®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIM ypOBEHB)

[Tpunoxenue Ne 2.1.5

K OCHOBHOM OBPA30OBATEJILHOU ITPOTPAMME
CPEJIHEI'O OBILIET'O OBPA3OBAHU S

PABOYASA ITPOT'PAMMA
0 Y4eOHOMY nmpeaMeTry
«MaremaTuka»
(0a30BBIM YPOBEHD)

10 — 11 xymaccel



®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIM ypOBEHB)

COIAEPKXAHHUE

HOHCHHTeﬂLHaH 3aHHcKa.o.o.o.o.o.o.o.o.o.ooooooooooooooooo.o.o.o.o.o.oooooooo.o.o.o.o.o.o.o.o.o.o.o.o.oooooooooooooooo 4

IInanupyemblie pe3yJabTAThl 0CBOEHHS IPOrPAMMBI [0 MaTeMaTHKe HA YPOBHe
CPEIHET0 OOLIETO OOPABOBAHM M eeeereerssrsssescsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnns |

JIAUHOCTHBIE PEBYIIBTATBL. ....uevvteeeeeuirteeeeenireteeeesurereeeesausereesssnnssaeessssnssseeessnnseeeesanns 7
METaIPEAMETHBIE PE3YITBTATB ...c...eeurierurieeireenireeniteeeieestteessteessseesseesseesnsseesseeenaeees 8
TTPEIMETHBIE PEBYIIBTATDL .....eeeeevreeeereeeaereeeaereeeanreesassreeassseeesssseessssseesssssessnssessnnnes 10

®egepanbHas padoyas nporpamMma y4e0HOro Kypca «Ajaredpa u HavaJia
MaTeMaTqucKOFO aHaH“ga)) 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 11

TTOSCHUTEIBHAS BATTHCKA ....veeeeuvreeeeiereeeniereeensseeeennseeeanaseeessseessnsseessssseessssseesssseessnnsees 11
CONEPIKAHIE OOYICHIIS .....eeevvveenerrenereeareeeseeeseeessseesseesseessseeessseessseessseesssessssesssseeens 14
LO KITACC vttt ettt ettt ettt ettt e ettt e et e e et e e et e e s tb e e e s st eeesnsaeeenseeesnsseeeensseesannns 14
| 201 T PSPPI PPPRIP 15
[IPEAMETHBIC PEBYIIBTATBL. .....ceeeeruuirreeeernuirreeeeaninreeeeenanreeeessnnsreeesssnssreeessssnsseeessnnnnees 16
TEeMATHUECKOE TITTAHUPOBAHUIE .....eeeereurrreeeeenuireeeeeenireeeesasnurereessssneeeessssssneesssnnsseeeens 19
|0 701 T ORI PPPRI 19
| 201 1o SRR 24

TTOSICHUTEIBHAS BATTHICKA ... vvvveeeeeerreeeeeanrreeeeensnsreeeeessnnsseessassssseesssssssseesssssssesessnnsnnes 29
CONEPIKAHIE OOYUCHIMS ....veeneveeureeeureeeeeeeireensteesnseesteesseeessseessseessseessseesnseesnseesnsseens 31
LO KITACC ..ttt ettt ettt ettt ettt et e st e st e e bt e s beeenateen 31
) 01 Lo OSSR PRPR 32
TTPEIIMETHBIE PEBYIIBTATBL....ceeuvreeeereeeeereeeannreeeasreeesseeesasseeeansseessssseessnsseessssseesssseees 33
TEeMaTUUECKOE TTAHUPOBAHUE ......vveeeeereerrnrreeesureeeanreeeaereeesssseessseessnnseessnsseessssseennns 36
|0 201 T SRR 36
| 201 T SRR 48

®eaepasabHas padodyas nporpamMma y4eOHoro kypca «BepositrHocts n

CTATHCTHIRA) ceveereersecssersesssessssssessssssesssssssssssssssssssssssssssessssssssssssssssssssessssssssssssssssssssssssssssse )

TIOSICHUTEITBEHAST BATITICKA - evneeneeeeeeeeeeeeee e e eeeeeeeeeeenaseneeeaeenesesenasaassnasesenesensenasnasanns 55



denepanbHas padbodas mporpamma | Maremartuka. 10—11 kimaccsr (6a30BBIi YpOBEHB)

CONEPIKAHIE OOYUCHUS .....eeeuvveererreereeareeeteeeseeensseesseessseessseeenseeessseessseessseesssesssseenns 56
LO KITACC ...ttt ettt ettt et et st e ettt e ebt e st e s e e ebaeens 56
LT KITACC .ttt ettt et ettt et et e et e s eebne e 56
TIPEAMETHBIE PEBYIIBTATB ......vvvvrreeeeeeeeeaiuierirrteeeeeesesassnersereeeeesssssssnsnnnssreeeeeesssennnnnns 57
TEeMaTUUECKOE TITAHUPOBAHUE ......vveeeerreerrnrreeesareeeaureeeseseesssneesssseesssseessssseesssnseesnns 58
LO KITACC -ttt ettt ettt et e et e e et e e e e e e 58
LT KITACC ..ttt ettt ettt et et et e st e baeen 62



®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIM ypOBEHB)

OdenepanpHas pabovas mporpamMma To ydeOHOMY Tmipeamery «MaremaTtuka
(6a3oBBIN ypoBeHB) (MpeameTHass 0bmacTh «MaTemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTEBHYIO 3aIMCKY, COIepKaHNue OOYUCHHS, INIAHUPYEMbIC PE3YIhTaThl OCBOCHUS
IIPOTPAMMBI TT0 MaTEMATUKE, TEMAaTUYECKOE TUTAaHNPOBAHNE.

[TosicHuTenbHAS 3aMMCKa OTPayKaeT OOIIHE IEIN U 3aa4l N3YUEHUS MaTEMaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO O0Y4YarolUMUCH,
MECTO B CTPYKType YYeOHOro IUIaHa, a TaKXe MOIXOJIbI K OTOOpY COIEpIKaHWMS,K
OTIPEIETICHUIO TIIAHUPYEMBIX PE3YIIhTATOB.

Conepxanne OOydeHHsSI PACKPBIBACT  COJEPKATEIbHBIE JIMHUH, KOTOPHIC
MpeiaraloTcs JUisi 00s3aTeNIbHOTO HM3Y4YEHHUs B KaXKJIOM KJIAcCce Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl.

[TnanupyeMbie pe3ysbTaThl OCBOCHHS TMPOTPAMMBI MO MaTEMaTHUKE BKJIIOYAIOT
JUYHOCTHBIE, METaIlPeAMETHBIC PE3yJbTaThl 32 BECh MEPHOJ OOYyYCHHs] Ha YPOBHE
cpeaHero o01ero oo0pa3oBaHus, a TaKXke MPEAMETHbIC JOCTIXKEHUSI 00ydJaronierocs 3a
Kbl r0J1 00ydeHUs

MNOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1o MaTeMaTMKe Ha YpPOBHE cpeaHero oOiero o0Opa3oBaHus
pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TpPeOOBaHUH,
NPEABIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, M TPaJAMIMA POCCHICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl M0 MaTeMaTUKE OOECIEUYMBAET OBJIAJICHUE
KJIIOUEBHIMA ~ KOMIETCHIIMSIMU, COCTABJISIIOIIMMU  OCHOBY  JUII  CaMOpa3BUTHS
U HENpEepbhIBHOIO 00pa30BaHUs, IEJIOCTHOCTh OOLIEKYIbTYPHOTO, JIHUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH O0YUYaIOIIUXCS.

B nporpamme nmo maremaTuke y4TEHBI UJIeUM U MOJoKeHUss KoHuenuu pa3BUTHs
MareMaTu4deckoro oopasoBanus B Poccuiickoit denepariny. B cooTBeTCTBUM C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe OoOpa3oBaHME JOHKHO, B YaCTHOCTU, MPEJOCTABISTH
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTUKEHUSI YPOBHS MaTeMaTHUYECKUX 3HAHUH,
HE0OXOAMMOro JIJIsl AaJIbHEHIIeH yCIEeIHON KU3HA B o01iecTBe. FIMEHHO Ha perieHue
ATOM 3aJlayyl HalleJIeHa MPOTrpaMmMa o MaTeMaTruke 6a30BOr0 YPOBHSI.

B snoxy mudpoBoit TpaHchopmaruu Bcex cdep UYeIOBEUCCKOM eSITeIhHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKON MOJITOTOBKHU. YK€ B IIKOJIE MAaTEMATHKA CITYXKUT OTIOPHBIM MPEIMETOM
JUIST W3YYEHUS CMEXHBIX JUCHMIUIMH, a B JKU3HM TIOCJIE€ IIIKOJIBI peajbHOM
HEO0OXOIMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIICHHON
0a30Boii 00I11€00pPa30BaTEILHOM MOATOTOBKH, B TOM YHCJIE W MaTEMaTHYECKOH. DTO
0OyCJIOBIIGHO TE€M, YTO B HAIlM JHHU PACTET YHUCIO CIEUUATBHOCTEH, CBA3aHHBIXC
HETMOCPEICTBEHHBIM MPUMEHEHUEM MaTEeMaTUKU: U B cepe IKOHOMHKH, U B OM3HEcCe, U
B TEXHOJIOTUYECKUX O0JACTAX, U K€ B TyMaHUTAPHBIX cdepax. Takum oOpa3zom, KpyT
oOydJarormuxcsi, JIsg KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM TPEIMETOM,
CYIIIECTBEHHO PACIIUPSCTCA.
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[IpakTueckasl MOJE3HOCTh MAaTEMAaTUKH OOYCIIOBJIEHA TEM, YTO €€ TPEeIMEeTOM
ABJIAIOTCS (DyHIAMEHTaIbHbIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJINYECTBEHHBIE OTHOLIEHUS OT IPOCTEUIINX, YCBAUBAEMBIX B HEIMOCPEACTBEHHOM
OMBITE, 0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOMUMBIX JJII PAa3BUTUS HAYYHBIX U
TEXHOJOTUYECKUX UJeU. be3 KOHKPETHBIX MATEMAaTUYECKUX 3HAHUU 3aTPYAHEHO
MMOHMMAaHUE MPUHIMUIIOB YCTPOMCTBA M UCIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W HUHTEPIpETAIMs pa3HOOOpa3HOW  COIMAIbHOM, H3KOHOMHYECKOM,
noJuTUYecCKod  uHbopmaruy, ManodPQGeKTUBHA TOBCEIHEBHAs  MpaKTHYECKas
JeATeNbHOCTh. KaXk1oMy UenoBeKy B CBOEH KU3HU NPUXOJUTCS BBIMOJIHATH 10CTATOYHO
CJIO’KHBIE PACUEThI U COCTABJIATH HECJIOKHBIE aJITOPUTMBI, HAXOJAUTh HYKHBIE (DOPMYIIBI
U NPUMEHATHh WX, BIAJETh MPAKTUYECKUMU NPUEMAMU T€OMETPUUYECKUX U3MEPEHUI U
MOCTPOEHUH, YuTaTh WH(OpMAIMIO, MPEJCTABICHHYI0 B BHUAY TaOJHI], JUAarpaMMu
rpadMKOB, )KUTh B YCIOBUAX HEONPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKkTep
CIIy4ailHBIX COOBITHH.

OnHOBpPEMEHHO ¢ pacuiupeHueM chep MpUMEHEHUS MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe Bc€ 0OoJiee BaXHBIM CTAHOBUTCS MATEMAaTHYECKUH CTHIIb MBIIUICHUS,
MPOSIBIIAIONIMICA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce uzyudeHus
MaTeMaTUKU B apceHal MPUEMOB M METOJOB MBIILJICHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIOUYAIOTCS UHAYKIUS U ASAYKIHs, 0000IIeHHEe U KOHKPETH3aIUs, aHAIIN3 U
CUHTE3, Kiaccu(ukamus ¥ cucTeMarusaius, adcrparupoBanue u aHajaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKJIIOYEHUW, NpaBUjia HX KOHCTPYUPOBAHUSA PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  TOCTPOCHUM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynupoBaTh, 00OCHOBBIBATh U JOKAa3bIBaTh CYXIEHUS, TEM CaMbIM PpPa3BUBAIOT
JIOTUYECKOE MBINIUICHHE. MaTemMaThKe MPUHAJJICKUT Beayilas pojib B (OpPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHThI MBIILICHUS W BOCIUTAHUM YMEHUW JeHCTBOBATh MO
3aJlaHHBIM AJITCOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U KOHCTPYUPOBATH HOBHIE. B
MPOIIeCCe PEIIeHUs 3a7]a4 — OCHOBHOW Y4eOHOM JESATENIbHOCTA HA ypOKaxX MaTeMaTHKU
— pa3BUBAIOTCS TBOpPYECKAs U MPUKJIIAIHASI CTOPOHBI MBIIIUICHHUS.

OOyuenue maTeMaTUKe JAET BO3MOXKHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOYHYIO,
pallMOHAJIBHYIO U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJyiee MOIXOJSIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpapUUECKUe CPEACTBa I BBIPAXKECHHUS CYXXIECHUU U
HarJISAHOTO UX MPEJICTABICHUS.

HeoO0xonumMbpiM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHUU
SBJIIETCS 00111€€ 3HAKOMCTBO C METOJIJaMU TTO3HAHUS ACHCTBUTEIHLHOCTH, TPEICTABICHNE
0 MpeaMeTe W METOJE MaTEeMaTHKH, €ro OTJIUYUS OT METOJOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MNPUMEHEHUS] MATEeMAaTHUKU MJi1 PELICHUS
HAyYHBIX U MPUKIAIHBIX 337a4. Takum o0pazoM, MaTeMaTudeckoe 00pa30BaHUe BHOCUT
CBOH BKJIaJ B (hOPMHUPOBAHKE OOIICH KyJIbTYpPHI YEJIOBEKA.

N3yyeHne MareMaTwku CIOCOOCTBYET ASCTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KpPAacoTbl M U3SIIECTBA MATEMaTUYECKUX PACCYXKICHUW, BOCIPUSITHIO
reoMeTpuyecKkux GopM, YCBOECHHUIO UJIEN CUMMETPHUHU.
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[IpuoputetHpiMu nenssMu o0ydeHus: matematuke B 10—11 kiaccax Ha 6a3oBoM
YPOBHE SABJISIFOTCSI:

dbopMUpOBaHHE IIEHTPAIbHBIX MaTEMaTHUYECKHX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuueckas ¢Gurypa, nepeMeHHas, BEpOSITHOCTh, (PYHKIHS), 00ECIeUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUUECKOTO0 00pa30BaHMS 00YUaOIIUXCS;

NoJIBeIcHHEe OOYYaroMIMXCs Ha JOCTYIHOM [IJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKUA U OKPY’KAIOIIEr0 MUPA, MOHUMAaHUE MAaTEMAaTUKH KaK 4acTh
oO011el KyIbTYphl UEJIOBEYECTBA;

pa3BUTUE MHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydaroummxcs,
NO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KDUTUYHOCTH MBILIIEHUS,
UHTEpeca K U3YyYeHUI0 MaTEMAaTHUKHU;

dbopmupoBanue (YHKIUMOHATBHOM MaTeMaTH4YEeCKOW TPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTE€MaTUYECKHE AacCleKThl B PEATbHBIX JKU3HEHHBIX CHUTYalMsIX
U TNpU HU3YYEHUH JPYrMX Y4eOHBIX TIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MATEeMAaTHMKM M CO3]aBaTh
MaTE€MaTUYeCKUe MOJENIM, NMPUMEHSATh OCBOCHHBIM MaTeMaTH4eCKUM armapart JJis
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPHPETUPOBaTH M  OIEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH cojepkaHust matematuku B 10—11 knaccax sBISrOTCS:
«Hucna u BbIYMCICHUSDY, «Anredpa» («Anredpandeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «Hauana MatemaTudeckoro ananuzay, «I'eomerpus» («['eomerpruueckue
Gurypsl U ux cBoiicTBa», «/3MepeHrne reoMeTpuYeckux BEIUYUH»), «BepoaTHocTs u
CTaTUCTUKa». [laHHBIE JIMHUM pa3BUBAIOTCS MapajuIeIbHO, KaXJas B COOTBETCTBUHC
cOOCTBEHHOM JIOTUKOW, OHAKO HE HE3aBUCUMO OJHA OT JIPYroil, a B TECHOM KOHTAaKTE€ U
B3aumonencTBul. Kpome 3Toro, wux O0OBEIMHSET JOrMYecKas COCTaBIIAIOMIA,
TPaJAULIMOHHO MPUCYIIAsl MATEMAaTUKE U POHU3BIBAIOIIAS] BCE MATEMATUUYECKUE KYPChI U
coaepxkarenbubie uHUU. ChopmynupoBanHoe B DI'OC COO TpeboBaHUE «BiIaJCHUE
METOJaMH JI0KA3aTeNbCTB, AJTOPUTMAMU PEIICHUsS 3a7ad, yMeHue (opMyIupOBaATH
ONpeaeeHusl, aKCHOMbl W TEOPEMBbI, NPHUMEHSITh HX, MPOBOJUTH JI0KA3aTEIbHBIC
pacCyXJIeHHs B XOJ€ pEIICHHs 3aJauy» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(bopMHpOBaHHE JIOTHUECKMX YMEHHMU paclpenenseTcss Mo BCeM TrojaM oOOydeHHMs Ha
YPOBHE CpeAHEro o0Iiero 0opazoBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka siBIs€TCs 00A3aTENbHBIM TPEAMETOM
Ha JJaHHOM ypoBHe oOpasoBaHus. [IporpamMmoil mo maremaTruke MNpeaycMaTpUBaeTCs
u3ydyeHue yuyeOHoro mpeamera «MaTtemaTka» B paMKaX TpEX y4eOHBIX KypCOB:
«Anrebpa M Hauyajga MaTreMaThdyeckoro ananuza», «['eomerpusi», «BeposTHOCTh U
CTaTUCTHKa». POPMUPOBAHUE JOTMYECKUX YMEHUH OCYLIECTBISETCS HA NMPOTSHKECHUHU
BCEX JIeT OOy4YeHHUs Ha YpOBHE CPEJHEro OO0IIero oOpa3oBaHUs, a 3JEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEP’KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO61iee Ynciio YacoB, PEKOMEHIOBAHHBIX /IS U3yYeHUs] MaTeMaTuku — 340 yacos:
B 10 xiacce — 170 yacoB (5 wacoB B Henenio), B 11 kmacce — 170 gacoB (5 dacos
B HEJIETIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMOBI
11O MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

I/ISY‘{CHI/IC MAaTCMAaTUKHU HAa YPOBHC OCHOBHOI'O O6H_ICFO O6paBOBaHI/I}I HaIIpaBJICHO Ha
JOCTHKCHUC O6yan-OHII/IMI/IC}I JIUMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCIAMCTHBIX
06p&30BaTeJII)HBIX PE3YJIILTATOB OCBOCHUA yqe6H0r0 npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHns: MaTeMaTUKH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHUS
y oOyuatoierocst Oyayt chopMUpOBaHbI CIEIYIOUIUE TUYHOCTHBIE PE3YJIbTAThI:

1) rpa’kIaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIIMK OOYYaIOIIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MaTeMaTHYECKHX
OCHOBaX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKITAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMALHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH H HA3HAUCHUEM;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUMCKON TPaKJAHCKOW HJIEHTUYHOCTH,  YBaKCHUS
K MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOW MaTEMaTHWKH, LEHHOCTHOE OTHOIICHHEK
JTOCTHXKEHUSIM POCCUUCKUX MaTeMaTUKOB U POCCUUCKOW MaTeMaTHYeCKOW IIKOJIbI,
UCITIOJIb30BAHUE 3TUX IOCTUKEHUH B IPYTUX HAYKaX, TEXHOJIOTHUAX, cPepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEACHMS, CBSI3aHHOTO C MPAKTHUECKUM
NPUMEHEHUEM JIOCTI)KEHUH HAyKH U JAESITENbHOCTbIO YUYEHOIO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHHUE YCTOWYMBOrO Oy TyIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEUICHUH, PAaCCYKIEHUH, BOCHPUUMYHMBOCTHK
MAaTeMaTUYECKUM aCIleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoro BocnuTaHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMaTUUECKHUE 3HAHUS B HHTEpecax
3I0pOBOro W 0Oe30macHOro o0Opas3a >KW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHATHH U OT/bBIXA,
peryisipHas Qusnyeckass akTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE TPU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSA:
TOTOBHOCTh K TPY/y, OCO3HAHWE IICHHOCTH TPYAOJIO0HS, HHTEPEC K Pa3IuIHBIM
chepam npodeCcCHOHAIBHON NEeATeTbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€
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NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccun
U PEa30BBIBATh COOCTBEHHBIC XWU3HEHHBIC TUIAHBI, TOTOBHOCTh W CIOCOOHOCTHK
MaTEeMaTHYeCKOMY OOpa30BaHHUIO U CAaMOOOPA30BAaHUIO HA MPOTSHKEHWU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH MPAKTHYECKUX 3a7a9 MATEeMAaTHUYCCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTINTAHHUS:

c(hOpPMHPOBAHHOCTh KOJOTUYCCKON KYJIbTYPhI, IOHUMAHHUE BIUSHUS COIMAIbHO-
SKOHOMHYECKHX MPOIIECCOB Ha COCTOSHUE MPUPOTHON 1 COMMATBHON CPEeJIbl, OCO3HAHKE
IJI00QIBHOTO XapakTepa OHKOJIOTHYCCKUX TIPOOJIeM, OpHUCHTAIlMs Ha IPUMCHCHHC
MaTeMaTUYeCKUX 3HAHWUH IS PEIICHHWS 3ajJad B O0JacTH OKPYKAIOIICH CpeIbl,
IUTAHWPOBAHKE TIOCTYIKOB W OIEHKH MX BO3MOXHBIX IMOCICACTBHH I OKPYKArOIIEH
CpEeIIbI;

8) HeHHOCTH HAYYHOT'0 TO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTeMaTUYECKOW HAYKH KaK
chepbl 4eT0OBEUECKOM JIeITeIbHOCTH, ITAIlOB €€ Pa3BUTHS M 3HAYUMOCTHU JJIsI Pa3BUTHUS
IIMBWJIM3AlIMK, OBJIQJICHUE S3BIKOM MAaTeMAaTMKU W MaTeMaTHYECKOW KYJIbTYpOM Kak
CpEeACTBOM IIO3HAHHUSA MHUpa, TOTOBHOCTH OCYIIIECTBIATh POEKTHYIOU
HCCIIEIOBATENbCKYIO JEATEIbBHOCTh MHANBUIYAIbHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATHI

B pe3ynbpTaTe 0CBOCHHS TPOTPaMMEI IT0 MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHust y oOyuaromerocsi OyayT copMHUpPOBaHBI METANPEIMETHBIC PE3YNIbTATHI,
XapaKTePU3YIOIIUECS OBJIAJICHUEM YHUBEPCAIbHBIMH T03HABATCIILHBIMU JICHCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBHSIMH M yYHHBEPCAJIbHBIMHU
PETYJISATUBHBIMU JICHCTBHSIMH.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YYeOHbIe eiCTBUSA
Ba3oBble Jornyeckue aeicTBUSA:

