneneHuss. OyHKIUS IMJIOTHOCTH W CBOMCTBa HOPMaJbHOTO
pacnpezeneHus.

[TocnenoBaTeIbHOCTh  OJUHOYHBIX ~ HE3aBUCHUMBIX  COOBITMH. 3ajayu, MPUBOASAIIME K
pacnpenenenuto [lyaccona.

KoBapuanus aByx cirydaifHbix BenrnuuH. KoahduimenT TMHeHHON KOppesIiH.
CoBMecCTHBIE HAaOIOIEHUS ABYX BETUIHH. BEIOOpOUHEIH KO3PGOHUITHESHT KOPPETAITHH.

Paznuuue Mexay IuHEHHOM CBSI3bI0 M MPUYMHHO-CIEACTBEHHOH CBs3bI0. JIMHEHHAs perpeccus,
METOJ HANMEHBIIINX KBaJIPaTOB.

MNPEAMETHBIE PE3VYJIbTAThHI
K xonuy 10 knacca oOyvaromuiicss Hay4IuTCs:

CBOOOJIHO ONEpUPOBATh MOHATHAMU: Tpad, Tuiockuid rpad, cBA3HBINA Tpad, MyTs B Tpade, 1elb,
[UKJI, IEPEBO, CTENICHb BEPLIMHBL, IEPEBO CIYYafHOTO IKCIIEPUMEHTA;

CBOOO/IHO OMNEPHUPOBATH MOHATHSAMH: CIyYalHBIA JKCIEPUMEHT (ONBIT), CIy4dailHOE COOBITHE,
3JIEMEHTapHOE CIlydyaifHOe COOBITHE (SJIEMEHTApHBIM HCXO0J]) CIy4alHOrO OIbITAa, HAXOIHUTh
BEPOSITHOCTH COOBITHII B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMU;

HAXOJUTh W (POPMYIIUPOBATH COOBITHS: TIepeceueHne, 00beJMHEHIE IaHHBIX COOBITHI, COOBITHE,
MIPOTHBOIIOJIOKHOE JAaHHOMY, MCIIOJIb30BaTh JUarpaMMbl Difiepa, KOOPAUHATHYIO MPSIMYIO IS



peleHns 3a1a4, MoJb30BaThCs (HOPMYIOH CIIOKEHHS BEPOATHOCTEW IS BEPOATHOCTEH NIBYX U
TpeX CIIy4aiiHbIX COOBITHH;

OIepHpOBaTh MOHATUSAMHU: YCIOBHas BEPOSATHOCTb, YMHO)XEHHE BEPOATHOCTEH, HE3aBHCHUMBIE
COOBITHA, AEPEBO CIy4alHOTO 3KCIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITUH C MOMOLIBIO
MIpaBUIa YMHOKEHHS, A€PEBa CIIy4aliHOTO OMBITa, HCIONb30BaTh (POpMyYITy MOTHON BEpOATHOCTH,
¢dopmyny baiieca mpu perieHnH 3anad, ONpenessiTh HE3aBUCUMOCTh COOBITUH 10 (opMyJse U 1o
OpTaHU3ally CIy4aiHOrO 3KCIIEPUMEHTA;

NOPUMCHATL HN3YUYCHHBIC KOM6I/IHaTOpHBI€ (I)OpMy.TIBI Ui ICPEUYUCIICHUA JJICMEHTOB MHOXCCTB,
DJICMCHTAPHBIX COOBITHI cnyqaﬁHoro OIlbITa, PEHICHUS 3a4a4 I10 TCOPpUHN BepOHTHOCTeﬁ;

CBOOO/IHO OTIEPUPOBATh OHATHUSAMU: OMHAPHBIN CITyJalHBIN ONBIT (UCTIBITAHKE), YCIIEX U HEey1aya,
HE3aBUCUMBIC WCIIBITAHUS, CEpPHUSl HCIBITAHWH, HAXOIWTHh BEPOSTHOCTH COOBITHI: B CEpUHU
WCTIBITAHUI JI0 TIEpBOTO yCIiexXa, B CEpUM HCIBITaHUN bepHyuwM, B OmbBITE, CBA3aHHOM CO
CITy4aitHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH IMOHATUSAMH: CIIydaiiHas BEJIMYMHA, PACHpPEAETICHUE BEPOSTHOCTEH,
JuarpaMMma pacopeseieHus, OMHapHas ciydaiiHas BEIWYMHA, F€OMETpUUIEecKoe, OMHOMHUAILHOE
pacipezeiesue;

OTIePUPOBATh MOHATHIMH: COBMECTHOE pacIpe/IelieHUe IBYX CIy4YailHbIX BEIMYMH, HCIIOIb30BaTh
TaOIUIYy COBMECTHOTO pactpeelIeH s IBYX CIyUYaiHbIX BEIHYNH JJIS BBIICIEHHUS pactpeIeIeHus
Ka)KIIOM BEIMUNHEI, ONIPEIeIeHIS HE3aBUCUMOCTH CITYIAHBIX BETHINH;

