MHCTUTYT CTPATETMI
PASBUTIMSI OBPA3OBAHM/I

denepanbHoe rocynapcTBeHHoe
OIOIYKETHOE HAay4YHOEe yYpeXkaeHue

OEJ/IEPAJIBHAA PABOYAS ITPOI PAMMA
CPEJAHEI'O OBIIEI'O ObPA3OBAHNA

MATEMATHUKA
(Yray0J1€éHHbII YPOBEHD )

(st 10-11 xmaccoB 0O0pa3oBaTEIBHBIX OpTaHU3AIU)

Mocksa — 2023



denepanbhas padbouas nporpamma | Maremaruka. 10-11 kimaccer (yriy0n€HHBIN YPOBEHB)

COJIEPKAHUE

TTOSCHUTEITTBHAST BATITICKA «.vuvvneerenssssenseessaesnsesasesessenssessasenssssensensenssensensensennsensensennrennes 3

[Inanupyemble pe3yabTaTbl OCBOCHUS IPOTPAMMBI IO MATEMATHUKE HA YPOBHE

CPETHETO OOIIETO OOPABOBAHUST ....vvvvesesrreesarsseeasasnteeesssteesaessseeesasseesesassseessnssseessassesessnses 7
JIMIHOCTHBIC PE3YITBTATBI ...uvveeuveessstessssesssteesasesasssseesssesssssessssesssesssnsesssseesssseessseens 7
METANPEIMETHBIE PEBYITBTATBI ...eeeuvvieserreessreessreessssesssresssssesassesssssesesssesssssesssessnsesans 8

®denepanbHas paboyas mporpamma yuyeOHOro Kypca «Anredpa u Havasia

MATEMATHUECKOTO QHAITHBA ...ceriieuuvereeessaaieeeeaesssnssssseeessssssssseaessanssseseeessssnssseeeesannnnennes 11
COHCPIKAHUE OOYUCHHUS ....vveerevreenreesnreeeanteesssseeessseeassseessneesseeaasseeaanneessnneessneesnneeesns 14

0 2 - Tt RO REUPR 14

D 2 - Tt R PRSP 16
TIPEIAMETHBIE PEBYIIBTATB ....vveeeunrreresureeeseseeeesssneeesaannseesssneseesssneeessnsbneesssneeesaanneeeans 18
TEMaTUUECKOE TTAHUPOBAHUIE ......vvveeurrreresarreeessseeessnseseesasnese s ssresesnneeaesnnneeesnnnens 22

10 KITACC «.vveettee ettt ettt e ettt e e st et e e nnns 22

1T KITACC eveveiiieetit ettt ettt ettt ettt et e s e e et e et s b nn e s 30
®denepanbHas paboyas mporpaMma y4eOHOro Kypca «I'€OMETPHA» ....ocovvverierriienenninnn, 37
(01001 (07 620507 (eI 010 A (515176 NPT PROPPR 39

10 KITACC +vttiuteeetee ettt ettt bttt ettt e bt e s e b e nr e nnre e 39

1T KITACC +eeeenteee ittt ettt sttt ettt ettt et ettt b e e b e et e et nn e nnne s 40
TTPEIMETHBIC PEBYIIBTATBI ..uuuvvvreeessssirreeeessssseseeeesassseseeeessassssseeeessassnssseeesssnssssenes 41
TEeMATHYECKOE TITTAHUPOBAHHE ..vvvvreessururrrresssssnsreneessnssnsseeesssssssssseesssnssssseeesssnsnsnees 44

10 KITACC +vteiutteetee ettt ettt sttt ettt ettt e bt be e bbb ennb e e b e nnre e 44

D 79 - o TSP TP R PUPPTR PP S7
denepanpHas paboyas mporpamMmma yueOHoro Kypca «BeposiTHOCTh U cTatuctuka ... 70
COMCPIKAHNE OOYUCHUST ....vveerevveenreesnteeeateessateeasseessssseessseesasseesbesasesessseeesseeaessnesses 71

10 KITACC +vvteuteee ittt ettt ettt ettt ettt e et e ettt ettt s b e e bt e e e st e e e bt e et e e n e nnne s 71

D 751 . 1o PP TP PR PPPRRY 72
TTPEAMETHDBIC PEBYITBTATE .....eeuvveieureesureeessuesasteeasaeeeessneessseesasseessbeeasbeessseeessnseessneess 72
TEeMATUYECKOE TITTAHUPOBAHUIE ...vvveeeeeiuirrrraeeesanstreeeeessassseeeeessanrseeesessassseeesessannnens 74

10 KITACC +vveinteteettie ettt ettt ekttt ettt e et ettt e bt e s b e e shb e e e ab e e et e e be e e b bn e e nnneas 74



denepanbhas padbouas nporpamma | Maremaruka. 10-11 kimaccer (yriy0n€HHBIN YPOBEHB)

LT KITACC +reiiteieiee ettt ettt /8
denepanbHas paboyas nmporpamma 1o yuyeoHoMy npeamery «MaremaTuka»
(yryOonéHnblii ypoBeHs) (mpeaMeTHast 001acTh «MareMaTiKa u
nHpopMaTuka») (ranee COOTBETCTBEHHO — MPOTpaMMa Mo MaTeMAaTHKE,
MaTeMaTHKa) BKII0YAET MOSICHUTEIBHYIO 3aIHCKY, COJIEpKaHie 00ydeHMs,
TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI 10 MATEMATHKE,
TEMaTUYECKOE IJIAHUPOBAHUE.

[MTosicauTenpbHAs 3aMuCcKa OTpaXkaeT OOIIUE eI U 33J]a4i M3YYCHUSI MaTEMAaTHKH,
XapaKTEPUCTHKY TCUXOJIOTUYCCKUX MPEINOChUIOK K €€ HM3YyYCHUI0 O0YyYaroluMHUCH,
MECTO B CTPYKType yuUeOHOTO IUIaHa, a TaKXe MOAXOIbl K OTOOpY COACpXaHus, K
ONPENICJICHUIO  IUIAHUPYEMBIX  pEe3yJlbTaTOB M K  CTPYKTYpEe TEMaTUYECKOTO
TUIAHUPOBAHUS.

ConepkaHre OOYyYEHHUS PACKPBIBACT  COJEp)KATEIbHBIC JIMHUHM, KOTOPBIC
HpeJIaraloTcsl sl 0053aTEIbHOTO M3YyYEHUS B KaXKIOM KJIAcCe Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHusI.

[Tnanupyembie pe3ysibTaThl OCBOCHHS IMPOrPaMMbl MO0 MAaTEMAaTHUKE BKIIOYAIOT
JIMYHOCTHBIC, METANpeIMETHBIC PE3yJIbTaThl 3a BECh MEpHOj OOydeHHsS Ha YpPOBHE
cpeaHero oomero oopa3oBaHus, a TaKXKe MPEIMETHbIE JOCTIKEHHs 00yJaromerocs 3a
KaXJIbIA TOA 00y4eHUs.

IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo mMaremMaTvke yriiyOJI€HHOTO YPOBHS Il OOy4YarOIIMXCsl HA YPOBHE
cpenHero obmero oOpaszoBanusi paspaborana Ha ocHoBe DPI'OC COO c yu€rom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TMPEABABISIEMBIX K  MaTEMaTHYECKOMY
00pa30BaHUIO, W TPATUIIUK POCCUUCKOTO 0OpazoBaHus. Peammsarusi mporpammsl 1O
MaTeMaTHhKe 00ecTieunBaeT OBIAJCHUE KITFOYEBBIMU KOMIIETCHIUSMHU, COCTABIISIOMUMHI
OCHOBY A CaMOpa3BUTHs ¥  HENPEPHIBHOTO  OOpa30BaHUA, IEJIOCTHOCTH
OOIIEKYyIbTYPHOTO,  JUYHOCTHOTO W  TIO3HABAaTEIBHOTO  PA3BUTHS  JIMYHOCTH
00yYaronuxcs.

B nporpamme nmo maremaTuKe Y4YTEHBI UJIeH U NodoxkeHus «KoHnenuuu pazButus
MaTreMaThdeckoro obOpazoBanuss B Poccwuiickoit ®Depepanum». B cooTBeTCTBUU  C
Ha3BaHUEM KOHIIETIIMM MaTeMaTHYeCcKoe 0Opa3oBaHME JOJKHO, B YACTHOCTH, peliaTh
3amauy obOecriedeHrns HEOOXOIUMOTO CTpaHE 4Yhcia OOydYaroImMXCs, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKEHHS 00pa30BaHUs IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKIIIOYas MPENOJaBaHuEe MaTEMAaTUKH, MAaTEMAaTUYECKUE HCCIIe0BaHus,
paboty B cepe nHGOPMAIIMOHHBIX TEXHOJIOTUM M APYTUX, & TaK)KE OOeCTeUCHUs IS
KaXX/10ro 00y4Yaromerocss BO3MOXXHOCTH JIOCTHXKEHHSI MaTeMaTUYECKOW MOATOTOBKH B
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COOTBETCTBHH C HEOOXOAUMBIM €MY YpOBHEM. IMEHHO Ha pellIeHue 3TUX 33]]a4 HalleJIeHa
porpamMma o MaTeMaThKe yriyOnEHHOTO YPOBHS.

B snoxy uudpoBoii TpaHcpopmanuu Bcex cdep 4HeT0BEYECKOM AESITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  Xopollei
MaTeMaTU4YeCKOM MOATOTOBKU. DTO OOYCIOBIEHO TEM, YTO B HAIIM JAHH PACTET YMCIIO
CHEUANIbHOCTEN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHUEM MATEMAaTUKHU. U B
chepe SKOHOMHMKH, W B OH3HEce, W B TEXHOJOTMUYECKHX OOJIaCTIX, U Jaxe B
ryMaHUTapHBIX cPepax. Takum 00pa3oM, Kpyr 00yyaromuxcs, sl KOTOPbIX MaTeMaTHKa
CTAaHOBHUTCS 3HAYMMBIM MpeAMETOM, (yHIaMEHTOM OoOpa30BaHus, CYIIECTBEHHO
pacmmpsercs. B Hero BXOASAT HE TOJIBKO OOydaroliuecs, MIAHUPYIOMIME 3aHUMAThCS
TBOPUYECKOW M HCCIEA0BATENbCKOM paboTOM B 00MacTM MaTreMaTWKH, UHPOPMATHKH,
($u3MKM, PKOHOMHKUA M B JPYrUX oOJacTsAX, HO M T€, KOMy MaTeMaThKa HYy>KHa HJis
UCIOJIb30BaHMs B po(eccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknaaHas 3HAYUMOCTH MAaT€MAaTHKH OOYCJIOBJIEHA TeM, 4YTO €€ MpeaMEeTOM
ABJIAIOTCS (DyHAAMEHTAIbHBIE CTPYKTYphI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE ~ OTHOLICHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH M  KaTErOpHUH
HEONpeeNEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 0
JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJIs1 Pa3BUTHSI HAYUHBIX U TEXHOJIOTUYECKUX UEH.
be3 KOHKpETHbIX MaTeMaTHYEeCKMX 3HAHUM 3aTpyJAHEHO IIOHMMaHHWE IPUHIUIIOB
YyCTPOWCTBAa U MCIOJIb30BAaHMUSI COBPEMEHHOM TEXHUKHU, BOCIPHUITHE U UHTEpIpETaLUs
pa3HOOOpa3HOM  COLMAIbHOM, SKOHOMMYECKOH, IOJUTUYECKOW  HMH(pOpMaIMH,
Masio3(p(PEeKTUBHA TOBCEIHEBHAas IpaKTUYecKass AedATelbHOCTh. Bo MHorux cdepax
npo¢ecCUOHATbHON 1EATEIbHOCTH TPEOYIOTCS YMEHUS BBIIIOJIHATH pac4€Thl, COCTABIATh
QITOPUTMBI, TPUMEHATH (OPMYJIBI, NPOBOAUTH TI'E€OMETPUUECKHE U3MEPEHUs U
HOCTPOEHUS], YUTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEJICTABISATh HHPOPMALUIO
B BUJI€ TaOJUI], [UarpamMm U rpaukoB, IOHUMATh BEPOSATHOCTHBIN XapaKTep CydailHbIX
COOBITHIA.

OMHOBpPEMEHHO C paclIupeHHeM cep NMPUMEHEHHs] MaTEMATUKH B COBPEMEHHOM
obmiectBe Bc€ Oojee BaXHbIM CTAaHOBUTCS MaTeMaTHMYECKUH CTUJIb MBIIUICHUS,
IIPOSBIIAIOIINIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydeHHs
MaTe€MaTUKH B apceHald INPUEMOB M METOJIOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIMS U JEAyKIHsI, 00001IeHne U KOHKPETU3alusl, aHalIu3 U
CHHTE3, Kiaccu(uKalug U cUcTeMaru3anus, abctparupoBanue M aHajaorus. OOBEKTHI
MaTE€MaTUYeCKUX YMO3AKJIIOUYECHMH, @paBWiIa HUX KOHCTPYHPOBAHUS PAaCKPBIBAIOT
MEXaHW3M  JIOTMYECKHX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUs
(opMynHpoBaTh, 0OOCHOBBIBATh M JOKAa3bIBaTh CYXKJEHUS, TEM CaMbIM (hOPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUSA. Benymas poiab NPUHAAIEKUT MATEMAaTHKE B
(OpMHUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTHl MBIIUIEHHS U BOCIHUTAaHUM YMEHUU
JeHCTBOBaTh IO 33JaHHBIM  aJIrOPUTMaM, COBEpPLIEHCTBOBAaTh M3BECTHBIE H
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KOHCTpYUpOBaTh HOBBIE. B mpoliecce pemieHusi 3ajad — OCHOBBI JJI OpraHU3aIlUU
y4eOHOM JMEsITEIbHOCTH Ha YpOKax MaTEeMAaTHKU — Pa3BUBAIOTCA TBOpUYECKas W
MIPUKJIaJIHAS] CTOPOHBI MBIIIIJICHUS.

OOydeHne mMaTreMaTuke TaE€T BO3MOXKHOCTh pa3BUBAaTh y OOyYarOUIUXCS TOYHYIO,
palMoHaJbHYI0 U MH(POPMATHUBHYIO peyb, YMEHHE OTOHMpaTh Haubojee MOAXOISAIINE
SI3bIKOBBIC, CHUMBOJIMYECKHE, Tpaduueckue CpeAcTBa s BBIPAKEHUS CYXKIACHUU H
HaIJISIAHOTO WX MPE/ICTaBICHUS.

Heo6xoauMpIM KOMIIOHEHTOM OOIeld KyJIbTypbl B COBPEMEHHOM TOJKOBaHUU
SIBJISIETCSL 0011I€€ 3HAKOMCTBO C METO/IaMU MO3HAHUS JICUCTBUTEILHOCTH, IIPEICTABICHUE
O TpeaMEeTe W METOJIe MaTeMaTHUKH, €ro OTIUYHUSAX OT METOJ0B E€CTECTBEHHBIX U
TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MATeMaTUKH IS pelIeHus
HAyYHBIX U MPUKIIAIHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTH4ecKoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B (hOPMUPOBAHUE OOIIEH KYJIbTYphl YeJIOBEKA.

N3ydenne MaremMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHUMAHHMIO KpPAacOThbl W W3SIIECTBA MaTEMaTHUUYECKUX PACCYXKJCHHUH, BOCIPHUSATHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO UJCH CUMMETPHH.

[IpuopureTHpiMu LIEsIMU 00yueHus matematuke B 10-11 kinaccax Ha yrimyOnéHHOM
YpPOBHE MPOJIOJIKAIOT OCTABATHCS:

(GopMHpOBaHHE IIEHTPAJIbHBIX MATEMATHYCCKUX TMOHATUN (YKCIO0, BEIMYHHA,
reoMerpuyeckas (Qurypa, TMepeMeHHas, BEpOSTHOCTb, (YHKIUS, MPOU3BOIHAS,
MHTErpa), 00eCIeYMBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHIECKOTO
oOpazoBaHus 00yJarOMUXCS; TOABEICHHE 00YUYarOIMMUXCs Ha IOCTYITHOM JIJIsi HUX YPOBHE
K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYXAIOIIEr0 MUpa, TOHUMAHUIO MaTEeMAaTUKH KaK YacTH
oOmmiell KyJIbTyphl YEJIOBEUECTBA; pa3BUTHUE WHTEIUICKTYadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yJaroIuXCs,

MMO3HABATEIbHON aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS,
WHTEpeca K U3YyUEHUI0 MaTeMaTuku; (popmupoBanue GyHKIIMOHATEHON MaTeMaTHIECKON
IPAaMOTHOCTU: YMEHUS

pacno3HaBaTh MaTEMaTUYECKUE ACTIEKThl B PEATbHBIX KU3HEHHBIX CUTYallUAX U TMPHU
W3YYeHUH  JIPYTUX  Y4eOHBIX  TPEIMETOB, TPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMymupoBaTh HX Ha S3bIKE MaTEeMaTHKH U  CO3/1aBaTh
MaTEeMaTUYeCKUe MOJENIH, MPUMEHATh OCBOCHHBIH MaTEMaTWYECKHWH ammapar  JJis
pelIeHHs] TPAKTHUKO-OPUEHTUPOBAHHBIX 3aj7]a4, WHTEPIPETHUPOBATH MW  OIICHUBATH
MOJTyYEHHBIE PE3YIbTAThI.

OCHOBHBIMH JIMHUSIMH cojepkanus MatemMaTuku B 10-11 xmaccax yriryOnéHHOTO
YpOBHS  sBIstOTCA: «Ymcaa W BhIUMCIHCHHS», «AnreOpa» («AnreOpandeckue
BBIpQXXCHHS», «YpaBHEHUS M HEpaBEeHCTBa»), «Hauama MareMaTHYeCKOro aHaIu3a,
«['eomerpusi»  («['eomerpuueckne GUTYpl H WX CBOWcTBa», «l3mepeHue
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rEeOMETPUUCCKUX BeNWYMH»), «BeposrHocTs ©  cratucThKa». JlaHHBIE JTHHUU
pa3BHUBAIOTCS MapajuIeNbHO, KaXasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBHCHMO OJHA OT APYTroH, a B TECHOM KOHTAaKTe U B3aumoaencTsuu. Kpome sroro,
X OOBEIUHSET JIOTUYECKas COCTABIISIONIAs, TPAJAMLMOHHO MPHUCYIAs MaTeMaTHKE U
IIPOHU3BIBAIONIAS BCE MATEMATHUYECKHE KypChl UM  COJAEP/KATEIbHbIC JIMHUHU.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «yMEHHE ONEPUPOBATH MOHITUSIMH:
ONpENENICHNE, AKCHOMA, TEOPEMA, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTEIbCTBO,
PAaBHOCHJIbHBIE (hOpMyIHPOBKH, yMEHUE (bopMynHpoBaTh oOpaTHOE u
IPOTUBOMOJIOKHOE  YTBEPKIACHHUE, NPUBOAUTH MNPUMEPBI U  KOHTPIPUMEDHI,
UCIIOJIB30BATh METOJ| MAaTeMaTHYECKOW WHAYKUUH, MPOBOAUTH JOKA3aTEJIbHbIE
paccyKXJeHusT TpU pEIIEHWM 3a/Jad, OLEHHMBATh JIOTMYECKYIO MPABUIIBHOCTH
pacCy’>kKJIeHUN» OTHOCUTCS KO BCEM ydeOHBIM Kypcam, a (GOpMHpPOBAHUE JOTHUYECKHX
YMEHHUH pacrpeensercss 1Mo BCeM TrojiaM OOy4YeHHs Ha YPOBHE CpeIHEro ooOIero
o0pa3oBaHUAI.

B cootBerctBun ¢ ®I'OC COO mareMartuka sIBISIETCS 00s3aTEIbHBIM MTPEAMETOM
HAa JAaHHOM YypoBHE oOpa3oBanusi. Hacrosmieit mnporpammoil 1o MaTemMaTHKe
npexycMaTpUBaeTCsl M3ydeHHe ydeOHoro mnpeamera «Maremartwka» B paMmKax TpEX
yueOHBIX KypcoB: «AnreOpa M Hadaja MaTEeMaTHYECKOTO aHaimu3a», «['eoMeTpusi»,
«BeposTHOCTB U CTaTUCTHKA» . POPMHUPOBAHUE JIOTHYECKUX YMEHUN OCYILIECTBIISIETCS. HA
HOPOTSHKEHUHU BCEX JIET 00YUEHMsI HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, a 3JIEMEHTbI
JIOTHKH BKJIFOUAIOTCS B COJEPKaHUE BCEX HA3BAHHBIX BhIIIE YUEOHBIX KypCOB.

O6HI€C KOJINYCCTBO  4YacCoOB, HAIIPAaBJICHHBIX  Ha HN3YyUCHHUC MaTEMaTUuKHu

Ha yriayonennoMm yposHe — 544: B 10 kimacce — 272 vaca (8 wacoB B Henenmo), B 11 kiacce
— 272 gaca (8 yacoB B HEJCITIO).
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpakIaHCKOT0 BOCTIMTAHUS:

COPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMKH O0Y4aroOMerocss Kak aKTHBHOTO H
OTBETCTBEHHOT0 YJICHA POCCHUCKOrO OOIIECTBA, MPEICTABICHHE O MaTeMaTHYCCKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SIBICHHUMN, MPOIEIYP TPAXKIAHCKOTO
obmectBa (BHIOOPHI, OMPOCH U JPYroe), yMEHHE B3aUMOJICHCTBOBATH C COIMATBbHBIMU
HHCTHUTYTaMHU B COOTBETCTBHUHU C MX (QYHKIMSIMU U Ha3HAUYCHHEM; 2) MATPHOTHYECKOTO
BOCIIUTAHUS:

CcOPMUPOBAHHOCTh POCCHUCKOW TPAKTAHCKOW HIACHTUYHOCTH, YBAXKCHUS K
MPOIIOMY U HACTOSAIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHOE OTHONICHHE K
JTOCTHXKEHHUSIM POCCHICKAX MATEMAaTHKOB W POCCHHCKOW MaTeMaTH4eCKOW IIKOJI,
HCITOJIb30BAHHME ITUX JOCTHIKEHHI B IPYTUX HAyKaX, TEXHOJOTHSX, Chepax IKOHOMHUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX [ICHHOCTEH POCCHICKOTO HApoa, CHOPMUPOBAHHOCTH
HPABCTBCHHOTO CO3HAHWS, 3THYCCKOTO [IOBEJCHHUS, CBS3aHHOTO C TMPAKTHYECKUM
MPUMEHEHHEM [TOCTHXXCHHIH HAyKH M JEATENIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIa/Ia B MOCTPOCHHE YCTOHYMBOTO OyayIIero; 4) 3¢TeTHYeCKOro BOCIUTAHMS:

3CTETUYECKOE OTHOIICHUE K MHPY, BKITIOYAst 3CTETUKY MAaTEeMaTHYCCKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUM, PacCyKJICHHH, BOCIPHUMYUBOCTh K
MaTEeMaTHYCCKUM  aCICKTaM pPa3IMYHBIX BHAOB HCKYCCTBA, 5) d¢u3HUYecKOro
BOCIIUTAHUA.

c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSATh MaTeMaTHYECKUE 3HAHHS B HHTEpecax
3I0POBOTO W 0Oe€30IMacHOro oOpasza JXKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (30pOBOC MHTaHUE, COAJAaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA,
peryisapHas Gu3ndeckas akKTHBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHKME P 3aHATHUAX
CIIOPTUBHO-030POBUTCIILHOM JICATEIHLHOCTHIO; 6) TPY/10BOr0 BOCTIMTAHUS .
TOTOBHOCTH K TPYY, OCO3HAHHUE IICHHOCTH TPYIOIIO0MS, HHTEPEC K PA3TUIHBIM
chepam mnpodheCCHOHAIBHOW JCATCIbHOCTH, CBS3aHHBIM C MaTEMaTHKOH # eé
MPUJIOKCHUSAMH, yYMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oymymied npodeccun u
peaau30BBIBaTh COOCTBEHHBIC »XKMU3HCHHBIC INIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHIeCKOMY OOpa3oBaHUI0O W caMOOOpa30BaHUIO HAa MPOTSHKCHUW BCEH >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3a7a4 MAaTeMaTHYCCKOU
HaIMpaBJIEHHOCTH,

7) IKOJOIrH4eCKOro BOCIIUTAHUSL .
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c(OpPMHUPOBAHHOCTH KOJIOTMUYECKOU KYJIbTYpbl, TOHUMAaHUE BIUSHUS COLIMAIBHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM CpPe/ibl, OCO3HAHUE
IJI00AJIBHOTO  XapakTepa »HKOJOTMYECKUX MpoOJeM, OpUEHTalus Ha NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIs pelleHHs] 3anad B OOJacTH OKPY’KaIoIIEeW Cpenbl,
IUIAHUPOBAHUE TIOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IMOCJEICTBUM UIsl OKpY’Karomiei
cpenbl; 8) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOILLECTBEHHOM MPAaKTUKH, TOHMMAaHHE MaTeMaTUYECKOM HayKH Kak
cdepbl YeIOBEYECKOHN eATebHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUJISl Pa3BUTHUSA
UMBUJIN3ALIMY, OBJIAJICHUE SI3bIKOM MaTeMaTHKU M MaTeMaTHUYeCKOW KyJIbTYpOll Kak
CpPEICTBOM  I[O3HAHMS ~ MHUpPA, TOTOBHOCTb  OCYIIECTBIIATH  MPOEKTHYIO  H
UCCJIeI0BATEIbCKYIO EATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare n3ydeHus MaTeMaTUKU Ha YPOBHE CpeIHEro ooiero oopa3oBaHus y
oOyuaromierocsi OyayT chOpMUPOBAHBI TO3HABATEIbHBIE YHUBEpPCAJIbHBIC Y4ueOHBIE
JICHCTBHSI, KOMMYHHKATHBHBIC yHHBEpCAJIbHBIE Y4YeOHBIC IEHCTBHUS, PpEryIsTHBHBIC
YHUBEpCaIbHBIE yIeOHbIE IEHCTBHUS, COBMECTHAS JICSTEIILHOCTb.

ITo3HaBaTe/IbHbIE YHHMBEPCAJbHBbIE Y4eOHbIE JeiicTBHS Ba3oBbie
JIOrH4ecKue AeHCTBUSA
BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUN MEXIy MHOHSTHIMH, (GOPMYIHpPOBATH OIpPEICICHUS
NOHSITHM, yCTaHABIMBATh CYIIECTBEHHBIA MpPU3HAK KIACCHU(PUKAIIMHN, OCHOBAHHS IS
0000IIeHNsT U CpaBHEHUS, KPUTEPUU MPOBOJUMOTO aHaINU3a, BOCIHPUHHUMATH,
dbopMynHpoBaTh U IPEOOPA30OBLIBATE CYKICHUS: YTBEPAUTEIbHBIC
W OTpUlIATENbHBIC, €IWHUYHBIC, 4YaCTHbIE ¥ OOIIWE, YCJIOBHBIC; BBISBISTH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U TPOTUBOPEUHS
B (akrax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHUSX, MpeIyiaraTh KPUTECPUHU JUIS
BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTHBOPEUM; JI€JIaTh BBIBOJBI C UCIIOIb30BAHUEM
3aKOHOB JIOTUKH, JE€YKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUYEHUM, YMO3aKJIIOYEHUH 1O aHaJOTHH; MPOBOAUTH CaMOCTOSITEIBHO
J0Ka3aTelIbCTBA MAaTEMaTHYCCKHX YTBEpXKACHHWHA (NpsAMbIE H OT MPOTHUBHOIO),
BBICTPAaWBaTh APTyMEHTAINIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYXICHUS M BBIBOJABI; BBIOMpATh CMOCOO pelieHus y4eOHOM 3anauu
(cpaBHHMBAaTH HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh HauOoJiee MOIXOMISIIHNA C
y4ETOM CaMOCTOSTEIPHO BBIICJICHHBIX KPUTECPHEB).

ba3oBbie HCCJICA0BaATECIBCKUC HeﬁCTBHH:
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HCIIOJIb30BaTh  BOINPOCHl KAk MCCIENOBATEIbCKUM HWHCTPYMEHT IIO3HAHUS,
(opMynHpoBaTh BOMPOCH], (PUKCUPYIOIIKUE MPOTUBOpPEUYUE, NPOOIEeMy, YCTaHABIMBAThH
MCKOMOE U JaHHO€, (POPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MMO3UIIMIO, MHEHHE;
MIPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAaHUE
II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YecKOro OOBEKTa, SIBIEHUS, Ipolecca,
BBISIBJICHUIO  3aBHCHUMOCTEH  MEXJIy  OObEKTaMHu,  SBJICHHUSIMH,  IPOLIECCAMH;
CaMOCTOATENBHO (POPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIOICHMS], HUCCIENOBaHMs, OLEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PpE3yJIbTaTOB,
BBIBOJIOB U 00O0OIIEHUII; MPOTrHO3UPOBAaTh BO3MOJKHOE pa3BUTHE IpOIECCa, a TAKXKE
BBI/IBUTATh

MPEION0KEHUS O €r0 Pa3BUTUM B HOBBIX ycloBUsiX. PaborTa
¢ uHopmaumei:

BBISIBIIATH I€PUIIUTHI HH(POPMAIINH, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETA HA BOIIPOC
U JUIS PEIICHHs 3aJlaud; BeIOMpaTh MHGOPMAIUIO M3 MCTOYHUKOB Pa3JIMUHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHGPOPMAIIUIO PA3THUYHBIX
BUJIOB W (HOPM MPEJICTABJICHUS; CTPYKTYPUPOBaTh MH(OpPMAIHIO, MPEJICTABIATL €€ B
pasTUYHbBIX HopMaXx,
WUTIOCTPUPOBaTh  Tpaduyecku;  OLEHMBATh  HAAEKHOCT,  WMHGOpPMAIMK IO
CaMOCTOATENHHO CHOPMYITHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eliCTBHS

BOCIPUHUMATH U POPMYIHPOBATH CYKJICHUSI B COOTBETCTBUU C yCIOBUIMHU
U LEJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS B YCTHBIX H
IIICBbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS IO XOIy PELICHUs 3aJadyd, KOMMEHTUPOBATH
MOJIYYCHHBIA pe3yJbTaT; B Xo0JA€ OOCYXKICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyx/1aeMoi TeMbl, MPOOJIEMBI, peIlaeMou 3a/1a4H, BRICKA3bIBATh UJIEH, HAIICJIEHHBIC HA
IIOUCK PEIICHUs, COIMOCTABIATh CBOM CYXIEHHUSI C CYXICHHUSMH JIPYIMX YYACTHUKOB
auanora, OOHapy>KMBAaTh pa3IMdMe W CXOJCTBO TMO3UIMH, B KOPPEKTHOW dopme
dbopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHHUSI; TIPEIICTABIATh PE3YIbTAThl PEIICHUS
3a/layu, SKCIIEPUMEHTA, WCCIEAOBAaHMS, MPOEKTa, CAMOCTOSITEIHHO BBIOMpaTh (hopmar
BBICTYIUICHUS C YIETOM 3a]1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayUTOPHUH.

PeryJiiTUBHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS
CﬁMOOpI‘aHI/I3aHI/Iﬂ:
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COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 3a7a4i, BBIOUPATh CIIOCOO pelIeHus ¢ y4ETOM
UMEIOIUXCSA PEcypcoB M COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaThH M
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU I103HABATENIbHOW pepEeKCHM KaK OCO3HAHUS COBEpIIaeMbIX
JNEHUCTBUH M MBICIUTENBHBIX MPOILIECCOB, HX pPE3ydbTaTOB, BIAJETh CIIOCOOAMMU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpoliecca W pe3ysbTaTa pEUICHUs MaTeMaTH4EeCKOU
3a7]a4yy; MPEIABUIETh TPYAHOCTH, KOTOPBbIE MOI'YT BOSHUKHYTH IIpY PELLICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, AaHHBIX,
HaWJEHHBIX OMIMOOK, BBISIBJIEHHBIX TPYAHOCTEW; OLICHHMBATh COOTBETCTBHUE PE3yJibTaTa
LEJIM U YCIIOBUSIM, OOBSICHATH TPUYHUHbI
JOCTUXKEHUS WM HEJOCTUXKEHUS PEe3yJIbTaTOB ACSITEIIbHOCTH, HAXOAUThH OIKUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEIHLHOCTD:

IIOHUMATh U UCITIOJIb30BATh HpGI/IMyIIIGCTBa KOMaH}IHOﬁ 51 I/IH,JII/IBI/I)IyaJIBHOﬁ pa6OTBI
IIpn pCUICHNUN y‘{€6HI>IX 3aga4d, I[IpUHUMATb LCJIb COBMECTHOU HACATCIIBHOCTH,
INIAaHUPOBAThL OpraHU3alnio COBMECTHOM pa6OTBI, pacnpcaciiite  BHUAbL pa60T,
JIOTOBApUBATLCA, OOCYXJAaTh TMPOIECC U pe3ysbTrar paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIFOJICH; y4acTBOBaTh B IPYMIOBBIX (popmax paboTel (00CyXkaeHHs, 0OMEH
MHGHHﬁ, «MO3IOBbIC HITYPMBI» H I/IHBIG), BBIITIOJIHATH CBOKO YacCThb pa6OTI>I u
KOOPJIMHUPOBATh CBOW JAEWCTBUSA C JAPYTMMH YJICHAMH KOMAaHJbI, OLICHUBATh KA4YECTBO
CBOEro BKJaja B OOLIWN MPOAYKT IO KPUTEPHUSIM, cCHOPMYJIUPOBAHHBIM yIaCTHUKAMU
B3aNMO/ICHICTBHSI.

IIpeameTHble pe3yjbTaTbhl OCBOCHHUS (enepaibHO pabodeil mporpamMmbl 1O
MaTeMaTHKe TIPEICTaBICHbI IO TOJaM O0YUYEHUSI B paMKax OTJEIbHBIX YI€OHBIX KypCOB
B COOTBETCTBYIOIIUX pa3feax HaCTOALIEH MPOrpaMMBl.

OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HHOACHUTEJIBHASA 3AIIMCKA

VYuebnsiil kypc «Anredpa U Hayajga MaTEeMaTUYECKOrO aHAJIN3a» SIBIISIETCS OJHUM
13 Hanbosee 3HaYMMBbIX B MIpOrpaMMe CpeHero oOiiero o0pa3zoBaHMs, MOCKOIbKY, C
OJIHOW CTOpPOHBI, OH OOECINEYMBAET WHCTPYMEHTAJIbHYIO 0a3zy Mg HU3Yy4YeHHUsS BCeX
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€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (DOPMHUpPYET JIOTHYECKOE W
abCcTpakTHOE MBIIIICHHE OOYYalOIIUXCs Ha YypOBHE, HEOOXOAMMOM [UISI OCBOCHUS
nH()OPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH W APYTHX IUCIUIUIMH. B
paMKax JaHHOTO y4eOHOTo Kypca oOydaroliuecs: OBIaICBAl0OT YHHUBEPCATHHBIM SI3bIKOM
COBPEMCHHOW HAayKH, KOTOpas (HOPMYIUPYET CBOM JOCTHKEHUS B MaTEeMaTHYCCKOM
dopme.

Y4eOHbIi Kypc anreOpsl ¥ Hayajdl MaTeMaTHYeCKOTO aHalln3a 3aKJIaJbIBaeT OCHOBY
JUTSL YCTICTITHOTO OBJIa/ICHHSI 3aKOHAMH (DPU3HKHU, XUMUH, OMOJIOTHH, TOHUMaHUS OCHOBHBIX
TEHCHITUI Pa3BUTHS SKOHOMUKH U OOIIICCTBEHHOM KU3HHM, ITO3BOJISIET OPUCHTHUPOBATHCS
B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCITOJIH30BATh UX
JUTSL TabHEHIIero o0pa3oBaHus U B MIOBCEHCBHOW JKM3HU. B TO e BpeMsl OBJIaJCHHE
a0CTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIIUSIMHU ajareOphl ¥ MaTeMaTHYECKOrO0 aHallu3a pa3BUBACT YMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTH, JIOKA3bIBATh YTBEPKIACHHUS C
NIOMOIIBI0 HMHAYKIIMK M PAacCYXAaTh ACAYKTHBHO, WCIOJIL30BaTh O0OOIICHHUE W
KOHKpETH3alluio, a0CcTparupoBaHWE W aHAJIOTHIO, (OopMUpYeT KpeaTHBHOE 1
KPUTHUYECKOE MBIIIICHUE.

B xoze m3yueHus yueOHOro Kypca « Anredpa u Hauajga MaTeMaTHIeCKOTO aHAIA3a»
oOy4aromuecs Moay4yaroT HOBBIN OIBIT pelIeHUs TPUKIAAHBIX 33a/1a4, CAMOCTOSI TEILHOTO
NOCTPOCHHSI MAaTeMaTHUYeCKHX MOJIeJell  pealbHBbIX CUTyalluid, WHTEpHpeTaluu
MOJTYYEHHBIX PEIICHHUM, 3HAKOMSITCS C IPUMEPaAMU MaTeMaTHUYEeCKIUX 3aKOHOMEPHOCTEH B
IpUpoJie, HAyKe M MCKYCCTBE, C BBIIAIOIIMMUCS MAaTeMaTUYECKUMH OTKPBITHUSIMU U UX
aBTOPaMHU.

VY4eOnblii Kypc 001a/1a€T 3HAYUTEIHHBIM BOCITUTATEILHBIM MTOTEHIIMAIOM, KOTOPBIT
peanusyercs Kak depe3 Y4eOHBIM Marepuall, CHOCOOCTBYIOIIMN (POpMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHUS, TaK U Yepe3 cuenuduKy yaeOHOM NeaTeIbHOCTH, TPEOyoIei
MPOJIOJDKUTEIFHOM KOHIIEHTPAIIMM BHUMAHHUS, CAaMOCTOSATEIBHOCTH, AKKypaTHOCTU H
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3yIIbTaT.

B ocHoBe meTtomuku o0yudeHus anreOpe W HadalaM MaTeMaTHUYECKOro aHajan3a
JISKUT IEATETLHOCTHBIA TPUHITUT 00 yUCHHUSI.

B cTtpyktype ydeOHOTO Kypca «AnreOpa W Hadalla MaTeMaTHYECKOTO aHajIn3a»
BBIJICJICHBI CIIEAYIOIINE CONEPKATEIHPHO-METOANIECKUE TMHNN: «HHUCIa 1 BEIYUCICHUS»,
«Dyuakmmu U Tpaduku», «YpaBHEHHS W HEpaBeHCTBa», «Hauama maTreMaTHyecKoro
aHanm3a», «MHOXeCcTBa W JIOTHKa». Bce OCHOBHBIE CONEPKATEIbHO-METOIUYECKUC
JUHUYU W3yYalOTCs HA MPOTSHKEHUU ABYX JET OOydeHHs Ha YPOBHE CPEIHETO OOIIEeTro
oOpa3oBaHUs, €CTECTBEHHO JOIMOIHSIS IPYT APyra W MOCTETICHHO HACHIMASICh HOBBIMH
TeMaMH W pazzaenaMu. J[aHHBIA y4eOHBIA KypC SIBISICTCS MHTETPATHBHBIM, MOCKOJIBKY
oOBeuHSET B ceOe ColepKaHre HECKOJIBKUX MAaTeMaTHUYCCKUX JUCITUTLIINH, TAKUX KakK
anredpa, TPUrOHOMETPHS, MATeMATHUECKHUI aHATN3, TCOPHSI MHOXKECTB, MaTEMaTHYECKas
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noruka u apyrue. [lo mepe Toro xak oOyuaromuecs OBJIAJEBAIOT BCE 00Jee MIMPOKUM
MaTeMaTUYeCKUM  ammapaTtoM, y HHX  [OCJE€JO0BATEIbHO  (OpMUPYETCS U
COBEPULICHCTBYETCS YMEHHME CTPOUTh MATEMATHYECKYH0 MOJEIb PEAJBHOW CHUTYAllUH,
NPUMEHATh 3HAHUS, MOJYYCHHbIE NPU H3YYEHUU Y4eOHOro Kypca, AJid pEHIeHHs
CaMOCTOATENBHO  CHOPMYIHMPOBAHHOM  MareMaTH4YeCKOM  3aJaud, a  3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-METOIUYECKAs JHUHUS «Yucaa W BBIYMCICHUS» 3aBEpLIACT
dbopMupoBaHUE HABBIKOB UCIIOJIH30BAHUS ICUCTBUTEIBHBIX YUCET, KOTOPOE OBLJIO HAYaTO
Ha YpOBHE OCHOBHOTO o011ero oopazosanus. Ha ypoBHe cpennero o6iiero oopazoBaHus
oco0oe BHUMaHUE yAeNsieTCs (POPMUPOBAHHUIO HABBIKOB PAIlMOHATBHBIX BBIYMCICHUH,
BKJIFOYAIOIMX B €05l MCIOJIb30BaHUE PA3TUYHBIX (DOPM 3aMKCH YKCIIA, YMEHUE JenaTh
MPUKUJIKY, BBITTOTHSATH NPUOIMKEHHBIC BEIUUCIICHUS, OLICHUBATh YMCIIOBBIE BBIPAKECHMUS,
paboTath ¢ MaTeMaTUYECKUMU KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXXECTBA
HAaTypajbHbIX, MEJbIX, PAUUOHAIBHBIX U JICUCTBUTEJIBHBIX YHUCEN JIOMOJIHAIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaXJIOM M3 3THX MHOXKECTB PAacCMaTPHUBAIOTCS
CBOMCTBEHHBIC €My chenuduuecKkue 3aJaud M Olepaluu. JeJIeHHe HaIllelo,
OTIEpUpPOBAHUE OCTaTKaMH Ha MHOXECTBE IIEJbIX YHCEN, OcCOOble CBOMCTBA
palMOHANIBHBIX W HMPPALMOHAIBHBIX YHUCE, apu(METHUYEeCKHe OTNepaluu, a TaKxKe
U3BJICUCHHE KOPHS HATypajJbHOM CTENEHHM HA MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
biarogapst mocnegoBaTEIbHOMY pACIIMPEHHUIO Kpyra HCHOJB3YEMBIX YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMM HMX HPUMEHEHUS ISl PEUICHUs pa3JIMYHbIX 3a/1ad
dbopMupyeTcsi mpeacTaBiICHUE O €AMHCTBE MaTEeMaTUKM Kak HaykKu U €€ poiau B
MOCTPOCHUHM MOJIENIe pPeallbHOTO0 MHpa, I[HUPOKO HCIOJNB3YIOTCS 0000IIeHne u
KOHKpPETH3aLUs.

JIluaus «YpaBHEHUS U HEPABEHCTBA» PEaU3yeTCsl Ha MPOTSKEHUU BCEro O0yUCHHS
Ha YpPOBHE CpeIHero oo1iero oopa3oBaHus, MOCKOJIbKY B KaxaoM paszzene [Iporpammer
MPETyCMOTPEHO peIeHne COOTBETCTBYIOIMX 3amady. B pesynpTate oOyuaromuecs
OBJIQJICBAIOT DPA3JIMYHBIMU METOJAMHU pELUICHUS PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApUPMUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB H
CHUCTEM, a TaKXKe 3aJad, cojaepKamux napaMmeTpsl. lloslydyeHHBIE yMEHHMS LIMPOKO
WCIIOJIB3YIOTCSI TIPU MCCIIETOBAHUH (PYHKIIUN C TIOMOIIBIO TPOU3BOAHON, TIPHU PEIICHUH
MPUKIAAHBIX 3374 M 337a4 Ha HAXOXKJIEHWE HaWOOJBIINX M HAUMEHBIUX 3HAYCHUM
bynakuu. JlaHHas copeprkaTenbHas JIMHUSA BKIIOUaeT B ceOs Takke (HOpMHpOBaHUE
YMEHUH BBIMONHATH pacdy€rel 1Mo QopmyliaM, TpeoOpa3oBaHUS pallMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKXKe BBIPAKECHUH,
coJepKallluX cTeneHu u Jorapudmbl. braromaps u3ydeHHIO anreOpanyecKkoro
Marepuajga MPOUCXOIUT JajbHEWIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO
MBIIUICHUS! 00yYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIECHUM, pabOThI
C CMMBOJIbHBIMU (pOpMaMu, TIPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
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paBEHCTB M HepaBeHCTB. AnreOpa mnpenaraer 3QQeKTUBHbIE HHCTPYMEHTBHI  JUIS
peleHns MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISIHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToANYeCKass  JMHUA  «DyHKIMM W rpa@uKU»  TECHO
neperieTaeTcsa ¢ APYyruMH JIMHUSIMHU y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIIE
3a1a€T  TOCJIENOBATENBHOCTh ~ M3Y4YEHHs  Marepuana. V3ydeHwe  CTENEeHHOW,
MOKa3aTesIbHOM, JIOrapu(MUUECKO M TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOWCTB U
rpauKoB, UCNIOJIb30BaHUE (DYHKIIMM AJI pelieHns 3a7a4 U3 Ipyrux y4eOHbIX IPEAMETOB
U peaIbHOM KM3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAJIM30M, TaK U C PELIEHUEM
ypaBHEHHI U HepaBeHCTB. Ilpu 3TOM OoJblIOoe BHUMaHUE yaenseTcss (OpMHUPOBAHUIO
YMEHHS BbIpaxaTb (GOopMyJdamMd 3aBUCUMOCTH MEXAY pPa3IMYHbIMU BEJIMYUHAMH,
UCCIIeIOBAaTh IMOJy4YyeHHble (QYHKUUH, CTpoUTh uUX rpaduku. Marepuan 3Toit
COJIEpKATENbHOW JIMHUM HAlleJICH Ha pa3BUTUE YMEHHUU W HABBIKOB, MO3BOJISIOIIAX
BBIP@XKaTh 3aBUCUMOCTH MEXY BEJIMYMHAMHU B Pa3IMYHON (QopMe: aHATUTHUECKOM,
rpaduueckoii u cioBecHoU. Ero uzydenue cnocoOCTBYET pa3BUTHIO AITOPUTMHYECKOTO
MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHUIO U KOHKPETU3ALMHY, UCIIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenbHasgs JuHUsA «Havasa MaremMaTH4YecKOro aHaliu3a» IO3BOJISIET
CYLIECTBEHHO paCUIMPUTh KPyr KaKk MaTeMAaTHYECKHMX, TaK W IPUKIAIHBIX 3a7ad4,
JOCTYMHBIX 00yYaromMMCsl, TaK KaK y HUX MOSBJISIETCS BO3MOKHOCTb CTPOUTH IpapuKu
CJIOKHBIX (DYHKLIMH, ONpeaensaTh UX HauOOJIbIINE U HAMMEHbIINE 3HAUEHUS], BBIYUCIIATh
wiomaau Guryp 1 00bEMbI Tej, HAXOAUTh CKOPOCTH M YCKOPEHUs MpoleccoB. JlaHHas
coJiep KaTelIbHasl JIMHKUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMaTHUYECKUX
MOJENIEH peajbHbIX CHUTyalWHd, IMO3BOJIIET HAXOAUTh HAWIy4YIEee pEIIEHUe B
OPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C
OCHOBAaMHM MAaTE€MaTHYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHUS, (HOPMUPOBAHUIO YMEHUH
pacro3HaBaTh INPOSABICHUS 3aKOHOB MATEMAaTHKH B HAyKe, TCXHUKE M HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOUIMXCS Pe3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKH KaK HayKH, 1 00 UX aBTOpaXx.

CopnepxxarenbHO-MeTOIMYECKas: TUHUA «MHOXECTBa M JIOTMKa» BKJIIOYAeT B ce0s
AJIEMEHTHI TEOPUM MHOKECTB U MAaTEMAaTUYECKOW JIOTUKH. TE€OpEeTUKO-MHOKECTBEHHBIE
IIPEACTABICHNsS] TNPOHM3BIBAIOT BECh KypC IIKOJBHOM MATEMAaTHKM H IPELIararor
Haubosee yHHMBEpPCATIbHBINM S3bIK, OOBEAMHSAIOMIMN BCE pa3ieiabl MaTEeMaTHKUd U €€
IIPUJIOKEHNM, OHH CBSI3BIBAIOT PA3HBIE MATEMATUYECKNE JUCHUIUIMHBI U UX NIPUIIOKECHUS
B enuHoe ueinoe. [loaTromy BakHO AaTh BO3MOXHOCTH OOydYaroIIeMycsi NOHHMATb
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKH M MCIOJIB30BaTh €ro JJIs
BBIPDQXKEHUS CBOMX MBICIEN. J[pyrMM BaKHBIM NPHU3HAKOM MATEMAaTHKU KaK HAyKH
CIeayeT TMpPHU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBAHMI |  CIIEIOBAaHUE
ONPENEIEHHBIM TNPAaBUJIAM ITOCTPOCHMUS JOKa3aTEIbCTB. 3HAKOMCTBO C DJJIEMEHTaMHU
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MaTEeMaTU4YeCKOH JIOTMKHA  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTHYECKOTO  MBIITUICHHSI
oOydJaromuxcs, TMO3BOJIIET UM CTPOWTH CBOM PACCYXKICHHS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECCKOTO MBIIIJICHUSI.

B yueOGHOM Kypce «AnreOpa M Hadaima MaTEMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIC NPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENCH peabHbIX CHUTYalluid, WCCIEIOBaHUS
TUX MOJENeH C TIOMOIIBIO ammapara anreOppl W MaTEeMaTHYECKOTO aHalln3a,
WHTEPIPETANUN TTOYYCHHBIX PE3YNIbTaTOB. TaKkWe 3aJaHus BIUICTCHBI B KOKIBIA U3
pa3zeioB TPOrpaMMbl, IOCKOJIBKY BECh MaTepHall YYeOHOro Kypca IIHPOKO
UCTIOJIb3YETCS JIJIS pEIICHUS TPUKIIAAHBIX 3a/1a4. [Ipu pemeHnn peaabHbIX MPAKTHISCKUX
3ajad  o0ydaromuyecs  pa3BHBAIOT  HAOJMIOMATEIBLHOCTh,  YMEHUE  HAXOJIWTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONB30BATh AaHAIOTHIO, 0000maTh W
KOHKPETU3HPOBaATh MpodsieMy. [lesaTeabHOCTh TI0 (OPMHPOBAHUIO HABBIKOB PEIICHUS
NPHUKJIQJHBIX 33/1ad OpraHU3yeTCs B TPOIECCEe M3YYCHHS BCEX TEM ydeOHOro Kypca
«Anredpa 1 HayaJla MATEMaTHYECKOT'0 aHATN3a».

Ha wm3yuenue ydyeOHOro Kypca «AnreOpa W Hadajga MaTEeMaTHYCCKOTO aHaIU3a»
orBogutcst 272 gaca: B 10 xmacce — 136 uacos (4 yaca B Henemo), B 11 kimacce — 136
gacoB (4 yaca B HE/IEIIO).

COJAEPKXAHHUE OBYUEHMS 10 KJIACC Yuciaa v BHIYHCIEHUA
PanmonanpHbie yncna. OOBIKHOBEHHBIC U ICCATUYHBIE APOOH, TPOIICHTHI,

OeCKOHEUHbIe TIepuoandeckue apoou. [Ilpumenenue npobdeit U MPOIEHTOB JJIs peIICHHUSI
MIPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEATIbHON KU3HMU.

JlecTBUTENIBHBIE YHCIIA. PanmonanpHbBlE WH HppaLMOHAJIBHBIC YHUCIIA.
ApudmeTnyeckue onepanuu ¢ 1eMCTBUTEIbHBIMU YiCIaMUi. MOyJb I€MCTBUTENHHOTO
quclia u ero cporictra. [IpubmmkEéHHbIE BRIYUCICHUS, TTpaBUila OKPYTIICHUS, IPUKHUIKA
1 OLIEHKA pe3yJibTaTa BEIYMCICHUMN.

Crenenb ¢ 1enbIM nokasareiaeM. bunom Hprorona. Mcnonbp3oBanue moaxonsiiei
dbopMBbI 3amMCH  JCHCTBUTENBHBIX YHCEN IS pEHICHUS MPaKTUYECKUX 3aaad Mo
MpPEACTABICHUS TaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypallbHOM CTETICHU M €T0 CBOMCTBA.

Crenenbp ¢ palMOHAIbHBIM I[IOKa3aTeneM U €€ CBOICTBA, CTENEHb c
JNEHUCTBUTENBHBIM MOKA3aTEIEM.

Jlorapudwm uucna. CoiictBa orapudma. JleciTuaabie U HATypaabHBIC TOTapU(OMBI.

CuHyc, KOCHMHYC, TAHT€HC, KOTAHIM€HC YHCIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTAHT€HC YHCIIOBOTO apryMEHTa.

YpaBHEHHS 1 HEPABEHCTBA.

14



denepanbhas padbouas nporpamma | Maremaruka. 10-11 kimaccer (yriy0n€HHBIN YPOBEHB)

ToxaecTBa M TOXJECTBEHHbIE MPEeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHMS M  ypaBHEHHS-CIEACTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHMs] LEIbIX U APOOHO-pAIllMOHAIBHBIX YpPaBHEHHH U
HEpaBEHCTB. MHOIOWIEHB! OT OJHOM IIEPEMEHHOM. JlesieHre MHOTO4YIeHa HA MHOTOYJIEH
c octatkoM. Teopema besy. MHorousensl ¢ 1iesbiMu ko3 punuentamu. Teopema Buera.

[IpeoOGpa3zoBaHus YHUCIOBBIX BBIPAXKEHUH, COIEPKAIIMX CTEIIEHN U KOPHH.

HppanmonaneHble ypaBHEHHs. OCHOBHBIE METOABI PELICHHS HppPalMOHATIbHBIX
YPaBHCHUH.

Iloka3arenbHble ypaBHEHHsS. (OCHOBHBIE METONBlI PELIEHUS IOKA3aTEIbHBIX
YPaBHCHUH.

[IpeoGpazoBaHue BBIpAXKEHHM, COAEPKALIUX JTOTaPUPMBI.

Jlorapudpmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JTOrapupMUUYECKUX
YpPaBHCHUH.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIPAKEHUM. PellieHne TpUroHoMeTpUIECKUX YPaBHEHU.

Pemenne cucreM muHENHBIX ypaBHEHNI. MaTpuiia CUCTEMbI TUHEHHBIX YPABHCHU .
OnpenenuTenb MATPUIBI 2X2, €r0 T€OMETPUUECKUNA CMBICI U CBOMCTBA, BHIYUCIICHHUE €r0
3HAYEHHUs], IPUMEHEHUE ONPEAECIUTENS Ul PEIICHUs CUCTEMBI JIMHEWHBIX YPaBHECHUM.
Pemienne npuknagHbIX 3axad € [OMOIIBIO CHUCTEMBl JIMHEHMHBIX YpPAaBHEHUH.
HccnenoBanne noCTpOEHHOW MOJENH € IOMOIIBIO MATPULL U ONIPEIECIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJICNIEH PEAIbHOW CUTyallid C T[OMOIIBIO
ypaBHEHUHW W HepaBeHCTB. [IpuMeHeHWe ypaBHEHMHM M HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3InIHbIX 00JaCTel HAYKH U peajbHOM KU3HHU,

DOyHKUMH U TPaPUKH

OyHk1us, crocoObl 3ananus GyHkuuu. Bzanmuo o6parasie pynkimu. Kommosuims
bynkuit. ['padux dyHKIIMK. DneMeHTapHbIe MpeoOpa3oBaHus TpadUKoB (yHKITUH.

OO6nactp ompefeneHuss W MHOXECTBO 3HadeHW Gyukuuu. Hymu ¢yHKIuu.
[IpomesxxyTku 3HaKomocTosHCTBA. UETHBIE W HeuéTHBbIe (QyHKIMU. [lepuomnueckue
bynkiuu. [IpomexxyTku MOHOTOHHOCTH (PYHKITMU. MaKCUMyMbl © MUHUMYMBI () yHKITHH.
Haubonbmee n HaumeHbIiee 3Ha4eHUsT GYHKIIMHA HA TPOMEKYTKE.

JluneitHasi, KBagpaTW4Has W JApOOHO-TMHEHHas (QyHKOHH. JIeMEHTapHOE
WCCJIEIOBAHNE U TTOCTPOEHUE UX IPaPUKOB.

CreneHHas (yHKIHUS C HATypaJbHBIM M IeJbIM ToKazareiem. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHS N-0 CTENMeHU Kak PyHKIUH OOpaTHOM CTENEHU C
HaTypaJIbHBIM MTOKa3aTEIEM.

[lokazatenbHass u jorapudmuyeckas (YyHKIUM, HUX CBOHCTBA H rpaduku.
Ncnonw3oBanue rpadukoB GyHKIUHN ISl pEIICHUS] YPaBHEHUM.
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Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEACICHUE TPUTOHOMETPUUECKUX () YHKITUN
YHCJIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCHUMOCTH B peajbHBIX Mpoleccax M siBiIeHusaX. [ 'paduxu
pEAIBHBIX 3aBUCUMOCTEM.

Havana MareMaTH4eCKOro aHaIu3a

ITocnenoBarenbHOCTH,  crmocoObl  3afaHMsd  MOCiIeNOBaTelbHOCTEH.  MeTon
MaTeMaTU4YeCKOW WHIAYKUMU. MOHOTOHHBIE M OrPaHUYECHHBIE I10CJIEN0BATEIBHOCTH.
HcTopus BOSHUKHOBEHUSI MATEMAaTHYECKOT0 aHAIM3a KaK aHaJin3a OECKOHEYHO MaJbIX.