BBUSIBISITh M XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
00BEKTOB, TMOHSATHN, OTHOIICHUN MEXKIYy TOHITHSAMHU, (HOPMYIUPOBATH OMpPEACIICHUS
MOHSATUH, YCTAHABIHMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCU(MUKAIMKN, OCHOBAHUS JJIS
000011IeHUs U CPABHEHMSI, KPUTEPUU [TPOBOIUMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U TPEOOPA30BLIBATH CY)KICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISIBIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M W MOPOTUBOPEUYUSA
B (akrax, JaHHBIX, HAOTIONEHUAX W YTBEPXKICHUSAX, TMpeIaratb KPUTCPUUIISA
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUYUI;

JIEJATh BBIBOJIBI C KCTIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUEHUN 10 aHAJIOTUH;
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MPOBOJIUTHh CAMOCTOSITEIILHO JIOKA3aTEILCTBA MATEMATUUYCCKUX YTBEPIKICHUM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh CMOCO0 pelieHus] yueOHOM 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIANINN ¢ YIETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBareabCKHe JeCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK HMCCJIEAOBATEILCKUI WHCTPYMEHT TIO3HAHUA,
(bopMyIHUPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUYHE, MPoOIeMy, YCTaHABIUBATh
HCKOMOE U JTaHHOE, OPMUPOBATH THITIOTE3Y, ApTyMEHTHUPOBATH CBOIO ITO3UIINI0, MHCHHC;

POBOJIUTH CAMOCTOSITEIbHO CIUTAHHUPOBAHHBIN OKCIIEPUMEHT, HCCIEIOBAaHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHUSA, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Iy 00BEKTaMH, SIBICHUSIMH, TPOIECCAMU;

CaMOCTOSATEIILHO (OPMYJIMPOBAaTh OOOOIICHUS ¥ BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O0O0OIIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BHTHE IIporecca, a TakKe BBIIBUTATH
MIPEANOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:

BBISABIIATH 1e(DUIUTH HH(OpMAIIUK, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC
U ISl pELLeHUs 3a]a4uu;

BbIOMpaTh HMH(OPMAIMIO M3 HCTOYHMKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBaTh U WHTEPIPETHUPOBATH MHPOPMAIMIO Pa3IUYHBIX BHUIOB U (Hopm
IpeCTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, MPEICTaBIATh €€ B PpazIUYHBIX (QopMax,
WLTIOCTPUPOBATH rpauuecKi;

OLIEHUBAaTh HAAEKHOCTh MH(GOPMAIMU 10 CAMOCTOSTENFHO C(HOPMYINPOBAHHBIM
KpUTEpUsM, CHOPMYJIMNPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE yUeOHbIE JeiiCTBUSA:

BOCHIPUHUMATh U (GOPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJISIMU OOILIEHHUS], SICHO, TOYHO, TPAMOTHO BBbIPaXKaTh CBOIO TOUKY 3PE€HHUSI B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOACHEHUS MO XOAY PELIECHUs 3aJaud, KOMMEHTHPOBAThH
MOJIyYeHHBIN PE3YIIbTAT;

B XOJie OOCYXJI€HHs 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAE€MOMl TEMBI,
npoOsieMbl, pemaeMoi 3a/adu, BBHICKA3bIBAaTh HJEU, HAlleJIEHHbIE HAa MOUCK PEIIeHHUS,
COTOCTAaBIIATh CBOU CYXJEHUS C CYXKICHUAMH JPYTrUX YYaCTHUKOB JHAJIOra,
OoOHapy>KUBaTh pa3IMuMe U CXOACTBO MO3UIIHNI, B KOPPEKTHON dhopme PopMyIUpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

NPENCTaBIATh pPE3yJbTaThl pEIIEHUs 3aJaud, SKCIEPUMEHTa, HCCIeIOBaHUs,
MPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajay
NPE3EHTAalUN U OCOOEHHOCTEN ayIUTOPHH.
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PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, JITOPUTM PEIICHUS 33]]a4H, BRIOUPATH CIIOCO0 PEIICHHUS C YIETOM
UMEIOIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOUW HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

BJIa/IETh HABBIKAMHU IO3HABATENBHOM PEQIIEKCHMH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUA UM MBICIUTENbHBIX MPOIECCOB, HUX PE3YJNbTATOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa W PE3YJIbTaTa PELIEHUS MATeMaTHYECKOU
3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPU PELICHUW 3aJayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa ILIEJIM U YCIOBUSM, OOBICHATH MPUUYUHBI
JOCTUXKEHUS WM HEJOCTUXKEHUS Pe3yJIbTaTOB EATEIbHOCTH, HAXOAUTh OLIUOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHAHOW U UHIAUBUAYAJIbHON pabOThI
Opy  pEelIeHUH Yy4eOHbIX 3a]ay, NPUHUMATh 1IeJIb COBMECTHOM JEsITENbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBapuBaThCsl, OOCYKJaTh TIPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIFOIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYkaAeHUs, OOMEH MHEHHH,
«MO3TOBBIE€ IITYPMbDY U UHBIE), BBIMOJIHATH CBOIO YaCTh Pad0OThI U KOOPAMHUPOBATH CBOU
NEHCTBUS ¢ JPYTMMHU YJeHaMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaja B 001U
MPOJYKT IO KPUTEPHUSM, CHOPMYJTUPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yabTaThl OCBOSHUS MPOTpaMMbl MO MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEero 001mero o0pa3oBaHus MPEACTaBICHBI M0 T0aM 00y4YeHUs
B paMKaX OT/ICIbHBIX YUEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3feiax MPOrpPaMMBITIO
MaTeMaTHKe.

11
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAA 3AIINCKA

Y4eOHslif Kypc «Anredpa U Hayala MaTEMaTHUECKOTO aHaM3a» SIBISIETCS OJHUM
U3 HauOoJiee 3HAUYUMBIX B MPOTPaMME€ CPEIHEro 00Iero oOpa3oBaHUSs, MOCKOJIBKY,C
OJTHOM CTOPOHBI, OH OOECIEeYMBAaET WHCTPYMEHTANbHYIO 0a3y Uid M3y4eHHUsS BCeX
€CTECTBEHHO-HAYYHbIX KypCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JOTUYECKOCH
aOCTpaKTHOE MBILIUICHHE OOyYarouMxcsi Ha YpOBHE, HEOOXOJIMMOM [JIsi OCBOCHHS
y4eOHBIX KYpPCOB MH(OPMATHKH, OOLIECTBO3ZHAHUS, UICTOPHH, CIIOBECHOCTH. B pamkax
ydeOHOro Kypca «AnreOpa ¥ Hayajga MaTEMAaTHYECKOTO0 aHaliu3a» OOydaromuecs
OBJIAICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAYKH, KOTOpas (pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKoi popme.

Y4eOHbIi Kypc anreOpbl M Ha4all MaTeMaTHUECKOTO aHAIN3a 3aKJIabIBaeT OCHOBY
JUIS YCHEIIHOTO OBJaJEHUS 3aKOHaMu (U3UKM, XHUMHUHU, OHMOJOTHM, MOHHWMAaHUS
OCHOBHBIX  TEHJCHIMA JOKOHOMHUKH ¥  OOIIECTBEHHOW JKM3HM, IIO3BOJISIET
OpUEHTHPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,

YBEPEHHO HCIOJB30BaTh UX B MOBCEIHEBHOW >XM3HU. B TOXe Bpems oBianeHue
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEeMAaTHUYECKUMHU KOHCTPYKIHUSAMU Pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb YTBEPXKIACHUS,
UCIIOJIb30BaTh 00O0OIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE U AHAJIOTHIO,
dbopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIUICHHE. B X0/1€ n3yueHus anreOpsl 1 Havdam

MaTeMaTHYeCKOIo aHaJln3a Ha YPOBHE CPEAHEro o01ero o0pa3oBaHusl 00y4yarouuecs
MOJTy4atoT HOBBIM OTBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIEHOTO MTOCTPOCHHS

MaTEeMaTHYECKUX MOJeNIel peabHbIX CUTYallui U MHTEPIIPETALUU TTOTYYEHHbIX
pElIeHUH, 3HAKOMSTCS ¢ MPUMEPAMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHCS MAaTEMAaTHUYECKUMU OTKPHITHSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc aJireOpbl 1 Hauajdl MaTeMaTHYeCKOTO aHaiu3a o0ianaer
3HAYUTENIbHBIM BOCIUTATEIBFHBIM MOTEHIIMATIOM, KOTOPBIM pean3yeTcsl Kak 4yepes
y4eOHBI MaTepual, CriocoOCTBYIOMIMI GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI, TAK
U depes crnenuduKy ydeOHOH AesTeIbHOCTH, TPEOYIOIeld caMOCTOsITEIbHOCTH,
aKKypaTHOCTH, MPOJIOJDKUTEIHHON KOHIICHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH

34 [TOJIyYEHHBIA PE3YJIbTaT.

B ocHoBe Meroauku oOydenusi anreOpe U HayajllaM MaTEMaTHYECKOro aHaiu3a
JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHUSI.

B cTpykType nporpaMMsbl o ajiredpe 1 Hayajaam aHalli3a BBIJCISIOTCS CIAEAYIOIINe
COJepKaTeNbHO-METOANUECKHe JMHUM: «Yucna wu  BblUMCIeHUs», «DYHKIUH WU
rpadukm», «YpaBHEHHS H HepaBeHCTBa», «Hauama maremMaTHdeckoro aHaimzay,
«MHoxecTBa M JIorHkKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOANYECKUE JIMHUU
M3Yy4yaloTCs Ha MPOTSHKEHUM [BYX JieT OOydeHUs Ha YpPOBHE CpeaHero OoOIIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSA APYT APyra W MOCTETIEHHO HACHIAICh HOBBIMH
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TeMaMUu U pasneiamu. J(aHHBIM yuyeOHBIH KypC SABISETCS MHTETPATUBHBIM, MOCKOJBKY
o0BeIMHsIET B ceOe CoJepKaHUE HECKOJbKUX MATeMAaTUYECKUX AUCLMILIMH: ainreOpa,
TPUTOHOMETPHSI, MATEMATHUECKUM aHAIIU3, TEOpUs MHOXKECTB U apyrue. [Io mepe toro
Kak o0ydJaromnyecs: OBJIaJeBalOT BCE OoJjiee HMIMPOKUM MaTEeMAaTUYECKUM alapaToM,y
HUX IIOCJIEJOBATENbHO (OPMHUPYETCS UM  COBEPUIEHCTBYETCSI YMEHUE CTpPOUTH
MaTe€MaTUYECKYI0 MOJIEJb pPEAJIbHOW CHUTyallud, OPUMEHSATh 3HAHMS, IOJyYECHHbIE
B y4eOHOM Kypce «AnrebOpa M Hayala MaTeMAaTUYECKOTO aHAIW3a», IS pPELICHHS
CaMOCTOSITENIbHO  CHOPMYJIMPOBAHHOM  MaTeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPIPETUPOBATH MOJYUEHHBIA PE3YNIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ©W  BBIYMCICHUS» 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIIOJIb30BAHUSA JCHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTO Ha YpOBHE OCHOBHOro obmiero obpaszoBanusi. Ha ypoBHe cpeanero oOiero
o0Opa3oBaHus 0c000€ BHUMaHUE yAeNAeTcsl POPMUPOBAHUIO MTPOUYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B Ce0s KCMOJb30BaHUE pa3IUYHbIX (QOpM  3amucu
JNEUCTBUTEIBHOTO YHCIIA, YMEHHE PAllMOHAIBHO BBIIOJIHATH JIEWCTBUA C HUMH, JIEJIATh
MPUKUJIKY, OLIEHUBAaTh pe3yibTaT. OOydaroumecs MoJy4aroT HaBbIKA MPUOIMKEHHBIX
BBIYHMCIICHUM, BHITIOTHEHUS JICHCTBUN C YMCIaMU, 3alUCAHHBIMU B CTAHIAPTHOU dopme,
HCIIOJIb30BaHNs MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUN.

CopnepxxarenpHass JIMHAA  «YPaBHEHHsT W HEPABEHCTBA»  pean3yeTcs Ha
MPOTSKEHUU BCETO OOYUYEHHs HAa YPOBHE CpeJHEro o01iero oOpa3oBaHUs, MOCKOJIbKYB
KaXJIOM pa3fesie MpOrpaMMbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs: OBIaJEBAIOT Pa3IMYHBIMU METOJAMU PEIICHUS LEJbIX, PAllMOHATIbHbIX,
MpPpaLMOHAIBHBIX, TTOKA3aTENbHbIX, JIOrapu(hMUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHHH,
HEpaBEHCTB U uX cucteM. [lomyueHHble yMEHUs UCTIONb3YIOTCS ITPU UCCIIEA0BAHUM (DYHKIMIA
C IOMOIIBIO IPOU3BOAHOM, PEUICHUM NPHUKJIAJHBIX 33134 M 3a/Jad Ha HAXO0XKICHHE
HauOOJIPIIMX W HAaWMEHbIIMX 3HaYeHWM (yHKUMH. JlaHHasg cojep)KaTesibHas JIMHHS
BKJIIOUAeT B ce0s Takke (OPMHUPOBAHME YMEHUM BBIMOJHATH PAacd€Thl MO (HopMysam,
npeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX, HUPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIP@XKECHUM, a TAaK)Ke BBIPAXKEHUH, COJIEp)KalMX CTENeHu U jorapudmsl. braromaps
U3YYEHHUIO aireOpamdyeckoro MaTepuana IPOUCXOAUT JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIIICHHUSI 00yYarommxcsi, JOPMHUPYIOTCS] HABBIKU
JIENYKTUBHBIX pPacCyXJE€HUH, paboTbl C CHUMBOJBHBIMU (hOpMaMu, NPEICTaBICHUS
3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB. AnreOpa npeiaraet
3 PEeKTUBHBIE HHCTPYMEHTHI JJIS1 PEIICHHS IPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HaBIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxxarenpHo-MeTOMYeckass JmuHUA «DyHkumun u  TpaduKm»  TECHO
NEePEIuIeTaeTCsd ¢ APYrUMH JIMHUAMHU Y4e€OHOro Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATENIBHOCTh  M3y4YeHUs  marepuana. V3yueHume  cremeHHOW,
MOKa3aTeNbHOM, JIOTApUPMUIECKON W TPUTOHOMETPUUYECKUX (PYHKIIMHA, UX CBOWCTB U
rpauKOB, HCTIOIb30BaHNE QYHKLIMM JJIs peIIEHUs 3a7a4 U3 IPYTUX YYeOHBIXIIPEIMETOB
Y PEAIbHOW JKM3HH TECHO CBA3aHO KaK C MATEMATHYECKUM aHAJIU30M, TaK U
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C pelleHNeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Ooubllioe BHUMAHHUE YIENIAETCS
(bopMUPOBAaHNIO YMEHUSI BhIpaxaTh (POpMyJIaMy 3aBUCUMOCTH MEXKIY Pa3INuHbIMU
BEJIMYMHAMH, UCCIIEIOBATh MOJIy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
CoJIep KaTeIbHOM JIMHUY HAlEJIeH Ha pa3BUTUE YMEHUIN U HABBIKOB, IMO3BOJISIOIINAX
BBIpaXKaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B PA3TUYHON (opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenvHass JuHusA «Hauvana wMaremMaTH4ecKoro aHaiau3a» IO3BOJISIET
CYLECTBEHHO PAaCUIMPUTh KPYr KaKk MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3aj1ad,
JOCTYMHBIX 00YYaIOUIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIEAOBATH U
CTpOUTh Tpauku (QyHKIMI, ONpeAessaTb UX HAauOOJbIINE U HAUMEHbIINE 3HAYCHHUS,
BBIUMCIIATHh IUIOMAAU (QUryp u OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHHS
npoueccoB. CoaepkaresibHas JIMHUAS OTKPHIBAET HOBBIE BO3MOYKHOCTH MOCTPOEHUS
MaTEMaTUYECKUX MOJIENIEH pealIbHbIX CUTyalud, HAXOXIACHUS HAWIYYIIEro peleHus
B NpPUKIAAHBIX, B TOM YHCJIE COLHMAIbHO-3KOHOMUYECKUX, 3a7adyax.3HaKOMCTBO
C OCHOBaMHM MATEMaTHYECKOr0 aHallu3a CHOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(OpMaNIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBILUICHUS, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh NPOSBIECHUSA 3aKOHOB MAaT€MAaTUKH B HAayKe, TEXHUKE U HCKYCCTBE.
OOyyaroiuecs y3HaIOT O BBIJAIOIIUXCS PE3yJbTaTaxX, MOJYYEHHBIX B XOJAE pa3BUTHUSA
MaTE€MaTUKH KaK HayKH, 1 UX aBTOPAX.

ConepxxarenbHO-MeTOAUYeCKass JUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTAaM TEOPUU MHOKECTB. TE€0pETUKO-MHOXKECTBEHHBIE MPECTABICHUS
IPOHU3BIBAIOT BECh KypC WIKOJIBHOM MaTeMaTWKM M TMpeasiaraloT Hauobosee
YHUBEPCAIbHBIN SA3BIK, OOBEIUHSIONIMNA BCE pa3/ielibl MAaTeMaTUKU U €€ MPHUIIOKECHUH,
OHM CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE NUCLIMIUIMHBI B eauHoe 1enoe. [loatomy
BaYKHO JJaTh BO3MOKHOCTh 00y4aroeMycsi IOHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTeMAaTHKHU U UCIIOJIb30BaTh €T0 JJIsl BHIPAXKEHHS] CBOMX MBICIIEH.

B yueOHOM Kypce «Anrebpa v Hayaia MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMaTHYECKOTO MOJIEIHMPOBAHUS, KOTOPHIE MPU3BAHBI CPOPMUPOBATH
HABBIKH IOCTPOCHUSI MOJENEH pealbHbIX CHUTyaluid, HMCCIECIOBAaHUS ITHUX MOJEIEHC
MOMOUIBIO ammapaTa aireOpbl W MaTeMaTUYecKOro aHaau3a W HHTEPHpeTaluu
NOJIYYCHHBIX PE3yJIbTaTOB. Takue 3ajaHus BIUIETEHbl B KaXIbll U3 pa3liesoB
IpPOrpamMMbl, MOCKOJIbKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HCIOIb3YETCS IS
peuieHusl NpUKIAAHBIX 3axad. [lpum pelleHnn peanbHbIX MPAKTHYECKUX —3a7ad
oOydaroniuecs pa3BUBAIOT HAOIIOATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, MCHOJIb30BaTh AHAJOTMI0, O0000IaTh H  KOHKPETU3UPOBATH
npobieMy. JlesTensHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a]ad
OpraHu3yeTcs B NpPOLEcCe U3yYeHHUs BCEX TeM ydyeOHOro kypca «AiredOpa v Hadaia
MaTEMaTUYECKOrO aHATN3ay.

OO111ee YncIo YacoB, PEKOMEHI0BAHHBIX JJIs1 U3YUYEHUs1 yUeOHOro Kypca «Asredpa
¥ Havaja MaTeMaThdeckoro aHanusa», — 170 dacoB: B 10 kmacce — 68 gacoB (2 4aca
B Henento), B 11 kimacce —102 yaca (3 yaca B Hefienio).
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COJAEPXKXAHUME OBYYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSATHYHBIE JIPOOH, TPOLIECHTHI,
OECKOHEUHbIE TepUoAuYECKHe Apoou. ApudmeTnyeckue omneparuu ¢ paluoOHAIbHBIMUA
qucliaMu, peoOpa3oBaHus YMCIOBBIX BblpaxkeHui. [Ipumenenne apobdel u mporeHToB
JUISL PEIEHUS IPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEW 3HAHUM U PEaIbHON KU3HHU.

JlelicTBuTENbHBIE  Yucla.  PalMoHambHBlE W UPPALMOHAIBHBIE  YHCIIA.
Apudmerrueckue omeparud ¢ ACHCTBUTENBHBIMU  4YHciaMu. [IpuOmmkEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BIUUCICHHM.

Crenens ¢ nenbiM nokazateneM. CtanaapTHas gopma 3amucH JeHCTBUTEIBHOTO
gyucna. Mcnonb3oBanue mnoaxonsnie (opMbl 3amucH ACHCTBUTENBHBIX YHCENT IS
pELIECHUs NPAKTUYECKUX 3a71a4 U IPEACTABICHUS TaHHBIX.

ApudmeTrnueckuii KOpeHb HATypaJIbHOM cTeneHu. JelcTBus ¢ apupMeTHIECKUMU
KOPHSIMH HaTypaJIbHOU CTEIIEHHU.

CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHUE (OPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, perieHrue HepaBeHcTBa. Meron
UHTEPBAJIOB.

Pemenue 1enbix U ApoOHO-pALIMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

PenieHne TpUroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 1 3a71a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U pealbHOM KU3HHU.

DyHKIUN U TpaPUKH

@yHkus, cnocodsl 3aaanus pyHkiuu. ['padux Pynkinuu. Bzaumuo oOpaTHbie
GyHKLIMH.

O6nactb omnpeAeneHuss U MHOXKECTBO 3HaueHui (ynkiuu. Hynmu dyHkumm.
[IpomexxyTku 3HAaKONOCTOAHCTBA. UETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas (pyHKIHS C HATYpaJbHBIM U 1I€JIBIM MOKa3aresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0Oil CTETICHH.

TpuronomeTpruyeckast OKpy)KHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX PYHKIUN
YHUCJIOBOI'O apTyMEHTA.

Hauajga MaTeMaTH4eCKOIr0 aHAJIN3a
HOCJ’ICI[OB&TCJILHOCTI/I, CITOCOOBI 3aJlaHus MOCJICA0BATEILHOCTE. MOHOTOHHBIC
IIOCJICA0BAaTCIIbHOCTH.
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ApudmeTnueckass W reoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeOMEeTpUYecKOn
nporpeccun. Dopmyia CI0KHBIX TPOLIEHTOB. Mcnoyib30BaHKe IPOrPECCUU IS PELLICHHUS
peanbHBIX 3a/1a4 NPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOKeCTBO, omepanuu Haja MHOXKecTBamu. Jluarpammsl — ODitnepa—BeHHa.
[IpuMeHeHEe TEOPETUKO-MHOXKECTBEHHOIO — armapara Uil  OIKMCAHUS  PEajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a9 U3 IPYTUX yUSOHBIX IPEIMETOB.
Omnpenenenue, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuc/i1a v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku 1EIMMOCTH LENBIX YHACEIL.
Crenensb ¢ palmoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTETIEHHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOrapu(pMbI.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpa3oBanue BeIpaXKEHUN, COACPKAIINUX JIOTAPUPMBI.

[IpeoOpa3oBaHue BBIpOKEHUH, COAEpXKAIIMX CTENEHH C  palOHAIbHBIM
IIOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

Cucrembl THHEMHBIX ypaBHEHUW. PelleHne NpUKIaIHbIX 3a/1ad C [MOMOIIbIO
CHUCTEMBI JIMHEMHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH pPallMOHATIbHBIX YPABHEHHI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a]a4 U 3a]1a4 U3 pa3IUYHbIX 00JaCTel HayKu U peaabHON KU3HU.

DyHKIUN 4 rpaguKu

Oynkuus. [lepuoguueckne QyHkuuu. [IpoMexyTkm MOHOTOHHOCTH (DYHKILIHUH.
MaxkcuMymbl 1 MUHUMYMBI QpyHKInu. Hanbomnpliee 1 HanMeHbllee 3Ha4YeHUE (PYHKIHH
Ha IIPOMEXKYTKE.

Tpuronomerpudeckue pyHKINUU, UX CBOWCTBA U TPAPUKH.

[lokazarenpHast u Jorapupmudeckas (QyHKIMHM, HX CBOWCTBA U TpadUKH.

