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®denepanbHas pabouas mporpamma 1Mo ydyeOHomy mpeametry «Maremarukay (0a30BBbIi
ypoBeHb) (mpeameTHas oOjacth «Marematuka W uH(OpMaTHKa»)  BKIHOYAET
MOSICHUTENIbHYIO 3alUCKYy, COJIEp)KaHue OO0y4YeHUsl, TUIAaHUPYEMbIe pe3yJIbTaTbl OCBOCHUS
IporpaMmbl MO MaTeMaTHKe, TEMaTU4YeCKOoe IJIaHUPOBAaHHE, MepeyeHb (KoaudukaTop)
pacmpesieieHHBIX IO KjaccaM MpPOBEpSEMBbIX TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHONW MPOTrpamMMbl CPEIHEro OO0IIero oOpa3oBaHUS U SJIEMEHTOB
COJIep)KaHusl MO MaTeMaTHKe, MepeueHb (KOAU(PHUKATOp) MpOBEpsieMbIX TpeOOBaHUM K
pe3yiapTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON MpOTrpaMMbl CpPEAHETO OOIIEro
o0pa30BaHMs U AJIEMEHTOB COJIEPKaHUS TI0 MaTeMaTHKE.

[TosicHutenpHast 3amucka OTpaXkaeT oOOIIMe Ledd M 33JaYd U3YYCHHsS MaTeMaTHKH,
XapaKTePUCTHKY MCUXOJIOTUIECKUX MPEATNOCHUIOK K €€ U3YUCHHIO 00yUJaIOIUMUCS, MECTO
B CTPYKType Yy4eOHOTO IIaHa, a TaKKe MOIX0/bI K 0TOOPY COAEpIKaHUA, K OMPEACTCHUIO
TUTAHUPYEMBIX PEe3yJIbTaTOB.

Coneprxanne 00ydeHHUs pacKphIBAET COJEPIKATENbHbIE TNHUHU, KOTOPBIE MPEJIararoTCsl s
00513aTEJIbHOTO U3YYEHHUS B KaXKJIOM KJIacCE€ Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.
[Imanupyembie  pe3yibTaTbl OCBOEHHS TMPOTPAMMBl IO MAaT€MaTUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeIMETHBIE pPE3yJbTaThl 3a BECh MEpPHUOJ OOY4YEHHMs] Ha YpOBHE
cpenHero oduero oOpa3zoBaHUs, a TaKXKe MPEIMETHbIE JOCTHKEHHsI OO0ydarolerocs 3a
KK/l 101 00yueHus

HOACHHUTEJBHAA 3AIIMCKA

[Iporpamma o MaremMaThke Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHus

paspaborana Ha ocHoBe ®I'OC COO ¢ y4eToM COBpEMEHHBIX MUPOBBIX TPEOOBaHUI,
MPEABIABISIEMBIX K MATEMAaTUUECKOMY O0OpPa30BaHUIO, U TPATUINI POCCUNUCKOTO
oOpazoBanus. Peanuzaiust mporpaMmsl 1o MaTeMaTHKE 00eCTieunBaeT OBJIAJICHUE
KJIIFOYEBBIMM  KOMIIETCHLMSMH,  COCTaBISIIOIIMMH  OCHOBY  JUIsl  CaMOpa3BUTHS

U HENpPephIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO H
MO3HABATEILHOTO PA3BUTHSI IMYHOCTH 00YUAIOIIUXCSI.

B mporpamMmme mo MaremMaTtuke Yy4dT€Hbl HJAEUM W ToJoxkeHus KoHuenmuu pa3BUTHS
MaTemMaThueckoro oopazoBanusi B Poccuiickoit @enepainu. B cooTBeTcTBUM ¢ Ha3BaHHWEM
KOHLIEMIUYA, MaTeMaTHU4ecKoe o00pa3oBaHUE MJOJKHO, B YAaCTHOCTH, NPEIOCTaBISATh
KOKJIOMY OO0YyYaromeMycss BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTEMaTHYECKUX 3HAHUM,
HEOOXOIMMOr0 ISl JaJIbHEHIIEH yCHenHoi *u3Hu B oOuiecTBe. VMIMEHHO Ha peleHue
ATOM 3aJ]a4uM HaleJIeHa IporpaMMa o MaTeMaTHKe 6a30BOro ypOBHSI.

B snoxy uudposoii Tpanchopmanum Beex chep 4emToBEYECKO AeSITEIbHOCTH HEBO3MOKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MareMaTH4eCKOu
MOATOTOBKU. Y’K€ B IIKOJE MAaTeéMaTHUKa CIYKUT OMOPHBIM MPEIMETOM ISl HU3y4ECHUS
CMEXHBIX TUCIUIUIMH, & B )KM3HU TOCJIE MIKOJIbI peaJbHOM HEOOXOIUMOCTHIO CTAaHOBUTCS
HEIpepbIBHOE 00pa3oBaHue, 4TO TpeOyeT MOTHOLEHHON 0a30BoM  0011e00pa3oBaTeIbHON
NOATOTOBKM, B~ TOM  4YHCI€ W MaTeMaTU4eCKOM.
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D10 00YCIOBIEHO TEM, YTO B HAIIM JHH PACTET YMCIO CHEIUATBHOCTEH, CBSI3aHHBIX C
HEIMOCPEICTBEHHBIM MPUMEHEHHUEM MAaTeMAaTUKHU: U B cepe IKOHOMHUKHU, U B OU3HECE, U B
TEXHOJIOTMYECKUX OO0JIaCTAX, M JaKe B TyMaHWTapHbIX cdepax. Takum oOpazom, Kpyr
oOyyaromuxcsi, JJIsi KOTOpPbIX MAaTeMaTHKa CTaHOBUTCS 3HAYUMBIM IPEIMETOM,
CYILIECTBEHHO PaCIIUPSETCS.