CBOOO/IHO ONEpPUPOBATh IMOHITHEM MAaTEMaTHYECKOTO OXKHIJAHHUS CIYYalHOW BEIHMYUHBI
(pactipenenenus), MPUMEHATH CBOMCTBA MAaTEMAaTHYECKOTO OXXKHIAHHS TIPU DEUICHHH 3a]1ad,
BBIUMCIIATh MaTEMAaTHIECKOE OXKUTaHne ONHOMHUAIHHOTO M TEOMETPHYECKOTO PACTIpEICICHHN;

CBOOO/THO OTIEPHPOBATH MOHATHIMHI: IUCTIEPCHS, CTAHIAPTHOE OTKIIOHEHUE CITy9aifHOW BETMIHHEI,
MIPUMEHATH CBOICTBA NUCHEPCUU CIyYallHOW BEMYHMHBI (pacTpeAeNieHrs]) IPH PEIIeHnH 3a/1ad,
BBIYHCIIATE JUCHEPCUI0O M CTAHAAPTHOC OTKIOHCHHUE TCOMETPHUYECCKOro M OMHOMHATBEHOTO
pacnpenieneHui.

K xonyy 11 knacca o0yJarontuiicss HQyduTCs:

BBIYMCIIATE BEIOOPOYHBIE XapaKTEPUCTUKU MO JAaHHON BBIOOPKE M OICHHBATH XapaKTEPUCTUKU
TeHEepPATbHON COBOKYITHOCTH JaHHBIX 0 BEIOOPOYHBIM XapaKTEPUCTHKAM;

OLCHUBATHL BCPOATHOCTU COOBITHI W MIPOBCPATH HpOCTeﬁMHG CTaTUCTUYCCKHEC THIIOTEC3bI,
TOJIB3YSCh U3YUYCHHBIMHU PACIIPECACTICHUSAMMU,

OpUBOAWUTL MNPUMEPLI 3aaa4, MNOPUBOAANIUMX K IIOKA3aTCIbHOMY pacOpCACICHUI0, 3alad,
MIPpUBOAAIINX K HOPMAJIBHOMY paClpCACIICHUIO,

OICPUPOBATH MMOHATUSAMU: q)yHKL[I/I}l MJIOTHOCTHU BCPOATHOCTHU IIOKA3aTCIILHOI'O0 PACHPCACIICHUS,
(I)YHK]_[I/ISI IIJIOTHOCTHU BCPOATHOCTU HOPMAJIBHOI'O PAaCHpCaACICHUs, (I)YHK]_II/ISI INIOTHOCTH H
CBOICTBa HOPMAJIBHOT'O pacCpCACIICHUS

oTpenensaTh KO3QPHULIUEHT JINHEHHONW KOPPEIALNH, BEIOOPOUHBINH KO3()(OUIIMEHT KOPPEISLHH.



TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
Ne HazBanue TeMbl Konuu
TEMBI JacoB
1 DneMeHTH Teopuu rpados 3
2 CrnyuaifHbIE OTIBITHI, CITy4aliHbIC COOBITHS U BEPOSITHOCTD COOBITHUI 3
3 Omnepariu HaJl MHOKECTBaMH U COOBITHUAMU. CIIOKEHNUE U YMHOXCHUE 5
BepOATHOCTEH. Y CIOBHas BEPOATHOCTh HE3aBUCUMBIX COOBITHI
4 OneMeHTh KOMOWHATOPUKH 5
5 Cepuu nmocnenoBaTeNbHbIX UcnbITaHui. Mcnbitanns bepaynnu. CiydaiiHbIi 5
BBIOOP M3 OSCKOHEUHOW COBOKYITHOCTH
6 CrrydaiiHple BEIMUUHBI M PACIPEICICHIS 13
Hroro 34
11 xnacc
Ne HaszBanue Tembl Konuu
TEMBI JacoB
1 3aK0H OOJIBIINX YHCEI 5
2 DJIeMEHThI MAaTEMaTHYSCKOM CTATUCTHKH 6
3 HenpepriBHBIE ci1ydaifHbIe BETUYHHEI (pacpe/eieHus ), TOKa3aTeIbHOe 4
Y HOpMaJILHOE pacIpeneeHus
4 Pacnipenenenue [lyaccona 3
5 CBs13p MEXKIY CIyYalHBIMH BEIMYMHAMH 6
6 O0001TIeHNE B CHCTeMAaTH3aIvs 3HAHUH 10