Hcnonp3zoBanue rpagukoB (yHKIMM AJIs pEIICHUs] YPaBHEHNUN U IMHEHHBIX CUCTEM.

Wcnonp3oBanue rpadukoB (yHKUMH A8 HUCCIECJOBAHMSI IPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PELICHUH 33a4 U3 APYTUX yUSOHBIXIIPEIMETOB
Y peaJbHOM KU3HH.

Havyaya MaTeMaTH4eCKOIro aHAIU32
HenpepeiBable (yHKIMu. MeTon HHTEpBANOB Il pELICHHUS HEPAaBEHCTB.
[IpousBoanas pynkuuu. 'eomeTpudeckuii U GU3NUECKUN CMBICI TPOU3BOAHOM.
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[IpousBoaHbIe 31eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKACHUS TPOU3BOIHOM
CYMMBI, IPOU3BEAEHUS U YaCTHOTO (DYyHKLIUH.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HAMMEHbBIIETO 3HaUeHHs (PYHKIIMU Ha OTPE3Ke.

IIpuMenenune mpon3BOIHOM U1 HAXO0KACHUSA HAWITYYLIETO PELIECHNS] B IPUKJIIAIHBIX
3aJ1a4ax, JUIsl ONPEEIIEHNs CKOPOCTH MPOLIECCa, 3a1laHHOTO (POPMYIIOi 1K TpaduKOM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

HNurterpan, ero reomeTpudeckuii U Gu3nyeckuil cMbIC). BbluncieHue mHTerpaia
o ¢popmysne Herorona—JleliOnura.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce oOy4aroniuiicss HOJIy4UT CIAEAYIOIIHUE MPEIMETHBIC
pPE3yNbTATHI:

YucJia v BbIYHCTIECHHUA:

OMEPUPOBATH MOHATUAMU: PALMOHAIBHOE U IEUCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOb, IPOIICHTHI,

BBITIOJIHATH apu(METUUECKHUE OTEPAIUH C PAIMOHATBHBIMUA U JEHCTBUTEIHLHBIMHU
YHCJIaMHU;

BBITIOJTHSITH TPUOJIMKEHHBIE BRIYUCIICHHUS, UCTIOB3YS MPABUIIa OKPYTJICHUS, IeTaTh
MIPUKHUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

OTIEpUPOBATh MOHATHSMU: CTEMEHb C IIEJbIM MOKa3aTeleM, cTaHaapTHas dopma
3allUCU  JCHUCTBUTEIIBHOTO 4YHCJIA, KOPEHb HATypaJIbHONW CTENEHU, HCIOJIb30BaTh
MOAXOAITYI0 (OPMY 3aITUCH ACHCTBUTEIBHBIX YUCET JIJIs1 PEIICHUS TPAKTHUECKUX 3a1a
Y NIPEJICTABJICHUS JIaHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHMHYC M TAHI€HC IPOM3BOJILHOIO YTIJa,
MCIIOJIb30BaTh 3alMCh ITPOM3BOJIBHOTO yIjla 4depe3 oOpaTHbIE TPUTOHOMETPHUUECKHE
byHKIUH.

YpaBHeHMS M HEPABEHCTBA:

ONEPUPOBATh IOHATHUAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
PAalMOHAIIBHOE, UPPALUOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BBINIOJIHATh NPEOOpPa30BAHMSI TPUTOHOMETPUYECKUX BBIPAKEHUHM M pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBINIOJHATh NpeoOpa3oBaHUsl LIENbIX, PALUUOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPDQKEHUN W PEIIATh OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX U UPPALUOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB;

IIPUMEHATh YPAaBHCHHUS W HEPABEHCTBA [UI PELICHMS MaTEMaTU4YECKUX 3a7ad U
3a/1a4y U3 pa3Iu4HbIX 00JacTel HAYKH U peajbHOM KU3HU;

MOJIEIMPOBATh PEAIbHbIE CUTYalluu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIENOBATH IOCTPOCHHBIE MOJACIIH
C UCIIOJIb30BAHMEM allllapara ajareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUpPOBATh MOHATHAMM: (yHKUHUSA, CIOCOOBI 3anaHus (QyHKUOUH, o0JacTb
OIpE/ENICHUs] U MHOXKECTBO 3HauU€HUM (pyHKIMHU, rpaduk GyHKIMU, B3aUMHO OOpaTHbIE
INZINIVIH

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTb (PYHKIMH, HYIH (YHKLHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduKku GyHKIUH ISl pelieHus] ypaBHEHUII;

CTPOUTb M YWUTaTh TpadUKH JHUHEHHOW (PYHKIMM, KBaJApaTUYHOM (DYyHKLUH,
CTETNIEHHOMN (PYHKIIMH C LEJIbIM [TOKa3aTeseM;

UCIIOJIb30BaTh Tpaduku GYHKUIUN A UCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH
IpHU PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U PEabHOM YKU3HU, BBIPAXKATb
(dopMynaMu 3aBUCUMOCTH MEXKIY BEIIMYNHAMH.

Hauana maTeMaTH4eCKOro aHajau3a:

ONEPUPOBATh  TOHATHAMHU:  IOCIEAOBAaTEIILHOCTh,  apudmerudeckas U
reoMeTpudecKast pOrpecCHu;

OIEPUPOBATH MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAS TEOMETPUIECKAs TIPOTPECCHH,
CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUH;

3a/1aBaTh MOCJIE0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMH;

UCIIOJIb30BATh CBOMCTBAa MOCIEIOBATEIBHOCTEH M MPOTPECCHIl Ul PElICHUs
peaNbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

MHo:KecTBa U JIOTUKA:
ONepUpPOBaTh MOHITUSAMU: MHOKECTBO, OTIEpaIlUi HaJl MHOYKECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl OMUCAaHUsI PeaslbHbIX
MPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;
OIEpUpPOBATh MOHATUAMMU: ONIPE/IETIEHUE, TEOpEMA, CIEICTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kjacce oOy4aroniuiicss HoJy4duT CAEAYIOIIHUE MPEAMETHBIC
PE3yJbTATHI:

YucJia v BbIYUCIIECHNUA:

ONIEPUPOBATH MOHSATUSIMHU: HATYPAIBHOE, IIEJI0€ YHUCIIO, MCIOJIb30BaTh IMPU3HAKU
JEIMMOCTH TEJIbIX YMCEN, PA3JI0KEHUE YUCJIAa Ha MPOCTHIE MHOXHUTENH JIJI1 PELICHUS
3ajad4;

ONIEpUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBLHBIM ITOKA3aTEeJIEM;

OTIEpUPOBATh TOHATHUSMHU: JIOTapu(dM dYWCIa, JACCITHYHBIE W HaATypajbHBIC
JoTapuQMBbI.

YpaBHeHMs M HEPaBEHCTBA:

IPUMEHSATHh CBOMCTBA CTENEHU MJIsl MpeoOpa3oBaHUS BBIPAXKEHUH, ONEPUPOBATH
IOHATHUSMU: ITOKA3aTEIbHOEC YPAaBHEHHWE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
II0Ka3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITNIOJIHATH Mpeo0pa30oBaHusl BBIPAXKEHUN, COJEPKAIINX JIOTapu(pMBbl, ONIEpUPOBATH
MOHATUSIMH: JIOTApU(PMHUUECKOE ypaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUpOBATh IOHATUSAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUN U €€ pelIcHHUE,
MCIIOJIb30BaTh CUCTEMY JINHEMHBIX YPABHEHUH Ul PELICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PELIEHUS NPOCTEHMIIMX CUCTEM M COBOKYIIHOCTEM pPalMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIETIMPOBATh PEAJIbHbIE CUTYallUU Ha SI3bIKE ajareOpbl, COCTABIATh BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4¥, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM anmapara ajreOpsl.

DyHKUMH U TPaPUKH:

OIIEpUPOBATH MOHATUAMU: NepHoANYEcKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(YHKIMM, TOYKM DSKCTpeMyMa (YHKIMHM, HAuOOJIbLIEE W HAUMEHBIIEE 3HAYCHUS
(GYHKIIMM Ha IPOMEXYTKE, MCIOIb30BaTh UX JUISl UCCIENOBaHUS (YHKIUH, 3aJaHHOU
rpaduKom;

ONEpUpPOBaTh  MOHATUSAMM: TIpadUKM  TOKa3aTENbHOM, JOorapupMUUYECKOM
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX Ha KOOPAMHATHOW IUIOCKOCTH U
VICIIOJIb30BATh IS PELICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTh HA KOOPJMHATHOM IUIOCKOCTH TpaUKH JUMHEWHBIX YpaBHEHUU U
VICIIOJIBb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPaBHCHUN;

UCIOJIb30BaTh Tpaduku QyHKUMH AJIs UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN
U3 IPYrUX YYEOHBIX TUCLMILINH.

Havana MaTeMaTH4eCKOro aHAJIU3Aa:

OTIEpUPOBATh TOHATHSIMH: HETpephiBHAS (YHKINS, TPOU3BOAHAS (DYyHKITHH,
UCTIOJIb30BaTh TE€OMETPUUSCKUA W (U3NYCCKUU CMBICI MPOU3BOIHON IS PEIICHUS
3a7ad;

HaXOJWTh TPOW3BOJHBIC JJIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH IMPOU3BOIHEIC
CYMMBI, IIPOU3BEICHHSI, YACTHOTO (DYHKITHH;

UCIOJIb30BaTh MPOU3BOJHYIO ISl HMCCJIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K IIOCTPOCHUIO TpadrKOB;

UCIIOJIb30BaTh  MPOU3BOJHYIO  JUISI  HAXOXKJICHHUS  HAWIY4dlIero  pelIeHUs
B TIPUKJIQAHBIX, B TOM YHCJIE COIMATbLHO-9KOHOMUYECKHX, 3a/1a4dax;

OTepUpPOBATh MOHATUSIMU: IEPBOOOpA3HAs U UHTETPaJI, TIOHUMATh FTE€OMETPUUYECKHIM
U GU3UYECKUI CMBICI UHTETpaa;

HaXOJIUTh TEPBOOOPA3HBbIC BJIEMEHTAPHBIX (PYHKIUN, BBIUUCIATH HHTErPa 1Mo
dbopmyne Hetotona—JleitOuua;

permarh MPUKIATHBIE 3aJadd, B TOM YHCJIE CONUAILHO-3KOHOMHYECKOTO |
du3rUecKoro xapakrepa, CpeCTBaMU MaTeMaTUYECKOTO aHaJIN3a.
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10 KJIACC
HaumenoBanwme paznena  [KomudecTBo OcCHOBHOE cofiepKaHHE OCHOBHBIE BUJIBI ICATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIMXCs
MHOKeCTBa pallMOHATEHBIX 14 MHoxecTBO, oniepanuu Hcnoab30BaTh TEOPETUKO-

Y JEACTBUTEIBHBIX YHCEIL.
PanmonansHble ypaBHEHUS U
HEpPaBEHCTBA

HaJ MHOXeCTBaMu. JlnarpaMmsl
Oiinepa—BenHna.

Panmonansueie unciaa. OOBIKHOBEHHBIE
U JICCATUYHbIE APOOU, TPOLICHTHI,
OecKOHEUYHbIE EPUOINYECKUE TPOOH.
Apudmernueckue onepanuu

C palMOHAJIbHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCTOBBIX
BeIpaxeHuil. [Ipumenenne npobeit u
MIPOLIEHTOB JJIs PELIEHUSI IPUKIaJHBIX
3a/1a4 U3 pa3IM4HbIX OTpaciel 3HAaHUU
Y peajbHOM KU3HU.

JlencTBUTEIbHBIC YUCIIA.
PanimonanbHbie U UppallMOHATIBHbBIC
yucia. ApupMeTnyecKue onepanuu

C ICUCTBUTEIIbHBIMU YHCIIAMH.
[Tpubnm>kEHHBIE BRIYUCIICHMUS, TPaBUIa
OKpYTJICHUSI, PUKU]IKA U OLICHKA
pe3yJbTaTa BIYHUCICHHM.

MHOKECTBEHHBIH armnapar

JUIS1 OTIMCAHUS X014 PEIIEHUS
MaTeMaTHYECKHX 3a7a4, a TAKKE
peanabHBIX MPOLECCOB U SBJICHUM,

IIPY PELIEHUU 3a]a4 U3 APYTHUX
y4€OHBIX MTPEAMETOB.

OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YHCIIO, IEUCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAS JIPOOb,
JecsTUYHas ApoOb, IPOLEHTHI.
BbInoHATH apupmMeTnyecKue
olepaluy ¢ paluOHAIbHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU;
nPUOIMKEHHBIC BHIYUCIICHHUS,
WCIIOJIb3YS MTPABUIIA OKPYTIICHHUS.
denars NPUKUAKY M OLIEHKY
pe3yabTara BbIYUCICHUM.
OnepupoBatb NOHATHSIMH:
TOXJI€CTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnaecTBa U TOKICCTBECHHBIE
npeoOpa3zoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, penieHne
HEpaBeHCTBAa. METO1 MHTEPBAJIOB.
Pewenue nensix u 1poOHO-
paIMOHAIIFHBIX YPAaBHEHHUN U
HEPaBEHCTB

1[€JIO€ U PALMOHAJIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1EJIbIX
Y PallMOHAJIbHBIX BBIPAKCHUMU.
PemiaTbs OCHOBHBIE TUIIBI LIEJBIX
VMppalMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHsaTh panoHaIbHBIE
YPaBHEHUsI U HEPABEHCTBA

JUIA pELICHUsT MaTeMaTUYECKUX 3a1a4
W 337124 U3 Pa3INYHBIX 001aCTe HAYKH
Y pE€ajbHOM KU3HU

Oynkunu u rpaduku. CreneHb
C LEJIBIM IIOKA3aTENEM

DyHKIMSA, CIOCOOBI 3a1aHMs (PYHKITUU.
Bsaumno obpatubie pynkuuu. I'paduk
GbyHKIUH.

O6nactb onpeaeneHus 1 MHOKECTBO
3HayeHui pyHkiuu. Hynu hyHkiuy.
[IpomexxyTKH 3HAKOTTOCTOSTHCTRBA.
UérHable 1 HEYETHBIC (DYHKITUH.
CreneHb ¢ 1EIbIM TOKA3aTelIEM.
CrannaptHas ¢hopma 3anucu
JNICUCTBUTEIILHOTO YHCIIA.
Hcnonp3oBanue moaxoasimei (opMbl
3aMKUCH JIEUCTBUTENIbHBIX YUCE

JUTSL pELICHUS PAKTUYECKUX 3a]1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM: PYHKIINS,
crocoObl 3aaHus (PYHKLINHU, B3aUMHO
oOpaTHbIe (PYHKITUHU, 00TACTh
OTpeeNICHUS] © MHOXKECTBO 3HAYCHHI
bynkunu, rpaguk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIWH, HYIH
(GYHKIUH, TIPOMEKYTKU
3HAKOIOCTOSHCTBA.

BeinosHATH peodpa3oBanus
CTEIEHEN C 1IEJIBIM IT0Ka3aTeIeM.
Hcnonp30BaTh CTaHAAPTHYIO POpMy
3aMycy ACMCTBUTEIHLHOTO YHCIA.
DopMyaUpPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas GpyHKIHS C HATypaJIbHBIM
U LIeJbIM MoKa3aresieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITHH.
Boipaxarts popmyramMu 3aBUCHUMOCTH
MEK]ly BEIMYMHAMMU.

HUcnoab3oBath HU(pPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPAPHUKOB (PYHKIIHH

Y U3YYECHHS UX CBOMCTB

ApudpmeTHuecKuii KOpeHb
n—OW CTETICHH.
HppauroHanbHble ypaBHEHHS
Y HEpaBeHCTBA

18

ApudmeTnueckuii KOpeHb
HaTypaJIbHOM CTENEHU. [encTBus

¢ apu(PMETUYECKUMU KOPHSIMU H—OM
CTEIICHH.

Pemenune nppannoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOpHs n-0i
CTEIECHU

P®opmMyIHPOBaTh, 3aNIMCHIBATH

B CUMBOJIN4eCcKoil ¢popme

Y WIJIIOCTPUPOBATH PUMEPaMu
CBOMCTBA KOPHS 1-OW CTETICHH.
BoinosHATh peoOpa3zoBaHus
UPPALMOHATIBHBIX BBIPAXKEHUH.
PemiaTh OCHOBHBIE THUIIBI
UppalMOHaIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1151 pelieHust
Pa3JIMYHBbIX 32124 HPPALMOHAIbHBIE
YPaBHEHHS U HEPABEHCTBA.

CTponTh, YNTATH IpaUK KOPHS 1-0i
CTEIICHH.

HUcnoab3oBath HUPpPOBHIE pecypchbl
JUISL IOCTPOCHUSI TPAPUKOB PYHKIIHIA
Y U3YYEHHUS UX CBOVICTB
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@opMyiIbl TPUTOHOMETPHH. 22 CHHYyC, KOCUHYC U TAaHT'€HC YuCciI0BOro | OmepupoBaTh NOHATUSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHUHYC Y TAHT€HC IIPOU3BOJIBHOTO
YpaBHEHUS Y apKTaHT'€HC YMCIIOBOI'O apryMEHTA. yria.
Tpuronomerpuyeckas OKpy>KHOCTb, Hcnosb3oBarth 3anuch
ONpeaeIeHUE TPUTOHOMETPUUYECKUX IPOM3BOJIHOTO yIJIa uepe3 oOpaTHbIe
(GyHKIUI YMCIOBOrO apryMEeHTa. TPUTOHOMETpHUUYECKUE QYHKIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BeinoHATH peodpa3oBaHus
dbopmyibl. [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM.
TPUTOHOMETPUYECKUX BBIPAKEHUH. PemiaTe OCHOBHBIE THIIBI
Pelenue TpuroHoMeTpUYECKUX TPUTOHOMETPUUYECKUX YPaBHEHUN
YpaBHEHUN
[TocnenoBaTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHAMM:

U TIPOrPECCUU

3aJlaHus IOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
ApudmeTnueckasi U reoMeTprIecKas
nporpeccuu. beckoneuHno yoniBaromias
re€OMETPUYECKAs IPOTPECCUSL.
CyMma 6ecKOHEYHO yOBIBaIOIICH
reOMETPUYECKON ITPOTPECCHH.
®opMyi1a CIOKHBIX IPOLEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEUICHUs] pealIbHbIX 3a71a4
MPUKJIAAHOTO XapaKTepa

MOCJIEI0BATEIBHOCTD,
apudMeTndecKas u reoMeTpruIecKas
POrpecCcry; OECKOHEYHO YOBIBAIOIIAS
reOMETpUYECKast MPOrpeccusi, Cymma
OECKOHEUHO YOBIBAIOIIEH
F€OMETPUYECKON IIPOTrPECCUM.
3amaBaTth 110CI€0BATEILHOCTH
Pa3IMYHBIMU CIOCOOAMH.
[MpumensaTs popmyJry CI0KHBIX
NPOLEHTOB /IJIS pelleHusl 3a71a4

U3 pEAIbHOM NPAKTUKU

(C UCTIOIB30BAHUEM KAJIbKYJIATOPA).
HUcnoab30BaTh cBOMiCTBA
MOCJIEI0BATEIBHOCTEN U POTPECCUI
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JUISL pEILICHUS peAJIbHBIX 337124
NPUKIAAHOTO XapaKTepa

[ToBTOpEHue, 00001IeHHE, 3 OcHOBHBIE OHATHS Kypca alreOpbl I[IpuMeHsATHL OCHOBHBIC TIOHATHS Kypca
CHUCTEMATH3ALMS 3HAHUI M HayajJ MaTEMAaTUYECKOr0 aHaIn3a anreOpbl M Ha9aJl MATEMATHIECKOTO
10 xnacca, 0060011eHNE aHaju3a JJIs pelieHus 3a1ad
U CUCTEMAaTH3alNs 3HAHUH U3 peagbHOM KU3HHU U IPYTUX
IIKOJIbHBIX JUCLIUILINH
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME

24



®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIN ypOBEHB)

11 KJIACC
HaumenoBanue paznena  |KoauuectBo OcHOBHOE coziepKaHNe OCHOBHBIE BU/IbI I€ATEIBHOCTH
(Tembl) Kypca 4acoB oOyJaroImxcs
CrerneHb ¢ pallMOHaIbHBIM 12 CremneHb ¢ pallMOHAIBHBIM DopMyJIHPOBATD, 3AIIMCHIBATH

IOKAa3aTeJEM.
[ToxazarenbHast pyHKLHA.
[loka3arenbHbIe ypaBHEHUS
U HEPABEHCTBA

nokasaresieM. CBOMCTBA CTEIIEHHU.
[IpeobpazoBaHue BhIpAKCHUH,
CoZIepKaIIMX PALMOHAIILHBIE CTEIIECHU.
[loka3arenbHbIEe ypaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas QpyHKLIHA, €€ CBOICTBA
u rpadux

B CUMBOJINYeCKOi hopme

Y WTIOCTPUPOBATh IPUMEPaMu
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOICTBA CTENEHN

JUIS IpeoOpa30BaHusl BHIPAXKECHUH.
DopMyJIHPOBATH

Y WTIOCTPUPOBATh rpaguyecKu
CBOMCTBA MOKAa3aTEIbHON (YHKIIUH.
PemiaTs OCHOBHBIE THUITBI
II0KAa3aTEeIbHbBIX YPABHEHUIN

Y HEPABEHCTB.

Hcnoab3oBath HH(ppPOBbIE pecypChl
JUTs TOCTpoeHusI TpauKOB (PYHKITHI
Y U3YUYEHHUS UX CBOWCTB

Jlorapudmuueckas GyHKIUA.
Jlorapugmuueckue ypaBHeHUS
Y HEpaBeHCTBA

12

Jlorapudm uncna. Jlecaruunsie
U HaTypajbHbIe JOrapu(Mbl.
[IpeoOpazoBaHue BEIpaKEHUH,
COJICpIKaIIUX JIOTapU(PMBI.
Jlorapudmuueckne ypaBHCHUS
Y HEPABEHCTBA.

D®opMyTHPOBATDH, 32ANIUCHIBATH

B CMMBOJINYecKoi popme

U WIKOCTPUPOBAThH IPUMEPaAMH
CBOMCTBa Jiorapugma.

BoinosHsaTh npeodpa3oBaHus
BBIPKEHUM, COIEpKAIIMX JIOTapU(PMBI.
®opMyaupoBaTh
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Jlorapudmuueckas pyHKIHs, €€
CBOIiCTBa U rpaduk

Y WITIOCTPUPOBATH rpaguveckun
CBOiCcTBa TorapuMuyeckoit pyHKIUN.
PemiaTtb OCHOBHBIE TUIIBI
J0rapu(PMUUECKUX ypaBHEHUIN

Y HEPaBEHCTB.

Hcnoab3oBath HU(pPPOBLIE pecypchl
JUISL TOCTPOCHUS TpauKOB QyHKIMI

Y U3y4YEHHUS UX CBOMCTB.
3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHUS
MaTeMaTHKU

Tpuronomerpuueckue
GYHKIIUY U UX TpaQuKH.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpuyeckue GpyHKINU, UX
CBOICTBa U rpauKH.

[Ipumepbl TPUTOHOMETPUIECKUX
HEPABEHCTB

OnepupoBarhb

NOHSITHEM TIepHoarnIecKast QyHKIH.
Crponthb, aHAJIU3MPOBATD,
CPaBHUBATH IpaduKu
TPUTOHOMETPUUECKHUX (PYHKIIHIA.
®opMyIHpPOBaATH

Y WJUTIOCTPUPOBATH rpaguvecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GyHKITUH.