ApudmeTnyeckas M TeoMeTpuueckass Mporpeccuu. beckoHeyHo yObIBarouas
reomerpuyeckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOi
nporpeccuu. JIMHEMHBIM U JKCIOHEHUHMAIBHBIA pOCT. Yucno e. Popmyna CI0KHBIX
IpOLEHTOB. Mcnob30BaHue Nporpeccuu Ui PelIeHUsl PeajabHbIX 3a4ay MPUKIIAIHOIO
Xapakrepa.

HenpepoiBubie QyHKIIMM U UX cBoWcTBa. ToukM paspbiBa. ACUMITOTHI TpaduKOB
¢ynkiui. CBoiicTBa (yHKIMI HENPEephIBHBIX Ha OTpe3ke. MeToa HMHTEpBajoB s
penieHusi HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMpPEpBIBHBIX (YHKIMNA AN PEHICHUS
3a/ad.

[lepBast u BTOpas mnpousBoAHble ¢GyHKIUU. OnpeneneHue, reoOMETPUUECKUA U
(u3nyecKkuil cMbICI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIIUH.

[IpousBoanble 3neMeHTapHBIX (yHKUMH. [Ipom3BogHas CyMMbl, IpPOU3BEIEHUS,
YaCTHOTO M KOMITO3ULIUU () yHKIUI.

MHo:xecTBa M JIOTHKA
MHOK€eCTBO, ONepalyyu HaJl MHOXXECTBAMHM M UX cBoicTBa. JluarpamMmmel Diinepa—
Benna. [IpumeHeHne TEOpPETUKO-MHOXKECTBEHHOTO amapara JJjis ONUCAaHUs peabHbIX
IIPOIIECCOB U SIBJICHUM, MPU PEIISHUHN 3a]a4 U3 IPYTUX YIEOHBIX ITPEIMETOB.
OmpeneneHue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHCHUA.

11 KJJACC Yuciaa 1 BbIYUCIEHUSA

Harypanbnbie u nensie yncina. [I[puMeHeHrne NpU3HAKOB IEIIMMOCTHU LEJbIX YHCEN,
HanOobIui o0 nenurens (nanee — HOJI) n HanMeHbIee ooiee kpatHoe (manee —
HOK), ocTaTkoB 1Mo MO0, aroputMa EBKIIHIA 1715 pelIeHHs 3a/1a4 B IISJTBIX YHUCIIAX.

Kowmmnekcupie umcna. AnreOpandeckas M TPpUTOHOMETpudeckas (OpMBI 3alvch
KOMITJIEKCHOTO 4YHuCia. Apu(pMETHYECKHE Omnepanui C KOMIUICKCHBIMU YHUCIIaMH.
N300paxenne KOMIIEKCHBIX YUCEN HA KOOpAUHATHOM miockocTu. ®opmyna Myaspa.
Kopnu n-oii creneHn U3 KOMIUIEKCHOTO 4yucia. [[puMeHeHne KOMITIEKCHBIX YUCEN IS
pelieHns pU3NYECKUX U TEOMETPUUECKUX 3a/1au.
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YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHMU M HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX ypaBHEHUN c IIOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PelieHre TpuroHoMeTpuyeCcKux HEpaBeHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHbIX U JOrapu(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALTMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl pELIEHHUS CHUCTEM M COBOKYNHOCTEM pallMOHAIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPaBHEHHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

IIprMeHeHune ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4
¥ 33J1a4 U3 pa3JINYHbIX 00JIacTel HAYKH U pealbHOU )KU3HU, MHTEPIIpETalrs MOTyYEeHHbIX
pe3ysibTaToB. WYHKUMHU U rpaduku

I'padux komno3zunuu pyakumii. 'eomerpruueckue 00pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIMH, X CBONCTBA U TPaPUKH.

I'padmueckue MeTonbl pelIeHns ypaBHEHUN U HEpaBeHCTB. ['papuueckue MeTo bl
pelieHus 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanue rpa¢ukoB (QyHKUMHA JUIsI  UCCIEJOBAHMUSA  IPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT IPU PELIEHUH 3aJad U3 JPYyTUX YdeOHBIX
IPEAMETOB U peanbHOoM ku3HU. Havajia MaTeMaTH4eCcKOro aHaJIn3a

[IpumeHeHHEe TPOU3BOTHON K HCCICIOBaHWIO (DYHKIIMA HAa MOHOTOHHOCTh U
aKcTpeMyMbl. HaxokneHne HauOONBIIETO0 M HAaWMMEHBIIETO 3HAYCHHH HENpephIBHOU
(GbyHKIMM Ha OTpEe3Ke.

[TpuMeHeHue Nporu3BOAHON 711 HAXOKICHHS HAMTYUIIETO PELICHUS B MPUKIaAHBIX
3a/iavyax, Uit ONpeeNieHus CKOPOCTH U YCKOPEHUS TIpoliecca, 3aJaHHOTO (OpMYIION HITH
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  TiepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkImii. [IpaBuina HaxoXaeHus MepBOOOpa3HbIX.

HNuterpan. 'eomMeTpu4yecKui CMBICI HHTErpaja. BplUHUCIEHHE ONpene€HHOro
uHTerpana no gpopmyne Herotona—Jleitbramna.

[Tpumenenne wHTErpana Ais HaXOXKIACHHs TUTOMIaAeH TUIOCKuX Guryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumepsr  pemenuit  nuddepeHIaTBHBIX  ypaBHeHHH. MareMaTtndeckoe
MOJICTUPOBAHUE PEATbHBIX MPOIECCOB € MOMOIIBIO AU DepeHIInaTbHbIX YPABHECHU.
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NPEJMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce 00yyaromuiics MOIy4uT CIEIYIONINUE MPEIMETHBIC
pe3yabTaThl MO OTAEIbHBIM TeMaM (penepanbHOM paboueil mporpaMmbl yueOHOTO Kypca
«Anrebpa u Hayajga MaTEMAaTHYECKOTo aHan3a». Unesia U BBIYUCIEHU

CBOOOJIHO  ONEpUPOBATH TMOHATHUSIMHU. PpAIMOHAIBHOE YHCIO, OeCKOHEYHas
nepuoandecKas ApoOk, MPOIEHTHI, UPPALMOHATIEHOE YHCII0, MHOKECTBA PAllMOHAIBHBIX
U JEHUCTBUTENBHBIX YHUCEN, MOAYJb JCHCTBUTEIBLHOTO 4YHUCJA, MPUMEHITh ApoOu U
MPOLICHTHI JIJIsl PEIICHUs MPUKIATHBIX 33/1a4 U3 PA3TUYHBIX
oTpaciiell 3HaHU I 1 peaIbHON KU3HU; TPUMEHSITh PUOIMKEHHBIE BRIUMCIICHUS], TTpaBUiia

OKPYTJICHUS, PUKUJKY U
OIICHKY pe3yJibTaTa BBIYUCIICHUI; CBOOOJHO ONIEPUPOBAThH MOHITHEM: CTEIIEHb C IIEJIBIM
MoKa3aTesIeM, UCIOIb30BaTh MOAXOMAIIYI0 (DOPMY 3alUCH JACUCTBUTEIBHBIX YUCEIT IS
pelieHns MPaKTUYECKUX 3aJad U TPEJCTaBICHUS] JAaHHBIX; CBOOOIHO OINEPUPOBATH
MOHSATHEM . apU(PMETUIECKUN KOPEHb HATypalIbHOU
CTEIEeHH; CBOOOJHO OMEPHUPOBATH MOHATHEM: CTETICHb C PAIllMOHAIBHBIM IOKA3aTelIeM,

CBOOO/THO OTIEPUPOBATH MOHATUSIMU . JIOTAPU(M YUCIIA, TECATUUHBIC U HATYPAIbHBIC
norapudMbl; CBOOOHO OMEPUPOBATH MOHATUSIMH. CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YHICJIOBOTO apTyMEHTa; ONIEPUPOBAThH MOHATUAMU . APKCUHYC, aPKKOCUHYC U apKTaHTE€HC

YHCIIOBOTO
aprymMeHTa. Y paBHeHH s U

HEpaBeHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TOKACCTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIBHBIE YPAaBHEHHUSI WU YPaBHEHUS-CIEACTBUS, PAaBHOCHUIIbHbIE HEPABEHCTBA,;
NPUMEHSTH Pa3IMYHbIE METO/IbI PEIICHUS PallMOHANBHBIX U APOOHO-PAITMOHATIBHBIX
ypaBHEHUH, MPUMEHATH METOJ WHTEPBAJOB [JIsl PEIICHUS HEPABEHCTB, CBOOOHO
ONEPHUPOBATH MOHATHUSAMHU: MHOTOWIEH OT OJIHOM MEPEMEHHOI, MHOTOYJIEH C LIEJIBIMU
Kod(dpurreHTaMu, KOpHU MHOTOWJIEHA, TPUMEHSITH JIeJICHUE MHOTOYJIEHA HA MHOTOUJICH
c ocratkoMm, Teopemy besy u Teopemy Buera nmna pemenuss 3amad; CBOOOIHO
ONEPHUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX ypaBHEHUW, MaTpUlA, ONPEACIUTEb
MAaTPHUIIBI 2 X 2 ¥ €T0 TEOMETPUICCKHI CMBICII, HCIIOIB30BaTh CBOMCTBA OMPEACITUTEIS 2
X 2 1ysi BBIYMCIICHUS €r0 3HAYEHUs, PUMEHSTh ONPEACIUTEIN ISl PeIICHUS CHCTEMbI
JUHEWHBIX YpPaBHEHUI, MOJEIUPOBATh peajibHble CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEWHBIX YpPAaBHEHUM, UCCIEAOBATh MOCTPOCHHBIE MOJEIU C MOMOUIBIO MATPHI] U
omnpenenuTeneld, UHTEPIPETUPOBATh MOJYUYEHHBIN pe3ysbTaT, UCIOIb30BaTh CBOWCTBA
JEUCTBUI C KOPHSIMU JJI NMPeoOpa30BaHUs BBIPAKECHUM; BBIMOIHATH MPeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKEHUM, COJIEPKALTUX CTETICHU
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C palMOHAIBHBIM [IOKa3aTeJeM; HCIOJIb30BaTh CBOWCTBA JorapumoB A
npeoOpa3zoBaHus JOrapuPMUUIECKUX

BBIPQXCHHI; CBOOOTHO OMEPUPOBATh MOHATHUSMU. HPPAIMOHAIBHBIC, TOKa3aTelbHBIC
u

JorapuMuyecKkue ypaBHEHHS, HAXOIUTh HMX PEIICHUS C TMOMOIIBI0 PaBHOCHIBHBIX

NEpeXOJ0B WM  OCYIIECTBISS  MPOBEPKY  KOpPHEH; TPHUMEHSATH  OCHOBHBIC

TPUTOHOMETpUYECKUE GOPMYIIBI sl peoOpa3oBaHUS

TPUTOHOMETPUIECKUX BBIPAKCHUN; CBOOOJTHO OTIepPUPOBAThH TOHSATHEM:

TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATh HEOOXOIUMBbIe (POPMYIBI IS pPEIICHUS

OCHOBHBIX THUIIOB TPUTOHOMETPHUECKHUX YPABHEHU; MOJICIIMPOBATH PealIbHbIC CUTYaIlUN

Ha SI3bIKE aNreOphl, COCTABIIATH BRIPAXKEHUS,

YPaBHEHHUs], HEPABEHCTBA 110 YCIOBUIO 3aJa4H, UCCIIEI0BATH ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUeM anmnapara anreOpsl. @yHKIun U rpaguku:

CBOOOJHO OMNepUpoBaTh MOHATUSAMU. (YHKLHSA, CHOCOOBI 3a7aHusi (PYHKIUH,
B3aMMHO OOpaTHble (DPYHKIHMH, KOMIO3ULUS (YyHKUUN, rpa@uk (YHKIUH, BBITOIHSATDH
JJIeMEHTapHble MpeoOpa3oBaHusi rpadukoB (QyHKIMH, CBOOOJHO ONEPUPOBATH
HNOHSTUSIMH: 00JIACTh OMPEIeICHUS U MHOKECTBO 3HaUYEHU
GyHKIIMK, HYIM (QYHKIUH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA; CBOOOJHO ONEPUPOBATH
HNOHATHSAMU: YETHBIE W HEUETHbIE (DYHKIHMH, NEPHOIUYECKHE (PYHKIUH, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMM, MaKCUMYMbl U MUHUMYMBI (DYHKIMH, HauOoOJbIIee WU
HauMeHbIIIee 3HaueHne GYHKIMU Ha IPOMEKYTKE; CBOOOTHO OMEPUPOBATH MOHSATUSIMU
cTeneHHass (PYHKIUS C HATypaldbHBIM M LENbIM TOKa3zareneM, rpaduk CTENEeHHOU
(GYHKIIMK ¢ HATYpaldbHBIM M IEJNBIM TOKa3aTejaeM, rpa@uKk KOpHA N-OM CTENMeHU Kak
GbyHKIIMKM 00paTHOM CTENEHU C HATypaJbHBIM IOKa3aTelieM; ONepUPOBaTh MOHITHIMU:
JUHEWHas!, KBaJApaTHIHAs M IPOOHO-IMHEHAs (PYHKIINH,

BBIMOJHATH 3JIEMEHTApHOE HCCJIEIOBAaHUE U IOCTPOCHHE HUX TIpaHuKoB; CBOOOIHO

OINepUpOBaTh MOHATUSAMU: TIOKa3aTeNbHAsI U Jorapudmuyeckas
(GyHKIMH, MX CBOWCTBA U rpauKH, UCIIOIb30BAaTh UX I'pauKU AJIsl peLICHHs ypaBHEHUM;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAST OKPY>KHOCTb,
OTpe/IeTICHNEe TPUTOHOMETPUUECKUX (PYHKIMM YHCIOBOrO apryMeHTa; HCHOJIb30BaTh
rpaduku GYHKIMHA 17151 UCCIIEIOBAaHMUS MPOLECCOB M 3aBUCUMOCTEN MPH PELICHUH 3a7a4
U3 IpYTUX y4eOHBIX IPEIMETOB U PeaTbHON KU3HH, BHIPAXKATh (YOPMYIaMU 3aBUCUMOCTH
Mexay BennunHamy; Havajia MaTeMaTH4eCKOIro aHAIN3a:

cBOOOJIHO OMNEepUpOBaTh TMOHATUSAMHU. apupMeTHUecKass U TeoMeTpHUYecKas
nporpeccusi, OeCKOHEYHO YyOBbIBaloIIasi reoMEeTpUuYecKas MpOrpeccus, JUHEHHBIA U
AKCIIOHEHIMAIBHBI POCT, (pOpMysa CIIOKHBIX MPOLEHTOB, MUMETh IPECTAaBIECHUE O
KOHCTAHTE;

HCIIOJIB30BaTh MPOrpeCCun Ajid PCUICHUA PCAJBbHBIX 3aaa4 IIPUKIAAHOI'O
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XapakTepa; CBOOOJHO OIEPUPOBATH MOHATHSAMH. IOCIEN0BATEIBHOCTh, CIOCOOBI

3a/laHus TOCJEeI0BATEIbHOCTE, MOHOTOHHBIE U OFPAHMYEHHBIE MOCIEA0BATEIBHOCTH,

IIOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTH4YECKOIO0 aHajau3a KaK aHaau3a OECKOHEUHO

MaJibIX; CBOOOHO ONEPUPOBATH MOHATUSIMU: HENPEPHIBHBIE (PYHKIIMHU, TOUKH pa3pbiBa

rpaduka GyHKUMH, aCUMOTOTHI rpaduka (pyHKIMH; CBOOOAHO ONEPUPOBATH MOHATUEM
(GyHKIMS, HEMIPEpbIBHASA HA OTPE3KE,

NPUMEHATh CBOMCTBAa HENPEPHIBHBIX (QYHKUMNA g peleHus 3adad; CBOOOIHO
OMEepUpPOBATh MOHATUSIMU: TIEPBAsi U BTOPAsi MPOU3BOIHBIE (PYHKIIUH,

KacareiabHas K rpaduky (QyHKIHMH, BBIYUCISATH MPOU3BOAHBIE CYMMbI, MPOU3BEICHUS,
YaCTHOT'O U KOMITO3UIIMH JIBYX

(GyHKUMN,  3HATH  NPOU3BOJHBIE  DJIEMEHTApHBIX  (QYHKLUMNA;  HCIOJIB30BaTh
reoMeTpuyecKuil U (U3NYECKU CMBICI IPOU3BOJHOM JJISl pEeIICHUs

3aj1ad4.

MHo:KecTBa M JIOTHKA:

CBOOOJ/IHO OIEpPUPOBATHh MOHSATUSIMHU. MHOXKECTBO, OMEpAIlMU HaJl MHOXECTBAMH,
MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar JJis ONMCAHUS PEAIbHBIX
IIPOIIECCOB U SIBJICHHH, MPU PEIICHUH 3a7a4 U3 JPYTUX YUCOHBIX MPEIMETOB; CBOOOIHO

OIEpUPOBATH MMOHATHUSIMU. OIpEICIICHHUE, TEOpEMa,  ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, J0KA3aTeJIbCTBO, PABHOCHUIILHBIC
YpPaBHEHUS U HEPABCHCTBA.

K xoniy o0y4yenus B 11 kiacce o0yyaromuiicst MOTyUUT CIEAYIONIUE TPEIMETHBIC
PE3YIBTATHI 1O OTAEIBHBIM TeMaM (penepanbHON pabodeii mporpaMmbl yaeOHOTO Kypca
«AnreOpa 1 Hayalla MAaTEMaTUYECKOro aHanu3a»: Yuncsaa u BbIYMCTIECHHS

CBOOOTHO OTMIEPUPOBATH MOHATUAMHU: HATYPATHHOE U [EJI0€ YUCIIO, MHOXKECTBA
HaTypaJbHBIX U LEIbIX YHACEII, UCII0JIb30BaTh NPU3HAKU JeIUMOCTH Henbix yucen, HOJ|
n HOK HaTypanbHBIX 4uCeNn IJsi pElIeHHs 3aJad, NPUMEHATh anroput™M EBkiaupa;
CBOOOTHO OTIEPUPOBATH MOHATUEM OCTATKa [0 MOJYJIIO, 3aMMCHIBATh HATYpaTbHBIC
Yyclia B PA3NMMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCICHUS; CBOOOJHO OMEPUPOBATH
MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX YHUCEN, MPEICTABISATH
KOMITJIEKCHBIE YHCJIa B alreOpandeckod M TPUTOHOMETPUYECKON (opme, BBITONHSTH
apu(pMETHIYECKHE OIepalud C HUMH W W300pakaTh HAa KOOPAWHATHOW IJIOCKOCTH.
YpaBHeHUS U HEPABEHCTBA!

CBOOOJTHO OMEPHUPOBATH TOHATHIMHU. HPPAIMOHAIBHBIE, TIOKAa3aTeIbHBIC U
norapuMUUYECKEe HEPABEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIbI0 PaBHOCHIbHBIX
MEPEX0JIOB; OCYIIECTBIATH OTOOpP KOpHEH TMpU pEelIeHHMH TPUTOHOMETPUUECKOTO
ypaBHEHHUsI; CBOOOJHO ONEPUPOBATH IMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
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NpPUMEHATh  HeoOxonumble  (GOpMYJbl  JUIsl  pPELIEHUs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX

HEpaBEHCTB; CBOOOJHO ONEPUPOBAThH MOHATUSAMHU. CUCTEMA U COBOKYIHOCTh YPaBHEHHI
u
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBI W CHUCTEMBI-CIEACTBUSA, HAXOJIWUTh pEIICHUS
CUCTEMBl M COBOKYITHOCTEH palMOHAIBHBIX, HPPALMOHAJIBHBIX, IOKa3aTEIbHBIX U
norapuMUYECKUX  YpaBHEHMH W HEPABEHCTB;  pellaTh  palUdOHAJIbHbIE,
UppalroHaNbHbIE, TOKA3aTeNbHbIE, JIOTapuPMUUYECKUE U
TPUTOHOMETPUUYECKUE YPABHEHHSI U HEPABEHCTBA, COAEPKAIIUE MOAYJN U MAPAMETPHI;
OPUMEHSTH TpaduuecKre METOIbI JIJIsl PEIlICHUs] YPABHEHUN U HEPABEHCTB, a TaKXKe
3alay ¢ MapaMeTpaMy; MOJIEJITUPOBAaTh pealibHble CUTyallud Ha s3bIKe aireopsl,
COCTaBJISITh BBIPAYKEHHUSI, YPABHEHUS, HEPABEHCTBA M X CHUCTEMBI MO YCJIOBHUIO 3aJ]1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM afmapara anreopsl,
UHTEPIPETUPOBATH MOTYUYECHHBIA pe3ynbTaT. @yHKIUM U TPAPUKH:
CTpouTh TpaduKkd KOMHO3UIMK (YHKIMA C TIOMOMIIBIO  BJIEMEHTApHOTrO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIIMH ABYX (PYHKIIUH; CTPOUTH TEOMETPUUYECKUE 00pa3bl
YPaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH; CBOOOJHO ONEpPUpPOBaTh MOHATHSAMH. IpadUKH TPUTOHOMETPUUYECKUX

GYHKIUN;, NPUMEHSATh (PYHKIUU JUISI MOJETUPOBAHMUS M UCCIIEIOBAHUS PEaTbHBIX
nporeccoB. Hauajsa MaTeMaTH4ecKOro aHaJim3a:

UCTIOJIH30BaTh MPOU3BOAHYIO JUIS HUCCIICTOBAaHUS (QYHKIIMH HA MOHOTOHHOCTD U
OKCTPEMYMBI; HaXOIUTh HAMOOJIbIIICe M HAUMEHBIIICE 3HAUCHUS (DYHKITUH HEITPEPHIBHOU
Ha OTpE3Ke;

UCTIOJB30BaTh  MPOU3BOJHYIO  JUISI  HAXOXKJICHUS  HAWIY4IIero  PeHICHHS
B NPUKJIAIHBIX, B TOM YHUCJIE CONHAIbHO-D)KOHOMHYECKHX, 3ajadax, JJIs OMpPEeICICHHS
CKOPOCTH M YCKOPEHHS IIpoIiecca, 3aJlaHHoro ¢dopmysioi miu rpadukoM; cBOOOIHO
OTepUpOBaTh TMOHSATUAMH. TE€pPBOOOpa3Has, ONPENEAEHHBIM WHTErpaj, HaXOIUTh
MepBOOOPa3HbIC JIEMEHTAPHBIX (DYHKIIMI U BBIYUCIISITH HHTETPA 10 hopmyIie
Hrrotona—JleiibHnIia; HAXOAUTH TUIOMIAINA TUIOCKUX (UTYP U OOBEMBI TENl C TTOMOIIBIO

WHTETpaja, IMETh IIPEICTABICHUE O MATEMAaTHIECKOM MOJICITMPOBAHNHN HA PUMEPE

coctaBiieHus au(depeHIMaTbHBIX yYPAaBHCHHM; pelIaTh MPUKIATHBIC 3a7a4d, B TOM
YUCIIe COLMATbHO-DKOHOMUYECKOTO U

(1)PI3H‘—ICCKOFO XapakTepa, CpCACTBAMH MATCMATHICCKOI'O aHaJIn3a.
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10 KJIACC
HaszBanue KomnnuecTBO OCHOBHBIE BUIBI A€ITEIbHOCTH
OCHOBHOE COJIepKaHUE
paszzeina (Tembl) 4acoB oOy4Jaromuxcs
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MHOX€eCTBO
JICUCTBUTEIIBLHBIX UHCEI.
MHOTro4JICHHI.
PannonaneHbie ypaBHEHUS U
HEPABEHCTBA.

CucreMbl TMHEUHBIX

ypaBHECHUU

24

MHoxkecTBO, onepauuu Haja
MHO’KECTBaMH M MX CBOMCTBA.
Juarpammel Ditsiepa — Benna.
[Ipumenenue
TEOPETUKOMHOKECTBEHHOTO

amnmapara Jisl peleHus 3aaad.
PanmonansHbie uncia. OOBIKHOBECHHEIC
U JIECATUYHBIE APOOH, TPOIICHTHI,
OEeCKOHEUYHBIE IEPUOIUUECKHE TPOOH.
[Ipumenenue apoGeii U MPOIEHTOB IS
pEeLIEHUS MPUKIIAAHBIX 3a7a4.
JIeCTBUTEIILHBIC YU CIIA.
PannonanbHbie M HppallOHATBHBIE
gucia. ApudMeTHIECKHUE OTIepalui ¢
JIEUCTBUTEIIBHBIMM YKCIIaMu. Moyib
JICUCTBUTEJILHOI'O YHCJIa U €T0
cBoiictBa. [IpubnuxEnnbie
BBIUKCJICHUS, TPAaBUJIa OKPYTJICHUS,
MPUKHJIKA U OLICHKA pe3yJIbTara
BBIUMCIICHUH.

Hcnonws3oBaTh
TEOPETUKOMHOKECTBEHHBIN
anmapar  JJid ONMCAaHUsI XOJa
pelIeHUs MaTEMaTUYECKUX
3a7a4, a TaKXKe pPeaJbHBbIX
MPOLIECCOB U SIBJICHUM.

OnepupoBaTh NOHITUIMU
paloHagIbHOE YUCII0, 0ECKOHEYHAs
nepuoandecKas poos, MPOLICHTHI;
HMppallUOHAIBHOE U IEUCTBUTEIHHOE
YHUCJIO; MOJYJIb I€HCTBUTEIBHOTO
YKCIIa; UCIIOIb30BATh 3TH HOHATHUS
IIpU IPOBEACHUU PACCYKACHUN U
JI0KA3aTeNbCTB, IPUMEHSTH ApOOU U
MIPOLICHTHI 1JIs1 PELIECHUS
MPUKIIATHBIX 337124 U3 Pa3IMYHbIX
OTpaciiel 3HaHUUN U PEATbHOU
*n3HU. Mcnonp3oBaTh
npUOTMKEHHBIC BRIYUCIICHHS,
IIpaBWIa OKPYIJIEHUS, IPUKHUIKY U
OLICHKY p€3yJbTaTa BHIYNCICHUMN.
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OCHOBHBIE METO/IbI PELICHUS LEIBIX U
JIpOOHO-pallMOHANIBHBIX YPABHEHUUN U
HEPABEHCTB. MHOTOWIEHBI OT OJHOU
IIEPEMEHHOU. [/[eJleHue MHOro4sIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrouieHsl ¢ LieJIbIMU
kod(ppunuenramu. Teopema Buera.
Peuienne cucteM TMHEMHBIX
ypaBHEHUU. Matpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpenennTensb
MaTpPHUIIbl 2X2, €r0 TeOMETPUUECKUI
CMBICJI U CBOMCTBA; BBIUYHCIICHUE €T0
3HAYECHMUs; IPUMEHECHUE ONIPEACITUTEIIS
JUISL PELLICHUS] CUCTEMBI JINHENHBIX
ypaBHEHUU. Perenne npukiaaHbix
3a7a4 C MOMOILBK CUCTEMBI
JIMHENHBIX YPaBHEHUM

[IpuMeHsTh pa3auyHbIE METObI
pelIeHUs pallMOHAIIBHBIX U
JIpOOHOpalMOHAIBHBIX YPABHEHUH; a
TaKX€ METOJI UHTEPBAJIOB JJIsl
pelIeHUs HEPaBEHCTB.

OnepupoBaTh MOHATHSIMU MHOTOYJICH
OT OJHOW TMEPEMEHHOH, €ro KOpPHH,
MPUMEHSITh JICJICHUE MHOTOYJIEHA Ha
MHOTOWIEH C OCTAaTKOM, TEOPEMY
be3y u teopemy Bueta s perienus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPHULIA,
OTpeAeIuTEeb MaTPHULIBL.
HMcnonn30BaTh CBOMCTBA
onpenenuTens 2 X 2 sl BBIYUCICHUS
€ro 3Ha4YC€HUs, MPUMEHSITh
ONPEACTUTENHN JJIsl PEIICHUSI CUCTEMBbI
JIMHEVHBIX YPaBHEHUM.
MoaenupoBaTh peaabHbIC CUTYallUl C
TTOMOIIBIO CHCTEMBI JIMHEHHBIX
YpPaBHEHUU, UCCIIEI0BATh
MMOCTPOCHHBIE MOJICJIN C ITOMOIIBIO
MAaTpPHIL U ONIPECIIUTENCH,
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MHTEPIPETUPOBATH MMOITYYECHHBIN
pe3ysbTar
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@OyHKIUHU U rpaduKu.
CrenenHas QyHKuus
C LIEJIBIM [TOKa3aTeIeM

10

OyHK1US, cIOCOObI 3a1aHus (YHKITUH.
B3aumHo oO6patHble QyHKITHIH.
Komnozunus ¢pynkuuit. ['padux
GyHKIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHA.
O6nactb onpeneneHuss U MHOXKECTBO
3HaueHui Qyukiuu. Hymm pyHkuun.
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA.
YéErHble U HEUETHBIE (DYHKIINU.
[lepuonunueckue GyHKINY.
[IpoMexyTKM MOHOTOHHOCTHU
dbyHkmMu. MakcuMyMbl 1 MUHUMYMBI
dbyuknuu. Hanbonbinee 1 HauMeHbIIIee
3HaueHUE (PYHKIIMHU HA MPOMEKYTKE.
Jlunelinasi, KBaJpaTu4yHas u
npoOHOIMHEHHAS (yHKIINH.
DJIEMEHTApHOE UCCIIEI0BAaHUE U
nocTpoeHue rpaduKoB 3TUX () YHKIIHIA.
CreneHb ¢ LEIBIM OKA3aTEIEM.

bunom Hrrorona.