Hroro




denepanbas pabouas nporpamma | Matematiia. 10-11 knacest (yrayoaeHHbIH YpOBEHD)

lepeyeHs 3J1eMEHTOB CO/lepKaHus, MpoBepsieMbIx Ha EI'D mo MaTemaTuke

Kon ITpoBepsieMBbId IIEMEHT COACPKAHUS
1 Yucna 1 BEIYUCIEHHUS
1.1 HatypasbHble U 1enble yrcna. [Ipu3Haky AeIMMOCTH HETbIX HCe
1.2 ParuoHanbHble yrcia. OOBIKHOBEHHBIC U JCCATHYHBIE IPOOU, IIPOLEHTEL,
GecKOHEUHbIE TIEPHOIIYECKUE IPOOH
1.3 ApupmeTHuecKun KOpEHb HATYpaJIbHON CTEIEHHU. JleticTBus
¢ apu(PMETHUECKUMH KOPHSIMHU HATYpPAIbHOM CTETNEHH
1.4 Crenenb ¢ LeabIM nokasareiaeM. CTeNeHb C pallMOHATIBHBIM I1OKA3aTCIEM.
CBolicTBa CTEIIEHU
1.5 CuHyc, KOCHHYC ¥ TAHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apPKKOCHHYC,
ApKTAHT€HC YHCIIOBOTO apryMeHTa ‘
1.6 Jlorapudm uncna. JlecATUYHBIE U HATypaJIbHbIC forapu@Mmel J
1.7 JleiicTBUTENBHBIE YMCIa. ApUGMETHIECKUE ONepalni ¢ NEACTBUTENIBHBIMH
ypcnamiu. IIpubivKeHHbIE BBIYMCICHHS, NPAaBUIa OKPYTJICHHA, NPUKUIKA |
U OLIEHKA Pe3yJIbTaTa BBIUUCIIEHUH
1.8 ITpeoOpa3oBaHne BBIPAKCHUI
1.9 KomruiekcHbIe YHCIIa
a
2 YpaBHEHUS ¥ HEPABEHCTBA J
2.1 Llenble ¥ IpOOHO-PAIOHATBHBIE YPABHEHHA \
|
2.2 WppalroHaibHbIe YpaBHEHUSA
2.3 TpUroHOMETpUUECKHUE YPABHCHIA |
2.4 [TokazaTebHbIE U JIOrapuPMUUECKHe YPABHECHUS \
—
|
2.5 Llernble ¥ IPOOHO-pAIMOHATBHBIEC HEPABCHCTBA [
2.6 WppanunoHaibHbIe HEpaBEHCTBA
2.7 TMokazaTelbHBIE U Jorapu@MUUecKie HEpaBeHCTBA _\1
2.8 ‘ TpuroHOMeTpHYECKHIE HEPABEHCTBA J
2.9 ‘ CHCTEMBI U COBOKYITHOCTH YPaBHEHHUH U HEPABCHCTB /4\
2.10 \ VpaBHEHUs, HEPABEHCTBA U CUCTEMBI C rapameTpamu
2.11 \ MaTtpuIia CHCTEMBI INHEHHBIX ypaBHeHHUH. OnpeaenuTesb MaTpHIIbI

ﬁL



denepansras pabouas nporpamma | Matemartnka. 1011 xnaccel (yrayOneHHbIH YPOBEHD)

T 3 DOyHKIMA U TpapuKu

3.1 DyHKIMA, CIOCOOB! 3alaHus  (QYHKIHH. I'padux ¢ynxunn. B3anMHO
obpartHble GyHKuMK. YeTHble M HEUYeTHble (QYHKIHUM. [epuoanueckue
dbyHKIUH

3.2 O61acTh ONPENETIEHNs U MHOKECTBO 3HaueHuH QyHkimu. Hymu (hYHKLHH.
TTpoMeKyTKH 3HAKOTIOCTOAHCTBA. [IpOMEKYTKH MOHOTOHHOCTH byHKIUN.
MakcuMyMbl ¥ MHHAMYMBI  (QYHKIINH. HawGornbiiee M HauMeHbLIEE |

|

3HAYCHHUC Q)yHKHI/II/I Ha IIPOMEKYTKEC l

3.3 CrerneHHas (yHKIHUs ¢ HATYPaTbHBIM U IIEJIbIM MOKa3aTe/IEM. Ee cBoiicTBa
u rpaduk. CBoicTBa M rpadyK KOPH: Nn-oil CTENEeHU
r 3.4 Tpuronomerpudeckue GYHKUNH, UX CBOMCTBA U TpaUKU j‘
3.5 TokazaTenbHasd U orapudmuyeckas GyHKIMHU, UX CBOHCTBA U rpaduku \
3.6 Touku paspsiBa. ACHMITOTBI TpaduKoB dymkumit. CsoifcTBa (YHKIIH,
HEMpepBIBHBIX HAa OTPE3KE |
—
P 37 | TlocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUA MIOCIIE0BATEIBHOCTEN
3.8 Apudmerrueckas M TEOMETpHYECKas MPOrpeCCHH. dopMyna CI0XKHBIX
IIPOIIEHTOB
- Hauana MareMaTH4eCKOro aHaJIu3a