Pemarp npocreime
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnoab3oBath rpaguku 1
pELICHUS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnoab3oBath HU(pPOBLIE pecypchl
JUISl TOCTPOCHUS TpauKOB QyHKIIMI
Y U3y4YeHUs UX CBOICTB

[IpousBogHas. [Ipumenenue
MTPOU3BOJHOU

24

HenpepwiBHabie pyHkImu. Metos

HWHTCPBAJIOB I pCIICHUS HCPABCHCTB.

[TpousBogHas GyHKIUH.
['eomeTpuueckuii u puznuecKuii
CMBICJI IIPOU3BOHOM.

[Tpou3BogHBIE AIIEMEHTAPHBIX
¢bynkimii. [IpousBoaHas CyMMmsl,
POU3BEICHNUS, YACTHOTO (QYHKIIUH.
[IpuMeHeHne npoOn3BOIHON

K UCCTIEIOBAHUIO (QYHKITAN

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenne HanOOIbIIIETO

Y HAMMEHBIIET0 3Ha4eHUs (PyHKIUU
Ha OTpE3KE.

[Iprmenenue npon3BoIHOU

TUISL HAXOXKJIEHUS HAWJTY4IIEeTO
pEILIeHNs B IPUKIIAIHBIX 33/1a4aX,
IUIS OTIPEETIEHUS] CKOPOCTH IpoLiecca,
3aJlaHHOTO (POPMYJION WK TpaduKOM

OnepupoBarhb NOHATHAMMU:
HenpepbIBHAS QYHKIUS; TIPOU3BOIHAS
GbyHKIIH.

HUcnoib30BaTh reOMETPUYECKUN

1 (PU3HYECKUI CMBICT TPOU3BOHOM
IUISl peLIeHus 3a/1ay.

HaxoauTh npon3BOgHbBIC
AJIeMEHTapHbIX (DYHKIHMA, BHIYMCIATH
IIPOU3BOJHBIE CYMMBI, TPOU3BEICHNU,
4acTHOTO (PYHKIUH.

Hcnonab30BaTh MIPOU3BOAHYIO

ISl UccneoBaHusl QyHKIUU

Ha MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIeIOBAHMS K TIOCTPOEHUIO
rpadukoB. [IppMeHSITH TPOU3BOAHYIO
JUISL HAXOKJICHHSI HAWITY4ILIEro
pelIeHus B TPUKJIAJHbIX, B TOM YUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4ax.
3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTHUSA
MaTEeMaTUYeCKOro aHaIn3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuua OnepupoBarb NOHATHAMM:
EPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoautb nepBooOpa3Hbie
U PU3NYECKUIl CMBICI HHTETpaa. AJIEMEHTAPHBIX (PYHKINN; BBIYHCIATH
Brruncnenue unrerpana no gopmyie uHTErpai no popmysie Herorona—
Herorona—JleitOauna JletiOuuIa.
3HAKOMHUTBCS C MCTOPHEH Pa3BUTHS
MaTeMaTUYECKOro aHaIu3a
Cucremsl ypaBHEHHN 12 CucTeMbl IMHEMHBIX YPaBHEHUM. OnepupoBarb NOHATUSIMH: CUCTEMA

Pemenune npuknagHeix 3a1a4

C IOMOIIBI) CUCTEMBI JINHEUHBIX
YPaBHCHUU.

CHcTeMBbI 1 COBOKYITHOCTH LETIBIX,
palMOHANIBHBIX, UPPAIMOHATBHBIX,
MOKa3aTeJIbHbIX, JJOrapuPMUIECKUX
YPAaBHEHUI U HEPABEHCTB.
Hcnonp3oBanue rpagukoB GyHKINN
JUISl PELLIEHUS] YPAaBHEHUW U CUCTEM.
[IpumMeHeHne ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTH4YEeCKUX 3aJ1a4d U 3a]a4

U3 pa3IM4HbIX 00JacTel HayKu

Y PEATBHOW KU3HU

JIMHENHBIX YPABHEHUH U €€ peIleHUE.
Hcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJIs1 PEIICHUS
IIPAKTUYECKUX 3a]1a4.

Haxoauthb pemieHus TpoCTEUIINX
CUCTEM U COBOKYITHOCTEN
PalMOHAIIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBarh rpaguku GyHKIMMA
JUISL PELIEHUS] YPAaBHEHUM.
MopeaupoBaTh peajibHbIC CUTyalluU
Ha sI3bIKE aJreOphl, COCTABIATh
BBIPAKEHUsI, yDABHECHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33/1a4H,
HCC/IeA0BATH OCTPOCHHBIE MOAEIH
C UCIIOJIb30BaHUEM arapara ajareOpsl
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HarypanpHble u niensie yncna

Harypanbnbie u nensle uyncna
B 33J1a4aX U3 PEAIbHOM KU3HU.
[Ipu3HaKu 1ETMMOCTH LEIIBbIX YACEI

OnepupoBarhb NOHATHAMU:
HaTypajabHOE YHCIIO, LIEJI0E YHUCIIO.
Hcnoab3oBaTh MPU3HAKY IETUMOCTH
LEJBIX YMCET, pa3JIoKEHUE Yncia

Ha MPOCTHIE MHOXKUTEIHU JJIsI PEIICHUS
3aa4y

[ToBTOpeHmE, 0000MIECHNE,
cHUCTEMaTH3aIUs 3HAHUI

18

OCHOBHBIE IOHATUS Kypca anreopsbl
M HaYaJ MaTEMaTHYECKOro aHaJIn3a,
0000111eHNE U cUCTEMATU3alINs] 3HAHUI

Pemiats npuk/aaaHbie 3a1a4n

U3 pa3IM4HbIX o0JacTell HayKu

Y PEaJIbHOM )KU3HHU C IIOMOILBIO
OCHOBHBIX TMOHATUH Kypca anreOpbl
Y HayaJ MaTeMaTU4YeCKOTO aHAJIN3a.
Bb16upaTh OnTUMAaNbHbBIE CIIOCOOBI
BBIYUCIICHUHN.

Hcnonb3oBaTh A1 pelieHus 3a1a4
YpaBHEHUs1, HEPABEHCTBA U CUCTEMBbI
ypaBHEHHUH, CBOMCTBA (QyHKIUH

U rpaduKoB

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«TEOMETPUS»

MMOACHUTEJIBHAA 3AIINCKA

BaxkHocThyueOHOTO Kypca TE€OMETpUHM Ha YPOBHE CpPEOHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHa MPAKTUYECKOM 3HAYMMOCTBIO METAIPEIMETHBIX U
MPEeIMETHBIX pPEe3yJbTaTOB OOYYEHHs] TE€OMETPUH B HAMPABICHUH JIMYHOCTHOTO
pazButus oOydwarommxcs, (opMHpoBaHUs (YHKIUMOHAIBHOW MaTeMaTUYECKOM
IrPaMOTHOCTH, M3Y4YEHUS APYTUX Y4eOHbIX AUCUMILINH. Pa3Buthe y oOydarommuxcs

IIPaBUJIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOUCXOKICHUU I'€OMETPUUYECKUX
abCcTpakuui, COOTHOLUIEHUH PEAJIBHOTO U HWJCANbHOIO, XapaKTepe OTPaKEHUs
MaTeMaTHYECKOW HAyKOMU SIBJICHUM U IPOLECCOB PEATBHOTO MUPA, MECTE T'€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU U
B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YJAIOIINUXCS, a
TaK)Ke KaueCTB MBIILJICHUS, HEOOXOUMBIX JJIs a/IallTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus siBAsIETCS OJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEHET0 0OILEro

oOpa3oBaHMs, TaK Kak OOECIeYMBaeT BO3MOXHOCTb M3Y4YEHHS KaK TUCIUIUINH
€CTECTBEHHO-HAyYHOW HAIIPABJIEHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (HOpMHpYyEeMOe TMpU H3YYEHUH OOydaroImUMUCS
MNOHATUHUHBIX OCHOB F'€OMETPUM U MOCTPOCHUM LIETIOYKU JIOTHYECKUX YTBEPIKICHUM
B XOJI€ PELLEHUS TEOMETPUYECKHX 3a/1a4, YMEHHE BBIJIBUTaTh U OIIPOBEPraTh FTUIIOTE3bI
HEMOCPEICTBEHHO UCIOJIBb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHre OpueHTHPOBATHCS B IPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JAesATeNbHOCTH 4yenoBeka. OpueHTanusi 4YeloBeKa BO BpPEMEHH H
IPOCTPAHCTBE — HEOOXOAUMOE YCIIOBUE €r0 COLUANIBHOIO OBITHSA, JOpMa OTPAKECHHUS
OKpY>KaIOIlIEr0 MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOI'O MPEOOPa30BaHUS
NeNUCTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00OpazamMu OOBbEIUHSET
pasHble BHUABl y4yeOHOW U  TPYAOBOM  JAEATEIBHOCTH, SBJSETCS  OJHUMH3
MPO(ECCUOHAIBHO BAXKHBIX KAauecTB, MO3TOMY aKTyalbHa 3ajada (pOpMUPOBAHUSAY
oOyyaroluxcst OPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHJIHOCTH OOpa3HOTO
MBIIUIEHHS. — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPAKTUYECKON
JEeSATEAbHOCTH 110 MHOTUM HANpPaBIICHUSIM.

[enb ocBoeHust mporpamMmbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE
o0yueHust — o01mieoOpa3oBaTebHOE M OOIICKYIBTYPHOE pPa3BUTHE OOyYarOUIUXCS
yepe3  oOecredeHHe  BO3MOXKHOCTM ~ INPUOOPETEHHS M HCIIOJIb30BaHMS
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUU U JACUCTBUIA, CrieU(UIHBIX T€OMETPUH,
BO3MO>KHOCTH YCIIEIIHOTO HPOAODKEHHS OOpa3oBaHMsl IO CHEIUAIBHOCTSM, HE
CBA3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUHU.

[IpuopureTHbIMU 3ajlayaMu  OCBOEHMsSI ydeOHoro kypca «['eomerpun» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBJSItOTCS:
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(dhopMHUpOBaHNE MPECTABICHUS O TEOMETPUU KaK YAaCTH MHUPOBOU KYJIBTYPHI U
OCO3HaHHE €€ B3aUMOCBA3U C OKPYKAIOLIUM MUPOM;

dbopMHUpOBaHKUE TPENCTABICHUS O MHOTOTPAHHMKAX W TeJlaX BpalleHUs Kak
0 BaXHEMIIMX MATEMAaTHYECKHX MOJEIISIX, IMO3BOJSIOIIUX OIWCHIBATH U H3y4aThb
pa3HbIE SIBJIEHUS OKPYKAIOIIETO MUPA;

dbopMHUpOBaHUE YMEHHMs PACIO3HABAaTh Ha 4YepTeXaX, MOAENSIX U B PeallbHOM
MHPE MHOTOTPAHHUKH U TE€JIa BPALICHUSI;

OBJIAJICHAE METOJaMHU pEIICHHsS 3a7ad Ha TIOCTPOCHHUS Ha HW300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUSA OIEpUpPOBAThH OCHOBHBIMU MOHSTUAMU
0 MHOTOTPAaHHUKAX M TEJaxX BPAILICHUS U NX OCHOBHBIMU CBOMCTBAMU;

OBJIaJICHUE AJITOPUTMAMU PEILIEHUST OCHOBHBIX THUIOB 3a1a4, (GOpPMHpPOBAHUE
YMEHHUSI TNPOBOJUTH HECIOKHBIE JOKA3aTEIbHBIE PACCYKIECHUS B XOJAE PELICHHS
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

Pa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0yuaromuxcs,
MIO3HABATEJIbHOW  AKTUBHOCTH,  MCCIIECIOBATEIbCKUX  YMEHHUM, KPUTUYHOCTH
MBIIUICHUS;

dbopmupoBaHre (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM T€OMETpUM:
yMEHUE PpAaclo3HaBaTh IMPOSIBJICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CHUTYAIUSAX W MPU U3YYEHUH OPYTUX
y4eOHBbIX  MPEIMETOB, MPOSIBJICHUS  3aBUCMMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha SI3bIKE TEOMETPUM U CO3/IaBaTh T€OMETPUUYECKHE MOJIEIH,
IPUMEHSITh OCBOEHHBI TE€OMETPUYECKHWW ammapar Mg pEHIEeHUs IPAKTUKO-
OPUEHTUPOBAHHBIX 337]a4, UHTEPIPETUPOBATH U OLICHUBATH IOJYYEHHbBICPE3YJIbTATHI.

OTAMYuTEeNbHON  OCOOEHHOCTBIO MPOTpaMMbl 1O T'€OMETPUU  SIBIISAETCS
BKJIIOUEHME B KypC CTEPEOMETPUM B Hayaje €ro M3y4deHus 3aaad, periacMbIX Ha
YpOBHE UHTYUTUBHOTO [MO3HAHMSI, U ONIPEACIEHHBIM 00pa30M OpraHru30BaHHas padoTa
HaJl HUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO W MPOCTPAHCTBEHHOIO
MBIILJICHHS, CTUMYJUPYET MPOTEKAHUE HWHTYUTUBHBIX IIPOLECCOB, MOTHUBUPYETK
JNaJIbHENIIEMY U3YUYCHUIO IIPEAMETA.

[Ipeamoutenue OTHAETCS HATJISATHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUS, TO
€CTh TEOPETUYECKUE 3HAHHUS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTU. Pa3BuUTHME MPOCTPAHCTBEHHBIX IMPEACTABICHUMN
y 00ydYaromuxcsi B Kypce CTepEOMETPHM MPOBOJUTCSA 3a CUET pelIeHUs 3aJadHa
CO3JJaHME  TPOCTPAHCTBEHHBIX  OOpa3oB M 3a7a4 HA  ONEPUPOBAHUE
MPOCTPAaHCTBEHHBIMU O0Opazamu. Co3manue o0pa3a MPOBOAMUTCS C OMOPOIl HA
HaIJIATHOCTh, a OTIEPUPOBAHUE 00PAa30M — B YCIOBHUSX OTBJICYCHHS OT HATJIATHOCTH,
MBICJIIEHHOTO U3MEHEHHUS €0 NCXOIHOTO COAEPHKAHMUS.

OCHOBHBIMHU COJIEpKATEIbHBIMU JIMHUAMH yueOHOro kypca «I'eomeTrpusi»
B 10-11 xmaccax sBustorcs: «MuororpanHukn», «lIpsMble H  IUIOCKOCTH
B IIPOCTPAaHCTBE», «Tenma BpameHus», «BeKTOpbl U1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBaHKE JIOTHUECKIX YMEHUN PACTIPEACIISICTCS HE TOJBKO 0 COACPKATETHHBIM
JIMHUSM, HO U TI0 ToJilaM 00y4YeHUsl Ha YPOBHE CpeJIHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MIPEAMETHBIM pe3yibTaTam
OCBOCHHS TPOTpaMMbl TI0 TEOMETPHUH, pPACHPEACIEHHBIM IO ToJaM OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE T€OMETPUICCKUMHU TIOHSITHIMU
U HaBbIKAMU OCYIIECTBISJIOCH MOCIEA0BATENBLHO U MOCTYNATENIbHO, C COONMI0ACHUEM
MIPUHITUTIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUATUCH B OOIIYIO CHUCTEMY
reOMETPUYECKHUX MPEACTABICHUN 00yJaroIIUXCs, pacIupss U yriyosss e€, oOpasys
IPOYHBIC MHOKECTBEHHBIE CBSI3H.

OOGmiee yncaO0 YacoB, PEKOMEHJOBAHHBIX IS W3YYEHHUs Y4YEOHOro Kypca
«I"eometpus» — 102 yaca: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kinacce — 34
yaca (1 gac B Heemio).

COAEPXAHHUE OBYUYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBRO.
[TonsiTne 06 aKCMOMATHYECKOM TTOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUN
U CJICICTBUSI U3 HUX.

B3auMHOe pacnosiokeHue npsIMBIX B MPOCTPAHCTBE: IMEPECEKaroIuecs,
napasulebHbIE U CKpelMBaromuecs npsimsie. [lapasienbHOCTh NPSIMBIX U TNIOCKOCTEN
B NPOCTPAHCTBE: MNapajuieibHbIC NPSIMbIE B MPOCTPAHCTBE, MAPALICIBHOCTH TPEX
NPAMBIX, MApPaUIEIbHOCTh NPSIMOW M IUIOCKOCTH. YTIUIBI C COHAIIPaBJICHHBIMU
CTOPOHAMHM, YTOJI MEX]Yy MPSIMBIMH B TIPOCTpaHCTBE. [lapaninenbHOCTh MIIOCKOCTEN:
NapajuieJbHbIE IUIOCKOCTH, CBOWCTBA NapajulelbHbIX Iuiockocte. IIpocreimue
IPOCTPAHCTBEHHbIE (UTYphl HaA TUJIOCKOCTH: TETpadap, KyO, Mapaienenunes,
MIOCTPOCHUE CEYEHMUI.

[lepneHAUKYISAPHOCTD MPSIMOM M IUIOCKOCTH: TEPIEHAUKYIISIPHBIE HPSMBICB
MIPOCTPAHCTBE, MPSIMBIE TTAPAJUIEIBHBIE U TIEPIICHIUKYIISIPHBIE K TNIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSMOU U TJIOCKOCTH, TEOpEMA O MPSIMOM NEPIICHAUKYIISIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY MPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN
YTOJI, JMHEWHBIN YToa IBYTPaHHOTO yria. [lepneHInKyasip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TIJIOCKOCTH, MPOEKIUS (QUTYPHI
Ha IJIOCKOCTh. lIepneHAuKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPNEHIUKYISIPHOCTH
JBYX IJIOCKOCTEN. Teopema o TpEX NepHeHIuKyIsipax.

MHororpaHHuKH
[ToHsiITHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKIIBIC U
HEBBINYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMSI TPU3MBI, MpsSMas W HAKJIOHHAS TPHU3MbI, OOKOBas W
MOJIHASI TOBEPXHOCTH MpU3Mbl. [lapannenenunesn, npaMOYyrobHbINA NapayIeIeuIe]]
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v ero cpoucTia. [lupamuga: n-yronpHass nupaMmuaa, rpaHd 1 OCHOBAHUE MTUPAMU/IBI,
OOKOBasi M TOJIHAA MOBEPXHOCTh MHUPAMUJIBI, MPABUIIbHAS M YCEUEHHAs MUpaMUJA.
DJIeMEeHThl TNpU3Mbl W nupamMuabl. [IpaBuiIbHBIE MHOTOIPaHHUKHU: TOHSTHE
MPAaBUJIBHOTO MHOTOIPAHHUKA, IMpPAaBUJIbHAS MpU3Ma M IPaBUWIbHAS IHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUJa U IPABUWIBHBINA TeTpadap, Kyo0. IIpenacraBieHue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, JOACKa’ip U ukocarap. CeueHus npu3Mbl
Y TUPaMUJIBI.

CumMeTpuss B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
MJIOCKOCTU. DJEMEHThl CHMMETPUU B MUPAMUIAX, MMapaJIeenuIieax, MpaBUIbHbIX
MHOT'OTPaHHHKAX.

Brruncienne 31eMeHTOB MHOTOTPAaHHUKOB: pé0Opa, nuaroHany, yribl. [lnomans
OOKOBOI TOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TMPSAMOW TPHU3MBI, IUIOIAb
OCHOBaHMi, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi mpu3mbl. [lnomaas 60koBon
IIOBEPXHOCTH M TOBEPXHOCTH IMPABUIBHOW IHPAMUJBI, TEOpeMa O IUIOLIAIN
yceu€HHOU nupamusl. [lonstue 00 00béMe. O0BEM TUpaMuabl, IPU3MBI.

[Tono6nsie Tenma B mnpoctpancTBe. COOTHOIIEHUS MEXIY IUIONMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEI.

11 KJIACC

Tesia Bpamenus

[{umuaapuydeckas MOBEPXHOCTh, 00pa3yIOIINe TUINHAPUIECKON MOBEPXHOCTH,
OCh LIMJIMHJPUYECKOU MOoBepXHOCTU. LlunnHap: ocHoBaHMs U OOKOBasi MOBEPXHOCTb,
oOpasyroliias U oCh, IIoNIaab OOKOBON U MOJHON MOBEPXHOCTH.

Konnueckast mMoOBEpXHOCTh, OOpa3yroOIIMe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MmoBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yroImas u
OCh, TIJIOMIA > OOKOBOM M MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pasyromue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH.

Chepa um map: HeHTp, paauyc, AWAMETpP, IUIOLMIATb IOBEPXHOCTH C(hEpHI.
B3auMuoe pacnonoxkenue chepsl U IMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
I0MAAL ChEpHI.

N3o0pakeHue Teln BpalleHus Ha IMII0CKOCTU. Pa3BépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Ten BpallleHHs] ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTUCAHHBIHN
okoJ10 cepsl, chepa, BoucaHHasi B MHOTOTPAHHUK, WJTU TEJIO BPAILICHHUS.

ITonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. TeopemMa 06 0O0bEME
PSIMOYTOJILHOTO TIapaJijiesienumnena u cieacTBus u3 He€. O0BEM MIMHIpa, KOHYyCa.
O0bEM 11apa u Twiomaab chepol.

[Tonobnsie Tenma B mpocTtpaHcTBE. (COOTHONIIEHUS MEXAY IUIOMIAAsSIMU
MOBEPXHOCTEH, 00bEMaMU MOJJOOHBIX TE.

Ceuenus mumHIpa (TapaJICIbHO W TEPIICHAUKYJISIPHO OCH), CEUEHHUsS KOHYcCa
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS I1apa.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmIOCKOCTH U B mpocTpaHCcTBE. CIIOXKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHune BeKkTopa IO TpPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenue 3ana4, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI JEUCTBUN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3axaun B KOopAuHATaX. YTOJI MEXAY BEKTOPaMHU.
CkalsipHOE TPOM3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY MNPSAMBIMA H
IIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I TIPH PELLIEHUU T€OMETPUUYECKUX 3a]1a4.

ITPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenns B 10 kjacce oOydYaromMiics TMOJYyYUT CIICAYIOIINE
peIMEeTHbIE Pe3yIbTaThl:

OIIEpUPOBATH MOHATUSAMU: TOUKA, IPSMasi, INIOCKOCTb;

OPUMEHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBHS W3 HUX MpPU PELICHUU
reOMEeTPUUECKUX 33/1a4;

ONEepUPOBATH MOHATUIMH: NApaUIETbHOCTh U MEPHEHAUKYISIPHOCTH MPSIMBIX U
IIOCKOCTEH;

KIACCU(PUIIMPOBATh B3aWMHOE pPACIOJOKEHUE TMPSAMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE;

OTEepUPOBATh MOHIATUAMM: JBYTPAHHBIM YroJj, TpaHH JBYIPaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, TWHEHHBINA yroJl IBYTPAHHOTO yTiia, TpaayCcHas Mepa IBYTPaHHOTO
yria;

ONEpPUpPOBATh TMOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA M  HEBBITYKJIBINA
MHOTOTPaHHHK, JIEMEHTHl MHOTOTPaHHUKA, TPABIIIBHBI MHOTOTPaHHUK;

pacrmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHHKOB (MHpaMuia, TMpU3MA,
MPSAMOYTOJIbHBIN Napaylienenunes, Kyo);

KJIaCCU(PUITMPOBATH MHOTOTPaHHUKH, BBIOMPAsi OCHOBAHUS IS KJIaCCHU(PUKAIIUU
(BBIMYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAHHUKH, TPABUIILHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HaKJIOHHBIE IPU3MBI, TTapajIesIeUIe bl );

OIIEPUPOBATH MOHATHIMHU: CEKYIasi MJIOCKOCTh, CEUEHNUE MHOTOTPAaHHUKOB,

OOBSICHATH MPUHIIMIIBI TIOCTPOSHUS CEYCHUH, UCIIONB3YsI METO/ CIIE/IOB;

CTPOUTH CEUEHHsS] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMIOJIHATH (BHIHOCHBIE)
IUIOCKHUE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHH3Y;

pemaTh 3a/a4d Ha HAaXOXJICHHE NeOMETPUYECKHX BEIWYHMH IO 00pasnam WM
aITOpUTMaM, TMPUMEHsSST M3BECTHBIE aHAJIUTUYECKUE METOJbl IMpPH pEHIeHUU
CTaHJIAPTHBIX MATEMATHYECKHUX 3a/Jad Ha BBIUMCICHHE PACCTOSHUN MEXIY ABYMs
TOYKAMH, OT TOYKHU JI0 MPSAMOI, OT TOUKH JI0 TJIOCKOCTH, MEXAY CKPEIIMBAIOIINMHUCS
PSIMBIMH;

pelaTh 3aJa4d Ha HaXO0XKJIeHHE T€OMETPUYECKUX BEIUYMH MO 0OpaslaM WM
aJITOpUTMaM, TIPUMEHSIS U3BECTHBIE AHAIUTUYECKHUE METOJBI MPH PEIICHUH
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CTAaHIAPTHBIX  MAaTEMAaTHYECKWX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXK Ty TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIISATh OOBEMBI W IIOMIAMA IMOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma,
nupamMuza) ¢ MpuMeHeHrneM (popMyIl, BEIYUCIATh COOTHOIIEHUS MEXKITY TUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB;

OTIEepUPOBATH MOHIATUAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MIIOCKOCTh
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, TPeoOpa3oBbIBATH W HWHTEPHPETHPOBATH  HWHQPOPMAIIUIO
0 MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO HAa YEPTEeXKax H
PUCYHKaX;

MPUMEHSATh TeOMETpUYecKre (HaKThl JJI PEIICHHUS CTEPEOMETPHUCCKUX 3ajad,
MIPENOIAaTafoIINX HECKOJIBKO IIAaroB pPENICHHS, €CITU YCIOBHUS MPUMEHEHUS 3a/laHbl
B SIBHOU (hopme;

OPUMEHSTh  MPOCTEHIIMEe  TpOrpaMMHBIE  CpPEelCcTBAa M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKIX 3a]1aY;

MPUBOJNTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MIPHUPOJAC U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

NPUMEHSATh TOJYYCHHBIE 3HAHMS Ha TPAKTHKE: aHAIM3UPOBATH peallbHbIC
CUTyalldd ¥ TIPUMEHSATh W3YYCHHBIC TOHATHS B TPOIECCE TOMCKA PEIICHUS
MaTeMaTH4ecKu CHOpMYIUPOBAaHHON TTPOOIEMBI, MOACITUPOBATh PEAbHBIC CUTYAINN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TCOMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOppl, peraTh MPaKTHYECKHUE
3aJ1auu, CBSA3aHHBIC C HAXOKICHUEM TCOMETPUICCKUX BEITMYUMH.

K xonity o6yuenus B 11 kjacce oOy4aromuiicss HayduTCs:

OTIepUPOBATh TOHATUSMU: IWJIMHIPUYECKAs TOBEPXHOCTh, O0Opa3yroIIue
HUJIMHAPUYECKON TOBEPXHOCTH, UUIUHAP, KOHUYECKass MOBEPXHOCTh, 00pa3yromne
KOHUYECKOM TOBEPXHOCTH, KOHYC, c(pepruyeckasi HOBEpXHOCTb;

pacrno3HaBaTh Teja BpamnieHus (MIIMHIP, KOHYC, cdepa U 1map);

OOBSACHSTH CLIOCOOBI TTOTYICHUS TEJ BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACTOIO0KEHHUE C(ephl U MIIOCKOCTH;

ONepUpOBaTh MOHATUSAMHU: IAPOBON CETMEHT, OCHOBAHHE CEITMEHTa, BBICOTA
CerMeHTa, apoBOM CJIOH, OCHOBAaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHUCIIATh O0BEMBI U TUTOIIAM TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUIECCKUX
TEJ C IPUMEHEHUEM (HOpMYyIT;

OMepUpOBaTh MOHATUSIMHU: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U ONUCAHHBIN
oKoJ10 cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAILICHNUS,

BBIYHCIIATh COOTHOIICHUSI MEXIY TUIOMAIIMIA TTOBEPXHOCTEH M 00bEMamMu
I10JTOOHBIX TEI;
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u3o00paxaTb wu3y4yaemble (GUTYpPbl OT PYKH U C TPUMEHEHHUEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB,

BBITIOJHATH (BBIHOCHBIE) TIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Buxa cBepxy, cCOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPaIlCHHUS,;

U3BIIEKAaTh,  HMHTEPIPETHPOBaTH W NPeoOpa3oBbIBaTh  HHQPOPMAIUIO
0 IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaX;

OTIepUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH JICMCTBUS CI0XKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKECHHUS
BEKTOpPA Ha YUCJIO0, OOBSICHAThH, KAKUMHU CBOWCTBAMU OHH 00JIaJa0T;

IPUMEHSTH IPABUJIO MapaJuIesIenuIeaa;

OIEpPUPOBATH TMOHATHSIMHU: JEKAPTOBBI KOOPIAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOpPAMHM, CKaJSPHOE MPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIaHApPHBIC
BEKTOPBL;

HaXOAUTh CyMMY BEKTOPOB M IMPOU3BEACHHUE BEKTOPA Ha YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE TMPOM3BENEHUE, paCKIaAbIBaThb BEKTOp MO  JBYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPIHHAT;

NPUMEHSTh TeoMeTpuueckrue (akThl JUIs PELICHUS CTEPEOMETPHUUECKHX 3ajad,
IPENOoJIararoliuX HECKOJIBKO MIAroB PEHICHUS, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl
B SIBHOI (popme;

pemaTh TMPOCTEHIIMe TreoMeTpUYEeCKHe 3alayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOT'O METOJ1a;

peliaTth 3a7a4u Ha JI0Ka3aTeIbCTBO MaTeMaTUYECKUX OTHOLICHUH U HAXO0XKICHUE
reOMETPUYECKUX BEIMYMH MO 00pa3llaM WM alropuTMaM, NPUMEHSSI U3BECTHBIC
METO/IbI TIPH PEIICHUN CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1a4;

OPUMEHSTh  MPOCTEHINMEe  TPOrpaMMHBIE  CpPEeICTBAa M DJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKIX 3a/1a4;

MPUBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAC U KHU3HHU,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSATHh TIOJy4YCHHBbIC 3HAHHWS Ha TMPaKTUKE: AaHAIW3UPOBATh peabHbIC
CUTyalldd W TIPUMEHATh W3YYCHHBIE TIOHATHS B TMIPOILIECCE TIOMCKA PEIICHHS
MaTeMaTH4eCcKu cHOpMyIHPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAJIbHBIE CUTYAIUH
Ha S3bIKE TEOMETPHH, HCCIEA0BAaTh IOCTPOCHHBIE MOJIEIH C HCIOIh30BAaHHEM
reOMETPUUECKUX MOHATHM M TeopeM, ammapara anreOpbl, peliaTh MNPaKTUYECKUE
3a/1a4yd, CBSI3aHHBIE C HAXOXKICHIUEM I€OMETPUIECKIX BEITHMUMH.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE coiepKaHne OcCHOBHBIE BU/JIBI AESTEINHHOCTH
(Templ) Kypca 4acoB oOyyJaronuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MOHATHS CTEPEOMETPUH: AKTYaJIu3uPOBATh (PaKThl U METOABI

TOYKa, MpsiMasi, MIIOCKOCTb,
npoctpancto. [IpaBuna nzo0paxkenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTHSI: IepeceKaroIHecs
TUIOCKOCTH, TIEPECEKAIOIINUeCs MpsMast
Y TUTOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKaMH,
M300paKeHre MHOTOTPaHHHKOB

Ha PUCYHKaX, HA TPOCKIIMOHHBIX
yepTexxax. HauanbHbie cBeeHUS

0 KyOe u mupaMuze, uX pa3BEPTKU

u mozenu. CeueHnss MHOTOTPaHHUKOB.
[TonsiTne 06 akCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPHUH U CIEACTBHSI U3 HUX

TUTAHUMETPUH, PEIICBAHTHBIC TEME.
Ioay4aTh npecTaBICHUS

O MIPOCTPAHCTBEHHBIX (PUTypax,
paz0OupaTh MPOCTEHIIHE TIPaBUIA
n300paxeHus 3Tux uryp.
N300paxkaTh NpAMYyIO U IIIOCKOCTb
Ha PUCYHKE.

Pacno3zHaBaTh MHOIOTPAHHMKH,
nupamMmuay, Kyo, Ha3pIBaTh UX
AJIEMEHTHI.

JlenaThb pUCyHOK KyOa, MUpaMuIbl,
HaXOJIUTh OIMIMOKU B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBCS C CCUCHUSIMU,

C METOJOM CJIEJIOB; UCIIOIh30BATh
JUISL IOCTPOCHHSI CEYCHUST METO]T
CJICZIOB, KPATKO 3alMCHIBATH IATH
HOCTPOCHHS CEUCHUSI.
Pacno3naBaTh BUJ CCUCHUS
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Y OTHOILIEHUH, B KOTOPBIX CEUYCHHE
JenuT pedpa Kyda, HaXOIUTh TIOIIAIh
CEYEHUS.

Hcnoan3oBathb nogodue npu
pELIEHNH 3aa4 Ha TIOCTPOCHUE
CEUYECHHUU.

3HAKOMUTBCS C AKCHOMATHYECKUM
ITIOCTPOCHUEM CTEPEOMETPUH,

C AKCHOMaMH CTEPEOMETPUH

U CIEACTBUSMU U3 HUX.
NanrocTpupoBarhb akCHOMBI
PUCYHKaMH U IpUMEpPaMHu

U3 OKPY’KaOIIeH 00CTaHOBKHU

[IpsiMble 1 TUIOCKOCTH 12 B3anMHOE pacnosaoxeHnue NpsMbIX AKTYyaJau3upoBaTh (GaKTbl U METOIbI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: NIepECEKarOLIUECs, IUIAHUMETPHH, PEIEBAaHTHBIE TEME,
[TapajuenbHOCTB IPSIMBIX napaJljIeIbHbIE U CKPEIUBAKOIIUECS IIPOBOJUTH AHAJIOTUU.
U IIJIOCKOCTEN IpsIMBIE. Ilepeuncasitb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PACIIONOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEHN B IPOCTPAHCTBE: B IIPOCTPAHCTBE, WILIIOCTPUPOBATH UX
ITapaJuIeNIbHBIE MPSMBIE Ha IIPUMEpax.
B IPOCTPAHCTBE; I1APAJUICIBHOCTh /laBaThb onpeaeneHue
TPEX MPSIMBIX; NAPAIUICIBHOCTD CKPEIIMBAOLIUXCS IPSIMBIX,
IIPSAMOU U INIOCKOCTH. YTJIBI (dopMynupoBaTh NpU3HAK
C COHAIIPaBJICHHBIMYU CTOPOHAMU; YTOJI | CKPELIUBAIOIINXCS IPSIMBIX
MEXIy IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSATH €T0 IIPU PEILIECHUN
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[TapannenbHOCTh TIIIOCKOCTEM:
napa’suiesibHbIe IIIOCKOCTH; CBOMCTBA
MAPAJUICITBHBIX INIOCKOCTEH.
[Tpocreiiiine npocTpaHCTBEHHbBIE
¢burypsl Ha IUIOCKOCTH: TETPAdp, KyO,
napa’suiesienumne1; IoCTPOCHUE
ce4yeHMuH

3az1ad.
Pacno3naBathb nipu3my, Ha3bIBaTh €€
DJIIEMEHTHI.

CrpouTsh ceueHus: NIpU3Mbl

Ha TOTOBBIX YEPTEXKAX.

Ilepe4yucjasiTh BO3MOXHBIE CIIOCOOBI
B3aMMHOTO PACIIOJIOKEHUS MPSAMON
Y TUIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJNUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATBHOM KU3HH.
JdaBaTh onpeaesenue
N1apajuIeIbHOCTH IPSAMOU

Y TIJIOCKOCTH.

DopMyTHPOBATH NPU3HAK
NapaJJIENbHOCTH IPSIMOU

Y TUIOCKOCTH, YTBEPKIAEHUE O IIPSIMOU
IIEPECEUYEHHUS IBYX IIOCKOCTEH,
IPOXOAIIMX Yepe3 NapajlIeIbHbIC
IpsIMBIE.

Pemarb npakTryeckue 3a1adn

Ha MOCTPOCHUE CEUCHUU
MHOTI'OTPaHHHKA.

OO0BSICHATH Clly4au B3aUMHOTO
PaCIOJIOKEHUS TUIOCKOCTEN.

/laBaThb onpeneeHune apauieIbHbIX
IJIOCKOCTEW; PUBOJUTH IPUMEPHI
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Y3 PEAJIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, HILTIOCTPUPYIOIINE
[1apaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoab3oBaTh npu3HaK
NapaJuyIeIbHOCTH JIBYX INIOCKOCTEH,
CBOMCTBA MAPAJIEIBHBIX IIJIOCKOCTEN
IIPU PELIEHUU 3a]1a4 Ha [IOCTPOCHHUE.
OO0BACHATD, YTO HA3LIBACTCS
HapaJyIeIbHbIM IPOCKTUPOBAHUEM

Y KaK BBIIIOJIHSIETCS IPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

H300paxkaTh B napamieabHON
MPOEKIUU PA3TUYHbBIE
reoMeTpuuecKue (GUryphl.
MopeanpoBaTh peabHbIE CUTyalluU
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAaHUEM I'€OMETPUUYECKUX
ITOHSTHH.

Hcnoab3oBaTh IIpU pelICHUH 3a1a4
Ha IIOCTPOEHUE CEUCHM ITOHATHE
napajieIbHOCTH, TPU3HAKU

Y CBOICTBA MapajuIeIbHbIX TPSIMBIX
Ha IUJIOCKOCTHU
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[leprnieHIUKYIIPHOCTD NPSAMbBIX
U IUIOCKOCTEN

12

IleprieHIMKYISIPHOCTD IPSIMOM

Y IUIOCKOCTH: NIEPIEHANKYIISIPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSIMBIE
IapaJuIeIbHBIE U IEPIICHIUKYIISIPHBIC
K IUNIOCKOCTH, IPU3HAK
IIEPIICHIUKYJISIPHOCTH MPSAMOU

U IJIOCKOCTH, TEOpEMaA O IPSIMOMN
MEPIICHIUKYJIIPHON INTIOCKOCTH
IleprieHIMKYIISIp U HAKIIOHHBIE:
pPacCTOsIHUE OT TOYKHU 10 TUIOCKOCTH,
PacCTOSIHUE OT NPAMOM A0 TUIOCKOCTH

AKTYyaau3upoBaTh (HaKTbl U METOIbI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

OO0 BICHATDH, KAKOW yIroJI Ha3bIBAETCS
YTJIOM MEK]1y IEPECEKAIOIIUMUCS
IPSIMBIMH, CKPEILUBAOIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

JdaBatb onpenenenue
NEPHEHANKYJIAPHBIX MPSMBIX

Y IPSIMOM, TIEPIICHIUKYJISIPHOU

K IUIOCKOCTH.

HaxoauThb yriibl MEXITy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOe
Y IApaMHU/IE.

IIpuBOAUTH NPUMeEPBI U3 PEATBHOU
AKU3HU U OKpYXarouieil 00CTaHOBKH,
WJUTKOCTPUPYIOLIUE
NEPHEHANKYJIIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y MIEPIIEHUKYISIPHOCTD MTPSMOI

K IUIOCKOCTH.

PopmMyTHPOBATH NIPU3HAK
NEPHEHANKYJIIPHOCTH NPSAMOU

Y TJIOCKOCTH, IPUMEHATH €T0 Ha
IPAKTHKE: OOBSICHATH
NEePHEeHANKYIIPHOCTh pedpa Kyba

Y MAroHAJIA €ro rpaHu, KOTopas €ro

41




denepanpHas padbodas mporpamma | Marematuka. 10—11 kimaccsr (6a30BbIi YpOBEHB)

HE COJICPIKUT, HAXOJAUTH JJINHY
JMaroHany Kyoa. BeIYucisTh BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIBHOU
nupamMuj 1o JajimHaM peoep.

Pematsp 3a1a4u1 Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
NPSIMOM U TUIOCKOCTH,

C UCIIOJIb30BAHUEM NP PELLICHUU
IUTAHUMETPUUECKUX (PaKTOB

Y METOJOB.

OO0bsACHATH, UTO HA3LIBAIOT
NEPIEHIMKYIISIPOM U HAKIIOHHOW

Y3 TOYKH K IJTIOCKOCTH; IPOESKIUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBSACHSITS,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH 10 IJIOCKOCTH; MEXKIY
MapaJUIETbHBIMU TUIOCKOCTAMU; MEXKITY
IPSAMOM U NTapajuIeIbHON €1
IUIOCKOCTBIO; MEXTY
CKPENIMBAIOIINMUCS TPSMBIMHU.
HaxoauTthb 3TH pacCTOSHUA B IPOCTHIX
cily4asix B KyOe, mupamue, mpu3me.
MoaeaupoBaTh peajabHbIE CUTYallMU
Ha S3bIKE TEOMETPUU, UCCIEN0BATH
MIOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
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MTOHSITHH.

Hcnoab30BaTh Ipy pELICHUH 33124
Ha IIOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoMcTBa MPSAMOYTOJIHHBIX
TPEYTOJIbHUKOB

YTl MEXKAY TPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIIBI B IPOCTPAHCTBE: YTrOJI MEKY
IPSIMOM Y TUIOCKOCTBIO; IBYTPAHHBIN
YTOJ1, IMHENHBIN IO IBYTPAHHOIO
yria.

IleprieHIMKYISAPHOCTD TIOCKOCTEN:
IIPU3HAK [IEPIEHANKYISIPHOCTH IBYX
IUIOCKOCTEN. TeopeMa o TpEx
NEPHEHANKYIISIPax

AKTYyaJau3upoBaThb (HaKTbl U METOIbI
IIJJAHUMETPUH, PEIIEBAHTHBIC TEME,
IIPOBOJUTH AHAJIOTUU.

JdaBatb onpeaejneHue yriia Mexay
IIPSAMOM U IIOCKOCTBIO,
bopMyIpPOBaTh TEOPEMY O TPEX
NEPHEHANKYIIApax U 0OpaTHYIO K HEH.
HaxoauTs yroy mexay npsmMoun

Y IIJIOCKOCTBIO B MHOT'OTPaHHUKE,
pacCTOsIHUE OT TOYKH A0 MPSIMOU

Ha [UIOCKOCTH, UCIIOJIb3YS TEOPEMY

0 TpEX nepneHauKkysapax. Ilposoaurs
Ha YepTEKE MEPIEHIAUKYIISAP: U3 TOUKU
Ha [PAMYI0; U3 TOYKHU Ha IJIOCKOCTb.
JaBath onpenenenHue AByrpaHHOro
yria U ero 351eMeHToB. OOBSICHATh
PABEHCTBO BCEX JIMHEHHBIX YIJIOB
JBYTPAHHOTO yIJIa.

Haxoauth Ha yepTexe JBYIpPAHHBIN
yroj npu pedpe NupaMuibl, IPU3MBbI,
napajuiejaenunea.
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JdaBaThb onpeaejieHre yria MEex1y
IIJIOCKOCTSIMM.

JdaBaThb onpeaesieHue

U (opMyIHMpPOBaTH NPU3HAK
B3aMMHO NEPIEHANKYIAPHBIX
IIJIOCKOCTEN.

HaxoauTs yribl MEXy IIIOCKOCTSIMHU
B KyOe u mupamu/e.

Hcnonb3oBaTh npy perieHnn 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI
IIJJAHUMETPHH.

MoaenaupoBarh peanbHbIE CUTYaLlUN
Ha S3BIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCIIOJIb30BAHUEM I'€OMETPUUECKUX
IIOHSATHUH.

Hcnonb3oBaTh npy pelieHnn 3a1a4
Ha [IOCTPOECHUE CEYECHUU
COOTHOILIEHUS B MPSMOYTOJIIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKHU

11

ITonsiTE MHOTOIpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKIIbIC
MHOT'OTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHUKA.

IIpusma: n-yronpHas npusma; rpaHu

AKTYaJu3upoBaTh HaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTUH.

JdaBaTb onpenesieHue
MapajuiesienuIe1a, pacno3HaBaTh €ro
BHJIbl U U3Y4YaTh CBOWCTRBA.
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Y OCHOBAHMUSI MPU3MBI; PSMast
Y HAKJIOHHAsI MPU3MBbIL; OOKOBast

Y TIOJIHAsI IOBEPXHOCTD MPU3MBI.
[Tapamnenenunen, IpAMOYTOJIbHBIN
napajJieJenunes i ero CBOMCTRa.
[Tupamupa: n-yronpHas nupaMua,
I'paHU U OCHOBaHUE MUPAMHUIBI;
OOKOBasi M MOJHAsI TOBEPXHOCTh
NYMpaMu/Ibl; IpaBUiIbHAs U yCEUEHHAS
nupamuja.

DneMEeHThI PU3MbI U TUPAMUJIBIL.
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSITUE TPABUIBLHOTO
MHOTOIpaHHMKA; MTpaBUJIbHAS TPU3Ma
Y MPaBWIbHASI MTUPAMU/JA; IPABUIIbHAS
TPEYTroJIbHAsI MUPAMH/IA

Y TIPaBWJIBHBINA TETPadAp; KyO.
IIpencraBienue o0 nNpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3/Ip, J0JIeKadIp
Y MKOCA3IP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUKH,
MPSAMOiA, IIIOCKOCTH. DIEMEHTHI
CUMMETPHUH B TUpamMuaax,
napajuie’enuneaax, npaBuiIbHbIX
MHOTOIPAHHHKAX.

JdaBaThb onpeiesieHue nupaMuibl,
pacmo3HaBaTh BU/Ibl TUPaMUJI,
(hopmynupoBaTh cBOCTBa pEdED,
TPaHEN U BBICOTHI ITPABUILHOU
MAPaAMHUIBI.

Haxoauts miomanb IoJIHON

1 OOKOBOM TOBEPXHOCTH MUPAMU/IBI.

JlaBaTh onpeaeseHre yCEUEHHOM
MUPaMUJIbI, HA3bIBaTh €€ JIEMEHTHI.
DopMyJaHPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MOBEPXHOCTH
IIPABWJIBHOW YCEYEHHON MTUPAMUIBI.
PemaTnb 3a1aun Ha BRIYMCIICHHUE,
CBSI3aHHBIE C MUPAMUAAMU, a TAKKE
3a71a4¥ Ha MIOCTPOEHUE CEUEHU.
JaBaTb onpeaeaeHue IpU3Mbl,
Pacmo3HaBaTh BUJIbI [IPU3M,
H300pakaTh IPU3MBI HA YEPTEKE.
HaxoauTts riomaabr NOJHON UK
OOKOBOI TTOBEPXHOCTHU MPU3MBI.
HN3y4yars cooTHOIIEHUs Ditnepa
JUTst yncna péoep, TpaHei U BEpIINH
MHOTOTPaHHHUKA.