CrencHHas GyHKIHS C HATypaJTbHBIM
U eJIbIM IToKa3areieM. E€ cBolicTBa n

rpaduk

OnepupoBaTh NOHATUAMU: (PYHKITHS,
criocoObI 3a1aHns PYHKIIUH, B3aMHO
oOpaTHble (QYHKIIUH, KOMITO3UIIUS
bynkuui, rpadpux GpyHkuuu, 06J1acTh
OTIpe/IeTICHHs] © MHO)KECTBO 3HAUCHU
byHKUIMU, HYId QYHKIIH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;
JUHEHHAs, KBaJpaTUIHas,
JIpOOHONMHEWHAS U CTCTICHHAS
GbyHKIIMU. BBINOIHATH 3JIEMEHTapHbBIS
npeobpazoBanus rpaduKoB QYHKITHH.
3HaTh U YMETb JOKa3bIBaTh YETHOCTD
WM HEUYETHOCTH P YHKIINH,
NEPUOTUIHOCTD (DYHKIIMH, HAXOAUTh
MPOMEKYTKH MOHOTOHHOCTH
GyHKIIMY, MAKCUMYMbl U MUHUMYMBI
GbyHKIMH, HanOoJIbIIIee M HAUMEHBIIIECE
3HaueHne (QYHKIIMH Ha POMEXKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpaduuecku cBOMCTBa IMHEWHOM,
KBaJ[paTUYHOU, IPOOHO-TUHEHHON 1
CTeTIEeHHOU (DYHKITHA.

Beipaxkate ¢dopmynamMu 3aBUCHMOCTH

MCIXKAY BCINYMHAMMU.
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3HaTh ONPEICICHUE U CBOMCTBA
CTEIICHH C LIeJIbIM MTOKa3aTeleM;
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NoAXOAAIYI0 (popMy 3amucu
JEHCTBUTETb-HBIX YHCEIT ISl PEIICHUS
MPAKTUICCKUX 3a7a4 M MPECTABICHUS
JTAHHBIX

ApudmeTnyeckuii KopeHb N-
OU CTEIEHMU.

HppanmonanbHbie
YpaBHEHUS

15

ApudmeTHnuecKkuii KOpeHb
HATypaJbHOUW CTCIICHH U €ro
cBoricTBa. [IpeoOpazoBaHus YUCITOBBIX
BBIPOKCHUH, COICPIKAIINX CTCIICHU |
KOPHH.

UppanmonansHble ypaBHEHUS.
OCHOBHBIE METOIbI PEIICHUS
UppalMOHANBHBIX YPABHEHHI.
PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN
UpPpALMOHANBHBIX YPABHEHHI.
CsoiicTBa 1 rpaduk KOpHs N-0i
CTETNIEHU KaK (PYHKIIUU 00paTHOM
CTENICHU C HAaTypaJIbHBIM MMOKA3aTEIEM

dopmynupoOBaTh, 3aIIUCHIBATL B
CUMBOJINYECKOU (hopme U
MCIIOJIb30BATh CBOMCTBA KOPHA N-
Ol CTeNeHHU JyId peoOpa3oBaHUs
BBIPAKCHU M.

Haxomuth pemeHus upparoHaIbHbIX
YpaBHEHUH C TIOMOIILIO
PaBHOCHIIBHBIX ITEPEXOI0B HITH
OCYIIIECTBJISIS IPOBEPKY KOPHEHA.
Crpouts rpaduk QyHKIIUN KOpHS N-
OM CTeTICHU KaK OOpaTHOM s
(GYHKIIMY CTENEHU C HATypaIbHBIM
noKasaresemM
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[loka3arenbHast QyHKIUS.
ITokxa3zaTenbHble YpaBHEHHUS

10

CreneHb ¢ paMOHAIBHBIM
IoKa3aTeiaeM 1 €€ CBOMCTBA.

[loka3aTenbHast pyHKIUs, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpaduka
GyHKIMY 111 peIIeHHs] ypaBHEHUH.
[TokazarenbHbie ypaBHEHHS. OCHOBHBIE
METO/IbI PEIIeHUsI TTOKA3aTEIbHBIX
ypaBHECHUH

DopmynUpoOBaTh ONPEACIICHUE
CTEIIEHU C PallMOHAIIbHBIM
[IOKa3aTeJIeM.

Boinonuats npeoOpa3oBaHus
YHUCJIOBBIX BBIPAKEHUH, COAEPKALLINX
CTEIIEHU C PallMOHAIIbHBIM
[IOKa3aTeJIeM.

Hcnonb3oBaTh U(ppOBBIE pecypehl

JUISL TIOCTpOCHMS Tpaduka
MoKa3aTeaIbHON (DYHKIIUN U U3YICHUS
e€ CBOICTB.

HaxonuTh pelieHns noka3aTrelbHbIX
YpaBHECHUU
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Jlorapudpmuyeckas QyHKIIHS. 18 Jlorapudm uncna. CoiicTBa JlaBath ompejeieHue jorapupma
Jlorapudpmuyeckue aorapudma. JleciTHuHbIE U YUCIIa; JECATUYHOTO U HATYPAIBHOI'O
YpaBHCHHUS HaTypajbHbIEC JTOTapU(pMBbI. jorapudma.
IIpeoOpasoBaHue BBIPAKEHUI, Hcnonb30BaTh CBOMCTBA J0rapupmMoB
coJiep KalluX Jorapu@msi. JUTsl IpeoOpa3oBaHus
Jlorapupmuueckas QyHkuusi, eé J0Tapu(PMUYECKUX BBIPAKEHUH.
CBOMCTBa U Tpaduk. Ctpouts rpaduk orapudpMuiecKoit
Hcnonb3oBanue rpaduka GyHKIIUHN yHKIHH Kak 00paTHOH K
JUISL PELLICHHS YPABHEHMUIA. MOKAa3aTeNbHON U HUCIOIb30BaTh
JlorapudMudecKre ypaBHEHUSI. CBOICTBA JorapuPMUIEcKOr QPyHKIIUU
OCHOBHBIE METO/IbI PEILICHUS Anst penrenus 3a1ad. Haxoxure
Jorapu(pMUIECKUX ypaBHEHHH. peLIeH s JIOrapuhMHUICCKIX
PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHT YPAaBHEHHUH C IOMOIIBIO
JIOraprUMIUUIECKIX ypaBHEHH PaBHOCWIBHBIX IIEPEXOJI0B HIIN
OCYLIECTBJISISI IPOBEPKY KOPHEN
TpuronomeTpuyeckue 25 Cunyc, KOCHHYC, TAHT€HC U KOTAHIEHC

BBIPAXCHUS U YPABHEHUS

YUCJIOBOr0 apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI'€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpuyeckasi OKpy>KHOCTb,

JlaBath ompenenecHuss CHHYCA,
KOCHHYCAa, TAHI€HCAa U KOTaHT€HCa
YUCJIOBOTO apryMEHTa; a TakKXe
apKCHUHYCA, apKKOCHHYyCA u
ApKTAaHI€HCA YKCIIA.
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OTIpe/ICIICHIE TPUTOHOMETPHUIECKUX
(GYHKIIUH 9UCIIOBOTO apTyMEHTA.
OCHOBHBIC TPUTOHOMETPUICCKUE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA.
Pemenue TpUroHOMETpUUYECKIX
YpaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI IS
npeoOpazoBaHus
TPUTOHOMETPHUUYECKUX BBIPAKEHUH.
[TpumeHsTH HOpMYIIBI
TPUTOHOMETPHH JIJISI PELICHHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN
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IlociaenoBaTenbHOCTH U
MIPOTrPECCUU

[TocnenoBaTenbHOCTH, CIIOCOOBI
3aJIaHus MOCJIeI0BATEIILHOCTEH.
Meton MaTeMaTUYeCKON WHYKIIUH.
MOHOTOHHBIE Y OTPaHUYCHHBIC
nocyeaoBaTebHOCTH. McTopust
aHajan3a OECKOHEYHO MaJIbIX.
ApudmeTrnyeckas ¥ TeOMeTpUIECKast
MIPOTPECCHUH.

beckoneuno yObiBatoras
reomeTpudeckas nporpeccusi. Cymma
O0ecKoHeYHO yObIBaroIIei
Ir€OMETPUUECKON TPOTPECCHUH.
JIMHENHBIN U DKCIOHEHIINAIbHBIHN
pocrt. Hucno e.

dopMyIa CI0KHBIX TPOILICHTOB.
Hcnonp3oBanre Mporpeccuu s
pelieHns pealbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU
MOCJIEA0BATEIBHOCTD, CIIOCOOEI
3aJIaHus TTOCIIEA0BATEILHOCTEH;
MOHOTOHHBIC Y OTPAaHUYCHHBIC
MOCJIeI0BATEILHOCTH,

HCCIIEIOBATH MOCIEA0BATEILHOCTH
Ha MOHOTOHHOCTh U
orpann4yeHHOCTh. [lonydarts
MpeACTaBlIeHUe 00 OCHOBHBIX
ujesx aHaau3za 6ECKOHEYHO

Maibix. JlaBaTh ornpezaeneHue
apuPMETUIECKON U TEOMETPUUYECKOM
nporpeccur. JJoka3piBaTh CBOWCTBA
apuhMETHIECKON U TEOMETPHIECKOMN
MPOrPECCHH, HAXOUTh CYMMY UJICHOB
MPOrPECCHH, a TAKKE CYMMY YJICHOB
O0eckoHeuHO yObIBaromei
r€OMETPUYECKON TPOTPECCHH.
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Hcnonb3o0BaTh NpOrpeccun s
peuieHus 3a1a4 IpUKIagHOTO
XapaKkTep.

[TpumeHsATh GOPMYITy CIOKHBIX
MIPOLICHTOB ISl PEIICHUS 3a1a4
U3 peajbHOMU NPAKTUKH
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HenpepoiBHbie QyHKIUU.
[IpousBogHas

19

HenpepsiBHblE QyHKIMH U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToThl rpaduKoOB (PYHKITHIA,
CaoiicTBa (yHKIUH HENPEPBIBHBIX
Ha OTpe3ke. MeTox MHTEpBaOB

JUISl PELIEHUS] HEPABEHCTB.
[IpuMeHeHUE CBOWCTB HEMPEPBIBHBIX
byHkuuit 11 perienus 3aaad. [epsas
U BTOpas MPOU3BOJHBIC (PYHKIINH.
Onpenenenue, reOMeTPUIECKUN 1
(U3UYIECKUI CMBICIT POU3BOTHOM.
YpaBHEHHE KacaTeIbHOUN K rpaduKy
¢ynkuuu. IIpousBogHble
AJIEMEHTApHbBIX (PYHKLNH.
IIpounsBoHast CymMMBI, IPOU3BEIECHHUS,
YaCTHOTO M KOMITO3ULIMU () YHKIIHI

OnepupoBaTh NOHATUAMU: (PYHKIUSA
HEeNpepbIBHAs HAa OTPE3KE, TOUKa
pa3psiBa GYHKIUHU, ACUMIITOTA
rpaduka GyHKIUU.

[TprMeHsATh CBOMCTBA HEMIPEPHIBHBIX
byHKUMN 1S peleHus 3aaay.
OnepupoBaTh NOHATUSMU: TIEPBas U
BTOpasi MPOU3BOIHbIE (PYHKIIUH;
NOHUMAaTh QU3NYECKUH U
reOMETPUYECKUN CMBICIT TIPOU3BOJIHOM;
3allMChIBaTh YpaBHEHHE KacaTeJIbHOM.
Beruncaats

IMPONU3BOAHBIC CYMMBI,

MIPOU3BEICHUS, YaCTHOTO U CIIOKHOH
GbyHKIHH.

N3yuyaTh Npon3BOAHBIE 3JIEMEHTAPHBIX
GyHKIHH.

Hcnonp30BaTh reOMETPUYECKUN U

(bu3HYeCKil CMBICT TPOU3BOAHON
JUISL peLICHUs 3a1a4

[ToBTOpEeHUE, 0000MIICHNHE,
cUCTeMaTHu3alus 3HaHUH

OcCHOBHBIE MOHATHUSA Kypca anredpsl u
HayaJl MATEMATUYECKOT 0 aHAJIN3a

10 KJ1acca, 0000111EeHUE
cUcTeMaTH3anus 3HaHUHU

)41

[IprMeHAT OCHOBHBIE OHATHS Kypca
anreOpsl ¥ HaYaJl MATEMATHIECKOTO
aHanu3a JJIs pelIeHus 3a0a4 U3
peasbHON )KU3HU U IPYTHX IIKOJIBHBIX
MPEIMETOB
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OBUIEE KOJIMHECTBO
YACOB IIO ITPOI'PAMME

136
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11 KJIACC
Hazsanue KomuuecTBo OcHoBHOE COACPpIKaHuC pasjcia OcCHOBHBIE BUJIBI IEITEIIEHOCTHU
paszzena (Tembl) 4acoB (TempI) 00yJaroIXCs
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UccnenoBanue GpyHKIMI C
TOMOIIBIO MPOU3BOJHOU

22

[IpruMmeHeHue Npou3BOIHOU K
UCCIIEIOBaHNIO QYHKIIMI Ha
MOHOTOHHOCTb Y SKCTPEMYMBI.
Haxoxnenue HauOonbIiero u
HAaWMMEHBIIIETO 3HAUYCHUS
HEIMPEPHIBHON (YHKIIUU HA OTPE3KE.
[IpuMmeHeHune NpoOr3BOIHON IS
HaXO0XJEHUSI HAWJIYUIIETO PEIICHUS B
NPUKIAAHBIX 3a/1a4ax, s
ONpPENEIICHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3aIaHHOTo (hOpPMyYJIIOi Uitn
rpauKoM.

Kommno3utus ¢yHKmmii.
I'eomeTpuyeckue 006pasbl ypaBHEHHH U
HEPABEHCTB HA KOOPJAWHATHOU
MJIOCKOCTH

Ctpouts rpaduk KOMIO3UIIUU
(GYHKUMN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VICCIIEIOBAHUs U CBOWCTB
KoMno3uuuu. CTpoUTh
reOMETPUYECKHE 00pa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPJIMHATHOM
rrockocty. Menonb30Barh
MIPOU3BOJHYIO ISl UCCIIETOBAHUS
GyHKIIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBbI; HAXOAUTh HAUOOIbIIIEE U
HauMeEHbIIee 3HaYeHus QPyHKIINU
HEIMPEPBIBHOMN HA OTPE3KE; CTPOUTH
rpadguku GyHKIMN Ha OCHOBAHUH
MPOBEAEHHOTO UCCIIEIOBAHUSL.
Hcrnonp30BaTh MPOU3BOIHYIO JIA
HAXO0KJICHHSI HAWJTYYILIErO PEIICHUS B
MPUKJIAHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKHX, 3a7a4ax,
JUISL OTIPEJICIICHUSI CKOPOCTH U
YCKOpEHHs MpolLecca, 3aJaHHOI0
dbopmyno umu rpaduKoM.

[lonyuaTs npencraBieHue
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O IPUMEHEHUH POU3BOJAHON B
Pa3IMYHBIX OTPACIISIX 3HAHUU

[lepBooOpa3Has u UHTErpa

12

IlepBooOpasHas, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX.
IlepBo0oOpa3HbIe 27IEMEHTAPHBIX
bynkuuit. [TpaBuna HaxoxaeHUS
nepBooOpa3Heix. MHTErpas.

FGOMeTpI/ILIGCKI/Iﬁ CMBICJI MHTCTpAJIa.

Brruuciienue onpeaenéHHoro
uHTerpana no popmyne HeroTona—
Jletionuna. [IpumeHnenre uaTerpaia
JUTSL HAXOKJIEHUS TUTOIA I
MJIOCKUX GUTYp U 00BEMOB
reoMmeTpuyeckux Tei. [Ipumeps
pemenunii nuddepeHInaTbHBIX
ypaBHEHUH. MaTemaTtndeckoe
MOJIETUPOBAHHUE PeaTbHBIX
IPOLIECCOB C TOMOIIBIO

b depeHnnanbHbIX YpaBHEHUH

OnepupoBaTh NOHITUAMU
nepBooOpaszHas U onpeaeaEHHbIN
uHTerpai. Haxonuts nepBoodpasHbie
AJIEMEHTAPHBIX (PYHKIUHA U BRIYUCIIATH
uHTerpai no popmyne HetoTona—
JletiOHua.

HaxoauTh muiomaam miockux Guryp
1 00BEMBI Tell C TOMOIIBIO
OTIpeIeIEHHOT0 UHTETpaIa.
3HAKOMUTHCS C MATEMAaTUYECKUM
MOJIETMPOBaHUEM Ha MpUMeEpe
nuddepeHnanbHBIX ypaBHEHUH.
[Tomyyats nipeacTaBiICHHUE O
3HAYEHWU BBEICHUS TOHSITHS
WHTErpaja B Pa3BUTUU MAaTEMATUKH
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['paduxu
TPUTOHOMETPUYECKUX
byHKIMMA.
Tpuronomerpuyeckue
HEpPaBEHCTBA

14

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBA U TpaUKH.

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH.

Hcnonws3oBaTh U(poBHIC
pecypchl ISl TOCTPOSHUS
rpauKOB TPUTOHOMETPUUIECKUX
(GYHKIMY ¥ U3yYEHUs] UX CBOMCTB.
Pemiate TpuroHOMeTpUYECKHE

Penienve TpUroHOMETPUYECKUX
HEPABEHCTB

YpaBHEHHUSI U OCYIIECTBIISITH OTOOP
KOpPHEN C TOMOIIBIO
TPUTOHOMETPUYECKOU

OKPY>KHOCTH.

[TpumMeHsITh GOPMYIIBI TPUTOHOMETPUHU
IUIA ~ PEUICHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcrnons3oBaTh 1HUGPOBBIE  PECYPCHI
JUTA TIOCTPOCHUS U UCCIIEIOBAHUS

rpadukoB G yHKINN
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HppaunonansHsle,
MTOKa3aTEIbHbIE U
norapupMuyecKue
HEPaBEHCTBA

24

OCHOBHBIE METO/IbI PELLICHUS
MOKA3aTeJbHbBIX U JOrapu(pMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS
VPPALMOHAIBHBIX HEPABEHCTB.
I'paduueckue meTobl pereHus
UPPALMOHAIIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPABHEHUN U
HEPaBEHCTB

IIpuMeHATH CBOMCTBA
MOKa3aTeJIbHOM U JIorapupMudecKkoi
GYyHKUIMH K peHICHUIO
MOKAa3aTeJIbHBIX U JOrapu(pMUYECKUX
HepaBeHCTB. OO0OCHOBATH
PaBHOCWJIBHOCTb MEPEXO/I0B.

Pemath uppanuoHanbHbie U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MOMOIIBIO PABHOCUIIBHBIX
NepPexo0B.

Hcnonb3oBaTh rpaduueckue
METOAbl W CBOMCTBA BXOASLIUX B
YpaBHEHHE WJIM HEPABEHCTBO
GyHKIUN 11 perieHus 3a/1auu
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KoMIutekcHpie yncia

10

KommuiekcHble yncna.
Anrebpandeckas u
TPUTOHOMETpUYECKast POPMBI 3alUCH
KOMILUIEKCHOTO YHUCIIa.
ApudmeTnyeckue onepamnnm ¢
KOMIIJIEKCHBIMU YHCIIAMHU.
N3006parkeHrne KOMIIEKCHBIX YUCEN
Ha KOOPAMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oi
CTEIMEHH U3 KOMIUIEKCHOTO YUCJIa.
[TpyumeHeHrne KOMITJIEKCHBIX YHUCEeN
JUISE petieHus: GU3NYECKuX U
reOMETPUYECKUX 3a/1a4

OnepupoBaTh MOHATHUSIMMU:
KOMILIEKCHOE YHMCJIO U MHOXKECTBO

KOMIIJICKCHBIX YHCCII.

[IpencTaBnsaATh KOMIUIEKCHBIE UMCIA B
anreOpanyecKkou u
TPUTOHOMETPHUUECKOU (hopme.
BrinoaHsaTs apudmernueckue
oTepaIyy ¢ HUMHU.

N300paxaTh KOMIUJIEKCHBIC YHCIa Ha
KOOPJMHATHOM TJIOCKOCTH.
[TpumensTs hopmyiny MyaBpa u
MOJIy4YaTh MPEACTABICEHHE O KOPHIX N-
Ol CTENEHU M3 KOMILJIEKCHOTO YHCIA.
3HAaKOMUTBCS C IPUMEPAMU
MPUMEHEHUS] KOMILIEKCHBIX YHCEII
JUISl PELIEHUSI TEOMETPUUYECKUX U
bu3ndIecKuX 3a1a9
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HarypanbHbie u 11eble yncia

10

HarypanbHeie u 1iesnble yncia.
[IpruMeHeHue NpU3HAKOB 1EIUMOCTH
nennix uncena, HOJl u HOK, ocrtatkoB
110 MOJYJIIO, airoput™Ma EBknunzia

JUIS pELLICHUS 3a1a4 B LIEJIBIX YUCIIax

OnepupoBaTh MOHATHIMU: HATYPAJIbHOE
1 €JI0€ YUCIIO, MHOKECTBO
HaTypaJIbHBIX U LEJIBIX YUCEI.
Hcronp30BaTh NPU3HAKU JETHUMOCTH
LENBIX YUCEJ; OCTaTKU IO MOMYJIIO;
HO/l u HOK HarypanpHBIX 4ucedn,
anroput™ EBKnnaa nis pemeHus

3a/1ad4.

3anuchIBaTh HAaTypaJIbHBIC YHCJIa B
Pa3JIMYHbIX ITO3MIMOHHBIX CHCTCMaAX
CUHCJICHUA
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Cucremsl 12 Cucrema 1 COBOKYITHOCTb YPaBHEHUM.
palMOHAIbHBIX, PaBHOCIIILHEIE CHCTEMBL 1 OnepupoBaTh NOHATUSMU: CUCTEMA U
COBOKYIIHOCTb YPaBHEHUU U
HppalioHaIbHBIX CUCTEMBICIIE/ICTBUS. y yP
MOKA3aTeNbHbIX U HEPABEHCTB; PEIICHUE CUCTEMbI WU
OCHOBHBIE METO/IbI PEIIIEHUS] CUCTEM _
norapupMUYECKUX . COBOKYITHOCTH; PaBHOCHJIbHbBIE
. U COBOKYITHOCTEH pallMOHAJIbHBIX,
ypaBHEHHI CUCTEMBI U CUCTEMBbI-CIIE/ICTBUS.
UppaLMOHAIbHBIX, TOKA3aTENbHbIX U
. HaxoauTe peienust cucteM u
Jorapu(pMUYECKUX ypaBHEHHI. .
. COBOKYITHOCTEH LEIBIX
[IpumeHeHue ypaBHeHUH, CUCTEM U
paIMOHANIbHBIX, UPPALIMOHATBHBIX,
HEPABEHCTB K PEIICHUIO
MOKA3aTeNbHBIX U JOrapu(hMUUECKUX
MaTEeMaTUYECKUX 3a]a4 1 3a7a4 U3 .
. ypaBHEHUI 1 HEPABEHCTB.
pa3IMuHbIX o0JacTel HAyKH U .
. [TpuMeHATh CUCTEMBI ypAaBHEHUN K
peasIbHOM KU3HU, UHTEPIIPETALN
pEILIEHUIO TEKCTOBBIX 3a4au U3
HOJIyYEHHBIX Pe3yIbTaTOB . .
pa3IMuYHBIX o0sacTel 3HaHUM U
peasIbHOM KU3HU; HHTEPIIPETUPOBATD
HOJTyYEHHBIE PELLICHUS.
Hcnonbs3oBaTh HUPPOBBIE PECYPCHI
3amauu ¢ napameTpaMu 16

Panumonanenbie, nppanoHaIbHBIE,
MOKa3aTeNbHbIE, TOTapu(OMHUIECKIE U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

Bri6upats crioco0 pereHus
paIMoOHANIbHBIX, UPPAIIMOHATBHBIX,
MOKA3aTeNbHBIX, TOTapU(PMUIECKUX U
TPUTOHOMETPHUECKUX YPAaBHEHUN
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C mapaMeTpamu.

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOACIeH
pEAIBHBIX CUTYALIMH C TIOMOILBIO
YpPaBHEHUH, CUCTEM YPaBHECHUU U
HEPABEHCTB C MapaMeTpamu

Y HEPABEHCTB, COAEPKAILUX MOIYJIU
U napamerpsl. IIpuMensaTs
rpaduueckre 1 aHATUTUYECKUE
METOJIbI JJIs pELICHUs] YPABHEHUN U
HEPABEHCTB C lIapaMeTpaMHu, a TaKxkKe
uccienoBanue PyHKIUN METOIaMu
MareMaTudyeckoro ananu3a. CTpouThb
Y UCCJIE0BATh MATEMATUYECKUE
MOJIEIIA PEAIBHBIX CUTYaLUN C
IIOMOIBIO YPABHEHUH,

HEPABEHCTB U CUCTEM C
napaMeTpaMu
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[ToBTOpEeHnue, 06001IeHHE,

CUCTEMAaTHU3aIlMI 3HAHUU

16

OCHOBHBIC TTOHSATHS U METOBI Kypca,
000011IEHME ¥ CUCTEMATHU3AIINS 3HAHUIN

MonenupoBare peajgbHbBIE CUTYALUH

Ha  s3bIKe aireOpbl, COCTaBIAThH
BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA
U WX CHUCTEMBI II0 YCJIOBHMIO 33Ja4H,
MCCIIEI0BATh TOCTPOCHHBIE MOJIENIN C
UCIIOJIb30BAaHUEM ammapara ajireopsl,
WHTEPIIPETUPOBATH MIOJTyYEHHBIN
pe3ynbTar.

[TpumensTh GyHKINN

JUIS MOAEIMPOBAHUS M UCCIIEA0BAHUS
peanbHBIX  mpoueccoB.  Pemats

MIPUKJIAIHbIE 33]J1a4H,

B TOM YHCIIE
COLMATPHOAKOHOMUYECKOTO H
bu3nIECKOTo XapaKkTepa,
CpeICTBaMHU areOpsl U
MaTEMaTUYECKOTO aHAIH3a

OBIIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHAA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAA 3AIIMCKA

['eoMeTpust sBISETCA OAHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, TaKk Kak oOecleYrMBaeT BO3MOXKHOCTh HU3YUYEHHs] JAUCIUIUINH
€CTECTBEHHOHAYYHOU HAIIPaBJICHHOCTH M TIPEIMETOB I'yMaHUTAPHOTO KA. [I0CKOIBKY
JIOTUYECKOE MBINIICHUE, (HOPMUPYEMOE TPH M3YYCHHH OOYYArOIIMMHKCS TOHSITHHHBIX
OCHOB T'€OMETpPHH, IMPHU JO0KA3aTEIHCTBE TEOPEM M IOCTPOSCHUHU IEITOYKH JIOTHYCCKUX
YTBEPKJICHU TIPH PEIICHUHM T€OMETPUUYECKHX 33J]1a4, YMCHHUE BBIJIBUTATh U ONIPOBEPraTh
TUIIOTE3bI HEIOCPEACTBEHHO UCITOJIB3YIOTCS TIPH PEIICHUH 3329 €CTECTBEHHO-HAYYHOTO
ITUKJIA, B YaCTHOCTU (DU3UYECKHUX 3a/ad.

Ilens ocBOEHMsI MpoOrpaMMbl ydeOHOro Kypca «[‘eoMeTpusi» Ha YIIIyOJIEHHOM
YPOBHE — pPa3BUTHE WHIUBUIYAIBHBIX CIOCOOHOCTEH OOYYAIOIIUXCS TMPH H3YYCHHH
TCOMETPHUH, KaK COCTaBJISAIONIEH MpeIMEeTHON o0iacT «MaTemMaTuka U HHGOpMATHKa»
yepe3 obecrieuyeHue BO3MOXHOCTH NMPUOOPETEHUS W HCIIOJIb30BaHUs Ooyiee TiyOOKHUX
TCOMETPUYCCKUX 3HAHWH U JICHCTBUM, CIICIIM(PUIHBIX TCOMETPUH, U HEOOXOAUMBIX JIJIS
YCIICITHOTO MPO(ECCHOHATLHOTO 00pa30BaHMs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEMaTHKHU.