S

4.1 Ipoussomias pyEKum. [IPOH3BOIHBIC SIEMEHTAPHBIX GyHKIHIH

4.2 [Ipumenenue IIPOM3BOHON K HMCCIIEIOBAHUIO GyHKIMNA Ha MOHOTOHHOCTD
U sKcTpeMyMbl. Haxoxaenue HauOOJIBIIer0 W HAWMEHBIICTO 3HAYCHUA
(GYHKIMM Ha OTPE3KE

4.3 \ TlepBooOpasnas. MaTerpan \

5 ‘ MHOKecTBa U JIOTUKA 1

5.1 MHOXKEeCTBO, OIlepaluy HaJl MHOXKCCTBAMH. Jlnarpammbl Didiepa — Benna

5.2 Jloruka

BCpOﬂTHOCTB U CTAaTUCTHUKA

6.1 OmnucaTelibHas CTaTUCTHKA

6.2 BeposiTHOCTD

6.3 KoMbuHaTOpHKa ///4

7 I'eomeTpust

7.1 durypsl Ha IIOCKOCTH
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denepanbHad pabodad nporpamma | Marematnka. 1011 kracent (yryOneHHbI YPOBEHD)

7.2 [TpsiMBIe U TUIOCKOCTH B TIPOCTPAHCTBE
7.3 MHoOrorpaHHUKU

7.4 Tela v TOBEPXHOCTH BpAIICHHS

7.5 KoopauHatsl 1 BEKTOPBI

&9



Denepanbras paboyas nporpamMma | Matematika. 10—1 1 KIacert (yraybneHHsiit yposens)

NMEPEYEHEL (KOIU®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUIA
K PE3YJIbTATAM OCBOEHMS] OCHOBHOI/ OBPA3OBATEJBLHOI

IMPOI'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUS U 3JIEMEHTOB
COIEPXAHUSA IO MATEMATHUKE

-_—

Hna nposenenus exunoro TOCYNapCTBEHHOTO 3K3aMeHa 110 MaTeMaTHKe (manmee —
EI'D no MaTEeMaTHKe) HCIONb3yeTcs nepedens  (komudukarop) MIPOBEPSIEMBIX
TPEOOBAHUI K pe3ynbTaTaM OCBOEHMUS OCHOBHOM  00pa3oBaTeIbHOH IIPOr paMMBbl
CPEIHEro o01IEro 06pa3oBaHUs U FIEMEHTOR CoJlepKaHUs.

IIposepsiembie na ET'D no matematuke TPeOOBAHMS K Pe3yIbTaTaM 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbLHOI NPpOrpamMMBeI CpeiHero oouero o6pazoBanus

F Kon IIpoBepsiemsle TpeGoBanms K peaMeTHBIM pe3ynbTaTaM OCBOCHUS
IIPOBEPSEMOTO OCHOBHOH 00pa30BaTeNbHON IPOrpaMMEI CPEIHEro 0BIIero
TpeOOBaHHS o0pa3oBaHus
1 Branenue metomamu nokasatenscrs, anropurmamn pelleHus 3aj1a4;

yMeHHE (GOpMYyIUpOBaTh U OIIEPUPOBATEL MOHATUSIMH: OIpEETICHNE,
dKCHOMa, TeopeMa, CIEICTBHE, CBOMUCTBO, NMPU3HAK, 10KA3aTeIbCTRO,
PaBHOCHIIBHBIE  (OPMYIHPOBKH; IIPUMEHATh  UX; YMEHHE
¢GopmyupoBaTh 06paTHOE M IIPOTHBOIMOJIOKHOE YTBEPXKJCHHE,
NPUBOIUTBL IIPUMEPbI ¥ KOHTPIPUMEPBI, HCIOIb30BATH METOJ
MaTeMaTHYECKON 1503018% N1 1217 MIPOBOJIUTE JIOKazaTeIbHbIE
PacCyXXIeHHus TpU PEIICHHH 3a1ady, OLEHHBATh JIOTMYECKYHO
NIPaBUIIBHOCTh  PACCY)KIEHUH; YMEHHE ONEPUPOBATHL MOHATHUSIMHU:
MHOJKECTBO, MOJMHOXECTBO, ONEpPalMU HajJ MHOXXECTBAMH; YMEHHE
HCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar s OINMCaHHs |
peaIbHBIX MPOLECCOB U SABIEHUHN U MPU PEIICHUH 33724, B TOM YUCIIE
U3 JIPYruX y4eOHBIX IPEIMETOB; YMEHHE OINEPUPOBATH ITOHSITHUSMHU:
rpad, cBA3HBIM rpad, nepeBo, LMKJI, rpad Ha TUIOCKOCTH; YMEHHE
3aJlaBaTh M ONHKCBIBATh  TIpadbl  PA3JIUYHBIMH  CIIOCOOAMH;
UCII0JIb30BATh Tpadbl MpHU peIICHUH 3a1ad