N3y4ars BUABI IPABUIBHBIX
MHOT'OTPaHHUKOB, X HA3BaHUS

Y KOJIMYECTBO IPAHEH.

45



denepanpHas padbodas mporpamma | Marematuka. 10—11 kimaccsr (6a30BbIi YpOBEHB)

Beluncienue 3J1eMeHTOB
MHOI'OI'PaHHUKOB: péOpa, JUaroHaiu,
yribl. [Tnomane 60K0BOM MOBEPXHOCTH
Y ITOJTHOM MOBEPXHOCTH NPSIMOM
IIPU3MBI, IUIOIIAIb OCHOBAHUM, TEOpEMA
0 OOKOBOM MTOBEPXHOCTH TPSIMOM
npusmsl. [Tnomans 60koBoM
ITOBEPXHOCTU U IOBEPXHOCTH
[IPaBUJIBHOM MAPaMUbI, TEOPEMA

0 IJIOIIAX OOKOBOI IOBEPXHOCTH
YCE€YEHHOU MUPAMUBI

HN3yuyarb cuMMeETpHIO
MHOT'OTPaHHHKOB.

OO0BACHATDH, KAKHEC TOUKH
HAa3bIBAIOTCS] CAMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, ITPAMOU
WJIU TIJIOCKOCTH, YTO HA3BIBAKOT
LEHTPOM, OCBIO HJIH ITIOCKOCTBIO
CUMMETPUHU (QUTYPBHIL.

IIpuBoauTh NpuUMepsI
CUMMETPUYHBIX (PUTYDP B apXUTEKTYpeE,
TEXHUKE, IPUPOJIE.

MoaeaupoBaTh peaIbHbIE CUTYalluN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEITN

C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSTUH, UCTIOIB30BaTh MOJj001e
MHOT'OTPaHHHUKOB

OO6bEMBI MHOTOTPAHHUKOB

[Toustre 06 00bEMe. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYyaJau3upoBaTh (HaKThl U METOIbI
IUIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BSACHATDH, KaK U3MEPSIOTCS
00BEMBI TeI1, MPOBO/ISI AHATIOTUIO

C U3MEpPEHUEM IIIoIaaeH
MHOI'OYT'OJIbHUKOB. @0OpMyJIMpOBaTH
OCHOBHBIE CBOICTBA 0OBEMOB.
HN3y4arb, BLIBOAUTH (pOPMYJIbI
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00BEMa MPSMOYTOILHOTO
napajuieJenunes1a, Ipu3Msl

Y TUPaMU/IBL.

BbruncasaTb 00bEM MPU3MBI

U TIUPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM JJI PELLICHUS
CTEPEOMETPUUECKUX 3a]a4 U

JUTSL HAXO0KJICHUS T€OMETPUYECKUX
BEJIMYUH.

MopenupoBaTth peanbHbIE CUTYallun
Ha SI3bIKE T€OMETPUH, HCCIIeI0BATh
MOCTPOEHHBIE MOJICTTU

C UCII0JIb30BAHNEM I'€OMETPUUECKUX
IIOHATUN

[ToBTOpEHME: ceueHus,
PaCCTOSIHUS U YTJIbI

[TocTpoeHnue ceueHui

B MHOTOTPaHHUKE.

Brruuciienue pacCTOsTHUM: MEXTY
IBYMs TOYKaMH, OT TOYKH JI0 IIPSIMOM,
OT TOYKH JI0 TJIOCKOCTH; MEXKITY
CKPELIMBAIOIINMUCS MPSIMBIMH.
Brrunciienue yrioB: Mexay
CKPEIIMBAIOIIUMUCS TPSIMBIMH,
MEXAY NMPSIMOU U IUIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YIIIOB MEXIY
MJIOCKOCTSIMH

CTponTh ceueHre MHOTOTPaHHUKA
METOJIOM CJIEZOB.

JlaBaThb onpejiesieHle paCCTOSTHUS
MeXxay puUrypamu.

HaxoauTh paccTosiHue MEXIY
napajuieIbHbIMU IUIOCKOCTSAMM,
MEX Iy INIOCKOCTBIO U MTapaJuIeIbHOU
el IPSAMOU, MEXKTY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.
CTpouTthb JTMHENHBIN YOI
JBYTPAHHOTI'O yTja Ha YEPTEKE
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MHOTOTPAHHHUKA U HAXOJAUTh €TI0
BEJIMUUHY.

Haxoautsb yriibl MKy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE coiepxKaHue OCHOBHBIE BU/IbI I€ATEIBHOCTH
(Tembl) Kypca 4acoB oOyyJaronuxcs
Tena BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaau3upoBaTh HaKTbl U METOIbI

JIUaMeTp; MIONIa/lb MOBEPXHOCTU
cdepsl. BauMHoe pacnosoxenue
cdhepsl U MIIOCKOCTH; KacaTeabHas

MJIOCKOCTH K cpepe; Tuiomaas chepel.

N3obpaxkenue chepswl, mapa
Ha TUIOCKOCTH.
Ceuenns mapa

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaesieHus chepsl U mapa,
WX IIEHTpA, paJnyca, JuaMeTpa.
Onpeneasats chepy Kak Gurypy
BpAILICHUS OKPY>KHOCTH.
HccaenoBatb B3aMHOE
pacrojoxxeHue chepbl U IIIOCKOCTH,
IBYX c(ep, WITICTPHUPOBATH TO
Ha YepTekax U pUCYHKaX.
DopMyJTHPOBATH ONIPEACICHUE
KacaTelIbHOM MIOCKOCTH K cdepe,
CBOMCTBO M ITPU3HAK KacaTeJIbHOM
IJIOCKOCTH.

3HAKOMHTBCS C TCOAC3UNUCCKUMHU
JTUHUSAMU Ha chepe
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[unuHIpudeckas MOBEPXHOCTD,
oOpa3yromye MUINHAPUIECKON
MOBEPXHOCTH, OCh IIHJIMHIPHYECKON
noBepxHocTH. L{unuHIp: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpasyroIias U och; IIONIAdhb
OOKOBOI1 U IOJTHOW OBEPXHOCTH.
N300paxeHne UIMHIpA

Ha IIJIOCKOCTH. PaBBépTKa muJmHAapa.

Ceuenus uauHIpa (MIOCKOCTBIO,
MapajyieIbHON UIn
MEPIECHIUKYIISIPHOW OCHU IIUIUHAPA)

OO0bSICHATH, UTO Ha3BIBAIOT
HWIMHAPOM, Ha3bIBaTh €r0 SJIEMEHTHI.
N3y4arh, 00BIACHATDH, KaK OJTYYUTh
HWIMHAP MYTEM BpalllCHUS
MPSAMOYTOJIbHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYIIBI
JUUTS BEIYHCJICHHS TUIOMAA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuars, pacno3HaBaThb pa3BePTKY
HWINHApA.

N300paxaTh MUIMHID U €70 CEYEHUS
IJIOCKOCTBIO, TPOXOIAIIECH Yepe3 €ro
OCb, NApAJJICIIbHOW WJIN
NIEPIIECHINKYJIAPHOU OCH.

Haxoauthb mIonaam 3TUX CEUSHUH.
MoaenaupoBarh peanbHbIE CUTYaLlUH
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH
MMOCTPOEHHBIE MOJICIIN

C UCMOJIb30BAHUEM T€OMETPUUYECKHUX
MMOHSATUM

Konunueckast HoBEpXHOCTB,
oOpa3yrolre KOHUYeCKOn
IMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHOBaHME U BEPIIMHA,
oOpa3yroias 1 0Ch; TUIOIIAIb

OO0bsICHATH, KAKOE TEJIO HA3hIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
AJIEMEHTBI.

N3yuarthb, 00bIACHATD, KaK MOJYYUTh
KOHYC IIyTEM BpalICHUS
MPSMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOI1 U MOJHON MOBEPXHOCTH.
Y ceu€HHbI KOHYC: 00pa3yrolIme
¥ BBICOTA; OCHOBaHUsS U OOKOBast

IOBEPXHOCTb.

H306pa)KCHI/IC KOHYCa Ha IIJIOCKOCTH.

Pa3BépTka konyca.

Ceuenust koHyca (IJI0CKOCTHIO,
MapaIEIbHOU OCHOBAHMUIO,

Y TJIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPILHHY)

N300paxkaTh KOHYC U €0 CEYEHUs
IJIOCKOCTBIO, IPOXOSAILIEN Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIICHAUKYJIIIPHOU

K OCH.

HN3yuarh, pacno3HaBaThb pPa3BEPTKY
KOHYyca.

BbIBOAUTD, HCNOJIB30BATH (HOPMYIIBI
JUTSL BBIYUCIICHUS TUTOIIaA OOKOBO
ITOBEPXHOCTH KOHYCA.

HaxoauThb 110111311 CEYCHUM,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHAUKYIISIPHBIX €70 OCH.
OO0BsICHATH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4yarh, 00BICHATD, KaK €r0
MOJIYYHTh MTYTEM BpaILCHUS
IPSMOYTOJIbHOW TPANELHH.
BbIBOAMTH, IPUMEHATH POPMYITY
JUIS1 BBIYMCIICHUS TUIONIAU OOKOBOI
ITIOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanms Ten BpameHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTNIMCaHHBINA 0KOJI0 cdepnl; chepa,
BITMCAHHAs] B MHOTOTPAHHUK HJIN

B TEJIO BpAIICHHUSI

AKTYaJIu3uPOBaTh (PaKThl U METObI
IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

Pemarts crepeoMeTpuyecKue 3a/1auu,
CBSI3aHHBIC C TEJIaMH BpaIleHUs,
MOCTPOEHUEM CEUCHUI TeJ BpalleHUs,
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C KOMOMHAIUSMU TeJl BpaLCHUS

Y MHOTOTPAaHHUKOB Ha HAXOXICHUE
r€OMETPUYECKUX BEJIMYHH.
Hcnonb3oBaTh IpHU peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DAKThl U METObI
3a71a4M Ha BBIYKMCIICHUE

Y J10Ka3aTeNbCTBO.

MopenpoBaTh peajbHbIE CUTyalluu
Ha S3BIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCIIOJIb30BAHUEM I'€OMETPUYECKUX
MTOHATUHI

OO0OBEMBI TEN

[Tonsatue 06 06bEMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TEII.

O0bEM uIMHapPa, KOHYCA.
O06bEM 1mapa u wiomaab chepol

AKTYaJIu3uPOBaTh PaKThl U METObI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

BbIBOAMTH, HCII0JIB30BATH (HOPMYJIBI
00BEMOB: TIPU3MBI, ITWIHH]IPA,
UpaMUbl, KOHYCa; YCEUEHHOU
IIAPAMUJBI U YCEYEHHOTO KOHYCA.
Pematb cTepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB.
DopMyJIMPOBATH OIPEICIICHUE
11apOBOT'0 CErMEHTA, IapOBOT0 CJOs,
11apOBOI'0 CEKTOPA.
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IpumeHaTH HOPMYIIBI
U1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTA, I1apOBOI'0 CEKTOpa

[TogoGHBIE TENa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TLIOMA MU
MOBEPXHOCTEHN, 00BEMaMM MO JOOHBIX
TEIN

Pemiaths cTepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIE C 00BEMOM I1apa

U TUTOIIAABIO CHEpHI.

MozaenaupoBarh peanbHbIE CUTYallUH
Ha SI3bIKE TEOMETPUH, UCCIIEI0OBATh
MTOCTPOCHHBIE MOJEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
TTOHSATHM.

AKTYaJTu3uPOBATh (PAKTHI U METOBI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Pemiatb cTrepeoMeTpuuecKHE 3a7auu,
CBSI3aHHBIE C COOTHOIIEHUEM 00BEMOB
U TIOBEPXHOCTEMN MOJOOHBIX TeI

B IIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CUTYyalluU
Ha SI3bIKE TEOMETPUH, UCCIIEOBATH
MIOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
TTOHATUM

BexTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

BekTtop Ha miiockoctu
U B ipocTpaHcTBe. CloKeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYyaau3upoBaTh HaKTbl U METOIbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJNUTDH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuiio
IapajulesIenuIeaa.

Pewenne 3anay4, CBA3aHHBIX

C IPUMEHEHUEM MPABUII IEUCTBUI

C BEKTOPaAMH.

IIpssmoyrosibHas cucTeEMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BekTopa. [Ipocrenume 3amaun

B KOOpAMHATAX. YTOJ MEXKIY
BekTOopaMu. CkaisipHOe
IIPOU3BEACHUE BEKTOPOB.
BrrunciieHne yriioB Mexay NpsiMbIMU
U TJIOCKOCTSAMM.
KoopanHaTHO-BEKTOPHBIA METOL
IIPY PELICHUU T€OMETPUUYECKUX 3a1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJTHPOBATH ITPABUIIO
napasuielIeMIeAa Mpy CI0KEHUH
BEKTOPOB.

CriaapiBaTh, BBIYNTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
HM3yuyaTh OCHOBHBIE CBOMCTBA ATUX
omnepanui.

JaBaTh onpeneseHue npsMoyroJIbHOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
BeIpa3uTh KOOpIUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BbiBOAUTH, HCI0JIB30BATH (hopmyny
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKAMH.

BripamxaTh CKaJsIpHOE ITPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPJIUHATHI,
BBIUHCIISITH YTOJI MEXKIY IBYMS
BEKTOpPAMH, ABYMSI IPSIMBIMH.
Haxoauthb yroy Mexay npsmoun

Y IJIOCKOCTBIO, YTOJI MEXKY IBYMsI
IJIOCKOCTSAMH aHATUTHYECKUMU
METOJAMH.

BuIBOAMTE, HCIIOJIB30BATH (GOPMYJTY
paccTOAHUS OT TOYKH J0 INIOCKOCTH
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[loBTOpEeHue, 06001IeHNE 7 OcHoBHble PUrypsl, haktel, TeopeMbl | Pemarts npocreiimue 3agaun
U cUCTeMaTH3allusl 3SHaHUN Kypca IUNIaHUMETPpUU. 3a/1a4u Ha HAXOXJEHUE JJIMH U YTJIOB
MJIAHUMETPUH U METOJIbI UX B T€OMETPUYECKUX PUrypax,
peuieHus. npumeHsTh Teopemy I[udaropa,
OcHoBHbIE GUTYPBI, PaKThl, TEOPEMBI | TEOPEMBbI CHHYCOB M KOCHHYCOB.
Kypca CTepeoMeTpUH. 3aJauu HaxoauTs muioniaas MHOIOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI X PELIEHUSI | Kpyra.
Pacno3naBath 110100HbIC QUTYDBHI,
HaXOJUTh OTHOLIEHUS JUIHH
U IJIOIIAIEH.
Hcnoab3oBaTh IpH peLICHUN
CTEPEOMETPUIECKUX 3a/1a4 (haKThl
Y METOJIbI TUTAHUMETPUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIIMCKA

VYuebHbiii Kypc «BeposTHOCTh M CTaTUCTHUKa» 0a30BOTO YPOBHS SABISETCA
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4yeOHOTO Kypca 0a30BOrO YPOBHS
OCHOBHOTO 00111eT0 00pa3oBaHus. YueOHbIH Kypc NpeaHa3HaueH s (hOpMUPOBAHUSIY
00y4Jaroumxcsi CTaTUCTUYECKON KYJIbTYPhl U MOHUMAHUSL POJIM TEOPUH BEPOATHOCTEH
KaK MaTEeMaTUYECKOTO MHCTPYMEHTa IS M3Y4YEHUsS CIy4alHBIX COOBITUH, BEIMYUH U
nporieccoB. [lpm  wu3ydeHum ydeOHOTO Kypca oOOOTam@arwTcs MpPeaCTaBICHUS
OOy4JaroIMXcsi 0 METOJaX MCCIICIOBaHNUS N3MEHYMBOTO MHPA, Pa3BUBACTCS MTOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMAaTHYECKMX METOJOB IMO3HAHUS KaK HEOThEeMIIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUH.

Conepsxanue yueOHOTO Kypca HaIlpaBJICHO HA 3aKPETUICHUE 3HAHWM, MOTYYEHHBIX
Ipy W3yYCHWH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, M HA Pa3BUTHE
MPEACTABIICHUA O CIyYalWHBIX BEIIMUMHAX M B3aMMOCBS3SIX MEXKIYy HHMH Ha BaXKHBIX
pUMepax, CHOKETBI KOTOPBIX TOYEPIHYTHl M3 OKpY)KawIlero mMupa. B pesynbraTe
y oOywaromuxcsi JOJDKHO — copMupoBaThCsi — MpEACTaBIeHHE O  Hauboliee
YIOTPEOUTENHHBIX M OOIIMX MAaTEMATUYECKUX MOJICTISX, UCIIONb3YEMBIX JJII ONTUCAHUS
AHTPONIOMETPHUICCKUX U IEMOTpaprUeCKUX BEIMUNH, IIOTPEITHOCTEH B Pa3IMIHOTO POa
U3MEPCHUSX, JUIMTEIBHOCTH  OC€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOKCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUU U MIPOIIECCOB B OOIIECTBE.

B cootBeTcTBMM ¢ yKa3aHHBIMU LENSIMU B CTPYKType Y4YeOHOTo Kypca
«BeposITHOCTD M CTaTUCTUKAY ISl YPOBHS CPEIHET0 0011ero oopa3oBaHus Ha 6a30BOM
YpOBHE BBIZICNICHBI CIIEAYIOIINE OCHOBHBIC cojeprKaTenbHble JuHun: «CiydaiiHble
COOBITHUS ¥ BEPOSITHOCTIY, «CITydaifHbIe BETUYMHBI U 3aKOH OOJIBIIIAX YHCEID).

BaxxHyto dYacTh yd4eOHOrO Kypca 3aHHMAeT M3YYCHHE T'C€OMETPUYECKOTO M
OMHOMMAJILHOTO pachpene/ieHnii W 3HAKOMCTBO C WX HENPEPHIBHBIMH AHAIIOTAMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PacTpe/IeICHUSIMU.

Coneprxanue nuHUN «CirydaifHble COOBITHS U BEPOSATHOCTH» CIIYKUT OCHOBOWIJIS
dbopMHpOBaHUS TPEACTABICHUN O PaCIpPECIICHHH BEPOSTHOCTEH MEXIy 3HAYCHUSIMU
CIy4alHBIX BEJIWYWH, a TaKKe 3Ta JIMHUA HEoO0XoauMa Kak 0a3zaiis U3ydeHUs
3aKOHa OONBIIMX YHuceNn — (YHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIETOB MPHUPOJIE U
00111eCTBE ¥ UMEIOIIET0 MaTeMaTH4YecKyto popmanuzanuio. CaMm 3aKOH OOJBIITNX YUCETT
npeasiaraeTcsi B O3HAKOMUTEIHHOM (opMe ¢ MHUHHUMAIBHBIM HCIOJIb30BAaHUEM
MaTeMaTH4eCcKoro gopmannsma.

Tembl, CBsiI3aHHBIE C HEMPEPHIBHBIMU CIYYaWHBIMU BEJIMYMHAMH, AKIEHTUPYIOT
BHUMAaHHE O0YyYaIOINUXCs Ha OMUCAHUU U U3YYCHUH CIIYYaHBIX SBICHUN C TMTOMOIIBIO
HEMpPephIBHBIX (PYyHKIHA. OCHOBHOE BHHMAHHE YACISICTCS IMOKa3aTEIbHOMY H
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HOPMAJILHOMY  pACTpeNeCHHsIM, TPU OTOM TMPEANOaraercsi O03HAKOMUTEIHHOE
U3yUYCHHUE MaTepralia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DAaKTOB.

OOmiee 4YWCIO dYacoB, PEKOMEHIOBAaHHBIX JIUIA HW3Y4YCHHUS Yy4eOHOTO Kypca
«BeposiTHOCTh M cTatucTUKa» — 68 yacoB: B 10 knacce — 34 yaca (1 yac B Heneno),
B 11 knacce — 34 yaca (1 yac B HezeO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMOIIbI0 Tabmuu W auarpamm.  CpenHee
apumeTnyecKkoe, MeiaHa, HauOoJIbIlIee U HAUMEHbIIIEEe 3HAUCHUS, pa3Max, TUCIIEPCHUst
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydaiiHble SKCHEPUMEHTHI (ONBITHI) W CIydailHble COOBITHUS. DJEMEHTapHbIC
coObITHst  (Mcxonbl). BeposTHOCTH ciiydalHOro coObITHS. BAM30CTh YacTOThl U
BeposiTHOCTH COOBITHH. CiydailHbIe OMBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTaPHBIMU
coObITHSIMU. BeposSTHOCTH COOBITHH B OMBITAX C PABHOBO3MOXHBIMH DJIEMEHTAPHBIMU
COOBITUSIMU.

Omneparuu Haag COOBITHSIMHU: TIEpeCeUYeHHE, OOBEIWHEHUE, IMPOTHBOIIOIOKHEIC
coObITHs. J{narpammel Ditnepa. @opMyiia ClOKEHHsS] BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  CiydaiiHOTO
skcrnepumenTa. @opmyiia MoaHoi BeposiTHOCTU. He3zaBrucuMblie COOBITHS.

KombOunaropuoe mnpaBuno ymHoxeHus. IlepectanoBku u Qaxtopuan. Yucio
couetanuii. Tpeyronpuuk Ilackans. ®opmysna 6maoma HeroToHa.

bunapHbIii ciaydaiiHBIM ONBIT (MCHBITAaHUE), ycleX W Heynada. HesaBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAaHUH 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX
ycnbITaHu bepHysu.

Cnyuaitnas BennurHa. Pacnipenenenue BeposatHocTeil. Jluarpamma pacnpeieneHus.
[Ipumeps! pacnpeaeneHuii, B TOM 9HCIIe, TEOMETPUIECKOE B OMHOMHUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKUA CIYYAMHBIX BEJIMYMH: MATEMATHYECKOE OXKHUAHUE,
JIUACTIEPCUS M CTAaHAAPTHOE OTKIOHEHUWe. [IpuMepbl NMpUMEHEHUST MaTEMAaTHYECKOTO
O)XKHJIaHHMsS, B TOM 4YHCJIE B 3aJlayaX M3 IIOBCEIHEBHOM >KM3HHM. MartemaTHdeckoe
OXHUjaHue OWHApPHOM CllydallHOW BEIWYMHBL. MaTeMaTH4eCKOe OXHJIAHUE CYMMBI
CIIyYallHbIX BEJIMYMH. MaTeMaTH4YeCKOe OKUJAHUE U JUCIEPCUS T€OMETPUYECKOTO U
OMHOMUAJILHOTO pacIpeeIcHUH.

3akoH OOJIBIIMX YHCENl U €r0 POJib B HayKe, Mpupoje U odiiecTBe. BrIOOpOUHBIH
METO/]I MCCIICIOBAaHUM.