[IpropuTeTHBIMM 3ajlayaMd  Kypca TeOMETpPHH Ha yriayOJEéHHOM YpOBHE,
PaCIIMPSIONIMMH M YCHIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHue MPEACTABICHHS O TCOMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHUpOBaHHUE OCO3HAHHUS B3aMMOCBS3M TECOMETPHH C OKPYKAIOIIMM MHPOM;

(dbopMHUpOBaHHUE TIPEJICTABIICHHUS O IPOCTPAHCTBEHHBIX (DUTypax KaK O BaKHEHUIITUX
MaTEMaTHYCCKUX MOJIEISAX, IMO3BOJISIONINX OIMCHIBATh M HM3ydaTh pPa3HbIC SIBICHUS
OKPY’KaIOIIEero MHUpa, 3HAHHWE IMOHITHHHOTO ammapara mo pasaeny «CrepeoMeTpus»
y4eOHOro Kypca reoMeTpu; popMHUpOBAHUE YMEHUS BIAJIETh OCHOBHBIMU MTOHSATHSIMH O
MIPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBOWCTBaMH, 3HaHHWE TeopeM, (GOpMYyJT U YMEHHE HX
MPUMCHSITh, YMEHHS JOKa3blBaTh TEOPEMBl W HAXOJWUTh HECTAHJAPTHBIC CIIOCOOBI
pemeHus 3aaad; GOpMHpPOBAaHHE YMEHHS paclO3HAaBaTh Ha YEepPTEKaX, MOACISIX U B
peaIbHOM MHUpPE
MHOTOTPAaHHUKH W TeJla BpaIleHHs, KOHCTPYHPOBAaTh TE€OMETPHYCCKHE MOJICIIH,

dbopMupoBaHHE TOHUMAHHS BO3MOKHOCTH aKCHOMATHYECKOTO IIOCTPOCHUS
MaTeMaTHYCCKUX TEeOopHH, (GopMHpOBaHHWE TOHUMAHHS POJM AaKCHOMATHKH  IIPHU
MIPOBEJACHUHN PACCYKJICHHH,; (POPMUPOBAHNE YMEHUS BJIAJETh METOAAMH JOKA3aTCIIbCTB
1 aJITOPUTMOB
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pelieHusi, YMEHUSI WX MPUMEHSTh, MPOBOAMUTH JOKa3aTeIbHbIE PACCYKICHHUS B XOJE
peIIeHus] CTePEeOMETPUYECKHX 3a7ad W 3aJad C MPAKTHUYECKUM COJEp>KaHUEM,
dopmMupoBaHue MpenCTaBICHUS O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MPU 0O0OCHOBAHUU
MaTEeMaTHYECKUX YTBEPIKICHUH W POJM aKCMOMATUKH B TPOBEACHHM JEAYKTHBHBIX
paccyXIeHUH,; pa3BUTHE W COBEPIICHCTBOBAHME HWHTEIUICKTYalbHBIX M TBOPUYECKUX
CHOCOOHOCTEH O00ydYaromuxcsi, IO3HABATENbHOW aKTUBHOCTH, HCCIEI0BATEIBCKIX
YMEHUW, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K U3YUYEHHUIO TeOMETpUH; (HOpMHUPOBAHHE
(YHKIIMOHAIBHON TPAMOTHOCTH, PEJIIEBAHTHON T€OMETPUU. YMEHUS

pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX IMMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYalMsIX W TPHU HM3YYCHHH IPYTHX Y4eOHBIX IPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOACITUPOBAHHUS PEATbHBIX CUTYAIlNH,
MCCIICZIOBAHUS TOCTPOCHHBIX MOJIEIICH, HHTEPIPETAINH MOJYISHHBIX PEe3yIbTaTOB.

OCHOBHBIMU COJIEP>KAaTENbHBIMU JTUHUSAMHU yueOHOTO Kypca «I'eometpusi» B 10-11
KJaccax sBIstoTcs: «[IpsiMble v TNTIOCKOCTH B IPOCTpaHCTBE», «KMHOTOrpaHHUKN», «Tena
BpaIeHus», «BEeKTOpbl © KOOPMHATHI B TIPOCTPAHCTBEY, «/[BHIKEHUS B TIPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO T1peboBaHME «yMETh ONEPUPOBATH
MNOHSTUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha yriyonéHHoMm ypoBHe oOyuenus B 10-11
KJaccax, OTHOCHTCA KO BCEM COJEp)KaTelbHbIM JIMHUSIM Y4eOHOTro Kypca, a
(opMHUpOBaHUE JIOTUUECKUX YMEHUH paCIpeAessieTcsl He TOJbKO MO COJEP’KaTEIbHBIM
JUHUSIM, HO U 10 roaaM oOydeHus. CojaepxkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
OpeaIMETHBIM  pe3yibrataM  ocBoeHuss  denepanbHoll  pabodeil  mporpammsl,
pacrpeqie€HHbIM 0 rojaM OO0ydYeHHs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPUHUUIHAIBHBIM  BOIpocamM oOydamomuecs  oOpauaiuch
HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE FEOMETPUUECKUMHU OHATUAMU
M HaBbIKAMHU IOCJENOBATEIbHO W TOCTYNaTeabHO, C COOJIOJCHUEM MPHUHILIKIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYaTh B OOIIYI0 CHCTEMY I€OMETPHUYECKHX
NpEJICTaBICHUNA O0OydYaromuxcs, pacumpsas u yrayOmss e€, oOpa3ys MNpouHbIe
MHO’KECTBEHHBIE CBSI3U.

[lepexon kK M3y4eHHIO T€OMETPUU Ha YriyOJIEHHOM YpOBHE MO3BOJSET: CO3/1aTh
ycnoBuss  Juia  auddepeHnmanuu  00ydyeHHs, MOCTPOEHUS  HWHIUBUAYAIbHBIX
o0Opa3oBaTeNIbHBIX MPOTpaMM, OOECHEUYHUTHh YIIIYOJIEHHOE H3yYeHHWE TEeOMETPUM Kak
cocTapistoniel yueOHoro mpeamera «MaTemaTuka»; MOATOTOBUTh OOYYarOIIUXCS K
NPOJODKEHUIO U3yUSHHS] MATEMAaTHKHU C yUETOM
BBIOOpa Oynaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIY OOIMHMM |
po¢eCCHOHATILHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHoro kypca «l'eomeTrpusi» Ha yriayOJIeHHOM ypOBHE OTBOAMTCS
204 gaca: B 10 knacce — 102 vaca (3 gaca B Hezenmo), B 11 kimacce — 102 yaca (3 vaca B
HEJICITIO).
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COAEPKXAHUE OBYUYEHUA

10 KJTACC IIpsimble U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpPEOMETpUU. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[lonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsAMBIX B MPOCTPAHCTBE.  IMEPECEKAOLIUECH,
napajieibHble M CKpeluBaromuecs npsiMbie. [IpU3HaAKu CKPEIIMBAIONIUXCA MPSIMBbIX.
[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE. NapajlielbHbIE MPSMbIE B
IPOCTPAHCTBE, NAPAILIETBHOCTh TPEX MPSIMBIX, MAPAIIIENBHOCTh MPSAMOM U IJIOCKOCTH.
[lapannenbHoe M IEHTpaJbHOE NPOEKTHUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOICTBa MapajuIeIbHOTO MpoeKTUpoBaHus. M3o00paxenue ¢uryp B mnapajienbHON
NPOEKIMU. YTJIbl C COHANpPaBICHHBIMU CTOPOHAMH, YrOJ MEXAYy NOpPSMbIMH B
npoctpancTBe. [lapanienbHOCTh IMJIOCKOCTEN: MapasuielibHble IUIOCKOCTH, CBOWCTBA
napajuieNbHbIX TuiockocTed. [IpocTeiiime nmpocTpaHcTBEHHBIE (UTYPHI HAa MIOCKOCTH:
TeTpa’ap, Napajuleienunes], HIOCTPOEHUE CEUCHHUIA.

[lepneHAUKYJISIPHOCTh MPAMOM M TUIOCKOCTH: NEPHEHIUKYJAPHBIE TpPSIMBIE B
IPOCTPAHCTBE, MpPSMBIE MapaUIebHblE U NMEPNEHAUKYJSAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYISIPHOCTU MPSAMOU M IUIOCKOCTH, TEOpEMa O NPSIMOM MEpHEeHIUKYISIPHON
mwiockocTd. OpTOroHanbHOE MPOEKTUpoBaHUE. [lepneHauKYyJIsp W HaAKIOHHBIE!
pPacCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PaCCTOSHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIHUS
burypsi Ha MJIOCKOCTb. [lepnieH IUKYJISIPHOCTD MJIOCKOCTEH: MIpU3HAK
NEPHEHIUKYISIPHOCTU ABYX IUIOCKOCTEN. Teopema o TpE€X nepneHauKyJsapax.

YTIiael B NPOCTPAHCTBE: YroJI MEXAY NPSAMOU M IUIOCKOCTBIO, JIBYTPAaHHBIM yrod,
JIMHEWHBIN yroj ABYrpaHHOro yria. TpéXrpaHHblii U1 MHOTOrpaHHbIe yribl. CBOWCTBA
IJIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOHCTBa IUIOCKUX WM JABYTPAHHBIX YTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB ISl TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buabl MHOTOTpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipu3ma: N-yroiabHas npusma,
npsiMasi 1 HaKJIOHHAs! TPU3Mbl, 00KOBas U MOJTHASI TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOJIBHBIN MapaJUIeICIUIIE U €ro cBoicTBa. KpaTualimue nmytn
Ha TMOBEPXHOCTM MHOrorpaHHuika. Teopema Oinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: N-yroiapHas mupamMuja, MPaBUIIbHAS U yCEYEHHAS MUPAMHUIIBI.
CpoiictBa pébep u OOKOBBIX TpaHEH TpPaBWIbHONW mHpaMuabl. [IpaBunbHBIC
MHOTOTPAaHHUKHW: TIpaBUJIbHAsI TMpuU3Ma U TMpaBWiIbHAas NOUpaMuia, MOpaBUIbHAS
TpeyrojbHas NMUpaMuaa U MpaBUIbHBIN TeTpadip, Ky0. llpencraBienue o npaBuiIbHBIX
MHOTOIPaHHUKAX: OKTa3p, AOACKAAP U UKOCAIP.
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BblunciieHne 31€eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nauaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIAlb OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM Mpu3Mbl. [lnomaas 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJILHOM IMMPAMU/BI, TEOPEMA O IUIOIIAAN YCCYEHHON TUPAMUIBL.

CummeTpuss B NOpPOCTPAHCTBE.  DJIEMEHTBl ~ CHMMETPUM  IPABUIBHBIX
MHOIOTpaHHUKOB. CHMMETpuss B  IPAaBWIBHOM  MHOTOTPAaHHHMKE. CHMMETPUS
napajuiejenunesa, CUMMETPUS [PABUIBHBIX IIPU3M, CUMMETPUS [PaBUWIbHON
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJUIMHEApPHBIE, COHAMNPABJIEHHBIE W IPOTHUBOMNOJIONKHO HAIpaBJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBHS C BEKTOPAaMHU: CIIOKEHHUE M BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKkTOopa Ha uuciio. CBoiicTBa
CJI0’KE€HHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpa HAa yncio. [IoHsATHE KOMILTaHApHbBIE
BeKkTOpbl. [lpr3Hak KomIuiaHapHOCTH TpEX BeKTOpoB. [IpaBwiio mnapainenenumnena.
Teopema 0 pa3nokeHHH BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BekTOopaM. [IpssmMoyrosbHas
cucrtemMa KoopauHaT B IpoctpaHcTBe. KoopauHatel BekTopa. CBA3b  MEXIy
KOOpJAMHATaMU BEKTOpA U KOOpAMHATAMHU TOYEK. YTOJI MEXAy BeKTopaMmu. CKalsipHOE
IIPOU3BEIEHUE BEKTOPOB.

11 KJIACC Teaa
BpaleHust

[ToHsTHSA: MUIMHAPUYECKAs TIOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD, chepruyeckas
MOBEPXHOCTh, OOpa3yrolue TMoBepxHocTed. Tema BpamieHus: IWIMHIAP, KOHYC,
yceu€HHBIH KOHYC, cdepa, map. Bzaumuoe pacnonoxkenue chepbl U TUIOCKOCTH,
KacarenbHas TNIOCKOCTH K cepe. M3o0pakeHue Ten BpallleHust Ha MII0CKoCcTH. Pa3BEpTka
nuIMHApa U Konyca. CumMeTpusi chepsl U mapa.

O06bEéM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00bEME MPSAMOYTOIBLHOTO
napaenenunena u cieactsus u3 He€. OOBEM TpsIMOM W HAKIOHHOW MPHU3MBI,
MWINHAPA, TUpaMuabl U KoHyca. O0BEM mapa u mapoBOro CETMEHTA.

KomOunamuu ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BiMcanHasi B LWJIMHAD,
omucanHas okoJo nuianHapa. [lepecedenne chepsl u mapa ¢ miockocTeio. Kacanue mapa
u cepbl WIOCKOCThIO. [ToHSATHE MHOTOTrpaHHUKA, OMHCAHHOTO OKOJIO cepshl, cdepshl,
BIMCAaHHON B MHOTOTPAHHUK WUJIM TEJIO BPAICHUS.

[Tnomanb NOBEpXHOCTH NUIUHIPA, KOHYCA, II0Iaab cepsl u e€ yacteid. [logodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, MJIOIIA/IEH MOBEPXHOCTEM MOIOOHBIX (QUTYD.
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[IpeoOpa3zoBanue moao0us, roMoTeTHs. PelleHne 3amay  Ha IJIOCKOCTH C
HCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue cedyeHHii MHOTOIPAHHMKOB W TeJl BpAIICHHS: CEUEHUS LMUIUHAPA
(mapaiesibHO U NEPICHINKYJIIPHO OCH), CEUEHUs KOoHyca (MapajuielbHOe OCHOBAHUIO U
NPOXOJAIICe Yepe3 BEPIIUHY), CEUYCHHUS IIapa, METOJbI MOCTPOCHHS CEYCHUUN. METOJ
CJIEJIOB, METO/I BHYTPEHHETO IPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH TIOCKOCTH.
BekTOopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopbel B mpocTtpanctBe. Omnepauuu HajJ BeKTopamu. BekropHoe ymMHOXKeHUE
BEeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOXEHHUs. [IpsMoyronbHas cuctemMa KOOpAUHAT B
npoctpancTBe.  Koopaunarsl  Bektopa. Pa3snoxenue BekTtopa 1o  6asucy.
KoopinHaTHOBEKTOPHBIN METO PU PELICHUU T€OMETPUUECKUX 3a1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBxenus npoctpancTBa. OtobpakeHus. J[Buxenus u paBeHcTBO duryp. OOmuue
CBOMCTBA JBIKEHHUM. BuHabl JIBWKEHUW. MapajyIeIbHBIM MEPEHOC, LEHTPaJIbHAas
CUMMETpHS, 3€pKajbHas CUMMETPHUs, TOBOPOT BOKpyr mpsiMoi. I[IpeoOpazoBanus
nono6us. [Ipsamas u cdepa Ditnepa.

INPEJMETHBIE PE3YJ/IbTATDBI

K xonmy 10 kiaacca oOyyaronuiicss HayIUTCS:
CcBOOOJIHO OIIEPHPOBATH OCHOBHBIMHU MOHSATHSIMH CTEPEOMETPHH TIPH PEIICHUN
3aJa4 M TPOBEACHUM MAaTEMaTHYECKHX PACCYKICHHH; TPUMEHSATH aKCHOMBI
CTEpEOMETPHUH U CIICICTBHS U3 HUX MPHU PEIICHUH

TCOMETPUUYCCKUX 3aJ1ad; KIACCU(PUIIUPOBATh B3aMMHOE PACIONIOKCHHE TMPSMBIX B
POCTPAHCTRBE,

TUIOCKOCTEd B TIPOCTPAHCTBE, NPSIMBIX M IUIOCKOCTEH B TPOCTPAHCTBE, CBOOOIHO
OTIEpUPOBATH MOHITHUIMHU, CBI3aHHBIMU C YTJIAMHU B IPOCTPAHCTBE:

MEXIYy TMPSAMBIMA B TPOCTPAHCTBE, MEXIY NPSIMOM M IUIOCKOCTHIO; CBOOOJHO
OTIEpUPOBATh TOHSTHSIMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH; CBOOOHO
pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOI'PaHHUKOB (TIpU3Ma, MUpaMHIa,

MPSIMOYTOJIBHBIN Mapaiiesienune, Ky0); KiaccuuimpoBaTh MHOTOTPAaHHUKH, BBIOMpAsT
OCHOBaHHUS TSl KITaCCH(PUKAIIUN; CBOOOTHO OTIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMH
C CEYCHHEM MHOTOTPAaHHUKOB

IJIOCKOCTBIO;  BBIMOJHATH  HapajUIeIbHOE,  IIEHTPATbHOE H  OPTOTOHAJIBHOE
MPOeKTUpOBaHue Guryp

Ha TUIOCKOCTB, BBITIONHATH H300paxkeHuss (Guryp Ha IIOCKOCTH, CTPOUTH CCUCHUS

MHOTOTPAHHUKOB Pa3JIMYHBIMU METO/IaMH, BHITIOJTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
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PHCYHKOB MPOCTBIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y; BEIYHUCIISITD TUIOIIA M
MOBEPXHOCTEH MHOTOTPaHHHUKOB (pU3Ma, MUpaMua),
TEOMETPUUECKUX TEI C MPUMEHEHUEM (OpMYJ; CBOOOJHO OTEPUPOBATH MOHITHIMH:
CUMMETpPHS B IPOCTPAHCTBE, IICHTP, OCh
U IJIOCKOCTh CHMMETPHH, LEHTP, OCh U IUIOCKOCTh CUMMETPHH (UTYpBI; CBOOOIHO
OIIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIIUMH BEKTOpaM U
KOOPJIWHATAaM B IMPOCTPAHCTBE; BBIOJIHSATH
JICWCTBUS HAJl BEKTOPAMU;
pemiaTh 3aJa4M Ha J0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHHN W HAXOXJICHUEC
reOMETPUUCCKUX BEJIMYUH, IPUMEHSSI U3BECTHBIC METO/IbI IPU PEUICHUN
MaTeMaTHYECKUX 33]1a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHS CII0)KHOCTH;
NPUMEHSITh ~ NPOCTEUIIME  TPOTrpaMMHBIE  CpPEACTBA U DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMbI MPHU PEIICHUH CTEPEOMETPHUUCCKUX 3a/ad; M3BJICKATh,
peoOpa3oBbIBATh U HHTEPIPETUPOBATH UHPOPMAILIHIO
0 TMPOCTPAHCTBEHHBIX T'€OMETPUUCCKUX (HUrypax, MPEACTABICHHYIO Ha 4YepTekKax U
PHUCYHKaX; IPUMEHSITh MTOJyYCHHBIC 3HAHUS HA TIPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH
peaibHbIe CHTyallu¥, MPUMEHITh W3yYCHHBIC MOHATHUS B TPOLECCE MOUCKA pPEIICHUS
MaTeMaTU4ecKu ChOPMYIMPOBAHHOM MPOOIIEMBI, MOJISIIUPOBATh PEATbHbBIC CUTYAIH Ha
S3BIKE  TEOMETPHHU, HCCIICAOBaTh IIOCTPOCHHBIE MOJEIU C  HUCIIOJIb30BaHUEM
reOMETPUYECKUX ITOHITUH U TEOpeM, armapata ainreOpbl, penaTh MpakTHIECKUe 3a1auH,
CBSI3aHHBIC C HAaXOXJICHUEM TI'COMETPHYCCKHX BEJIMYMH; WUMETh NpEJICTaBICHHUS 00
OCHOBHBIX ATalax pPa3BUTHsI FTEOMETPHUU KaK COCTaBHON

JacTH (yHJIaMEHTa Pa3BUTHsI TEXHOJIOTHI.

K xonmy 11 kaacca oOyvaromuiicss HAyIUTCS:

CBOOOTHO OTIEPUPOBATH MOHATHIIMH, CBSI3aHHBIMU C MUJIMHAPUYECKON, KOHMYECKOU
u chepruuecKoil TMOBEPXHOCTAMH, OOBSICHITH CIOCOOBI TOJNYYCHHS, OIEpUPOBATH

MOHATHUSIMU, CBA3aHHBIMH C T€JIaMU BPAIICHUS: IIUIMHAPOM, KOHYCOM,
cdepoit ¥ mapoM; pacro3HaBaTh Tena BpamieHus (MHIUHAP, KOHyC, cdhepa W IIap) u

OOBSCHSTH
CIOCOOBI TIOJIYYECHHsI TEJ BpaIleHUs; KiIacCH(DUIMPOBATH B3aUMHOE

pacmnosioxkeHue cepbl U TUIOCKOCTH;

BBIYHCIIATH BEIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS, O0BEMBI U
TJIOMAN TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BPAIICHUS, TEOMETPUUYCCKUX TEI C
npuMeHeHueM (HopMmys; CBOOOIHO ONEPUPOBATh TOHITHUSMHU, CBS3aHHBIMH C
KOMOHWHAITUSIMA TEJ BPAIICHHS] © MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITUCAHHEIHN B chepy
W OMMHCAHHBIN OKOJIO cephl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WIIA TEJIO BPAIICHHUS,
BBIYHCIIATh COOTHOIICHUS MEXIY TIOMASIMHA MTOBEPXHOCTEH U 00BEMaMHU
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NOJOOHBIX TEN; M300paXkaTh W3ydaeMmble (UTYpHI, BBIMOIHATH (BHIHOCHBIC) IUIOCKHE
YepTexKU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX QUTYpP: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpAILEHUS;
U3BJIEKATD, UHTEPIPETUPOBATH u npeoOpa3oBbIBaTh uH(pOpMaLIIIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (UTypax, MPE/CTABICHHYI0 Ha dYepTexkax M
PUCYHKaX; CBOOOJIHO OINEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE; BBINOIHITH
orepaluy HaJl BEKTOpamu,
3a/laBaTh IJIOCKOCTh ypaBHEHHEM B JEKAPTOBOW CHUCTEME KOOpIUHAT; peliarh
reOMETPUYECKUE 3a/1a4i Ha BBIUKUCIICHUE YTIIOB MEXY NPSIMbIMU U
IUIOCKOCTSIMU, BBIUKCJIEHUE PACCTOSIHUM OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa MPHU PEIICHHH;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JBUKEHUEM B ITPOCTPAHCTBE,
3HATh CBOMCTBA IBUXKEHUH; BBITOIHATH H300paKeHHsI MHOTOTPAHHUKOM U TEJl BpallICHUS
py NapaJijIeIbHOM NEPEHOCE, LIEHTPATbHON CUMMETPHUH, 3€pPKATbHOW CUMMETPHH, TIPH
NOBOPOTE  BOKPYr  MpsIMOM, mpeoOpa3oBaHUs  MOAOOMUS; CTPOUTH  CEUCHHS
MHOTOTPaHHMKOB ¥ TeJl BpalleHWs: CeueHHWs IIUHApa (mapamienbHo U
MEePIICHANKYJISIPHO OCH), CeueHHs KOoHyca (MapajuielibHOe OCHOBAHHIO U MPOXOJSIIEe
Yyepe3 BEpINUHY), CEUYEHUs IIapa; MCIOIb30BATh METOJBI IOCTPOCHUSI CEUCHHUN: METO/
CJIEJIOB, METOJI BHYTPEHHETO
IPOEKTUPOBAHUs, METOJ, IEPEHOCA CEKYILEH INIOCKOCTH; T0KA3bIBATh

reOMETPUYECKUE YTBEPKICHUS;

OPUMEHATh TeOMeTpUUYECKUe (aKThl ISl pELICHHs CTEPEOMETPUUYECKUX 3a/1aY,
IPEAIONAraIiX HECKOJIbKO IIaroB PEUICHUs, €CIM YCIOBHUS NPUMEHEHUS 3a/JaHbl B
SABHOM U HesBHOW (opme; pemarh 3a7adyd Ha JI0KA3aTeIbCTBO MaTeMaTHUYECKUX
OTHOILIEHUN U HAXOXKIECHUE
F€OMETPUYECKUX BEJIIMYMH; MPHUMEHATh MPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIIUOHHBIE CUCTEMBI
IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]1a4; IPUMEHSATH IT0TyYEHHbIE 3HAHHSI HA IPAKTHKE!
CpPaBHHUBATh, aHATU3UPOBATh U
OLICHMBATh peabHbIE CUTYALINH, IPUMEHATH U3YUCHHBIE IOHATHSI, TEOPEMBI, CBOMCTBAa B
mpolecce TMOMCKAa PpEeHIeHHs MaTeMaTH4eckd cOopMyIHpoBaHHOW MPOOJIEMBI,
MOJIEJINPOBAaTh pEealbHbIE CUTYallUH Ha A3BIKE F€OMETPUH, MCCIEN0BATh MOCTPOEHHBIE
MOJIEJIM C UCIOJB30BaHUEM T€OMETPUYECKHX TMOHATUH M TEOpeM, ammapaTta anreOpsl,
pemarh NpakTUYECKHUE 3a/1a4i, CBA3aHHbIE C HAXOXACHUEM I€OMETPHUUECKUX BEJINYMH,
MMETh MIPEICTABICHHS 00 OCHOBHBIX 3Tallax pa3BUTHSA FEOMETPUU KaK COCTABHOM

yacTu (hyHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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10 KJIACC

Ha3zBanue paznena
(TembI) Kypca

KomnnuectBO
4acoB

OcHOBHOE COACPIKAaHNC

OcCHOBHEIC BHUABI ACATCIIBHOCTU
YHamuxcs
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Beenenue B crepeomMeTputo

18

OcCHOBHBIE IPOCTPAHCTBEHHBIE

burypsl.
[loHsiTHS CTEpEOMETPUU: TOUKA,

npsiMasi, TNIOCKOCTh, TTPOCTPAHCTRBO.
OcHOBHbIC MTpaBUIa U300PAKECHHUS Ha
PUCYHKE TUIOCKOCTH, MapaJiyieIbHbIX
HPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka.

[TonsTHs: mepecekaronyecs MIOCKOCTH,
nepeceKaronuecs npsiMas 1 miIoCKOCTh;
MOJIyTIPOCTPAHCTBO.

MHororpanHuk#, H300paxxeHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
buryp, HeCyneCTBYIOIIUX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
CJIEJICTBHSI U3 HUX.

CriocoObl 3a1aHus IPSMBIX U
IUTOCKOCTEH B MTPOCTPAHCTBE.

O0603Ha4YeHHS TPSIMBIX U TNIOCKOCTEH.
Ceuenus. U3o0paxxkenne ceueHu

OnpenensiTe MIOCKOCTh Kak PUrypy, B
KOTOPOU BBINOJHAECTCS MIIIAaHUMETPHUSL.
JlemaTtp mpoCTENIINE JTIOTUUECKUE
BBIBOJIbI N3 aKCUOMATUKH TUIOCKOCTH.
[IpuBOIUTH PUMEPHI PEATBHBIX
O00BEKTOB, UAcANH3aAIUEN KOTOPHIX
ABJISIFOTCS AKCHOMBI TEOMETPHH.
N3y4aTh, NpUMEHATH TPUHITUIIBI
MOCTPOCHUS CEUCHUN.

Hcrnonbs30BaTh 1J1s1 TOCTPOEHUS
CEYEHUU METOJ CIIEI0B, METOL
BHYTPEHHETr0 IPOCKTUPOBAHUS, METO
IIEpEeHOca CEeKYIEeH IIIOCKOCTH.
Pemate crepeomeTpruyecKkue 3a1auun:
Ha OIpEJICJICHUE BUJA CEUYCHUS U
HaXO0XJEHUE €ro IUIOLIA/IHN.
AKTyanm3upoBaTh (HaKThl U METOIBI
IJIJAaHUMETPHUH, PEJICBAHTHBIC TEME,
IIPOBOJIUTH aHAJIOTHUH.

Hcnonp30BaTh Npy pelIeHUN 3a1a4
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UPaMUIBI, KyOa U MPU3MBI, KOTOPHIC
MPOXOASAT Yepe3 ux peopa.
N3o0paxenue nepeceyeHust
MOJTYYCHHBIX TUTOCKOCTEH.
PackpamBanre OCTPOCHHBIX CEYCHHM

Pa3HbIMU IBCTAMU.

Meron caenoB i OCTPOEHUs
ceyeHuid. CBOMCTBA nepeceueHU i
IpsIMBIX U IUI0cKocTen. [locTpoenne
CEUYEeHHI B mUpaMujie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aIIUCh 11aroB
IIOCTPOEHHS.

[ToBTOpEHUE MITAHUMETPUH.
Teopema 0 MpONOPIUOHATBHBIX
orpeskax. [logoOue TpeyroibHUKOB.
Teopema Menenas. Pacuétel B
CEUCHMAX Ha BBIHOCHBIX UEPTEXKAX.
Hcropus pa3BuTHs IUIIAHUMETPUU U
CTEPEOMETPUHN

CJIeIyIOIINE TNIAHUMETPUYECKUE (PAKTHI
Y METOJIbI:
Teopembr Qaneca wu 0
MPONOPIMOHAIIBHBIX ~ OTPE3KaXx.
AJNITOpUTM JIeJICHUsI OTpe3Ka Ha
N paBHBIX 4acTeh. Teopema
Memnenas.

PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHMUI TPEYTOJIbHUK.
IIpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN JTUHUU
TpeyroyibHuKa. CBONCTBO OMCCEKTPUCHI
yriia TpeyroiabHuka. CBOMCTBO MeIMaH
TPEYroJIbHUKA.

[lpu3Haku 1OAOOUST TPEYTrOJIHHUKOB.
[Tonyuars
OCHOBHBIX 3TallaX Pa3BUTHS T€OMETPUU
KaK COCTaBHOW YacTtu (yHIaMEHTa
Pa3BUTUS TEXHOJIOTUI

MpeACTaBICHUS 00
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B3aumnoe pacnionoxenue
MPSAMBIX B TPOCTPAHCTBE

B3auMmHoe pacnoiioxxeHue npsmeix B
npocrpadcTBe. CKpeluBaromuecs
npsMsle. IIpusnaku
CKpEILIMBAIOLIUXCA MPSIMBIX.

[TapannenbHbie TpsMbIE

KnaccuduumpoBats B3auMHOe
pacIONIOXKEeHHE MPSIMBIX B
IPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKaMU W TIPUBOJIS
NpUMEphl U3 PeaTbHON KU3HU.

57



denepanbhas pabouas nmporpamma | Maremaruka. 10—11 kiaaccsl (yriayO€HHBIH ypOBEHB)

B IIpocTpaHcTBe. Teopema o
CYILIECTBOBAHUH U €IUHCTBEHHOCTH
IIPSIMOW IapajuleIbHOM JaHHOU
IIPSMOM, IPOXOIALIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallel Ha
JTAHHOW TIPSIMOM.

JleMMa 0 nepecedyeHnH napajieabHbIX
NPSAMBIX IUIOCKOCTHIO. [lapannenbHOCTh
TpEX NmpsAMBIX. Teopema o Tpéx
napajuieIbHbIX IPSIMBIX.

Teopema 0 CKpeMBaONINXCS IIPSIMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJIIEIBHOIO
npoektupoBanus. M3o0paxenue
pasHbIX GUTYp B MapasieabHON
IIPOCKLIUH.

LlenTpanbHas npoeKIus.

YTr0JI ¢ COHANpPaBIEHHBIMU CTOPOHAMH.
Yron wmexay OpsIMBIMH.

3aiauy Ha 10Ka3aTeNbCTBO U
UCCIIEOBAHNE, CBA3AHHBIE C
PACIIONOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

Jloxa3bIBaTh TEOpEMY

O CYIIECTBOBAaHUM U €JUHCTBEHHOCTHU
MapaJlICIbHOU IPSIMOU, POXOAALIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
Je)Kauend Ha IPyrou npsiMou; JIEMMY

O MIEPECECUCHUH TIIIOCKOCTHU JBYMSI
napajyieIbHbIMU IPSIMBIMU; TEOPEMY O
TPEX MapajIeIbHbIX MPAMBIX.
Jloka3pIBaTh MpPU3HAK
CKPEIIMBAIOLIUXCS MPSIMBIX, TEOPEMY O
CKPEIIMBAIOIIUXCS TTPSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
VIJIOB C COHAINPABIECHHBIMU
ctopoHaMu. OOBSACHATB, UTO
Ha3bIBAETCS MapaJUICIbHBIM U
LEHTPAIbHBIM NMPOCKTUPOBAHUEM U KaK
BBITIOJTHSACTCS MPOSKTUPOBaHUE HUTYD
Ha TJIOCKOCTh. JIOKa3bIBaTh CBOMCTBA
MapaJijIeIbHOr0 IPOEKTUPOBAHMUSL.
N300paxaTh B mapaiieiabHON
MIPOEKIIMU PA3HBIE TEOMETPUUECKHUE
(burypsl.

Pemats CTCPCOMCTPHUUYCCKHUC 3aJa91 Ha
JOKa3aTCJIbCTBO U UCCIICAOBAaHUC,

58



denepanbHas padouas nporpamma | Maremaruka. 10-11 kiaccsl (yriayOiaEéHHBINH YPOBEHB)

CBSI3aHHBIE C PACIOJIOKEHUEM MPSAMbBIX
B IIPOCTPAHCTRBE.
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[IpoBOANTE AOKA3ATEIIBHBIC
paccy>kJIeHUs MPU PEIICHUU
T€OMETPUYECKHUX 3aJ1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJI0KEHUEM
NpSIMBIX B TIpocTpancTBe. CpaBHUBAT,
aHAJIM3UPOBATH U OLICHUBATH
YTBEPKACHUS C IICJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
MoaenrupoBath peaabHbl€ CUTYalllH,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJI0KEHUEM NIPSIMBIX B
MIPOCTPAHCTBE, HA A3bIKE TEOMETPHUHU.
HccnenoBaTh MOCTPOEHHBIE MOJENH C
UCIIOJIb30BAHUEM F€OMETPUUYECKUX
TIOHSTHUN U TEOPEM, amrmapara
anreopsl, UGPOBBIX PECYPCOB.
[lonyuaTp npencTaBieHUe O
[EHTPAILHOM MTPOCKTUPOBAHUHU U 00
HUCTOPHH pabOT IO TCOPHUH
MEPCIEKTUBbI
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HapaJuienbHOCTh NPSIMBIX 10 [ToHsTHA: MapaienbHOCTh NIPSIMOU U KaccubumpoBaTs B3aHMHOE

1 TLTOCKOCTCH B IUIOCKOCTH B MPOCTPAHCTRBE. PAcCIIONIOKEHHUE MPSIMOK U TUIOCKOCTH B

TIpOCTPAHCTBE [lpu3HaK MApaUIENbHOCTH NPSIMONH W | TIPOCTPAHCTBE, IIPUBOJIA

mockocti. CBoMCTBA MapaieabHOCTH | COOTBETCTBYIOIINUE NPUMEPDI
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IIPSIMOM U IIJIOCKOCTH. I'eomeTpuyeckue
3a7la4d Ha BBIYHCIICHHUE U
JI0KA3aTeNIbCTBO, CBA3AaHHBIE C
NapaIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEMN B IMPOCTPAHCTBE.
[TocTpoenue ceueHus, NpOXoaAIIEro
Yyepe3 JaHHYIO NPSIMYIO Ha YEepPTEKE U
[1apaJIJIEIbHOrO APYrou MpsMOM.
Pacuér otHomenuii. [1apannensHas
NPOEKUsA, IPUMEHEHUE IS
MOCTPOCHHMSI CEUeHU Ky0a u
napajulelIeIuIe1a.

CaoilicTBa napasuienenumesa u Ipu3Msl.
[TapamiensHbie ockocTy. IIpusHaku
[1apaJUIEIIBHOCTH JIBYX IIJIOCKOCTEH.
Teopema o0 mapamieabHOCTH U
€AMHCTBEHHOCTH IUIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
IIPUHAUIEKAILYIO JAHHOU TUIOCKOCTH U
CIEACTBUSA U3 HEE.

CBoiicTBa napasuielibHbIX MJIOCKOCTEMH:
0 MapaJIIEIbHOCTH MPSAMBIX
IepeceyeHus MPHU NEPECEUCHUH IBYX
IapaJuIeIIbHBIX TUIOCKOCTEN TPETHEH;
00 OTpe3Kax napajyiesbHbIX MPSIMBIX,
3aKIIFOUYEHHBIX MEXKy MapaJuIeIbHBIMA

Y3 PEaIbHOU KU3HMU.
®opmynUpOBaTh ONPEACIICHUE
[apaJljIEIbHBIX MIPSAMOM U INIOCKOCTH.
Jloxa3biBaTh NpU3HAK O
NapaJIJIEIbHOCTU IPSIMOU U
IIJIOCKOCTH, CBOMCTBA
MapaJIJIEIbHOCTU IPSIMOU U
IIJIOCKOCTH.

Pemate crepeomeTpruyeckue 3a1auu
BBIUMCIICHUS U JI0KA3aTEIIbCTBO,
CBSA3aHHBIE C [1APAIICIIbBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B
IIPOCTpaHCTBE. Pemars npakTuyeckue
3a/1a4d HA IOCTPOEHUE CEYECHUU HA
4yepTekax Terpadapa u
napauienenunena. Pemars
CTEPEOMETPUUECKUE 3a1a4H,
CBA3aHHBIE C IOCTPOCHUEM CEYECHUU
IIJIOCKOCTBIO.

[IpoBOIUTH JIOTMYECKH KOPPEKTHBIE
JIOKAQ3aTENbHbIE PACCYXKICHUS IIpU

peuicHnn I'COMCTPHUYCCKUX  3aaad

CBsA3aHHBIX C mapauiCJIIbHOCTBIO

IJIOCKOCTEM.
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CpaBHUBATh U AHAIU3UPOBATH
peasbHbIe CUTYaAlLlUH, CBSI3aHHbIE
C IIApAJJICIBHOCTBIO NPSIMOU U
IIJIOCKOCTH B IPOCTPAHCTBE;
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IUIOCKOCTSIMHU; O TIEPECEYEHHUH MPSMOH C
JBYMsI TapAJIJICIbHBIMU IIJIOCKOCTSIMU

MOJIEJIMPOBATh PEAIbHBIC CUTYyalWH,
CBS3aHHBIE C  [ApaJUICIIbHOCTBHIO
MPSMOU U IJIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU
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ITeprieHAUKYISAPHOCTH
IIPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

21

[loBTOpenue: Teopema Ilugaropa Ha
IJIOCKOCTH, TPUTOHOMETPUS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U PSMOYTOJIBHOTO
napajuienenuneaa. Beraucnenue
JUTMH OTPE3KOB B Ky0Oe U
IPSAMOYTOJIBHOM MapaJlIeNenunee.
[TeprieHAUKYISIPHOCTD NMPSMON U
11ockocTH. Ilpusnax
NEPNEHAUKYJIISIPHOCTHU MIPSAMOM U
miockocTtu. Teopema o
CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPAMOM, MPOXOISIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U MEPNEHIUKYIIIPHOU K
m10ckocTH. IlmockocTu n
NEPIEHIUKYJIIPHBIE UM NpsMas B
MHOTOTpaHHUKaXx.

[lepnenauKysgp U HaKJIOHHAS.
[locTpoeHne nepneHInKyJsApa U3
TOYKH Ha NPSAMYIO.

Teopema o0 TpéX NEpPNEHAUKYIISAPAX
(mpsimast u 0OpaTHas).

AKTyaJu3upoBaTh PaKkThl U METOIbI
MJIAHUMETPHUH, PEIICBAHTHBIEC TEME,
MPOBOJUTH aHAJIOTUH.
DopMyIUPOBATH ONPEICIICHUSA !
MEePIECHAUKYJISIPHBIX MPSIMBIX B
MPOCTPAHCTBE; ONPEICIICHUE MPAMOI,
MEePIEHAUKYJISIPHON K MIIOCKOCTH.
Jloka3bIBaTh: IEMMY O
MEPIEHAUKYJIIPHOCTH IBYX
MapaiyieIbHbIX MPAMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3H MEXKIY
NapajIeIbHOCTBIO MPSAMBIX U UX
NEPIEHANKYJISIPHOCTHIO K INTIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK MEPIEHIUKYISIPHOCTH
MPSIMOU U TNTIOCKOCTH; TEOPEMY

O CYILLECTBOBAaHUU U €IMHCTBEHHOCTHU
MPSIMOM, TPOXOISIIEH YEPE3 NTaHHYIO
TOYKY U NEPIEHINKYJISPHOU K JaHHOU
IJIOCKOCTH.
N3o0paxath B3aMMHO
MEPIICHAUKYJIAPHBIE IPSIMYIO
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Yo Mex1y CKpelnBarOIMMUCS
npsaMbIMU. [lonck nepneHANKyYISpHbIX
IPSIMBIX C IIOMOILBIO
NIEPIICHAUKYJIIAPHBIX INIOCKOCTEN
OpToroHanpHOE MPOEKTUPOBAHUE.
[locTpoenue ceuenuii kyda, MpU3MBI,
IIPAaBUWIbHOM IMUPAMUBI C IIOMOIIBIO
OpPTOrOHAJIBHOM Npoekuuu. CUMMeTpus
B IIPOCTPAHCTBE OTHOCUTEIIBHO
IJI0CKOCTH. [ImockocTu cummerpuil B
MHOrorpaHHukax. IIpusHak
NEPIEHIUKYIIIPHOCTHU IIPSAMOU U
IIJIOCKOCTH KaK CJIEIACTBUE CUMMETPUHU.
IIpaBriIbHBIE MHOTOIPAHHUKU

Pacuér paccrostHuil OT TOYKH 10
riockoctu. CrocoObl OMyCTUTD
NEPHEHIUKYJIAPbl: CHMMETPHS,
CIBHI TOUYKH 110 NIapajuIeIbHON
npsMoil. CABUT IO HenapauiedIbHOU
IIPSIMOM, U3BMEHEHUE PACCTOSIHUI

U TIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
NEPIICHANKYIISAPA 0 OTHOIICHUIO

K TJIOCKOCTH.

[TonyuaTh peacTaBIeHNE O 3HAUCHUHU
NEePIICHANKYIISApa ISl APYTUX
obOuiacTei Hayku ((pU3UKa, SHEPreTHKA,
Ja3epHbIC TEXHOJOTHH), B pealibHON
KHU3HU (TEXHHKA, OKpY Karomiast
obcTtaHoBKa). Jloka3bIBaTh
YTBEPXKJICHHS, CBSI3aHHBIC C

MPOEKUIMEN MPSIMOUN Ha IIOCKOCTH,

HENEPNEeHIUKYIIPHYIO K 3TON MPSIMOH.

Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYJIIIPAX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
nepneHaukyispax. [lomyyats
MpeACTaBIE€HUEe 00 OPTOrOHAILHOM
MPOCKTUPOBaHUU. J[OKa3bIBATH
TEOpPEMY O MPOEKUMH TOUYKHU Ha
MPSIMYIO.

PemaTe crepeomeTpuyeckue 3a1auy,
CBSI3aHHBIE C
MEPIECHANKYIAPHOCTHIO IPSIMOU U
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II0CKOCTHU. Pemarhp IMPHUKJIaJIHBIC
3aJa4H, CBA3aHHBIC C HAXOXICHUCM
reOMCTPHUICCKHUX BCINYHH.
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Pemrats crepeoMeTpudecKue 3aaauu,
CBSI3aHHBIE C IPUMEHEHUEM

TEOpPEMBbI O TPEX NEPIECHAUKYJIIAPAX,
HAaXO0XJECHUEM PACCTOSIHUN,
IIOCTPOEHUEM IIPOCKIMH.

CpaBHUMBATh U AHAIU3UPOBATH
YTBEPKJIECHUS C LEIBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMN.
AHanu3upoBaTh U MOJEINPOBATh HA
A3BIKE TEOMETPUU PEAJIbHBIC

CUTyallu!, CBSI3aHHbIE

C IMEPIEHIUKYIAPHOCTBIO IPSAMOU H
IIJIOCKOCTH; UCCIIEI0BATH IIOCTPOEHHBIE
MOJIEJIH, B TOM YHCIIE U

C MCIIOJIb30BaHKMEM armapara ajareOpsl
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VYTIi1bl U paccTOAHUA

16

[ToBTOpEHME: yron Mexay
IIPSIMBIMU HA IUIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBHOM

TPCYTOJIbHUKE, TCOpEMA KOCHUHYCOB.

[ToBTOpEHUE: yroa Mexay
CKPEILIMBAOLIUMUCA IPSIMBIMU B
npocrpaHcTse. ['eomerpruueckue
METO/Ibl BBIYUCIICHUS YIJIa MEXKY
IIPSIMBIMU B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (HaKTbl U METOAbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUM.

®opmynUpOBaTh ONPEACIICHUE
JBYTPAHHOI'O yIJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YIJIOB JABYI'PAHHOIO YrJa.

KnaccuduumpoBats 1ByrpaHHbIE yTiibl
B 3aBUCHMOCTH OT UX I'PaTyCHOUN MEPBI.
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JIByrpansslii yroy. CBOMCTBO JIMHENHBIX
YIJIOB ABYI'PAHHOIO YIJa.

[TeprienAUKYISIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aUMHO NEPIEHIUKYISIPHBIX
mockocrent. [IpusHax
IIEPIICHAUKYJIIPHOCTH IIJIOCKOCTEH;
TE€O-peMa O NMPSIMOM NEPECEYEHHUSI ABYX
IIJIOCKOCTEN MEPIEHAUKYIISIPHBIX
TPEThEH IIIIOCKOCTH.

[IpsstMOyTrONBHBIN MapaIeICIUIe;
KyO; U3MepeHusi, CBONCTBA
IIPSIMOYTOJIBHOT'O TIapaJuIeseuIea.
Teopema 0 quaroHanu
IIPSIMOYTOJIBHOIO TIapajulesenunea u
cneacTBue U3 He€. CTepeoMeTpuIecKue
Y [IPUKJIAJHBIC 3a7a4H, CBSA3aHHbBIE CO
B3aUMHBIM PACIIOJI0KEHUEM MPSAMBIX U
m1ockoctu. [loBropenue:
CKPEILUBAIOIIHUECS NIPSIMBIE,
[apaJUIeJIbHbIE IUIOCKOCTA B
CTaHJAPTHBIX MHOTOrpaHHuKax. [lapa
NapaJyIeabHbIX IIJIOCKOCTEN Ha
CKPELIMUBAIOIIUXCS MPAMBIX,
paccTosiHUE MEXIY
CKPEIIMBAOIIUMUCA IPSIMBIMU B

dopmMyIupoBaTh OMPEACICHIUE B3aUMHO

MEPIEHIUKYJISIPHBIX MJIOCKOCTEH.
Jloka3piBaTh TEOpPEMY O TIPU3HAKE
MEPIEHIUKYIISIPHOCTU JIBYX
MJIOCKOCTEH.

DopmMynUpoOBaTh CIEACTBUE

(13 mpu3HaKa) 0 MePIEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpasl NEPIEHINKYIIPHA
IIPSIMOM, TI0 KOTOPOM NIEPECEKAIOTCS
JIBE TIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
JloKa3bIBaTh YTBEPIKIAEHHUS O €r0
CBOMCTBAX; TEOPEMY U CIECACTBUE U3
He€ 0 JUAaroHaJIAX MPSMOYIOJIBHOIO
napasulelIeMIeaa.

Pemrats crepeoMeTpudecKkue 3aaaum,
CBS3aHHBIE C IIEPIICHIUKYJISIPHOCTD
IIPSAMBIX U IUNIOCKOCTEH, UCIIOJIB3Ys
IUTAaHUMETpHUUYecKUe (HaKThl 1 METO/BI.
IIpoBOAUTE JTIOTMYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIC PACCYXKICHUSA IIPU
pELICHUU TCOMETPUUECKUX 3aaY,
CBSI3aHHBIX C NEPIEHAUKYIAPHOCTBIO
IIJIOCKOCTEMN.
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IPOCTBIX cuTyauusax. Omyckanue
NEPIEHANKYJIAPOB,

AHaJ'II/I3I/IpOBaTB U MOJCIINPOBATH
Ha A3BIKC TI'COMCTPHU PCAJIBbHLBIC
CuTyaluu, CBA3aHHBIC
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BBIYMCIICHUE PACCTOSIHUNA OT
TOYKHU 10 TOYKH; IPSMOH;
IUIOCKOCTH. Brruncienue
PaCCTOSTHUN MEXIY
CKPEIIMBAIOLIIUMUCS TIPSIMBIMU C
MOMOIUIBIO MEPIICHAUKYIISIPHOMN
MIJIOCKOCTH.

TpéxrpanHblil yroj, HEPABEHCTBA
JUIsl TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa, Teopemsl
KOCUHYCOB U CUHYCOB

IU1S1 TPEXTPAHHOTO yIJIa. DJIEMEHTHI
chepuvecKoil reOMEeTpHH

I'COAC3NIYCCKHUC JIMHUHN Ha 3emie

C NMEPIEHAUKYIISIPHOCTHIO IPSIMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,
B TOM YMCJIE€ U C HCMOJb30BAHUEM
amnmnapara ajareophbl.

Pemiats npukiagHbeie 3aa4u,

CBsA3aHHBIC C HaAXOXIACHHUCM
reOMCTPHUUCCKHUX BCIIMUYNH
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MHororpanHuku

12

CucreMaTu3aiys 3HaHUH.
MHOrorpaHHUK U €ro 3JE€MEHTHI.
[upamupa. Buasl nupamu.
[IpaBunbHas nupamuga. IIpusma.
[Ipsamas 1 HaKJIOHHAS PU3MBI.
[IpaBunbHas npusma. IIpsamon
napasieyaenunes], IpsMOyroJbHbIN
napajuiesienurne, Kyo.

Brinykieie MHOrorpanHuku. Teopema
Ditnepa. [IpaBuibHBIE U
II0JIYIIPAaBUJIBHBIE MHOTOI'PAHHUKH

Pabotath ¢ yueOHMKOM: 3a71aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUYaHus,
KOMMEHTapHH.

AHaTU3UPOBATH PEIICHHE 3a1a4H.
PrcoBaTh BBITYKIbIC MHOTOTPAaHHUKH C
3aJIaHHBIMU CBOMCTBaMU,;
BOCCTaHaBJIMBATh OOITUH BU/T
BBINTYKJIOT'O MHOTOTIPaHHHUKA I10 JIBYM
€ro MPOCKITUSIM.

Jloka3pIBaTh CBOMCTBA BHIMTYKJIOTO
MHOTOTPaHHHKA.

PucoBath BBITTyKJIbIE MHOTOTPAHHHUKH

C Pa3HOU 3MJIEPOBOMN XapaAKTEPUCTUKOM ;
MCCIIEI0BATh BO3MOKHOCTHU MOJIYYEHUS

pe3yJbTaTa npu BapbUPOBAHUU
JaHHBIX. Jloka3bIBaTh CBOMCTBa
MPABUIIbHBIX MHOTOTPaHHHUKOB.

[InaHupOBaTH MOCTPOCHKE MPABUIIBHBIX
MHOTOTPAaHHUKOB Ha IOBEPXHOCTAX
JPYTUX MPABWIBHBIX MHOTOTPAHHUKOB
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BekTops! B mpocTpaHCcTBe

12

[lTonsTue BEKTOpa HA TIIIOCKOCTA U

B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTbh BEKTOPOB, ITPABUIIO
MApALIENIENNIIEIA, YMHOKEHUE
BEKTOPA HA YMUCJIO, PA3JI0KEHHUE
BEKTOpa MO 0a3ucy TpEX BEKTOPOB, HE
JIC)KAIIUX B OJTHOM IIIOCKOCTH.
CxansgpHoe Tpou3BeJCHUE,
BBIUKCJIEHUE yIJIa MEXKIY BEKTOPAaMHU B
MIPOCTPAHCTRBE.

[Ipocrenimme 3a1a4u ¢ BEKTOpaMHU

AKTyau3upoBaTh (PakThl U METOJIbI
TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTUU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
IUNIOCKOCTH W B  IPOCTPAHCTBE;
KOMIUTIaHApPHbIE BEKTOPHI. [I[puBOIUTH
npuMepbl  (QU3UYECKUX BEKTOPHBIX
BEJIIUYHH.

OcBauBaTh MpaBujia BBINOJHEHUS
JICMCTBUHU CIOKEHHUS U BBIUUTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOpA
Ha 4uCJo.

Jloka3pIiBaTh MPU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOpPEMY O PA3I0KECHUU
J1000r0 BEKTOpa MO TPEM JaHHBIM
HEKOMIUIAHAPHBIM BEKTOpPaM
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[loBTOpenue, o0o0IIEHNE W
cucTeMaTHu3alusd 3HaHUH

O6o0u1aroiee NOBTOPEHUE TOHITUI
U METOJI0B Kypca reomerpun 10
KJIacca, CUCTeMAaTH3allis 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U € pPoJib B Pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHH

PemaTte cTrepeoMeTpruyecKkue 3a1aun
Ha J10Ka3aTeJIbCTBO MaTEeMaTUYECKUX
OTHOILICHUM, HaX0KJICHHE
rE€OMETPUYCCKUX BETMYMH (IJTHH,
yIJI0B, IUIOMIaAeH, 00BEMOB).
Hcnonb30BaTh Npu pelieHun
CTEPEOMETPUUECKUX 3a]1a4
TJIaHUMETpUUYeCKue (HaKThl U1 METOJIBI.
[TpoBOUTH JIOTUUECKU KOPPEKTHBIC
JIOKAa3aTeJbHBIE PACCYXKICHUS TIPU
PELICHUU CTEPEOMETPUYECKUX U
MJIAHUMETPUUYECKUX 3a]1a4.
CpaBHUBATh U aHAJU3UPOBATH
pealIbHbIE CUTYallMU U BBISBIATH
BO3MOXHOCTbh €€ MOJICJIUPOBAHUS Ha
S3bIKE TCOMETPUH.

MoenupoBaTh peAIbHYIO CUTYaIIHIO
Ha SI3bIKE TEOMETPUHU U UCCIIEI0BATh
MOCTPOCHHBIE MOJICJIH, B TOM YHCIIE U C
HCII0JIb30BAHUEM arrapara ajireOpsl.
Hcnonb30BaTh KOMIOBIOTEPHBIE
MpOrpaMMBbl IPU PENICHUH 3a]1a4.
[Tomyyath npeacTaBiICHUE O TEOMETPUU
KakK O Pa3BHUBAIONIEHCS HAyKe,
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UCCIENYIONIEN OKPYKAIOIIUI MUD,
CBSI3aHHOM C peaJbHbBIMU 00bEKTAMH,
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IIOMOTAOIIEH PELINUTh pealbHbIe
JKA3HEHHBIE CUTYaAlLlUU O POJIU
CTEpEOMETPUH B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATh U AHAIU3UPOBATH
YTBEPKJICHUS C LEIBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMN.

HCCJ’IC}IOB&TB IMOCTPOCHHBIC MO CIIN.

Hcnonb3oBaTh U(pOBBIE pecypChl

OBIIEE  KOJMYECTBO 102
YACOB IIO ITPOI'PAMME
11 KJIACC
HasBanue pasaena KonnyectBo OCHOBHBIC BUJIBI ICATCILHOCTH
OcHOBHOE coJiepxKaHue
(TembI) Kypca 4acoB yUaIuXCs
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AHanuTrnuyeckas reoMeTpus

15

[ToBTOpEHME: KOOPAMHATHI BEKTOPA
Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJIAPHOE MPOU3BEICHUE BEKTOPOB,
BBIYMCIICHUE YIJIa MEXKY BEKTOPaMU
B IIPOCTPAHCTBE. Y paBHEHUE MPSIMOH,
MPOXOISIIIEN Yepe3 ABE TOUKH.
YpaBHEHHE NITIOCKOCTH, HOPMAJIb,
ypaBHEHHUE MIOCKOCTU B OTPE3KaX.
BekropHoe npousBeneHue. JInHenHbie
HEPABEHCTBA, JINHEUHOE
MIPOrpaMMHUPOBAHHUE.

AHaJIMTUYECKHE METOABI pacuéTa
yriia MeXAy MPSIMbIMU U
IJIOCKOCTSIMA B MHOTOTPAHHUKAX.
dopMyJia paCCTOSHUS OT TOYKH JI0
IUIOCKOCTH B KOOPAWHATAX.
Haxoxnenne pacCTossHUM OT TOYKHA 10

IUIOCKOCTHU B KyOe U MpaBUIILHOM
ApaMuIe

AKTyau3upoBaTh PakThl U METOJIbI
MJIAHUMETPHUH, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

CBOAUTH IEUCTBUS C BEKTOPAMU K
AHAJIOTMYHBIM JICUCTBUSIM C UX
KOOpJMHATaMHU.

Bcnomuuts onpenenenne
CKJISIPHOTO YMHO>XEHUSI U €r0
cBOMCTBa. BRIYMCIATH C MOMOIIBIO
CKISIPHOTO YMHOKEHUS IJIMHBI
BEKTOPOB, YIJIbI MEXAY HUMH,
yCTaHaBJIMBAaTh NEPIEHIUKYIIPHOCTh
BEKTOPOB. BBIBOJIUTE ypaBHEHNE
MJIOCKOCTH ¥ (DOPMYITY PACCTOSHHS
OT TOYKH O IJIOCKOCTH.

Pemate 3amaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIN
MeToAbl. [[pOBOAUTH JTOTHYECKHU
KOPPEKTHBIE JI0KA3aTEIIbHBIC
pacCyXKIeHHUSI MPU PEIICHUH
reOMETPUUYECKHX 33/1a4 Ha
MIPUMEHECHUE
BEKTOPHOKOOPIMHATHOTO METO/IA.
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AHanmu3upoBaTh M MOJIEIUPOBATH
Ha S3bIKE TECOMETPUHU peajbHbIe
CUTyalluH, CBSI3aHHbIE BEKTOpPaMU U
KOOpJAHHATaMHU.