2 VYMeHHe onepupoBaTh MOHITHAMHU: HATYpaIbHOE YUCIIO, 1IEI0€ YUCIIO,
CTENEeHb C IeJBIM TOKa3aTesJeM, KOpPeHb HATypalbHOW CTereHH,
CTENEHb C PALIMOHATBHBIM MOKA3aTeNeM, CTENEHD C JeHCTBUTEbHBIM
roKaszareyieMm, Jorapudm yucia, CHHYC, KOCHHYC W TaHIEHC
MIPOU3BOJLHOTO YHUCJIA, OCTAaTOK IO MOJYJIO, palMOHAJIBHOE YHCIIO,
HUppaLMOHAILHOE  YHCJIO, MHOXECTBA  HATypaJbHBIX,  LEJbIX,
DAIMOHAIIBHBIX, JCHCTBUTCIBHBIX YHCEN; YMEHHC HCIIONB30BATH |
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®enepanbHas padouas nporpamma | Matematuka. 10—11 xmacen (yraybnenusiii yposens)

NPU3HAKH NENTMMOCTH, HAUMEHbIIHIT OGNl TeTUTeNb 1 HAaNMeHbIIee |
ob1uee kpatHoe, anroput™ Esknuia IIPHA PELICHUH 3a7a4; 3HAKOMCTBO
¢ PasIHIHBIMH TIO3MIMOHHBIMH CHCTEMAMH  CUHCIICHHS; YMEHHE
BBILOJIHATL BBIMMCIEHHE 3HAYCHMH U NpeoOpa3oBaHus BBIpaXKEHUI
€O CTCHCHAMH W jorapupmMamu, npeodpazoBaHUs IpOOHO-
PallMOHATBHBIX ~ BBIDAXKEHHH; YMEHUE OIEPUPOBATH ITOHSTHIMMU:
MOCJIC0BATEILHOCTD, apU(pMETHYECKas TIPOrPECCUS], TECOMETpHYECKas
NMPOrpeccust, 6ECKOHEYHO YObIBAIONIAA TeOMETPHYECKas IIporpeccus;
YMEHHE 3a1aBaTh IIOCIEJOBATEILHOCTH, B TOM YHCIE C MOMOLIBIO
PEKYPPEHTHBIX  (DOPMYT;  YMEHHE ONEPUPOBATH  MOHATHIMH:
KOMIIIEKCHO® YHUCIIO, COMPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOMYIIb
1 apryMeHT KOMIUICKCHOIO 4Yucia, (opMma 3amucu KOMIIIEKCHBIX
uhces (reoMeTpHYecKas, TPUIOHOMETPUYECKas M aireOpanueckas);
YMETb TPOU3BOAUTH ApU(PMETUUYECCKHE IEHCTBUS C KOMILIEKCHBIMU
YUCIIaMU; TIPUBOJIUTH TIPUMEPHI UCTIONb30BAHMS KOMIIJIEKCHBIX YHCE;
OTCPUPOBATL IOHATUAMU: MATpHla 2 X 2 m 3 X 3, ompenenutenb
MaTpHIIbI, TEOMETPUYECKUH CMBICT ONpPEeIUTEIS

YMeHue orepupoBaTh MOHATUSAMHE: PAlMOHATLHBIE, UPPALHOHAIIBHBIE,
TIOKa3aTeJbHbIE, CTETICHHBIE, JIOrapu(PMUUYECKUE, TPUTOHOMETPUYECKHE
YPAaBHEHHST ¥ HEPABEHCTBA, HX CHCTEMBI; YMEHHE ONEPUpPOBAThH
TIOHSTUSMU: TOXICCTBO, TOXKIAECTBEHHOE ITPE0Opa3OBaHKE, YPABHEHNE,
HEPaBCHCTBO, CHUCTEMA YPaBHEHUU U HEPABEHCTB, PABHOCHIBHOCTE
YPaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPUEMOB; peEIlaTh
yYpaBHEHHUS, HEpPaBEHCTBA M CHCTEMBbI C IapaMeTpoM; MPUMEHSTh
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PEILICHUS] MaTeMaTHUeCKUX
3a7la4 M 33J1a4 U3 Pa3IMIHbIX 00JacTel HaAyKU U peasbHOU KU3HU

VMeHHe OmepupoBaTh TOHATHUAMU: (YHKIHUS, YETHOCTh (YHKIHUH,
EPUOIUYHOCTD (DYHKIIMH, OTPAHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GYHKIMH, OKCTpeMyM (QYHKUUH, HauOOJblIee M  HaMMEHbILEE
3HayeHHus (QYHKIUH Ha [POMEXYTKE, HENpepbiBHAd (QyHKIHA,
acuMnToThl rpaduka (yHKIMH, IepBas W BTOpas IPOU3BOIHAS
(QYHKIMU, TEOMETPUUECKUH U (U3MUECKUH CMBICT TPOM3BOIHOM,
nepBooOpasHasi, OMNpEJENEHHBIH MHTErpais; yMEHHEe HaXOJUTh
acUMNTOTHl Tpaduka (PYHKIHH; YMEHUE BBIYUCISTH MPOU3BOAHBIC
CYMMBI, IPOM3BEICHHUS, YaCTHOTO ¥ KOMIO3UIINH (QYHKIIIH, HAXOAUTh
ypaBHEHME KAacaTeIbHOH K rpaQuky (yHKIHH; YMEHHE HAXOIHUTh
TMIPOM3BOJHBIE 3JIEMEHTapHBIX (QYHKIMH; YMEHHE MCIOIB30BATh
IIPOU3BOIHYIO JUIS HCCIEN0BaHMA (QYHKLNH, HaXOLUTh HaHOOJIBILIHE
¥ HauMeHbIINe 3HaUeHUS QYHKIIHIA; CTPOUTH rpapUKd MHOTOYJICHOB
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Denepanbhas pabodas nporpamma | Matematnka. 10~11 kmaccen (yriy®meHHbIH ypoBens)