[Ipumepsl  HENpEephIBHBIX  ClIy4alHbBIX BeaW4YuH. [lOoHSATHE O IIOTHOCTH
pacopeneneHus. 3aadu, NPUBOIAIIME K HOpMaJIbHOMY pacrpeneneHuto. I[lonstueo
HOPMAJIbHOM PacClpeICICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kjiacce 00ydaronuics MojJyqduT CJICAYIOMNE MPEeIMETHbIC
pe3yJIbTaTHhI:

YUTATh U CTPOUTH TAOJHUIIBI M TUATPAMMBI;

OTIepUPOBATh TIOHATHSIMH: CpeaHee apuMeTHIecKoe, MeIuaHa, HauOOJbIIee,
HauMEHbIIIee 3HAYCHHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATUSMHU: CIIy4alHbIN SKCIIEPUMEHT (OTBIT) U CITy4aliHOE COOBITHE,
dJIEMEHTApHOE COOBITHE (DJIEMEHTapHBIM MCXOJ]) CIIYy4aHOrO OIbITa, HaXOJUTh
BEPOSITHOCTH B OMBITAX C PAaBHOBO3MOXXHBIMH CITy9alHBIMUA COOBITUSMH, HAXOJIUTh U
CpaBHHMBATH BEPOSITHOCTH COOBITUN B U3YYEHHBIX CIyUYaHBIX AKCTIEPUMEHTAX;

HaxoJWTh U (HOPMYIMPOBATH COOBITHA: TepeceueHre W OOBbEeIUHEHUE JTaHHBIX
coObITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY  COOBITHIO,  TIOJIb30BATHCS
auarpaMmMamu Disiepa U GopMYJIoN CII0KEHUS BEPOSITHOCTEH MPU PEIICHUH 3a]1a4;

OTIEpUPOBaTh TMOHATHSAMU: YCJIOBHAsT BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS,
HaxOJWTh BEPOATHOCTH C IIOMOIIBI0O TIpaBUJIa YMHOXXEHHS, C IIOMOIIBIO JepeBa
CIIy4alHOIO OIIBITA;

MPUMEHSATh KOMOMHATOPHOE TMPABUJIO YMHOXKCHHUS TIPU PEIICHUHW 3aj]1ad;

OTIEPUPOBATh MOHATUSIMU: HUCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAaHUH, yCIIeX U Heyaya, HaXOUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCUMBIX
UCIIBITAaHUI JIO TIEPBOTO yCIeXa, HaXOAUTh BEPOSATHOCTH COOBITUM B CEPHUH HCIIBITAHUIN
bepnynnu;

ONEepPUPOBATh MOHATHSMU: CIydailHas BEJIWYWHA, PACMpE/ieSICHUEe BEPOSTHOCTEH,
auarpaMMa pacripeieeHusl.

K koniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJy4YUT CIAEAYIOIINE PEIMETHBIE
pe3ybTaThl:

CpPaBHUBATH BEPOSITHOCTH 3HAYCHUM CITyHailHOM BEIMYMHBI IO PaCHpeIeTICHUIO WK
C IOMOIIIBIO JTUArPaMM;

OMEepUpPOBATh MOHATUEM MATEMATHYECKOTO OXKHUAAHUS, TPUBOAUTH PUMEPHI, KaK
OPUMEHSIETCS ~ MaTeMaTH4YeCKOoe  OXXKHMJIAaHHWE CIIy4ailHOM  BEIWYMHBI  HAXOJUTh
MaTEMaTUYECKOE OKUIaHUE IO TAHHOMY PaclpeleICHUIO;

UMETh TMpPEACTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT;

UMETh NIPEJICTABIIEHUE O HOPMAJILHOM PACTIPEIEICHUH.
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10 KVIACC
HaunmenoBanue paznena  |[KonnuectBo OCHOBHOE COZIEpKAHNE OcCHOBHBIE BU/IbI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
[IpencraBienue aHHBIX 4 [IpencraBiieHne NaHHBIX C IOMOIIBIO N3Baexath uHpOpManuI0 13 TabINIL
Y OIIMCATEIIbHASI CTATUCTUKA Tabnuil u quarpamm. CpenHee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apumeTHyecKkoe, MeIMaHa, Y MarpamMMsl JJIsl IPEICTABICHUS
HauOoJIbIlIee 1 HAUMEHBIIEEe CTaTUCTHYECKUX TAHHBIX.
3HAYEHUs, pa3Max, IUCIEPCHs, HaxoauTtsb onncarenbHble
CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTePUCTUKHU TAHHBIX.
HabOpOB BouiaBUraTb, KpUTHKOBATH TMIIOTE3bI
0 XapaKTepe CIIy4YalhHOU U3MEHUYUBOCTHU
U onpenensonux e€¢ hakrTopax
City4aiiHbI€ OTIBITHI 3 CnyualiHble 9KCIEPUMEHTHI (OTBITHI) BoigensiTb Ha mpuMepax ciry4aiiHbIE

U CITy4aliHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMU UCXOIaMU

U CIIy4ailiHbl€ COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposaTHOCTh clTydaitHOTO COOBITHS.
BepositHOCTH COOBITHH B OIIBITaX

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.
[TpakTrueckas paboTa

COOBITHS B OITMCAHHOM CITy4aliHOM
OITBITE.

@opMyJUPOBATH YCIOBUS MPOBEJACHUS
CIIy4alHOT'O OIIBITA.

HaxoauTb BeposSTHOCTH COOBITHIMA

B OIBITaX C PAaBHOBO3MOKHBIMU
HUCXOJIaMHU.

MoaeaupoBarh OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXOIaMU B XOJI€ IPAKTUYECKOU
paboThI

Omnepanuu Hajx COOBITUSMH,
CJI0’KEHUE BEPOSTHOCTEN

Omneparu Haa COOBITUSIMMU:
nepeceueHre, 00beIMHEHUE COOBITHH,
MIPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. opmyna
CJIOKEHUS BEPOSITHOCTEN

Hcnoab3oBath quarpamMmsl Jiepa

U CJIOBECHOE OIIMCAHUE COOBITUI

U1 GOPMYIIUPOBKU U U300pasKEeHUs
00BEIMHEHUS U TIEPEeCEUCHHSI COOBITHIA.
Pemath 3a1a4M ¢ MCIOJI30BAHUEM
(bopMyIIbI CIIOKEHUS BEPOSATHOCTEN

Y CII0BHAsI BEPOSITHOCTD,
NIEPEeBO CIIYyYalHOTO OMbITa,
dbopmyIa noaHoi
BEPOATHOCTH

U HE3aBUCUMOCTb COOBITUI

YcnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSITHOCTEN. J[epeBO CiaydamtHOro
aKkcnepuMenTa. GopMyJia MOJTHOU
BeposiTHOCTH. HezaBucumbie cOOBITHS

PemiaTh 3a1a4M Ha HaXOXKICHUE
BEPOATHOCTEH COOBITHIA, B TOM YHUCIIE
YCJIOBHBIX C IIOMOILBIO JIEpEBa
CIIy4alHOT'O OIIBITA.

Onpeneasitb HE3aBUCUMOCTH COOBITHI
no opmyse u Mo opraHu3aluu
CJIy4alHOrO ONbITa

DneMeHTbl KOMOMHATOPUKHU

Komb6unaropnoe npaBuio
ymHOeHus. [lepecranoBku

u ¢akropuain. Uucno coueTaHui.
Tpeyronpnauk [lackas. opmyna
6unoma HproTona

HUcnonb30BaTh MPaBUIIO YMHOKEHUS
JUISL IEPEUNCIIEHHS] COOBITHI

B CIIy4YaillHOM OIIBITE.

IHoab3oBaTbest popMysnoit

U TpeyroyibHUKOM [lackans

JUISL OIIPENICIICHUS YU CIIa COYETaHUN

Cepuu nocyieaoBaTeIbHbIX
UCOBITAHUN

buHapHbIl CllydalHbIN OIIBIT
(ucmipITaHue), ycrex U Heyjiava.
HezaBucumeie ucnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHHUM JI0 IEPBOTO

Pa3ouBaTh ClI0KHBIC 9KCIICPUMCHTEI
Ha OTACJIBHBIC UCIIbBITAHUS.
OcBauBaTh NOHATHS: HUCIIBITAHUC,
CCpurA HC3aBUCHUMBbIX WUCIBITAaHUH.
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ycnexa. Cepust He3aBUCUMBIX
WCTIBITAaHUN bepHyIun.
[IpakTuyeckas padota

C UCTI0JIb30BAHHEM SJIEKTPOHHBIX
TaOIUIL

IIpuBoauTh NpuMepsbI cEpui
HE3aBUCUMBIX UCIIBITAHUM.
PemaTe 3a1a4M Ha IIOUCK
BEPOATHOCTEH COOBITHIA B CEpUU
UCIIBITAaHUM JI0 IIEPBOTO yCIeXa

U B CEPUAX UCIBITAaHUM bepHyrum.
H3y4yars B X01€ NPAKTHYECKOH
padoThI C UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIHUI] BEPOSITHOCTH
COOBITHI B CEPUSIX HE3aBUCHUMBIX
VCIIBITAaHUN

Cny4daiiHble BETMUYUHbI
U pacrpeeaeHus

CrnyuaiiHasi BEJIMYMHA.
Pacnpenenenne BEpoSTHOCTEMN.
Huarpamma pacnpenenenus. Cymma

1 ITPOU3BCACHHUC CquaﬁHBIX BCJIIMYHH.

[Ipumepsl pacripeneneHnii, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHUS: ClIydaliHas
BEITMYMHA, pacTpe/ielicHue, Tadauia
pacrpeeneHus, 1uarpaMma
pacnpeneneHus.

IIpuBoauTHL IPpUMeEPHI
pacnpeneneHnii, B TOM YHCIIE
TEOMETPUUYECKOTO i ONHOMHUATHHOTO.
CpaBHuUBaTB pacrpeaencHus
CIIy4alHbIX BEJIMYNH

Haxoaurthb 3Ha4€HUSI CyMMBI

" IMIPOU3BCACHMA CHy‘I&fIHBIX BCJIIMYHH.

CrtpouTh U pacno3HaBaTh
reOMEeTpPUUECKOe 1 OMHOMUATILHOE
pacrpezesieHue
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[loBTOpEeHnue, o6o0IIeHNE, 5 OnwucarenpHasi CTATUCTHUKA. IloBTOPATH U3yUEHHOE
cUCTeMaTH3allHsl 3HaHU Ciy4aiiHbI€ OTIBITHI U BEPOSTHOCTH Y BBICTPAMBaTh CUCTEMY 3HAHUI
CiIy4JaitHeIX coObITHH. Oniepanuu Hal
COOBITUSIMH. DJIEMEHTBI
KOMOMHATOPHUKH, CEPUN HE3aBUCUMBIX
WCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHOBHOE cofiepKaHue OcHOBHBIE BUJIbI JEATENHHOCTU
(Tembl) Kypca 4acoB oOy4JaroImxcs
MaremaTuyeckoe 0)KUIaHuE 4 [Tpumepsl mpuMeHeHus OcBauBaTh MOHITHE MATEMATUYECKOTO

CIIy4alHOW BEJIWYMHBI

MaTeMaTUYECKOTO OKUIAHUS
(cTpaxoBanue, JIoTEpEs).
MaremaTuyeckoe 0XUAaHUuE CyMMBI
CIIy4YalHbIX BEJTUYUH.
MatemaTnueckoe 0KuJaHue
reOMETPUICCKOr0 1 OMHOMHAIBLHOTO
pacrpeneneHun

0KUJIaHHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
MIPUMEHCHUSI MATEMATUYECKOTO
oXuaaHus. Berauciars
MaTeMaTH4YECKOE 0XKUIAHUE.
Hcnoab3oBaThb NOHATHE
MAaTEMaTHYECKOr0 OKUJAaHHS U €T0
CBOWCTBA IPU PEILICHUM 3a7a4.
Haxoautsb 1o n3BecTHHIM (popMynam
MAaTEMaTHYECKOE OKUAAHUE CYMMBI
CIIyYallHbIX BEJIUYMH.

HaxoauTts 110 u3BecTHBIM (hopMyiam
MaTeMaTUYECKHUE OKUIAHUS CITydaiHbIX
BEJIMYMH, UMEIOLINX FTE€OMETPUUECKOE

¥ OMHOMHUAJILHOE pacipeiesieHus
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Jlucniepcust ¥ cTaHIapTHOE
OTKJIOHCHUE CIIy4YalHOU
BEJINYHHBI

Jucnepcns u cTaHgapTHOE
OTKJIOHEHHE. [{ucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacIpencieHus.

ITpakTrueckas padoTa

C UCIIOJIb30BAHUEM AIIEKTPOHHBIX
TaOIUIL

OcBauBaTh NMOHATHUS: TUCIIEPCHS,
CTaHJAPTHOE OTKIIOHEHUE CIIYYaMHOU
BEJINYMHBI.

Haxoauts nucnepcuto

10 PacCMpeICICHHUIO.

HaxoanTh 110 u3BeCTHBIM popMysiam
JUCIIEPCUIO0 TEOMETPUUYECKOTO

¥ OMHOMHAJIBHOTO paclpeeieHus,

B TOM YHCJI€ B XOJI€ MPAKTUYECKON
paboOTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHUIL

3aK0H OOJIBIINX YHUCEI

3axoH 60JbIIKX yucesl. BeIOOpoUHbIH
METOJ UCCIIEIOBaHUM.

[TpakTHueckas pabota

C HCIOJIb30BAHUEM BJICKTPOHHBIX
TaOJINII

3HAKOMHTBCH C BBIOOPOYHBIM METOAOM
MCCIIEIOBAHNS COBOKYITHOCTH JAHHBIX.
N3yuatsh B X0/€ NPaKTUUECKON pabOThI
C UCITOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIMI IPUMEHEHNE BEIOOPOYHOTO
METOJa UCCIENOBAHUS

HenpepriBHbIE CcilyyaliHbie
BEJIMYMHBI (pacIipeieiicHus)

[IprMepbl HENPEPBIBHBIX CIIyYanHbBIX
Besn4urH. OyHKIUS ITIOTHOCTH
pacupenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHSA: HENPEPBIBHAS
Ciy4JalHas BEJINYMHA, HETIPEPBIBHOE
pacnpenenenne, QyHKIUs INIOTHOCTH
BEPOSATHOCTH.

IIpuBoAUTH IPUMEPBI HENPEPHIBHBIX
CIIyYalHbIX BEJIUYUH.
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HaxoauThb BeposSTHOCTH COOBITUI
10 TAHHOM (PYHKITUN TUIOTHOCTH, B TOM
YHUCJIe PABHOMEPHOTO pacipeneeHus

HopmanwsHoe pacnipenenenue 2 3agauu, NpUBOASIINE K HOpMaabHOMY | (OcBamBaTh MOHITHUS: HOPMATbHOE
pacnpeneneHuo. OyHKIUA pacnpeneneHue.
IJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO Bo11esiTh 110 ONIMCAHUIO CITyYaliHbIE
pacnpeneneHusl. BEJINYMHBI, PACIIPEACIEHHBIC
[Ipaktruueckas pabora 10 HOPMAJIbHOMY 3aKOHY.
C UCTOJIb30BAHUEM BJIEKTPOHHBIX IIpuBoauThs NpuMepsI 337134,
Ta0IHII MIPUBOJAIINX K HOPMAJIbHOMY
pacnpeaenennro. Haxoaute yncioBbie
XapaKTEPUCTUKA HOPMAJTBHOTO
pacnpeaeneHus o U3BECTHBIM
bopmynam.
Pemarh 3a1aun, CBsI3aHHLIC
C IPUMEHEHHUEM CBOVWCTB HOPMAJIBHOTO
pacnpeneneHuii, B TOM YHCIIE
C HCITOJIb30BAaHUEM JIEKTPOHHBIX
TalIuIL
[ToBTOpenue, 0600IIEHNE 19 [IpencraBiieHne JaHHBIX C TOMOIIBIO [ToBTOPATH N3yYEHHOE U BBICTPAaUBaTh

U CUCTEMAaTH3alUs 3HAHUN

TaOJIHII U TUarpaMm, ONucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYUCJICHNE BEPOSITHOCTEH COOBITHIA

CUCTEMY 3HAHUHN
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C MpUMeHEeHHeM (Hopmy

U rpaguecKux METO/I0B
(koopiMHaTHAs TIpsiMast, IEPEBO,
nuarpamma Ditiiepa), ciydaiiHbie
BEJIMYMHBI U pacpeeieHus,
MaTeMaTH4YECKOE 0XKUIAHUE
CIly4YaliHOW BEJIMYUHBI

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

1.1

1.2

1.3

1.4

I[TOYPOYHOE IINTAHMPOBAHUE 3
AJI'EBPA N1 HAYUAJIA AHAJIM3A 10 KITACC BA30BbI1 YPOBEHb

Tema KonuuectBo DneKTpoHHbIE (LIUPPOBBIEC)
4acoB o0Opa3oBaTenbHbIE PECypChl
MHoskecTBa pAllHOHAIBHBIX M 1€liCTBUTEIbHBIX 14 https://resh.edu.ru/
yuces. PanuonajJibHble ypaBHeHHS 1 HEPABEHCTBA
MHoxecTBO, oneparuy HajJ MHOXKeCTBaMuU. JlnarpaMmMbl 1
Ditnepa—BeHHa.
Pannonanbsubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHbIE 1
IpoOu, MPOLEHThI, 0ECKOHEYHBIE EPUOTUYECKHE
TpoOu.
ApudmeTnueckre onepaluu ¢ paioHaIbHbIMU 1

qrcliaMu, MpeoOpa30BaHMsl YNCIOBBIX BHIPAKEHUH.

[Ipumenenue apooeii U TPOLEHTOB IS PEIICHUS 2
IIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIIEU 3HAHUU U
pEATbHOM KU3HMU.
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1.5

1.6

1.7

1.8
1.9

2.1

2.2

2.3
24
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JelicTButenpHble yncia. PainoHanbHbIe U
UppaloHalIbHbIC Yncia. ApuMeTHuecKue onepanuu ¢
NENCTBUTEIBHBIMU YUCIIAMU.

[Tpubnu>kEHHBIE BRIUMCIEHUS, IPaBUIa OKPYTIEHUS,
MPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.
ToxxmecTBa 1 TOXKIECTBEHHBIC TTPEOOPA30BAHMUS.
YpaBHEHUE, KOPEHb YPABHECHMUS.

HepasencTBo, pemienne HepaBeHcTB. MeTon
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI
Y HEPABEHCTB .

Meron nHTEpPBAIOB.

Peienue nensix 1 1poOHO pallMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

[ToaroroBka Kk KOHTPOJILHOM paboTe

KonTtpoarnas pabota Nel

®Oynkuuu ¥ rpadpuxu. CteneHs ¢ HeabIM
NoKasarejaeM

®OyHKIMSA, CIOCOOBI 3aManus GyHKIIUU. B3auMHo
obpatnble PyHkiuu. ['paduk hyHKIMN.
OO6nacth onpeesieHrs U MHOXKECTBO
3HayeHu# pynkiuu. Hynmu dyakmuu. [pomexyTku
3HAKOIOCTOSIHCTBA.
UETtHble 1 HEYETHBIE QYHKITUU
Crenensp ¢ LenbIM ToKa3aTeaeM
CranpaptHas ¢popma 3aucu AEUCTBUTENBHOTO YUCIIA.
Hcnonb3oBanue noaxoasmiei Gopmsl 3anucu
JNEUCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIECHUS JaHHBIX

1

https://resh.edu.ru/
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2.5

3.1

3.2
33
34
3.5

4.1
4.2

4.3

4.4
4.5
4.6
4.7
4.8

5.2
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CrenenHast pyHKIMS C HATypalbHBIM U LIETIbIM
nokaszareneM. E€ cBoiicTBa u rpadguk
ApudmMeTndyecKuil KOpeHb N—Oi CTEeNeHH.
HppanuoHajibHbie YypaBHEHHS U HEPaBeHCTBA

ApudmeTnuecKkuii KOpeHb HATYpaJIbHOW CTETICHH.
JleiicTBUsI ¢ apuPMETUUECKUMU KOPHSIMH N—OM CTETIEHU
Pemenne nppanoHalIbHBIX YPAaBHEHUM U HEPABEHCTB
CBoiicTBa 1 rpauK KOpHS N-0¥ CTENeH
[ToaroToBKa K KOHTPOJIBHOM paboTe
KontpoabHasi padora Ne2

DopMyJibl TPUTOHOMETPUM. TPUTrOHOMETPUYECKHE

YPaBHEHUs

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO apryMEHTa
ApKCHHYC, apKKOCUHYC M apKTaHT€HC YUCIIOBOTO
apryMeHTa.
Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEIETICHUE
TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBL.
[IpeoOpazoBaHHE TPUTOHOMETPUUECKUX BBIPAKEHUI
Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN
[ToaroToBKa K KOHTPOJIBHOM paboTe
KontpoabHasi padora Ne3
IHocenoBaTeIbHOCTH M POrPECCUH
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
II0CJIEI0BATEIBHOCTEN. MOHOTOHHBIE
[I0CJIEI0BATENBHOCTH. ApupMeTHIECKast U
reoMeTpuuecKkas mporpeccuu. beckoneuno yosiBaromas
reOMETPUYECKAsl IPOTPECCUSL.
Cymma OeckOHEYHO yObIBaroIIe reOMeTpUUECKON
nporpeccuu. opMyia CIOKHBIX NPOLIEHTOB.

1

18

—_ = W \O

22

—_— = = D

https://res
h.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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5.3  Hcnosp30BaHHE NMPOrPECCUU IJISI PELICHUS pEAIbHBIX 1
3a/1a4 MPUKIAJHOTO XapaKrepa

5.4  ITloaroroBka K KOHTPOJIbHOM paboTe

5.5 KonrTpoabHas padora Ned

6 IloBTOpEeHMe, 00001IEHNE, CUCTEMATH3AUA 3HAHUI
Bcero 68

W — =

TEMATHUYECKOE IINTAHUPOBAHUE 'EOMETPUA 10 kimacc BA3A

Ne Tema KonuuectBo OnexTpoHHbIE (LIUPPOBBIE) 00pa30BaTEIbHbIC
4acoB pecypchl
1 Bgenenue B cTepeoMeTpuio 10
1.1 OcHOBHBIE IOHSATHUS CTEPEOMETPHH: TOUKA, 2 https://resh.edu.ru/subject/lesson/4756/train/203565/
npsiMasi, MII0CKOCTh, MpocTpaHCcTBo. [IpaBuna
M300paKeHUsI

Ha PUCYHKaX: N300paxeHUs IIIOCKOCTEH,
napasuleIbHbIX NPAMBIX (OTPE3KOB), CEPEANHbI
OTpe3Ka.

1.2 TloHsTHSA: IEpECEeKarOIINECs MIOCKOCTH, 3
nepeceKaroIuecs mpsimasi ¥ MiI0CKOCTb.
3HAKOMCTBO C MHOTOT'PaHHUKAMHU, U300pakeHHe
MHOT'OIPAHHMKOB Ha PUCYHKax, Ha

MPOEKIIMOHHBIX
yepTexKax.

1.3  HauanbHble cBefieHUs 0 Ky0Oe U MUpaMHJIe, UX 3
pa3BépTKH U Mojieni. CeueHus: MHOTOTPAaHHUKOB.

1.4  Ilousrue 06 akCHOMaTHYECKOM 2

IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

2 IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE. 12
Iapa/uieIbHOCTD NPSAMBIX U IJIOCKOCTEH
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2.1

2.2

23

24

2.5

2.6

2.7

3.1

3.2

3.3

34
3.5

B3anMHOeE pacnosoxeHue NpsMbIX B
IPOCTPAHCTBE: MIEPECEKAIOIIMECS, TAPAUICIIbHbIE
U CKpemmBaromuecs npsmele. [lapamiensHOCTh
IPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE
[TapannensHble IpsIMBbIE B TIPOCTPAHCTBE;
[IapaJUIEIbBHOCTD TPEX MPSAMBIX; TAPAJUIEIIbHOCTD
IIPSIMOU U TNTIOCKOCTH.