HccnenoBatb MOCTPOEHHBIE MOJIEINH,
B TOM YHUCJE U C HCIOJIb30BAHHEM
amnmnapara ajareophbl.

Hcrnons30BaTh KOMIIBIOTEPHBIC
MPOTPaMMBL.

3HAKOMHUTHLCS C HCTOpHeﬁ pPa3BUTHUA
MaTEMaTUuKHu
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[ToBTOpEHuUe, 06001IeHNE U
cucTeMaTHu3alus 3HaHu

15

CedeHnst MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAaHHUKH, METOL
CJIEA0B, CTAaHJAAPTHBIE IUNIOCKOCTH,
NepECEYEHNUs NPSIMBIX U IJIOCKOCTEH.
[TapannenbHble NPSAMBIE U TNIOCKOCTH:
napajuiesIbHbIE CEYEHHUs], pacu€T
OTHOLLIEHHM, YIJIbI MEXKIY
CKPEILIMBAOUIUMHUCS MPSIMBIMH.
[lepnieHauKyNSIpHBIE IPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE MAPBI
NEPIEHIUKYJISIPHBIX IIJIOCKOCTEN U
IPSIMBIX, CHMMETPHHU
MHOTOI'PaHHHUKOB, TEOpEMaA O TPEX
NEPIEHIUKYJISIpax, BBIYUCICHUS INH

Crtpouts ceueHus.

Pemiats crepeoMeTpuueckue 3aaauu
Ha JJOKa3aTeIbCTBO MAaTEMAaTHYECKUX
OTHOILICHUM, HaX0KJICHHE
reOMETPUYCCKUX BETMYMH (IJTHH,
yIJI0B, IUIONIaAeH, 00BEMOB).
Hcnons30BaTh NpU pEeIICHUN
CTEPEOMETPUUECKUX 3a/1a4
MJIaHUMETpUYecKue (HaKThl U
MeTobl. [IpoBOIUTH TOTHUYECKU
KOPPEKTHBIC JIOKa3aTeIbHbIC
paccy>XJIeHHUsl TIPU PEIICHUU
CTEPEOMETPUUECKHUX 3a]1a4.

CpaBHUMBATh U AHAIU3UPOBATH

B MHOT'OTPAHHUKAX.
[ToBTOpEHME: MIIOMIAaN
MHOTOYTOJIbHUKOB, ()OPMYJIbI

JUTSL TUTOTIIA/IeH, COOOpakKeHUs
no1oowus.

[Inomaan ceyeHnii MHOTOrPaHHHUKOB!
IJIOIAIA TIOBEPXHOCTEMN, pa3pe3aHus
HA 9aCTH, COOOpakeHUs TT0100MS

pEaJIbHBIE CUTYaALlMU U BBISBIATH
BO3MOYKHOCTh €€ MOJACIMPOBAHNS Ha
A3BIKE T€OMETPHUU.

MopaenupoBarh peaJbHYI0 CUTYaILUIO
Ha SI3bIKE TEOMETPHUH U UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIH, B TOM YHCIIE U
C CTIOJIb30BAHMEM armmapara aareOps.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MPOTPaMMBI [PU PELICHUN 3a]a4
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O0bEM MHOTOrpaHHUKA

17

O061éM Tena. O0BEM
IPSIMOYTOJILHOTO TTapalJIeIICTTHIIC/IA.
3agaun 00 yIBOCHHUH Ky0a, O

KBaJpaType Ky0a; 0 TPUCEKIINH yTJa.

CrepeoMeTpHUUECKHEC 3a1a4H,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO TTapalJIeIICITUIIC/IA.
[TpuknagHbie 3212491, CBSI3aHHBIC C
BBIYMCIIEHHEM 00BEMA
IPSIMOYTOJILHOTO TTapalJIeIICITUIIC/IA.
OO0BEM MPSAMOM MPU3MBI.
CrepeoMeTpruuecKue 3a/1a4y,
CBSI3aHHBIE C BBIUYHMCIECHUEM 00BEMOB
npsamon npusmel. [Ipukinagaeie
3a7a4M, CBS3aHHBIE C 00BEMOM
MPAMOM MPU3MBI.

CB00OIHO OonEepUpPOBaTh NOHIATHSIMMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuleJenumnesa.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB,

Jloka3biBaTh TeopeMy 00 00béMe
IPsIMOYTOJILHOTO MapasuielienuIena,
CJIEJICTBUSA U3 HEE.

Pa3pe3aTh MHOTOIrpaHHUKY,
nepeKsaablBaTh YacTH.

Pemate cTepeoMerpudeckue 3a1adu,
CBSI3aHHBIE C BBIUUCIIEHHEM OO0BEMaA
IPSIMOYTOJIBHOTO Napajuleenunesaa,
IIPU3MBI.

CpaBHUBATh U AHAIU3UPOBATH
YTBEPKJICHUS C LEIBIO BBISBICHUS
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Boruncienne o0bEMOB Tel C
IIOMOILBIO OIPENETEHHOTO
uHTerpana. O0bEM HaKIOHHON
pu3Mbl, upamMuasl. Popmyia
00BbEMa MUpaMu/IBbL.
OTtHo1eHne 00bEMOB
nUpaMuj; ¢ OOIIUM YTJIOM.
Crepeomerpuueckue 3a7a4H,
CBsI3aHHBIC C 00bEMaMU HaKJIOHHOU
MPU3MBI, TUPAMHU/IBI.

[IpuknanHsie 3a7a4u IO TEME
«OO0BEMBI TEJI», CBSI3aHHBIE ¢ 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 06bEMOB. Brruncienue
pacCTOSIHUS A0 IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHH.
AHaTU3UpOBaATh U MOJICIIMPOBATh HA
SI3BIKE TEOMETPHUH PeabHbIC
CUTYAIINH, CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJILHOTO Mapauieenunea,
MPU3MBI, TTUPAMHU/IBI.

HccnenoBath MOCTPOSHHBIC MOJICITH,
B TOM YHCJIC U C HCIIOJIb30BaHUEM
anmapara anreOphi.

BbIBOANTH OCHOBHYIO HHTETPAILHYIO
dbopmyIy ISl BEIYUCICHUS 00BEMOB
Te.

Jloka3eiBaTh TEOpEMy 00 00BEME
HAKJIOHHOW MPU3MBI HA TIPUMEPE
TPEYroJbHON MPU3MBI U JIJISt
MIPOU3BOJIHOW NTPU3MBI. J[OKa3bIBaTh
TeopeMy: 00 00bEME TUPAMHUIBI,
bopMyIHpOBAThH CIACACTBUS U3 HEE:
00bEM yCEUEHHOU IMTUPAMHU/IBI.
BeiBoauTs hopMyIty 1Sl BEIYUCTICHUS
00bEMOB YCEUEHHOMN TTHPAMUIBI

82



denepanbhas paboyas nporpamma | Maremaruka. 10—-11 knaccsl (yriryOi€HHBIA YPOBEHB)

Tema BpaleHus

24

[Hunuaapryeckas IOBEpXHOCTH,
o0Opazyronue MUINHIPUIECKON
TTOBEPXHOCTH.

CB0OOHO ONIEPUPOBATH MOHSATUIMU:
TAHpUYECKas MOBEPXHOCTH,
uunHap. M3ydars ciocoOs
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HMumunap. Ilpsamonn  xpyrosou
nuuHAp. [Inomans noBepxHOCTH
HUJIUHIpA.

Konnueckas moBepXHOCTS,
o0Opazyrolue KOHMIEeCKOH
noBepxHocTH. Konyc. CeueHne KkoHyca
IUIOCKOCTBIO, MapajuienbHON
IJIOCKOCTH OCHOBAHMUS. Y CEYEHHBIN
KoHyc. M3o0paxeHne KOHYyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanps 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3ajjaud Ha
JI0KA3aTeIbCTBO U BBIUUCIICHUE,
MOCTPOCHHEM CEUCHUI UIINHIPA,
KOHYca.

[TpuknagHbie 3a1a49u, CBI3aHHBIE C
IWTHHIPOM.

Cdepa u map.

[lepeceuenue ceprl u mapa c
m1ockocThio. Kacanue mapa u
chepsl I0CKOCTRIO0. By u
n3o00paxeHue mapa.

VYpasuenue chepsnl. [lnomans cheps u

e€ yacrtel.

MOJIyYEHUS WIMHAPUYECKON
MIOBEPXHOCTH, LIWIMHAPA.
N300paxkaTh UUIUHAP U €0 CeYEHUs
IUIOCKOCTBIO.

CB000IHO OnepUpPOBaATh NOHITUSIMHU:
KOHHYECKas IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath crnocoObl
MOJIyYEHUs] KOHUYECKOU MMOBEPXHOCTH,
KOHYyCa.

N300paxkaTh KOHYC U €r0 CEUCHHUSI
IUIOCKOCTBIO, MPOXOALIEH Yepes OCh,
Y IUIOCKOCTBIO, MIEPIEHIUKYIISIPHONH K
OCH.

BrIBOIUTH (hOPMYJIBI 171 BBIYUCIICHUS
OOKOBOM Y MOJTHON IMOBEPXHOCTEH TeI
BpamieHus. Pemars
CTEpPEOMETPUYECKHUE 3a/1aUH, CBI3aAHHbIC
C TEJIAaMHU BPAILICHUsI, HAXOXKJICHUEM
IJIOMA X OOKOBOM 1 MOJTHOM
MMOBEPXHOCTH, IIOCTPOCHUEM CEYEHUH.
Hcnonp30BaTh Npu peICHUHA 33124
IJIaHUMETpUYeCKue (DaKThl M METOJIBI.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBIICHUS
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CummeTpus cdepsl U 1mapa.

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
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CrepeoMeTprUuecKHe 3a/1aul Ha
JTI0OKa3aTeIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepol U mapom,
ITIOCTPOCHUEM UX CEUEHUM
MIJIOCKOCTBIO.

[Ipukiagueie 3axaum,
CBsI3aHHBIE €O c(epoii u
mapomM. [loBropenue:
OKPY)KHOCTh Ha TUIOCKOCTH,
BBIYHMCIICHUSI B OKPYXKHOCTH,
CTaHJapTHBIE MOI00MUS.

Pa3znuuHbie KOMOMHAILINH TE
BpaIleHUs U MHOTOTPaHHHUKOB.

3amgaun no Teme «Tena u MOBEPXHOCTH
BpaIeHUsI»

AHanmu3upoBaTh U MOACIUPOBATH

Ha S3bIKE T€OMETPUHU peabHbIE
CUTYalluH, CBSI3aHHbBIE C KOHYCOM

U AJTUHIPOM.

HccnenoBaTh MOCTPOCHHBIE MOJIEIH,

B TOM YHUCJI€ W C HMCIOJIb30BAHHEM
ammapara ajareopbl

AKTyanu3upoBaTh (PaKkThl U METO/IbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAIOTHH,

CB000IHO OTIepUpPOBATh OHIATHUSIMHU:
cdepa u map, HeHTp, paauyc, TUaMeTp
cdepsl U mapa.

HccnenoBath B3aMMHOE PaCIOJIOKEHHUE
chephl U TIOCKOCTH.

DopMyJIMPOBATH OIPEICICHUE
KacaTeIbHOM TUIOCKOCTH K cdepe.
Jloxa3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BeiBoauts hopMyIty TSl BEIYACTICHUS
Iomaau cepsl uepes paanyc chepsol.
Pemiats crepeoMeTprueckue 3aaauu,
CBsI3aHHBbIE CO c(hepoi U mapom,
HAXO0XJICHUEM IUIoMaau cepsl u e€
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qyacTel, MOCTPOEHUEM CeUeHUl cdepbl
U 11apa.
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AHanu3upoBaTh U MOJIEIUPOBATh

Ha SI3bIKE T€OMETPHUM peajbHbIC
CUTYallUH, CBSI3aHHBIE C IIaPOM U
cepoil.

Pemats npocTeie 3a7a4u, B KOTOPHIX
GburypupyroT KOMOMHALIUU Tell
BpAIICHHUs] 1 MHOTOTPAHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO cpepoit u Mapom,
IUTAaHUMETpUYECKHe PaKThl U METOJIBI.
Pemate cTepeomeTpruueckue 3agauy,
CBSI3aHHBIE C TEJIaMM BpaIlCHHUS,
IIOCTPOEHUEM CEUEHUH TeJl BpallleHus,
C KOMOMHAIUSIMU TeJl BpallleHUs 1
MHOTOTPAHHHUKOB.

[IpoBOANUTH JOTMYECKH KOPPEKTHBIE
JIOKA3aTeJIbHbIE PAacCyXICHHUS  INpHU
pELIEHNH TIeOMETPUYECKHX  3ajad,
CBSI3aHHBIX C INEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJAEIUPOBATH HA
A3BIKE TEOMETPUH pEajIbHbIE
CUTYallUH, CBSI3aHHBIE C
MHOTorpanHukamu. MccnenoBatb
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TIOCTPOCHHBIC MOJICIIH, B TOM YHUCIIC U
C MCTIOJIb30BaHKEM arnapara anreOpsl
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ITnomany MoBEpXHOCTH U
00BEMBI KPYTJIBIX Tl

O06Bém nununapa. Teopema 00
00BEME MPSAMOTO HUIUHAPA.

[Tnomanu 60KOBOM U MOTHOMN
TTOBEPXHOCTH IMJIMHJIPA.

Brrancnenre o0bEMOB TEIT ¢
TIOMOIITBIO OTPEICIIEHHOTO

unTerpaia. O0bEM KoHyca.

[Imomagu OOKOBOM M ITOJTHOM
MIOBEPXHOCTH KOHYCA.
CrepeoMeTpHUUECKHEC 3aa4H,
CBSI3aHHBIC C BBIUHUCIICHHEM

00BEMOB ITMITMH/PA, KOHYCA.
[IpukianHple  3amaud 1O TeMe
«OO0BEMBI M TUIOMIANA TTOBEPXHOCTEH
ten. O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 o0wéMe mrapa. Ilmomans
cdepsi.

CrepeoMeTpruUuecKUe 3a/1a4uH,
CBSI3aHHBIC C BBIUHUCIICHHEM 00BEMOB
mapa, ImapoBOro CETMEHTa, IIapOBOTO
CeKTopa.

[IpuknagHele 3a0a4U 110 TEME

«O0BEMBI TET», CBI3aHHBIE C
00BbEMOM IIapa U MIOHIAJBI0 CPEPHI.

CB00OIHO OonepUpPOBATh NOHATUIMMU:
00BEM Tena, MIIOIIA/lb TOBEPXHOCTH.
®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB,

Jloka3bIBaTh TE€OpEMBI: 00 00BEME
HWIMHIpa; 00 00bEMe KOHYyca.
BoeiBoauTh OpMyIIbI SISl BEIUMCICHUS
00BEMa yCeu€HHOTO KOHYca.
HccnenoBath MOCTPOEHHBIE MOJIENH,

B TOM YHCJI€ U C HCIOJb30BAHUEM
anmapara anreOpsl.

3HaTh BO3MOKHOCTH pEIICHMs 3a1a4 Ha
NOCTPOEHUE IIUPKYJIEM U JTUHEUKOH, O
KJIACCUYECKUX HEepa3pelInMbIX 3a/1a4ax.
CB0OOHO ONEPUPOBATH MOHITUSIMH:
IapOBOM CETMEHT, IIapOBOM CJIOH,
IIAPOBOI CEKTOP, OCHOBAaHUE U BHICOTA
CErMEHTa, OCHOBAHHUE U BBICOTA
IIApPOBOTO CJIOA.

BeiBouTh (hOpMyIIBI 17151 HAXOXKICHHUS
00BEMOB IIAPOBOT0 CEIrMEHTA,
IIApPOBOT0 CEKTOPA, TUIOIIAIU CHEpHI.
Jloka3bIBaTh TeopeMy 00 00bEMe mrapa.

Pemrates cTrepeoMeTprudecKkue 3aaaud,
CBsSI3aHHBIE C 00BEMOM II1apa, IIapoOBOTO
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CoOTHOIICHUST MEKY TUIOIIAIIMU
MOBEPXHOCTEN U 00bEMaMHU MOJOOHBIX
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Tel.
[lonoGHbIE TE€Na B IPOCTPAHCTBE.
N3menenune o0bEMa pu nogo0uH.
CrepeoMeTpUyueCcKHEe 3a/1a4H,
CBSI3aHHbBIE C BHIYUCIICHHEM 00bEMOB
TN U IJI0IaJIel MOBEPXHOCTEMN

CETMCHTA, I1apOBOTO CEKTOpA,
IJIOLIAABIO C(EpHI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKJICHUS C IIEIIBIO BHISBICHHUS
JIOTUYCCKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHH.
AHaIU3UpOBATh U MOJICIUPOBATh HA
SI3BIKE TEOMETPHUH PeabHbIC
CUTYAIIlH, CBSI3aHHBIC C 00BEMOM
nrapa, mapoBOro CErMeHTa,
[IAPOBOT'0 CErMEHTA, MIOMIAAbI0
cepbl. CBOOOIHO OTIEpUPOBATH
MOHSITHEM: TIOJIOOHBIE TeNa B
npocTpaHCcTBE. BhHucsaTe 00bEMBI
TEJ ¢ HOMOILBIO ONPEACIEHHOTO
WHTErpana.

Pemats cTepeoMeTpudeckue 3a1auy,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXKTY
TUTOMIAASIMU TTIOBEPXHOCTEH U
00BEMaMu MOAOOHBIX TE.
[TpoBOIUTE TOTUYECKN KOPPEKTHBIC
JIOKA3aTeNbHbIC PACCY)KICHUS TIPU
pEIICHIH TeOMETPHUSCKIX 3a]1a4,
CBSI3aHHBIX C BBIYUCICHUEM 00HEMOB
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TEJI C TIOMOILBIO ONIPEAEIEHHOTO
MHTETPaJIa, HAXOXKICHUEM
COOTHOIIIEHUS MEXY TLIOIAIIMHU
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MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX
Tell.

AHaJ'II/ISI/IpOBaTB U MOACINPOBATL Ha
SA3BIKC TCOMCTPUHU PCAJIBHBIC
CUuTyalluu, CBA3aHHBIC C 00BEMaMH U
MOBCPXHOCTAMU TCII,

Ha A0Ka3aTCJIbCTBO U HA HAXOXIACHUC
reOMCTPHUUCCKHUX BCIIMYNH
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JIBrKkeHUs

JIBM>KEHUs IPOCTPAHCTBA.
Otobpaxkenus. JIBuxeHUs U
paBeHCcTBO ¢uryp. Ob1re cBoiicTBa
JNBU>KCHUU. BUABI IBIOKEHUMN
napajieabHbId MEPEHOC, LIEHTPAIbHAS
CUMMETpPHUSI, 3€pKajbHasi CAHMMETPUS,
MIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nomodus. [Ipsmast u

chepa Diinepa.
['eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKEHUS

[IprmeHsATH TpaBUiIa BBITIOJIHEHUS
JICMCTBUU CIIOKCHUS U BBIUMTAHUSI
BEKTOPOB, YMHOKEHHS BEKTOpa Ha
YUCJIO NIPU PELICHUH 3a/1a4.
Haxonute koopArHATBI BEKTOPa B
JTAHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPAUHATAM.

BcrioMHUTB onpesieNieHre CKaIsipHOTro
YMHOKEHUS U €r0 CBOMCTBA.
BBIUKCIATH C TOMONIBIO CKAISIPHOTO
YMHOKEHUS JUIMHBI BEKTOPOB, YTJIbI
MEXKJ1y HUMU, YCTaHABIIUBATh
IIEPIICHAUKYJIIIPHOCTb BEKTOPOB.
AHanu3upoBaTh U MOJIEIMPOBATh HA
A3bIKE TEOMETPUHU PEAIbHBIE
CUTYyalllH, CBSI3aHHBIE C
(bu3HMYEeCKUMU BEKTOPHBIMU
BEJIMYMHAMM.
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Hcnonbs30BaTh MpU pPEIICHUH 3a/1ad,
CBSI3aHHBIX C BEKTOpaMH B
MIPOCTPAHCTBE, MIJIAHUMETPUUECKUE
(baKThl U METOIBI.

CB0OOSHO OMEpUpPOBATH MOHITUSIMH:
0TOOpa’keHre MPOCTPAHCTBA Ha ceos,
JIBIDKEHHE TTPOCTPAHCTRBA,;
[IEHTpajbHas, OCeBas U 3epKajbHas
CUMMETPUH, TMapaJIIeIbHBIN IEPEHOC;
pPaBEHCTBO U Moj100ue Quryp.
Jloka3bIBaTh YTBEPKICHUS O TOM, YTO
[EHTpaJIbHAsl, OCeBas U 3epKaibHas
CUMMETPHH, MapalieNbHbII NepeHoc
SBIIAIOTCS IBMOKCHUSIMU. BBIIOTHATD
npeoOpa3oBaHus MOI00HS.
OnepupoBaTh MOHATHSAMH: TpsMas |
cdepa Diinepa.

Pemrate reomerpuyeckue 3a1aun ¢
WCIIOJIb30BAaHUEM JBUKECHUM.
Hcnonp30BaTh Npy pelieHun

3a/1a4 ABMOKCHHS TIPOCTPAHCTBA U

VX CBOMCTBA
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[ToBTOpEHuUe, 06001IeHNE U
cucTeMaTHu3alus 3HaHu

17

O6o0maroiiee NOBTOPEHUE NOHITHH U

MeTOJ0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMaTU3aLIHS

Pemarts crepeoMeTpuueckue 3amaduu
Ha J0Ka3aTeJILCTBO MaTeMaTUYECCKUX
OTHOILICHUM, HaX0KJICHHE
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3HAHUM.

Hctopus pa3BuTHs CTEpEOMETPUM Kak
HayKH U €€ pojib B pa3BUTUH
COBPEMEHHBIX UHXECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

TeOMETPUUCCKUX BEIHYUH (IJIUH,
yIJIOB, IUIOMIaAeH, 00BEMOB).
Hcnonb30BaTh NpU peLIEHUN
CTepEOMETPUUCCKHX 3aj1a4
IUTaHUMEeTpHUYecKre (HakThl U
METO/IBI.

[TpoBOAUTE TOTHUYECKH

KOPPEKTHBIC JOKa3aTeIIbHbIC
paccyXIeHusl TpU PEIIeHUH
CTEpEOMETPUYCCKHUX |
IUTAHUMETPUYECKHUX 3a/1ay.
CpaBHUBATh U aHATU3UPOBATH
peayibHbIe CUTYAIIMH U BBISABIISATD
BO3MOKHOCTh €€ MOJICIIUPOBAHUS

Ha SI3bIKE T€OMETPHH.
MonenupoBath peaqbHYIO CUTYaIIUIO
Ha SI3bIKE TEOMETPHUH U HCCIEA0BAThH
IOCTPOEHHBIE MOJIENIH, B TOM YHCIIE
U C WHCIOJIb30BAaHHWEM ammapara
anreopsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI [PH PELICHUH 3a/a4.
[Tony4daTe npencTaBiIeHUE O TEOMETPUH
KakK O Pa3BHUBAIOIIEHCS HAyKe,
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VCCIIENYIOLIEH OKPYKAIOIIUN MUD,
CBSI3aHHOM C peaJIbHbIMU 00BEKTaAMH,
IIOMOTAOLIEH PELINUTh peabHbIe
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KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPUM B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBLIEE  KOJIMYECTBO 102
YACOB TIO [IPOTPAMME
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OEAEPAJIBHAA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIIMCKA

VY4eOubiii kKypc «BeposiTHOCTh M cTaTUCTHUKa» YriayOJNEHHOTO YpPOBHS SIBISETCA
MPOJIOJKEHUEM U PA3BUTHEM OJHOMMEHHOTO y4eOHOT0 Kypca yriy0iaEHHOro ypoBHs Ha
YPOBHE CpEIHEro oOmero oOpa3oBaHus. YUeOHBIM Kypc TMpeaHasHadeH s
dbopmupoBaHus y 00y4arOIIUXCSl CTATUCTUYECKOMN KYJIBTYPhI M IOHUMaHUS POJIK TEOPUHU
BEPOSTHOCTEN KaK MAaTEeMaTHYECKOT0 MHCTPYMEHTA JIJIsl U3YyUCHHUsI CITydalHbIX COOBITHH,
BEJIMYMH U 1mpoueccoB. [Ipm wu3ydeHMM Kypca 00OramaroTcsi MpeiIcTaBICHUs
oOy4Jaromuxcs 0 METO/1aX MCClIeJOBaHU U3MEHUYUBOIO MUPA, PA3BUBAETCS MOHUMAHHE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTUYECKHUX METOJOB IMO3HAHUA KaK HEOThEMJIEMOM
YacCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Copeprkanue yueOHOTO Kypca HaIllpaBjieHO Ha 3aKperieHHe 3HAHWM, MOJTyYeHHBIX
Opy HM3yYEHWU Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pPa3BUTHUE
NPEJCTABICHUN O CIyYallHbIX BEJIIMYMHAX U B3aMMOCBA3AX MEXAY HUMHM Ha Ba)KHBIX
IpUMepax, CHKEThl KOTOPBIX MOYEPIHYTHI M3 OKpy’Karoliero mupa. B pesynerare y
oOy4aromuxcs A0HKHO CPOPMUPOBATHCS MPEJCTaBICHUE O HanboJiee ynoTpeOUTeIbHBIX
M Oo0mMX  MaTeMaTH4YeCKUX  MOJENAX,  HCIONb3YEeMBIX /I OMHCAHUS
AHTPOMOMETPUUYECKHUX U IEMOTpaPUUECKUX BEJIMUUH, MOTPEIIHOCTEN B pa3IMuHbIE poja
U3MEpPEHUsX, JUINTETbHOCTH O€30TKa3HOW paboThl TEXHMYECKHX  YCTPOMUCTB,
XapaKTePUCTUK MACCOBBIX SIBJICHHM M MIPOIIECCOB B 0OIIECTBE. YUEOHBIN KypC SIBISIETCS
0a30il i1 OCBOCHMSI BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJIUMBIX
CIEUHUAIUCTAM HE TOJBKO HMH)KEHEPHBIX CIEHHAIBHOCTEH, HO TaKXe COLMAIbHBIX U
NICUXOJIOTUYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKHM B 3HAYUTEIHHOU
Mepe HCTOJIB3YIOT anmnapar aHaiau3a OoJblIuX JaHHBIX. [leHTpaibHyr0 9acTh yueOHOTO
Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJIBIIHUX 4YHcell — (PyHIaMEHTAIBHOTO 3aKOHA
MPUPOBI, UMEIOIIET0 MAaTEMAaTHIECKY IO (hOpMaTU3AIIHIO.

B cooTBercTBHM ¢ YyKa3aHHBIMH [ENsAMH B CTPYKType ydeOHOTrO Kypca
«BepoATHOCT, W CTaTHCTHKa» Ha YrayOJEHHOM YpPOBHE BBIIECNEHBI OCHOBHBIC
conmepkarenbHpie JUHUU: «CrydaifHple COOBITHS W BeposiTHOCTH» W «CiyuyaiiHbIe
BEITMYMHBI U 3aKOH OOJIBIIINX YHCEI».

[ToMruMO OCHOBHBIX JTUHUHN B y4€OHBIN KypC BKIIOYEHBI JIEMEHTHI Teopun rpadon
U TEOPUH MHOKECTB, HEOOXOAMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOEHUSI MaTepurala JaHHOTO
y4eOHOIr0 Kypca U CMEXKHBIX MAaTEMAaTHUYECKUX YUEOHBIX KypPCOB.

Conepxxanue nuHuu «CiyyallHble COOBITHS U BEPOSITHOCTHY CIIY>KUT OCHOBOW JIJIst
(dbopMupoBaHus MPEACTABICHUI O pacnpeeiieHU BEPOSITHOCTEH MEXKIY 3HAYCHUSIMU
CIIyYallHbIX BEJIWYMH. BaXHyr0 4YacTb B 3TOM COAEPKATEIbHOW JIMHUM 3aHUMAET
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M3Y4YCHUE TEOMETPHYECKOTO W OMHOMHMAIBHOTO DPACTIPEICICHUN W 3HAKOMCTBO C HX
HETMPEPHIBHBIMU aHAJIOTaMH — MOKa3aTeIbHBIM M HOPMAJIBHBIM PacIpeIeICHUSIMH.

Tembl, cBSI3aHHBIE C  HEMPEPBHIBHBIMA  CIydYalHBIMH  BEIWYMHAMHU U
pacnpeneneHUsIMHA, aKIEHTUPYIOT BHUMaHUE OOYJalomUXCs Ha OMMCAHUN U U3YYCHUH
CIIyYailHBIX SIBJICHHH C TIOMOIIBIO HENPEPBIBHBIX (GyHKIHNA. OCHOBHOC BHHMAaHHE
yIIETSAETCS MTOKa3aTeIIbHOMY M HOPMaJIbHOMY PaclpeIeICHUSM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIBHOE H3YYCHHUE CBS3U MEXKIY
CIIy4allHBIMH BCJIMYMHAMU W ONHCAHUE 3TOW CBS3U C TOMOIIBI0 Kod(hdummeHTa
KOPPEJISAIUU U €T0 BEIOOPOYHOTO aHAJIOTa. DTH JIEMEHTHI COACPIKAHUS PAa3BUBAIOT TEMY
«/lnarpaMMbl paccerBaHUSA», H3yUYCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oopasoBaHus,
¥ BO MHOT'OM OITMPAIOTCS Ha CBEJICHUS M3 KYpCOB ajireOpsl U TEOMETPHH.