C MCTIOIIE30BAHNEM allllapaTa MaTeMaTHIECKOTO aHAIN3a; HpI/IMCH}IE
POMSBOMHYIO  JUIS  HaXOXKICHUA  HAWIYYIIEr0  pelleHHs
B TPHUKTAMHBIX, B TOM 4HCIE  COLUATBHO-3KOHOMHYECKHX
M (GU3MYECKUX 3a/1a4aX; HAXOMUTH IIomaam u o0beMbl  (uryp
C TIOMOLIBIO HHTErpana; MPUBOAUTH MPUMEPH MaTEMATHYECKOrO
MOJICJMPOBAHHS C TIOMOILBIO NU(HEPEHUIHATLHBIX YpaBHEHMI

YMeHHEe OIepupoBaTh IOHATHAMU: rpadpux  GyHKIMU, o6paTHAs
GYHKIHA, KOMIO3UIHUSA GYHKLHHN, TUHeHHAsS GyHKIMs, KBagpaTHIHAS
OYHKUMA,  panuoOHanbHAs — (BYHKUMA,  CTEHeHHAs byHKIMS,
TPUTOHOMETPUYECKHE (YHKIMHU, OOpaTHBIC TPUrOHOMETPHUECKHUE
GYHKUMM, TIOKa3aTeNbHAs M JOTapu(pMUYecKas GyHKIMH; yMeHHe
CTPOMTE TPAQHUKH H3Y4EHHBIX QYHKIHUH, BBIIOIHATh IPEOOpPA3OBAHHUS
IpapuKOB GpyHKUMI, HCIIOIB30BATH TPaQUKH IS H3ydeHMSs IIPOLIECCOB
Y 3aBUCUMOCTEH, TIPH PEILEHUH 3a1a4 U3 APYTHX Y4eOHBIX ITPEIMETOB
U 3a/a4 M3 peaIbHOW JKM3HH; BBIpaXaTh (HOPMYyJIaMH 3aBUCHMOCTH
MEXy BENUYMHAMH; HUCIIOJIb30BATh CBOWCTBA U TpadUKu (HYHKIMH
A7 PEIICHUs YpaBHEHWH, HEPABEHCTB U 3a4a4 C IapaMeTpPaMH;
M300paXaTh Ha KOOPJMHATHON IUIOCKOCTH MHOXECTBA pelleHHit
YPaBHEHUM, HEPABEHCTB U UX CHCTEM

YMeHHe pemath TEKCTOBBIE 3aJaud pasHbIX THUIIOB (B TOM YHUCIIE
Ha TIPOLICHTHI, JOIM M YacTH, HA JBUXKEHHUE, pabOTy, CTOMMOCTH
TOBApOB U YCIYT, HAIOTH, 3a/1a4d U3 OOJACTH YIpaBICHUS JTMUYHBIMU
U CEMEMHBIMU (DPMHAHCAMH); COCTABIISATH BBIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBA M HX CHUCTEMbl [0 YCIOBHUIO 3aJlauM, HCCIICIOBAThH
MOJTYUEHHOE PEellIeHHE U OI[EHUBATh MPaBIONOJ00HOCTh pe3yIbTaToOB;
YMEHHE MOJCIUPOBATh pPeaIbHbIE CUTYallUU Ha SI3bIKE MaTE€MAaTHKWU;
COCTaBIIATH BBIPAKCHHS, YpPaBHEHUS, HEPABEHCTBA M UX CUCTEMBI
0 YCJIOBHMIO  3aJadd, HCCIEJOBATh  IIOCTPOCHHBIE — MOJEIH
C  HCIIOJb30BAaHHEM  ammapara  aiure0pbl, HHTEPIPETUPOBATH
MIOJIYYEHHBIN Pe3yJIbTaT