VYTIIbl ¢ COHANPABIEHHBIMU CTOPOHAMM; YTOJI
MEK]ly IPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN:

napaJiyiesbHbIC IIJIOCKOCTH; CBOMCTBA
napaJyIebHBIX INIOCKOCTEN

[Ipocreiimme mpocTpaHCTBEHHbIE (PUIYpBI HA
IUIOCKOCTH: TETpadp, KyO, napajjiesienunesn;
MTOCTPOECHUE CEUYCHUM

[ToaroroBka K KOHTPOJILHOM paboTe
KonTtpoarnas pabota Nel
IepneHIMKYASAPHOCTH NPAMBIX H IIOCKOCTEH
IleprieHIMKYISIPHOCTH IPSIMOM U IIJIOCKOCTH:
IIEPIICHINKYJISIPHBIE NIPSMBIE B IIPOCTPAHCTBE,
IIPSIMBIE MTAPAJUIENbHBIE U IEPIEHAUKYIIAPHBIE

K IUNIOCKOCTH

IIpr3Hak nepneHaAuKyIspHOCTH IPSIMOU U
IUIOCKOCTH, TEOPEMA O MPSAMON
NEPHEHANKYJIIPHOHN TUIOCKOCTH

IlepnieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM 10
IUIOCKOCTH

IToaroroBka Kk KOHTPOJILHOM paboTe
KontpoabHnasi padora Ne2

denepanpHas padbodas mporpamma | Marematuka. 10—11 kimaccsr (6a30BbIi YpOBEHB)

1

https://resh.edu.ru/subject/lesson/6133/start/272668/

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6129/start/131672/

https://resh.edu.ru/subject/lesson/5444/start/221486/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/6127/start/221519/
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4.2

4.3

4.4

5.1

52

53

54

5.5

®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIN ypOBEHB)

Yribl MeKAy NPAMBIMH U IIOCKOCTSAMH

VYTIIBI B IPOCTPAHCTBE: YO MEXKY NPSIMOU U
IUIOCKOCTBIO

JIByrpaHHbIN yroJI, IMHEWHBINA YIoJI ABYTPAHHOTO
yria.

IleprieHIMKYISAPHOCTD TIOCKOCTEN: IPU3HAK
IIEPIIEHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEU
Teopema o TpEX NEepNEHANKYJIIAPAX
MHoOrorpaHHUKH

IToHATHE MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHTBI
MHOTOI'PaHHHKA, BBIITYKJIbIE U HEBBIITYKJIBIE
MHOTOI'PaHHUKH; Pa3BEPTKA MHOIOTPAHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; IpaHd U OCHOBAHUS
IPU3MBL; IIpsIMasi U HAKJIIOHHAs IPU3Mbl; OOKOBast
U TI0JIHAs IOBEPXHOCTh IIPU3MBI
[Tapannenenumnen, npsMOyTOJIbHbBIN
IapajuleNIeIUIE] U €ro CBOWCTBA.

IInpamupa: n-yrojipHast nupamuaa, TpaHy v
OCHOBaHUE MUpPaMUbl; OOKOBas U MOJTHAS
IIOBEPXHOCTh ITUPAMM/IBL; IPABUIIbHAS U
yceu€HHas

MIAPAMHJA.

DneMeHThl IpU3Mbl U upamusl. [IpaBuinbHble
MHOTOI'PaHHUKH: TIOHITHUE PABUIIBHOTO
MHOTOI'PaHHHKA; IPABWIbHAS IIPU3Ma U
IIpaBUJIbHAS NIMPaMUA; IPABUIbHAS TPEYTOJIbHAs
NUpaMua v MpaBUIbHBIN TETpadap; KyO
IIpeacraBnenue 0 NpaBUIbHBIX MHOTOIPAHHUKAX:
OKTadIp, NOAEKAdAP U UKOCAIP.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS

10
2

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5866/start/221576/

https://resh.edu.ru/subject/lesson/4023/start/149352/
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5.6

5.7

5.8
59
6.1

6.2
6.3

1.1

1.2

OTHOCHUTENBHO TOYKH, IPSIMOM, TIIOCKOCTH.
DJIEMEHThl CHMMETPUH B IUPAMUIAX,
napajuiesienuneaax, MNpaBUIbHbIX
MHOT'OTPaHHUKAX.

Brruncnenue 351eMEHTOB MHOTOTPAHHUKOB:
p€06pa, nuaronanu, yriel. [Lnomans 60koBOM
MMOBEPXHOCTHU

Y ITOJTHOU MOBEPXHOCTH NMPSAMOU MPU3MBI,
I0Ia/1b OCHOBAHUM, TeOpeMa 0 OOKOBOI
MMOBEPXHOCTH MPSIMOM MPU3MBI

[1no1maas 60KOBOM MOBEPXHOCTU U TOBEPXHOCTHU
IPaBUWIBHOW MUPAMUJIBI, TEOPEMA O IIOLIAIN
OOKOBOM MTOBEPXHOCTH YCECUEHHON TUPAMU/IbI
[ToaroroBka K KOHTPOJILHOM paboTe
KonTtpoJsbnas padora Ne3

O0bEMBI MHOTOTPAHHUKOB

[Tonsitue 00 0O6BEME.

O0BEM paMu bl

O06BEM pU3MBI

IToBTOpEHME: CeYeHUs], PACCTOSHUSA U YIJIbI
Bcero

®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIN ypOBEHB)

=N N N NGV W,

8

TEMATUYECKOE ITJTAHUPOBAHUE 10 KJIACC BEPOATHOCTb U CTATUCTUKA
Tema KonuyectBo yacon DnekTpoHHbIE (IM(pPOBBIE) 00pa30BaTENbHBIE PECYPCHI

[IpencraBnenne TaHHBIX 4
M OIMMcaTeabHas CTATUCTHUKA
[IpencraBieHre TaHHBIX C TIOMOIIBIO 2
tabnui u quarpamMm. CpenHee
apupMETHICCKOE, METaHa

Hanbonbliee u HauMeEHbIIEES 2
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2.1

2.2

3.1

3.2

4.1

3HAYEHUs, pa3max, TUCIEePCHs,
CTaHJIapTHOE OTKJIOHEHNE YUCIIOBBIX
Ha0bOpOB

Ciy4yaliHble ONBITHI

U CJIy4YailHbIe COObITHS,

ONbITHI C PABHOBO3MOKHBIMH
3JIeMEHTAPHBIMH UCX0AaMM
Cny4aitHble SKCIIEpUMEHTHI (OIBITHI)
U CITyJaiiHbIe COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposiTHOCTB CitydaliHOTO COOBITHSI.
BepositHOCTH COOBITHIA B ONBITAX

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.
IIpakTuyeckasi padbora

Onepanun HaX COOBITHUSIMU,
CJIOKeHHME BEPOSTHOCTEH
Omnepanuu Hax COOBITUSIMHA:
nepeceveHne, 00beTMHEHNE COOBITUI
[TpoTUBOIIOIOKHEIE COOBITHSI.
Huarpammsl Ditniepa. @opmyia
CJIO’KEHMS BEPOSTHOCTEN

YcinoBHast BEPOATHOCTD, 1ePeBO
CJIyYailHOr0 onbITa, hopmyna
MOJITHOM BEPOSITHOCTH U
HE3aBHCUMOCTH COOBITHIT

VY cil0BHAs1 BEPOATHOCTD. Y MHOKEHUE
BEPOSATHOCTEN. JlepeBo CiydalHOTO
DKCIEPUMEHTA.

[y

®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIN ypOBEHB)

https://infourok.ru/material.html?mid=77393

https://nsportal.ru/shkola/algebra/library/2012/12/02/urok-
po-temeoperatsii-nad-sobytiyami

https://infourok.ru/prezentaciya-po-matematike-na-temu-
uslovnaya-veroyatnost-pravilo-umnozheniya-
veroyatnostej-formula-polnoj-veroyatnosti-formula-b-
6096267 .html
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4.2

6.1

6.2

6.3

6.4

7.1

7.2

7.3

dopmyJlia NOJTHOU BEPOATHOCTH.

HezaBucumeble coObITHS
JJieMeHTbl KOMOMHATOPUKH
KomMOunaropHoe npaBuio
yMHOXkeHus. [lepectanoBKU 1
dakTopuan.

Yucno couerannii. TpeyroabHuUK
[Nackans. ®opmyna 6unoma HeroToHa
IIpakTuyeckas padora Ne2

Cepuu nmocjie10BaTeIbHbIX
UCIIBITAHUM

buHapHbIN ClIy4alHbIN OTIBIT
(ucmpITaHue), ycreX U Hey1aua.
HesaBucumeie ucnbeitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUI J0 MEPBOTO
ycrnexa.

Cepusi HE3aBUCUMBIX UCIIBITAHUI
bepnymnu.

IIpakTH4yeckas padora ¢
HCIO0JIb30BAHMEM YJIEKTPOHHBIX
Tadamn Ne3

Cay4aiinble BeJIMYNHBI U
pacnpeneJieHust

Crny4daitHas BEJIMYHHA.
Pacnpenenenune BeposTHOCTEMN.
[uarpamma pacnpenenenusa. Cymma u
MIPOU3BEACHUE CIYyYalHbIX BEJIMYUH.
[Ipumepsl pacripeieneHnii, B TOM
YUCIIE TEOMETPUIECKOE U

N B

[

®denepanbHas padouas nporpamma | Maremartuka. 10—11 knaccest (6a30Bbli ypOBEH

https://infourok.ru/prezentaciyva-po-matematike-teorivya-
veroyatnosti-po-teme-kombinatornoe-pravilo-
umnozheniva-perestanovki-i-faktorialy-6288998 html

https://presentS.com/posledovatelnye-ispytaniya-sxema-

b)

bernulli-1-opredelenie-sxemy/

https://znanio.ru/media/prezentatsiya-sluchajnye-
velichiny-2616129
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8.1

8.2

1.1
1.2
1.3
1.4
1.5

2.1

2.2
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OMHOMHAJILHOE

IloBTOpPEeHUeE, 00001IeHUE, 5
cUCTEeMAaTH3alus 3HAHUM
OmnwucarenbHasi CTaTUCTHKA. 2

CryyaiiHble OTIBITHI U BEPOSITHOCTH
CIIy4aiHBIX COOBITHIA.

Omnepanuu Haa COOBITHSIMH. 3
OneMeHTbl KOMOWHATOPUKH, CEPUN
HE3aBUCHUMBIX UCIIBITAHUIN

OBIIEE KOJIMYECTBO YACOB 34
[10 TIPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE AJII'EBPA 1 HAYAJIA AHAJIU3A 11 KJITACC

Tema

CreneHs ¢ palMoHaIbHBIM IIOKA3aTEIIEM.

[TokxazarenbHast pyHKLUA.

[Toka3aTenbHbIE ypaBHEHHUS M HEPABEHCTBA
Crenenb ¢ pauMoHaJIbHBIM NTOKa3aresieM. CBoiicTBa
CTEIICHH.

[Tpeobpa3zoBanue BBIPAXKEHU, CoJIeprKaIlux

palMOHAJIbHBIE CTEIICHU.
IToka3aTenbHble YpaBHEHUS 1 HEPABEHCTBA.
[TokazarenbHas yHKIUs, €€ CBOMCTBA U IpaduK
KonTtpoJuabnas padora Nel

Jlorapudpmuueckas pyHkuus. Jlorapupmuueckue

YPaBHEHHS M HEPABEHCTBA
Jlorapudwm yucna. JlecaTnyHpie U HATypaabHbIC
Jorapu(Msbl.

[IpeoOpaszoBanne BeIpaKEHUH, COAEPIKAIIUX

KonnyecTBo yacoB

12

— U0 W

[
N

DneKTpoHHbBIE (LIUPPOBBIEC)
o0pa3oBaTeNbHBIE PECYPCHI

75



2.3
24
2.5

3.1

3.2
33

4.1
4.2
43
4.4
45
4.6
4.7
4.8

4.9

4.10
4.11

5.1
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Jorapu(Msbl.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckas QyHkius, e€ cBocTBa U rpaduk

KonTtpoJsabnas padora Nel

Tpuronomerpuyeckue QyHKIUUM U UX rpaduku.

Tpuronomerpunyeckue HepaBeHCTBA

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U

rpadukH.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

KontpoabHasi padora Ne2

IIpousBoanas. [IpumeHeHue MPOU3BOAHOM
HenpepoiBHbIE HYyHKINU.

Metoa MHTEpBAJIOB ISl PELIEHUSI HEPABEHCTB

[TpousBoaHast GyHKIIMH.

['eomeTpuyeckuii 1 GU3MIECKUM CMBICI TPOU3BOTHOM.

[Ipou3BoHBIE ATIEMEHTAPHBIX (PYHKIIUH.

[IpounsBoaHas CymMMbl, IPOU3BEICHUS, YACTHOTO

byHKIHA

[IpumeneHne npOU3BOJHON K UCCIIETOBAHUIO (DYHKITHI

Ha MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenrne HauboIbIIero 1 HANMEHbBILEr0 3HAYCHUS

(GyHKIIUM Ha OTpPE3Ke.

[IprumeHeHne NpOr3BOTHON [T HAXOXKICHUS

HAWJTy4IlIEero PEeUICHUS B MPUKIAIHBIX 33a/1a4ax, AJIs

ONpPENEIICHUS] CKOPOCTH IPOoILiecca, 3aJaHHOTO

dhopmyIion uinu rpadukom

[ToaroroBka Kk KOHTPOJILHOM paboTe

KonTtpoJsbnas padora Ne3

HNuTerpan u ero npuMeHeHust

ITepBooOpazHas. Tabnuia nepBooOpa3HBIX.

O = W N

[y

24

W A W W N —

— \O k)
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5.2

53

5.4
5.5

6.1
6.2

6.3

6.4

6.5

7.1

7.2
7.3
7.4

8.1
8.2

8.3
8.4
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Nurerpan, reomerpuueckuii 1 GU3NUECKUN CMBICT
UHTErpaa.

Boruucnenue unrerpaia o ¢popmyne Hororona—
JleitOnMIIa

[ToaroToBKa K KOHTPOJIBHOM paboTe

KontpoabHasi padora Ne3

CucreMbl ypaBHeHHil

CucreMbl TMHENHBIX YPABHEHUI

Pelienre npukiiagHbIX 337124 C HOMOIIbIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX, PALIMOHAIIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTENbHBIX, JOTaPUPMUUECKUX
YPAaBHEHHI U HEPABEHCTB.

Hcnonb3zoBanue rpad@ukoB GyHKIMMA 7151 pelieHus
YPAaBHEHHU U CUCTEM.

[IpuMmeHeHnEe ypaBHEHH, CUCTEM U HEPABEHCTB K
PELIEHNIO MAaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3
pa3INyYHbIX 00JacTel HAyKH U pealbHOM KU3HU
HarypaJjbHble U nejble Ync/ia

HarypanbHble u 11ebie ynciia B 3aJja4ax U3 peaibHOl
KU3ZHU.

[Tpu3HaKK 1EIMMOCTH LIEJIBIX YHCEN

[ToaroToBKa K KOHTPOJIBHOM paboTe

KonTtpoabsnas pabota Ne4

IToBTOpEHME, 00001IIEHHE, CHCTEMATH3ALMS 3HAHU I
OcHOBHBIE MOHATHS Kypca anreOpbl U Hayall
MaTeMaTU4YECKOT0 aHaJIN3a,

O0o00111EeHME U cUCcTEMATH3AlIUs 3HAHUI

[ToaroroBka Kk KOHTPOJILHOM paboTe

Konrpoabnasi padora NeS

1

12

— N

[—

18
10

—— N\
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1.1

1.2

1.3
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TEMATHUYECKOE IINTAHUPOBAHUE 'EOMETPUA 11 xnace

Tema

Tena Bpamenust

Cdepa u map: ueHTp, paanyc, IuaMeTp; IiIoaib
noBepxHOCTH chephl. B3anMHoe pacmonoxenue chepbl
W TUTOCKOCTH; KacaTellbHasl TNIOCKOCTh K cepe;
I0MAabL ChEpH.

N3o6pakenne cepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

[Munuaapuyeckas IOBEPXHOCTh, 00pa3yroIIye
UMJIMHIPUYECKON MOBEPXHOCTH, OCh HUIIMHIPUIECKON
noBepxHocTu. Llununap: ocHoBaHus 1 OOKOBasI
MOBEPXHOCTh, 00pa3ylolas u och

[Tnomaas 60KOBOM M MOJIHON MOBEPXHOCTH.
N3o0pakenne MWIMHAPA HA TNIOCKOCTH. Pa3BépTka
nunuaapa. Ceduenus quauHapa (MI0CKOCThIO,
napajuieaIbHON WM NEPHEHAUKYJIIPHON OCH HUIUHAPA)
Konunueckasi moBepxHOCTh, 00pa3yroIne KOHHIEeCKOM
ITOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
MOBEPXHOCTU. KOHYC: OCHOBaHME U BEPIIMHA,
obpa3yroias 1 0Ch; TUIONaasL O0KOBOW U TIOJHOMN
MTOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yIoIie U BBICOTA; OCHOBAHMS
1 OOKOBasi IOBEPXHOCTb.

N3o0pakeHne KoHyca Ha IJI0CKOCTH. Pa3BépTka
koHyca. CeyeHust KOHyca (IJI0CKOCThIO, TapaJlIeIbHON
OCHOBAHHIO, U TJIOCKOCTBIO, MPOXOASIIEH Yepes
BEPLINHY)

KomnyecTBo yacoB

12
1

DneKTpoHHbIE (LIU(PPOBBIEC)
o0Opa3oBaTeNIbHbIE PECYPCHI
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KomOunarus ten BpaiieHus 1 MHOTOTPaHHUKOB.
MHororpanHuK, OMUCAHHBINA 0KOJIO cdhepsl; chepa,
BIMCaHHAsl B MHOTOTPaHHUK WJIM B TEJIO BPAILICHUS
Pemenne 3agau

[ToaroToBKa K KOHTPOJIBHOU paboTe

KontpoabHast pabora Nel

O0béMbI T

ITonsatue 06 06éMe. OCHOBHBIE CBOMCTBA 00HEMOB
TEeN.

O0béM mmHIpa, KoHyca. O0BEM mapa u ionaab
chepbl

[Tono6nbie Tena B mpoctpancTBe. COOTHOIICHUS
MEXTy TUIOIIAISIMHU TTIOBEPXHOCTEH, 00BbEMaMu
IMOJOOHBIX TEI

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha mmockocTy U B mpoctpancTse. CloKeHUe u
BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA HA YUCJIO.
Paznoxxenue BekTOpa no TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuino napamienenunena.

Pemenue 3amay, CBA3aHHBIX C MPUMEHEHHEM TTPABHII
JNEUCTBUM C BEKTOPAMH.

[IpsimoyroJibHasi cCUCTEMA KOOPJIMHAT B MPOCTPAHCTRE.
Koopaunnatel BekTopa.

[Ipocrenmme 3a1a4un B KOOpAUHATAX. Y TOI MEXKIY
BEKTOPaAMH.

CkansipHoe IpOoU3BeICHUE BEeKTOPOB. BrruncieHue
YTJIOB MEXY MPSIMBIMHU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINA METO/] TIPH PEIICHUU
Tr€OMETPUYECKUX 3a/1a4

[ToaroToBKa K KOHTPOJIBHOU paboTe

1
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KonTpoabnasi pabora Ne 2

IloBTOpEeHUE, 00001IeHHE U CHCTEMATU3ALUSA
3HAHUM

OcHoBHBIE QPUTYPBI, (haKThI, TEOPEMBI Kypca
MJIAHUMETPUH. 3a]]a4u TJIAHUMETPUH U METOJIBI UX
pelieHus.

OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI Kypca
CTEpEeOMETpUU. 3a]a4l CTEPEOMETPUH U METObI UX
pelieHus

[ToaroToBKa K KOHTPOJIBHOU paboTe

KonTposabnas padora Ne3
OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

34

TEMATHUYECKOE INTAHNPOBAHMUE 11 KJIACC «BEPOATHOCTD 1 CTATUCTUKA»

Tema

MaremaTndyeckoe O)KUAAHUE CITYYAUHON BEJTUYNHBI
[IpuMepbl TPUMEHEHUSI MATEMaTUYECKOTO OKUJTaHUS
(cTpaxoBanue, JIoTEpes).

MaremaTuyecKkoe 0KUJaHUE CYMMBbI CITy4ailHbIX
BEJIUYMH.

MareMaTnyeckoe 0KUJaHUE T€OMETPUUECKOTO U
OMHOMMAIIEHOTO pacipeneIeHu

Jucnepcus U CTaHAAPTHOE OTKJIOHEHHE CIIYYalHOMI
BeJIMYHMHBI

Jlucnepcus v CTaHIApTHOE OTKJIOHEHHUE.

Jucriepcun reoMeTpUYECKOro 1 OMHOMHUATIBLHOTO
pacupeaeneHus.

IIpakTHyeckasi padboTa ¢ HCNOJIb30BAHUEM
3JIEKTPOHHBIX Ta0ami Nel

KonnyecTBo yacoB

—

DneKTpoHHbIE (LIU(PPOBBIEC)
o0Opa3oBaTeNIbHbIE PECYPCHI

80



5.1

5.2

6.1

6.2

7.1

7.2

8.1

8.2
8.3

8.4

8.5

®denepanbHas padouas nporpamMma | Matemaruka. 10—11 knaccst (0a30BbIN ypOBEHB)

3axkoH 00JbIIMX YHCET

3akoH OosbIKX yncenl. Beibopounbiii MeTox
HUCCIIeI0OBaHUMH.

IIpakTuyeckas padoTa ¢ HCMOJIb30BAHHEM
3JIEKTPOHHBIX TA0 M1 Ne2

HenpepsbiBHbIE ciIy4yaiiHbIe BeJIHYHHBI
(pacnpenesieHus)

[IpuMepbl HEMPEPBIBHBIX CIyYaHBIX BEJIUYHH.
OyHKIMS TVIOTHOCTU PACIIPEICTICHUS.
PaBHOMEpHOE pacnpeneeHue u ero CBOMCTBa
HopmanbHoe pacnipenesneHue

3agauu, NPUBOASIINE K HOPMAJIbHOMY
pacnpeneneHnio. @yHKINS UIOTHOCTU U CBOMCTBA
HOPMAaJIbHOTO PaCHpeaCICHUs.

IIpakTuyeckas padoTa ¢ HCIOJIb30BAHHEM
3JIEKTPOHHBIX Ta0 Il Ne3

IloBTOpEeHME, 00001IeHHUE U CHCTEMATU3 AU
3HAHMU

[IpencraBnenne TaHHBIX C TOMOIIBIO TAOIUIT U
auarpamm

OnucarenbHasi CTAaTUCTHKA

OMnbITEI C pPaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMU

Brruncnenne BeposiTHOCTEN COOBITUM C MPUMEHEHHUEM
dbopmyi u rpaduuecKuX METOA0B (KOOpIMHATHAS
npsimasi, IepeBo, Auarpamma ditiiepa)

Ciy4ailHble BEIMYUHBI U PACTIPECIICHUS,
MaTeMaTUYECKOE 0KUJAHNE CIyYailHON BETUYUHBI
OBIIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

3
2

[E—

19

34
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