Emé omuH smeMeHT cojaepikaHus, KOTOPBIA MpejiaraeTcs Ha O3HAKOMHUTEIBHOM
YpOBHE — IOCJICIOBATEILHOCTh CIIyYalHBIX HE3aBUCHUMBIX COOBITHM, HACTYIMAMOIIUX B
enuHUIy BpeMeHU. O3HaKOMJICHHE C pacIpeCICHUEM BEpOSTHOCTEH KOJIMYECTBA TAKUX
COOBITHII HOCHUT pPa3BHUBAIONIUN XapakTep W SBISICTCS aKTYalbHBIM IS OYIyIIUX
aOWTYpPUCHTOB, TMOCTYNAONIUX HAa Y4YCOHBIC CICIHUAIBLHOCTH, CBSI3aHHBIC c
OOIIECTBEHHBIMU HayKaMH, TICUXOJIOTHEH U YIIPABIICHUEM.

Ha wm3ydenue ydyeOHOro Kypca «BeposATHOCTH M CTATHCTHKa» Ha YIUIYOJICHHOM
ypoBHe oTBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneio), B 11 kinacce — 34
yaca (1 gac B HeaeI0).

COJAEP)KAHME OBYYEHMUS 10 KJIACC

I'pad, cBsa3ubiii rpad, mytu B rpade: mukiabl u 1end. CremneHb (BaJeHTHOCTB)
BepiuHbl. ['padpl Ha mIockocTu. [lepeBbs.

Cryvaiinple SKCIepUMEHThI (OMBITBI) W CIy4alHbIe COOBITHSA. DJICMEHTapHBIC
coOpiTust  (Mcxo0apl). BeposTHOCTH clydaiiHOro CcOOBITHS. BIH30CTH 4YacTOTHI H
BEpOSITHOCTU COObITHI. CilydailHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omnepan Hajg COOBITHSAMU. TIEpeceueHHe, OOBEAMHEHHE, MPOTHUBOIOIOKHbBIE
coObITus. J{narpammel Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOSATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. JlepeBo ciay4yalHOro
skcniepuMmenTa. dopmyna nomHouW BeposTHOcTH. Popmyna baiteca. HeszaBucumelie
COOBITHS.

bunapHbIli ciay4aiiHBIH ombIT (WCHBITAaHWE), ycleX W Heymada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUW J0 MepBoro ycmexa. llepecTaHOBKU H
dakTopuan. Yucno coueranuii. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

Cepust He3aBUCHUMBIX HchbITaHui bepHymnu. ChnydailHblii BBIOOp W3 KOHEUHOM
COBOKYITHOCTH.
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Cnyuaitnas BenmnuuHa. Pacnipenenenue BeposTHOCTEN. J(marpaMma pacnpeneneHus.
Onepannu Hax ciiydallHbIMU BeIMYMHAMU. buHapHas ciydaiiHas BennuuHa. [Ipumepst
pacnpeneneHui, B TOM YHCIIe TEOMETPUUECKOEe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pacnpeeeHUE ABYX ClIy4yalHbIX BeIMUMH. He3aBUCHUMBbIE CllyyaliHbIE
BEJIMYUHBI.

MaremaTrueckoe OXHUIaHHE Ciiy4aiHoW BeawuuHbl (pacmpexnencuus). [Ipumeps
HNPUMEHEHHUSI MaTeMaTHYEeCKOro OXKuaaHus (CTpaxoBaHue, jJorepes). MareMatndeckoe
OXHJIaHWE OWHApPHOW CIy4ailHOM BeTWYMHBI. MaTeMaThuueckoe OXKUJAHUE CYMMBbI
CIIy4yalHBIX BETUYMH. MaTeMaTUueCKOe 0KUJaHNEe T€OMETPUIECKOT0 U OMHOMUAIBHOTO
pacnpeeseHUNn.

Jlicriepcust ¥ CTaHAAPTHOE OTKJIOHEHHWE CIAydalHOW BENMYMHBI (pacmpeaeiicHus).
HNucniepcuss  OuHaApHOM  CiydallHOM  BEeNMYMHBI. MaremMaTH4ecKoe  OXKHUJAHUE
MPOU3BEJCHUS U JUCIEPCHUSI CYMMbI HE3aBUCUMBIX CIy4alHbIX BeJuuuH. Jlucnepcus u
CTaHJapTHOE OTKJIIOHEHHE OMHOMHUAJIBHOTO pacrpeneieHus. Jucnepcus u cTaHaapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO PaCIpe/IeIICHUS.

HepaBenctBo UeOniméBa. Teopema UYeObiméBa. Teopema bepuymiu. 3akoH
OonpmnX ynces. BeibopouHblit MeTO A uccienoBanuii. BeiOopoyHble XapaKTepUCTUKH.
OneHnuBaHue BEPOATHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTedmmx
TUIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIPEICIICHUN.

HenpepsoiBHble  ciywyaiiHble  BenuuuHbl. [Ipumepsl. @DyHKIMSA  ILIOTHOCTH
BEpPOSITHOCTU pacrpeneneHus. PaBHOMepHOE pacnpelleIeHUe U €ro CBOMCTBA. 3a/1aud,
IPUBOASIINE K IOKA3aTEIbHOMY paclpeleNICHUI0. 3aauu, IPUBOIAIINE K HOPMAIBHOMY
pacnpeneneHuo. OyHKINSA MIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOTO PAaCIpeaeICHHUS,
(GYHKIUS TUIOTHOCTHA BEPOSATHOCTU HOPMAJIBHOTO pactpeaesnenus. OyHKIUS MI0THOCTH
Y CBOMCTBA HOPMAJIBLHOI'O PACIPENAECIICHHUS.

[TocnemoBaTeIbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3aauu, TPUBOIAIINE K
pacnpeaenenuro [lyaccona.

KoBapuanusa nByx ciy4aitHeix BenuduH. KoaddummeHT nuHelHONW KOppesiuy.
CoBMecTHbIE HAONIONCHUS JBYX BENUYHH. BBIOOPOUHBIN KOA(DOUIIMEHT KOPPENSIIHH.
Paznuune Mexnay JTMHEMHOW CBS3bIO M NMPUYMHHO-CIEACTBEHHOW CBSA3BIO. JIMHEWHas
perpeccusi, METOJI HAMMEHBIINX KBAPaTOB.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kjacca 00ydaronuiicss HAy9uTCs: CBOOOTHO OTIEPUPOBATH MOHATHSIMHU:
rpad, miockuii rpad, CBSI3HbIN rpad, NIyTh
B rpade, 1emnp, MUK, JEPEBO, CTEIEHb BEPUIUHBI, JEPEBO CIYyYalHOTO HKCIEPUMEHTA,;
CBOOOJIHO OICPHPOBAThH TMOHATHUSAMU. CIIYYalHBIH SKCIEPUMEHT (OIMBIT), CiydaitHOe
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COOBITHE, AJIEMEHTAPHOE ClIydailHOe cOObITHE (dJIEMEHTApHBIA HCXOM) CIydaiHOTO
OMbITA, HAXOJWUTb BEPOSITHOCTHU COOBITUM B ONBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU; HAXOAUTh U (POPMYJIHMPOBATH COOBITHS: IMEpECEUEHUE,
o0beAMHEHUE JAHHBIX

COOBITHH, COOBITHE, MPOTUBOMNOJIOKHOE JTaHHOMY, WCIOJIb30BaTh JUarpaMMmsbl Dilepa,
KOOPJIMHATHYIO TPSIMYIO JJisl PEIIeHUs 3ajay, MOJb30BaThbCsi (HOPMYJION CIIOKEHUS
BEPOSITHOCTEH N7l BEPOSITHOCTEM JBYX M TpEX CIy4allHbIX COOBITHI; ONEepupoBaTh
IIOHATUSAMU. YCIIOBHAs BEPOSITHOCTb, YMHOXXEHHUE BEPOSATHOCTEH, HE3aBUCUMBIEC
COOBITHS, JEPEBO CIY4YallHOrO 3KCIEPUMEHTa, HAXOJUTHb BEPOSATHOCTU COOBITHH C
NOMOIIBIO TTpaBUjIa YMHOXKEHHUsI, JIepeBa CIy4ailHOTO OMbITa, MCIOJIb30BaTh (HOPMYIY
noJiHOM  BeposiTHOCTH, (opmyny baileca mnpu pemeHun 3aaad, ONPENETSTH
HE3aBUCUMOCTb COOBITUI MO (hopMyJie U MO0 OpraHU3aluy CIy4YaHOI'O SKCIIEPUMEHTA;
NPUMEHSTh H3y4YeHHblE KOMOWHATOpPHBIE (OPMYJIBI JUIsl TMEPEUYHUCICHUS DIIEMEHTOB
MHOKECTB, DJIEMEHTAPHBIX COOBITUN CIYy4aifHOTO OIbITA, PEIICHUs 3aJad MO TEOpUHU
BEPOSITHOCTEH; CBOOOJIHO ONEPUPOBATH MOHATUSMU: OWHAPHBIA CIyYaWHBIM OMBIT
(ucmipITaHKE), yCIeX M Heyaua, He3aBUCHMBIC UCTIBITAHUS, CEPHsI UCTIBITAHUMN, HAXOIUTh
BEPOSITHOCTU COOBITUM: B CEpUM MCTIBITAHUN JI0 TIEPBOTO yCIleXa, B CEPUU UCIIBITAHUMN
bepHyin, B ombITe, CBA3aHHOM CO CIy4allHBIM BBIOOPOM M3 KOHEYHON COBOKYITHOCTH;
cBOOOIHO  ONEpUPOBaTh MOHATHSMH.  ClydailHas  BeJIMYUHA, paclpeleeHHe
BEpOSATHOCTEH, JAMarpaMMa pacupeleseHus, OuHapHas ciydailHas BeJIMYHMHA,
reoMeTpUyYecKoe, OMHOMHUAIBHOE paclpeaesieHue.

K xonmy 11 kaacca oOyvaromuiicss HayIUTCS:

ONEPHUPOBATH MOHATUAMH. COBMECTHOE PACIIPEIECIICHUE IBYX CIIyYalHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJMILy COBMECTHOTO PAaCHpeeieHHs BYX CIyYaWHBIX BEJIMYMH JUIS
BBIZICJICHUSI PACHpENeeHUsT KaXIOW BEJIWYMHBI, OIPEIEICHUS HE3aBUCUMOCTU
CIIy4aiHBIX BETUYHH; CBOOOHO OMEPUPOBATH MOHATHEM MaTEMaTUYECKOTO OKHIAHUS
CIIy4alHOU
BEJIMYMHBI (pacnpe/ieNieHns), MPUMCHSITh CBOMCTBA MaTEeMaTHICCKOTO OXKHUIAHUS IPH
pEelIeHUH 3a/lad, BBIYHCIATH MaTeMaTHYeCKOoe OXHJaHue OWHOMHUAIBHOTO U
T€OMETPUYECKOTO paclpeiesieHui; CBOOOIHO ONEPUPOBATH MOHATHIMH. TUCTIEPCUS,
CTaHJIAPTHOE OTKJIOHEHHUE
CIIy4YallHOM BEJMYMHBI, NPUMEHSATH CBOMCTBAa JUCIEPCHM CIYy4YalHOW BEJIUYUHBI
(pactipeneneHus) NpU PEIICHUW 3ajad, BBIYHCIATH JUCIICPCHIO W CTaHAApPTHOE
OTKJIOHEHHWE TE€OMETPUYECKOTO ¢ OWMHOMHAIBHOTO PACTPECICHUA; BBIYUCIATH
BBIOOPOYHBIE XapPAKTEPUCTUKH MO JAHHOW BBIOOPKE W OIICHUBATH XapaKTEPUCTUKU
reHepaJbHOM COBOKYMHOCTH JAaHHBIX MO BBIOOPOYHBIM XapakTepucTukaM. OLEeHUBATH
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BEPOSITHOCTU COOBITUI U IPOBEPATH MPOCTEUILINE CTATUCTUUECKUE TUIIOTESbI, MOJIb3YSICh
M3YUYEHHBIMH PACIIPEICICHUSIMHU.
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TEMATHUYECKOE
INJIAHUPOBAHUE
10 kaace
HasBaunue KomnnuecTBO OcCHOBHBIE BUJIBI IEITEIILHOCTHU
OCHOBHOE COJIepKaHUE
paszzena (Tembl) 4acoB o0Oy4Jaromuxcs
DneMeHThI Teopuu TpadoB 3 I'pad, ces3ubiii Tpad, npeacrariaeHue llpencrtaBiasTh 0OBEKTHI U CBI3U

3aJ1a4uM ¢ IOMOMUIbIO rpada.

Crenenb (BaJICHTHOCTD) BEPIIHHBI.
ITyTs B rpade. Llenu u UKL
I'pader Ha TOCKOCTH. JlepeBo
CIIy4allHOTO 3KCIIEpUMEHTA

MEXy HUIMU C TTOMOIIbI0 rpada,
HaXOJIUTh MyTH MEXKIY BEPIIMHAMU
rpada.

BrinensaTs B rpade 1enu v muKIibl.
Ctpoutb JepeBO IO ONHUCAHUIO
CIIy4ailHOTO OIIbITA, OIKCHIBATH
CiydaiiHble COOBITHUS B TEpMHHAX
JiepeBa.

Pemats 3amaun ¢ mOMOIIbIO
rpados
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CiyyaliHbl€  OIIBITHI,
Clly4aliHbIE COOBITUSI U
BEPOSITHOCTU COOBITUI

CnyuaiiHbple SKCIEPUMEHTBI (OIBITHI)
151 Cly4aiHble COOBITHSI.
DjeMeHTapHble COOBITHS  (HMCXOJIBI).
BeposiTHOCTH CclydaiiHOTO COOBITHSI.
BeposTHOCTH COOBITHIT B OITBITaX

C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITUSIMU

BriienaaTs u OIMCHIBATh
clly4aiiHble COOBITHS B CIy4ailHOM
OIIBITE.

DopMyJIMpPOBATH YCJIOBUSA MPOBEICHUS
CJIy4alHOTO OIIBITA.

HaxonuTh BeposITHOCTH COOBITUI

B OIIbITaX C PAaBHOBO3MOXHbBIMHU
SJICMCHTAPHBIMHU HCXOJaMH

Onepamuu Hax
MHOECTBAMH U
COOBITHUSIMU.

CnoxxeHue 1 yMHOXKEHUE
BEPOSITHOCTEM.
VYcioBHas BEPOSITHOCT.

HeszaBucumelie coObITHSA

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITHH, MPOTHUBOMOIOKHbIE
coObITusi. @opMyIia CIOKEHUS
BEpPOSITHOCTEN Y CIIOBHASI BEPOSITHOCTb.

YMHOXKEHNE BEPOSITHOCTEM.
dopMyJia yCIOBHOU BEPOSTHOCTH.
dopMysia MNOJTHONM BEPOATHOCTH.
®opmyina balieca. He3aBucumbie
COOBITHS

Hcrnons3oBaTh quarpaMMabl
Diinepa U BepOaNbHOE OMHCAHUE
COOBITHI TIPU BBITIOJHEHUU
orepanuil Haja COOBITHSIMU.

OueHnBaTh U3MEHEHHE BEPOSITHOCTEN
COOBITHI 10 Mepe HACTYIICHUS
JIPYTHUX COOBITUM B CITy4allHOM OIIBITE.
Pemats 3agaun, B TOM YHCIIE C
VCIIOJIb30BAHUEM JIEPEBA CIIyYalHOT O
omnbITa, GOPMYIT CIIOKEHUS |
YMHOKEHUS BEPOSITHOCTEN
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DneMeHThl KOMOWHATOPUKHU 4 KomMOunaTopHoe npaBuio ymHO)keHUs. | DopMyIHpoBaTh " JIOKa3bIBaTh

[lepectanoBku u axropuan. Yucno KOMOHMHATOPHBIE (DAKTHI.
coyeranuil. TpeyronbHuk Ilackans.

Hcnonb30BaTh IPABUIIO YMHOKCHHS,
®opmyna 6uHoma HeroTona

U3y4YeHHbIe KOMOMHATOPHBIE (POPMYJIBI
JUISL TIEPEUYUCIICHUS DJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUHN B CIIy4yallHOM
OTIBITE.

[Tonb3oBaThest hopmyIioit u

TpeyroiabHuKoM Ilackans mis
OIIPEJIEIICHUs YUCIIa COYETAHUN.

[TpumensTs popmyny 6nHoma HeroToHa
JUTS IpeoOpa3oBaHUs

BBIPAKCHUHN
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Cepun nocne10BaTeNbHbBIX
HCIIbITaHUM. VcibITanus
bepnymnmu. CnyvaliHbli
BBIOOp M3 KOHEYHOU
COBOKYMHOCTH

buHapHbIN Ciy4aiiHbIN OIBIT
(ucmpITaHuE), yCIeX U Heyava.

HesaBucumeie ucnbitanusa. Cepus
HE3aBUCHMBIX UCIIBITAHUNA 10
nepBoro ycnexa. Cepus
HE3aBUCHMBIX HUCIIBITAHUN
bepnymnu. Ciayuaiinblii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.
[IpakTuueckas padota ¢
UCITOJIb30BAHUEM BJIEKTPOHHBIX
TabJIUIL

Pa30uBaTh ClI0KHBIE SKCIIEPUMEHTHI
Ha OTAENbHBIE HCTIBITAHUSA. Pemarts
3a71a4i Ha IIOUCK BEPOSITHOCTEN
COOBITUI B CEpUM UCTIBITAHUHN J10
NIEPBOIO YCIIEXa U B CEPUSIX
ucnblTaHui bepHysum, a Takxe B
OTBITaX CO CIIy4ailHbIM BHIOOPOM W3
KOHEUYHON COBOKYITHOCTH C
MCIOJIb30BaHUEM KOMOMHATOPHBIX
¢bakToB U Hopmys, B TOM YUCIIE B XO/I€
MPAKTUYECKON pabOTHI €
IPUMEHEHUEM CTaHJAPTHBIX (YHKIUN
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CiyyaliHble BETUUYUHBI U
pacnpeneneHus

14

Cnyuaiinasa BennunHa. Pacnipenenenue
BEposATHOCTEH. [[narpamma
pacnpeaenenus. Onepanuu Haxa
Cly4aliHbIMU BenuunHaMiu. [Ipumepsl
pacnpeneneHuii. bunapnas ciryyaiinas
BenMuyuHA. ['eomeTpuueckoe
pacn-penenenue. bunomuansHoe
pacnpexaenenue. Marematuueckoe
0XKUJIAHUE CITyYalHOW BEJIMYUHBI.
CoBmecTHOE pacnpeaesieHUE ABYX
CIIy4alHbIX BeJIU4nH. He3zaBucumble
ciydaitHele BeM4uHbl. CBOMCTBA
MaTeMaTU4EeCKOr0 OKUIAHUS.

OcBauBaTh NMOHATHA: CIIydalHas
BEJIMYMHA, paclpeeseHre, Tadaumna
pacrpenenesus, [uarpamma
pacrpeneneHusl.

HaxonuTe 3Ha4€HUSI CyMMBI U
IIPOU3BEICHUS CIyYaHbIX BEJINYHH.
Crpoutb OMHapHBIEC pacnpeieNieHus: 1o
ONHMCAHUIO COOBITHH B CIIy4ailHBIX
onbiTax. CTPOUTH U paclio3HaBAThH
reoMeTpuiecKkoe 1 OMHOMUAIBLHOE
pacrpeeneHusl.

Pematsn 3aJga4uun Ha BBIYHCIICHUC
MAaTCMATHYCCKOT'O OXKHUIaHUA.
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MareMatuyeckoe okujJaHue OMHapHOU
CIIy4alHOMW BEJIMYUHBI.
MaremMatudeckoe OKuaaHue
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacupenenenui. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE. Jlucnepcus
OMHAPHOI Clly4ailHOW BEJIMYUHBI.
CBoiicTBa IUCTIEPCHH.
MaremMatudeckoe OKuaaHue
IIPOU3BEICHUS U TUCIIEPCUSI CYMMBI
HE3aBUCUMBIX CIIy4alHbIX

BennuuH. [lucnepcus

OMHOMMAJIBHOTO pacipeeIeHHUs.
[IpakTnueckas pabora c
UCITOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINI]

CTpouTh COBMECTHBIE PACTIPEIECIICHHUS.
N3y4aTh cBOMCTBAa MaTEMAaTUYECKOIO
OKUJAHUS.

Pewrare 3a1a4u ¢ MOMOIIBIO U3YYEHHBIX
CBOWCTB.

[To u3ydeHnbM popmysaM HAXOJUTh
MaTeMaTUYECKUE OKUAAHUS
CIIy4YalHBIX BEJIWYNH, UMEIOIIUX
reoMeTpuiecKoe 1 OMHOMUAIBLHOE
pacrpeneneHus

OcBanBarh MOHATHS. JHCIEPCUS,
CTaHJAPTHOE OTKJIIOHEHUE CIIy4aliHOU

BEJINYUHBI.
Haxomute nucnepcuro mo
pacrpeaeneHuro.

N3yuats cBoucTBa nucrnepeuu. [1o
U3Y4YeHHBIM (DOpMYyTiaM HaXOJIUTh
JUCTIEPCUI0 OMHOMHATBLHOTO
pacrpeielieHus1, B TOM YUCIIE B XOJI€
MPAKTUIECKOM pabOTHI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC
HasBanue KomnuectBo OCHOBHBIE BUbI 1€ TEIBHOCTH
OCHOBHOE COZIEpKaHUE
pasnena (Tembl) 4acoB oOy4armuxcs
3aKoH OOJBIIMX YHCEN 5 Pa30upath nokazaTenbCTBa TEOPEM.

HepasenctBo YeObiuéna. Teopema
Yeoniména. Teopema bepnymnu.
3aKoH OOJBIINX YHUCEI.

Bri0opouHbIit MEeTO1 MCCIEIOBAHUM.

[Ipaktuueckas padota ¢
UCTIOJIb30BaHUEM SJIEKTPOHHBIX
TaOJINI]

OcBauBath BBIOOPOYHBI METOA
MCCIIEOBAHUI, B TOM YHCJIE B XO€

MPAKTUYECKOM paboThI
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DJIEeMEHTHI MAaTEMATUUYECKOM
CTATUCTUKH

I'enepanbHast COBOKYIIHOCTD U
cily4aiiHas BBIOOpKaA. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
OneHka cpeHero u JUCnepcuu
TFE€HEepPAIbHON COBOKYITHOCTU C
MOMOIIBIO BBIOOPOYHBIX
xapakTtepucTuk. OLeHnBaHNE

BEPOSITHOCTEN COOBITUI IO BBIOOPKE.

Crartuctuyeckas TMnoTe3a.
[IpoBepka nMpocTENIINX TUITOTES C
IIOMOILIbIO0 CBOWCTB U3yYEHHBIX
pacupenenenuil. [Ipaktuyeckas
paboTa c HUCIOJIb30BaHUEM
AJIEKTPOHHBIX TA0JINLL

OcBauBaTh MOHATHUS: TeHEPaATbHAS
COBOKYITHOCTb, BEIOOPKA, BEIOOPOUYHOE
CpeaHee U BBIOOpOYHAs TUCTIEPCHUS.
Boeruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OIICHUBATh XapaKTEPUCTUKU
reHepaJIbHOM COBOKYITHOCTH.
OcBauBaTh MOHATHS. CTATUCTUYECKAS
TUIOTE3A.

OrneHrBaTh BEPOSTHOCTh COOBITHI

U TIPOBEPSATH MPOCTEHIITNE TUTTOTE3HI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX, B
TOM YHCJI€ B X0JI€ MPAKTUICCKON

paboThI
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HenpepsiBHbIE cilyyaliHbIe
BEJIMYMHEI (pacrpe/iesieHusl),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE PACIpPEaeIICHUs

[Ipumepsl HENPEPBIBHBIX
Cly4YauHbIX BeJIMYuH. OyHKUIUS
IJIOTHOCTU BEPOSATHOCTH.
PaBHOMepHOE pacnipeneneHue.
[Ipumepsl 3a1a4, MPUBOIAIINX K
MOKAa3aTEeIIbHOMY W K HOPMAJIBHOMY
pacupeneneHusM. OyHKIHS
IUIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaCIpeENCICHUS.
OyHKIHSA INIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOT'O PacipeeiICHUs

3HAaKOMHUTHCS NTOHATHUAMMU:
HEIIpepbIBHAsA Clly4yalHas
BEJIMYMHA, HEIIPEPBIBHOE
pacnpeneneHue, GQyHKIus
IJIOTHOCTH BEPOSITHOCTU. HaxonuTh
BEPOSITHOCTU COOBITHI O JJAaHHOU
(GyHKUMU TIOTHOCTH.

3HAKOMUTBCS C TTOHATHAMMU:
MOKa3aTebHOE pacIpe/ieicHue,
HOpMAaJIbHOE pacrpe/ieicHHe.
Bb11ensTh 110 ONHMCcaHuio
CllydaifHbIe BEJTUIHHEI,
pacrpeeneHHbIe TI0
MIOKa3aTeIBHOMY 3aKOHY, II0
HOpMaJIbHOMY 3aKkoHY. Pa3zoupath
pUMEpHI 3312, MPUBOISAIINX K
MIOKa3aTEIbHOMY PacTpeIelICHUIO U
K HOPMQJIBHOMY pacrpeeICHHIO
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Pacnipenenenue Ilyaccona

[TocnenoBaTenbHOCTH
OJIMHOYHBIX HE3ABUCUMBIX
coObrTuil. Ilpumep 3anaun,
MPUBOSAIIEN K PacCHpPENCICHUIO
[Tyaccona. [IpakTudeckas pabora
C UCTI0JIb30BAaHUEM JJIEKTPOHHBIX
Ta0IHIY

Bpiaensars 1o onucaHuio Ciy4anHoro
ONbITa BEIUYMHBI, PACHPEICICHHbBIC
110 3akony Ilyaccona.

Permrars 3agaun, B TOM 4HCIIE B XOIE
MPAKTUICCKON pabOThI C TPUMEHEHUEM
CTaHIAPTHBIX ()YHKIIMHA 3JIEKTPOHHBIX
TaOJINILL

CBs13b MeXAy Clly4yallHBIMU
BEJIMYMHAMHU

KoBapunanus 1Byx ciy4alHbIX
BenuunH. Koadduiment koppensuu.
CoBMecTHbBIE HAOIIOICHUS IBYX
BeNM4YuH. BeIOOpOUYHBIH
koddduMeHT koppensiun. Paznuane
MEXY JJUHEMHOW CBSI3BIO U
NPUYUHHOCJIEICTBEHHOMN CBSI3bIO.
Jlunerinas perpeccus. [Ipaktuueckas
paboTa C UCIOJIb30BAHHEM
AIICKTPOHHBIX TAOJIHUIT

OcBauBath MOHATHS. KOBapHAaIHs,
KO3 (DHUIIMEHT KOPPEISIIINY, JTHHEHHAS
3aBHCHMOCTb.

O1ieHUBATh XapaKTep CBSA3H MEXITY
CITy9aifHBIMH BETTUIMHAMU, UCXOMIS W3
TIPUPOJIBI TAHHBIX M BRIYHCICHHBIX
XapaKTEPHUCTHUK.

Hcnonbs3oBaTh JarpamMMbl
pacceuBaHus sl ©300paKeHUs

COBMECTHOI'O pacceuBaHus
JTAHHBIX.
Haxonuts KOd(DUITEHTBHI ocHu

JAarpamMMbl, B TOM 4YHUCJIE B XOJ€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIUN
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O0001IEeH1E U
CUCTEMAaTHU3aIlNI 3HAHUU

11

[IpencraBneHune TaHHBIX C
MOMOIIBIO TAOJIUI] U IHarpam,
onucareyibHas CTaTUCTUKA, OMBITHI C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUSIMH,
BBIUHCIIEHUE BEPOSITHOCTEN
cOOBITHH C MPUMEHEHHEM (POPMYII U
rpauuecKkux METO0B

(koopauHATHAS MIpsiMast, JIEPEBO,
auarpamma Diiepa), CiyJaiHbIe

HOBTOp}ITB HN3Y4YCHHOC W BBLICTPAaMWBAaThb

CUCTEMY 3HAHUU

BCIIMYWHLI U PACIIPCACIICHUA,
MAaTCMATHYCCKOC OXKHUAaHHC cnyqaﬁﬂoﬁ
BCJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

34
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