VMeHHE OIEepUpoBaTh IMOHATHUAMH: CpeJHEe apHuPMETHYECKOE,
MeauaHa, HaubobIlllee M HauMeHbIIIee 3HaYEHUs, pa3Max, IUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOTO HA0Opa, YMEHHE H3BJICKaTh,
MHTEPIPETUPOBaTh WH(POPMAIMIO, IPEACTABICHHYIO B TabIHIAX,
Ha JuarpaMmax, rpadukax, OTPaKaroI[yl0 CBOWUCTBA pPealTbHbIX
IIPOLIECCOB M ABJICHHH; IMPEJCTABIATE HH(POPMALMIO C MOMOIUIBIO
TaGJIUL U JUarpaMM; HCCIIeI0BaTh CTaTUCTHYECKHE JIAHHBIE, B TOM
qucie ¢ NpUMEHEHHEeM TIpa@UyecKuX METOJOB M DICKTPOHHBIX
cpeicTB; TrpadHMuUecKd HCCIEIOBATH  COBMECTHBIE — HAOMIOJEHHUS
C TIOMOIIBIO JHArpaMM PacCeUBAaHUA U JMHEWHOH perpeccuu
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YMeHNe onepupoBaTh MOHATHSIMHE: CIIYYalHBIH OMNBIT U cnyqaﬁHQ
COOBITHE, BEPOSTHOCTH CIYYaiiHOro COOBITHS; YMEHUE BBIUMCIISTH
BEPOATHOCTE C MCIIONB30BAHHEM TPAQUUECKUX METOOB; IIPUMEHSTh
(hOPMYJIBI CITIOXKEHUSA U YMHOKEHUS BCPOATHOCTEH, POPMYITy 10THORH
BEPOATHOCTH,  dopmyny  Bepnymmm, KOMOMHATOpHbBIE  (haKTHI
1 (DOPMYJIBI; OLECHUBATL BEPOSTHOCTHU PEATBHBIX COOBITUH; yMEHHE
OHCPUPOBATL MOHATUAMM: Cly4YaiiHas BENIMYHHA, pacIIpeielieHue
BEPOSITHOCTEH, MaTeMaTU4ecKoe OXHJIaHue, IHACTIepCHsT
M CTaHIapTHOC OTKJIOHEHME CIYYaWHOH BENMYMHBL, (DYHKI[HH
paclpelieICHUss M TUIOTHOCTH PaBHOMEPHOIO, TOKA3aTeIbHOIO
1 HOPMAJIBHOTO pacHpelesIeHU; YMEHHUE WCIIOIb30BaTh CBOMCTRA
U3YYCHHBIX PACHPEACACHUN NIl peUICHMs 3afad; 3HAKOMCTBO
C TOHATHAMM: 33KOH OOIBIIMX YHCEI, METOIbI BHIGOPOUHBIX
MCCJICIOBAHUH; YMEHHME IIPUBOJUTH I[PUMEPBI INPOSBICHUS 3aKOHA
OONBINMX YMCEN B NMPUPOJHBIX U OOIIECTBEHHBIX SBIICHUSX; YMEHHE
ONEpUPOBaTh  MOHATHSAMM:  COYETAHUE, T[EPECTAHOBKA, YHUCIIO
COYCTAHWH, YHUCIO IEPEeCTaHOBOK; OMHOM HpIOTOHA; YMEHUE
NPUMEHSATh KOMOMHATOpHBIE (DAKTBI ¥ PACCYKIEHHWs JUIS pElIeHHUs
3aJ1ay; OUEHMBATH BEPOSATHOCTH pEANbHBIX COOBITHH, COCTABIATH
BEPOSTHOCTHYIO ~ MOJAENL M  HMHTEPOPETUPOBATH  MOIYYEHHBIN
pe3ymibTar

VMenue omnepupoBaTh IMOHSATHAMH: TOYKA, TMpsAMas, ILIOCKOCTS,
IPOCTPAHCTBO, OTPE3OK, JIy4, BEJIWYUHA YIJa, TUIOCKUH Yrol,
IABYTPAHHBIM YIOJ, TPEXIPaHHBIA Yrojl, CKPELIMBAIOLINUECS IMPSMBIE,
napajIebHOCTh U IEPIEHANKYIISIPHOCTH MPSMBIX U IITOCKOCTEH, YT Ol
MEXIY TIPSIMBIMH, YIoJl MEXAY MPSMON U MIIOCKOCTBIO, YTOJI MEXKIY
MUIOCKOCTSAMHM, PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
MEXJIy TPAMBIMHM, pAcCTOSTHUE MEXKIY IUIOCKOCTAMH; YMEHHC
UCIIOJB30BaTh MPH PEIICHUU 33734 U3y4CHHBIC (AKTBl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLIErO
MHpa,  CTPOMTh  MaTEMAaTHYECKHME  MOJEIH  C  TIOMOIIBIO
reOMETPUYECKUX TOHSATHA W BEIWYHUH, PEIIaTh CBA3AHHLIE C HUMH
MpaKTUYECKUE 3a0a4n
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VMeHHe OMepupoBaTh MOHATHAMHU: IOk QUTYphI, 00beM QUTYPHI,
MHOI'OIDaHHUK, MPaBUJIbHBIN MHOT'OTPaHHHUK, ce4yeHue
MHOIOrpaHHHKa, KyO, napajulesienure], Ipusma, nupamuia, durypa
¥ [OBEPXHOCTh BpAIIEHHs, LHIMHIP, KOHYC, wap, cdepa, MIomaib
chepbl, IUIOLANb IOBEPXHOCTU IHUPAMMIBI, TPHU3MBI, KOHYCA,
nUIMHApa, o00beM Kyba, NPAMOYrOJBHOrO  Iapalulejienurena,

&5
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MMpaMHUJIBI,  MPU3MBIL,  IMIMHApPA, KOHYCa, mapa,

pasBepTKa
[IOBEPXHOCTH, CEYEHHs KOHyca M IMIIMHJpA, napajulesibHbIE OCH
M OCHOBAHHIO, CEYEHHE IIAPA, IIOCKOCTb, KACAIONIASCS cepsl,
UHIMHAPA, KOHYCA; YMEHHME CTPOMTH CEYEHHE MHOI'OTpaHHHKA,
M300paxkaTh MHOTOTPaHHHKH, (DUrYpBI M IOBEPXHOCTH BpalLeHUs, HX
CCHCHMA, B TOM HHCJIC C NMOMOLIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHATH  CBOMICTBA TEOMETPHYECKUX (DHUTYP, CAMOCTOSTEILHO
(bopmymupoBaTh  ompenenenmus U3y4aeMbIX (UTYp, BBIIBUTATH
THIIOTE3Bl O CBOWCTBAX M HPU3HAKAX TE€OMETPUUYECKHUX ¢buryp,
00OCHOBBIBATH ~ WJM  ONPOBEPraTh  WX: YMEHUE  TPOBOJUTH
KraccuuKauuioo (GUryp MO pPasIMYHBIM TIPU3HAKAM, BBITTOIHSTE
HEOOXOAMMEIE JIOTIONHUTEIBHBIE TTOCTPOCHHS
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YMEHHE ONepupoBaTh MOHATHAMH: IBHKEHHE B IIPOCTPAHCTBE,
napajieNbHbIA IEPEHOC, CAMMETPHSI Ha IUIOCKOCTH U B TIPOCTPAHCTBE,
TMOBOPOT, Npeobpa3oBaHue IONOOHsS, MOXOOHBIE (UIYpHI, yMEHHE
pacrno3HaBaTh PaBHbIC U MTOJO0HBIE QUIYPhI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCITOJIb30BATh TEOMETPUUECKHE OTHOIIICHUS
IpU PELICHUU 3a/1a4; HaXOJUTh '€OMETPUUYECKUE BEIMYUHEI (IIMHA,
Yroll, TJIoMmaab, 00beM) MPHU pELIeHHH 3adad M3 APYIHX Y4eOHBIX
OPpeIMETOB W M3 peallbHOM  JKU3HU; YMEHHE  BBIYHUCIATH
rE€OMETPUYECKUE BEIUYUHBI (JJIMHA, YT O, IUIOIIa/lb, 00bEM, IIJIOMALb
IIOBEPXHOCTH), MCIIONB3ySd U3YHYEHHBIE (HOPMYJIBI U METOABI, B TOM
qyclie: IUIOMIaJb TIOBEPXHOCTH THPAaMUIBL, TPU3MBI, KOHYCA,
UUIMHApA, MIowans cdepbl; o6beM Kybda, MPSIMOYTOIbLHOTO
napaJsiesienuIena, TUpaMuabl, MPU3MBbI, IMJIMHIpA, KOHYyca, Iapa;
yMEHHUE HaXOAUTh OTHOIIEHUE 0OBEMOB OJOOHBIX UTYP |
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VMeHHe  OmNepupoBaTH IOHATHSAMU: TPSMOYrOjbHash  CHUCTEMA
KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUKH, KOOPUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEIECHUE BEKTOpAa HAa YHCJIO, PA3JIOKEHUE BEKTOPA
110 6a3KCy, CKAIIpHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BENECHUE, YT O
MEXIY BEKTOpPaMHU; YMEHUE HCIIOIb30BaTh BEKTOPHBIH
¥ KOOPAWHATHBIM METO AJIs pEIIEHUs TEOMETPUICCKUX 3a/1a4 U 3a/1a4

JIPYTUX YIeOHBIX IIPEIMETOB

13

VMeHHNe BHIOMpaTh TMOIXOISAIINM METOA JUls PpeUIeHUS 3a/layu;
MOHHMAHHE 3HAYMMOCTH MAaTEeMAaTHKU B M3YyYEHUH IPUPOJIHBIX H
OOIIECTBEHHBIX IMIPOIECCOB U SIBICHUH, YMCEHHC PpacIo3HaBaTh
MPOSIBIICHHE 3aKOHOB MaTEMATHKH B HCKYCCTBE, YMEHHC MPUBOIHTD
MpUMeEpPhl MAaTeMATHYCCKHX OTKPBITUH POCCHHCKOH ¥ MHpPOBOH

MaTeMaTHYECKOU HayKH
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