[IpakTryeckas MoJe3HOCTh MAaTEMATUKK 00YCIIOBJIEHA TEM, YTO €€ MPEAMETOM

SIBISIFOTCS (DyHIaMEHTAIBHBIE CTPYKTYPhI HAIIIETO MHUPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIICHUS OT MPOCTEHIINX, yCBAUBAEMBIX B HETIOCPEACTBEHHOM
OTIBITE, 0 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJIS PA3BUTHS HAYYHBIX

Y TEXHOJIOTHYECKUX HAeH. be3 KOHKPETHhIX MaTeMaTHUECKIX 3HAHUH 3aTPYTHEHO
MOHMMAaHUE TIPUHIIUIIOB YCTPOMCTBA M MCIIOIb30BAHMS COBPEMEHHON TEXHHKH,
BOCIIPUATHE U MHTEPIPETAIUs Pa3HOOOPa3HOW COIMAIbHON, SKOHOMUUYECKOM,
NOJIUTHYECKON  uHpopMmaimy, ManodhdeKTUBHA  IMOBCEAHEBHAS  IMpaKTUYecKas
JEeSTeNIbHOCTh. KakioMy 4enoBeKy B CBOEH KU3HH MPUXOJUTCS BBIMOIHATH JOCTATOYHO
CJIOKHBIE PAcUeThl U COCTABIIATh HECIOKHBIE AITOPUTMBI, HAXOJIUTh HYXKHbIE (DOPMYIIBI U
OPUMEHATh MX, BJIQJE€Th MPAKTUYECCKUMHU MPUEMaMU TE€OMETPUUYECKUX H3MEPEeHUU U
MOCTPOEHUM, YUTaTh WH(OpMaIUIO, NPEACTABICHHYI0 B BUIY TaONuWIl, IUarpamMm U
rpauKoB, KUTh B YCIOBHUSAX HEOMPEIEICHHOCTH U MOHUMATh BEPOSATHOCTHBIM XapakTep
CIIy4alHBIX COOBITUM.

OmHOBPEMEHHO C pacmupeHueM chep IPUMEHEHUS MaTEMAaTHKA B COBPEMEHHOM
oOmecTBe Bce 00Jiee BAXKHBIM CTAHOBUTCSI MAaTEMATHICCKUN CTHIIh MBIIIJICHUS,
MIPOSIBIISIFONITUICS B OTIPEICTICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce nzydeHus
MaTEMaTHKH B apCEHAJI IPHUEMOB M METOJIOB MBIIIIJICHUS YEJIOBEKA €CTECTBCHHBIM
00pa30M BKIIFOYAIOTCS MHIYKIUS U ASAYKIUs, 0000IIeHUe U KOHKPETHU3aI1s, aHAJIU3 U
CUHTE3, KJlaccu(uKaiuys u cucTeMarusaius, abcrparupoBanue u aHanorusi. O0beKThI
MaTEeMaTUYECKUX YMO3AKIIOUEHUH, TPaBUIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTUYECKHUX  TIOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopmynpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIIIIeHHe. MaTemaTuke MPUHAIJICKUT BeIylias posib B (OpMHUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBINIJICHUST W BOCIUTAHWW yMEHUHN JEHCTBOBATH IO
3aTaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh HW3BECTHBIC W KOHCTPYMPOBAaTh HOBBIC. B
npoliecce perieHus 3aa4 — OCHOBHOM y4eOHON JesTeNbHOCTH Ha YPOKaX MAaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAS U MPUKJIAIHAS CTOPOHBI MBITTUICHHUS.

OOyueHne MaTeMaTHUKE J1aeT BO3MOXKHOCTh pa3BUBaTh y OOYyYalOIMXCS TOYHYIO,
palMoHaNbHYI0 M WH(OPMATHUBHYIO peYb, YMCHHE OTOMpaTh HaAMOOJee IMOIXOJSIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, T'papuUecKue CpEICTBAa JUISI BBIPAKCHHS CYXICHHH U
HATJISTHOTO WX MPEJCTaBICHUSI.

HeobxoaumbiM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
o011iee 3HaKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEIILHOCTH, MPEICTABIICHUE O TIPEIMETE
U METOJI€ MAaTeMaTHK{, €ro OTIMYHS OT METOJOB €CTECTBEHHBIX H T'YMaHUTapHBIX
HayK, 00 OCOOCHHOCTSIX TPUMEHEHHS  MATEMATHKA IS PeICHUS
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HAy4YHbIX W NPUKIAJHBIX 3a1ad. Takum oOpa3oMm, MareMaThuyeckoe oOpa3oBaHUE BHOCHUT
CBOM BKJIaJ B (hOpMHUpPOBAaHUE OOIIEH KYJIbTYphI YeJIOBEKA.

W3yyenue wmaTeMaTMKU CHOCOOCTBYET  OSCTETUYECKOMY  BOCIHUTAHUIO  YEJIOBEKa,
NOHUMAHUIO KpacoTbl M H3SIIECTBA MAaTEMaTHYECKUX PACCYKIEHUN, BOCIPUSATHIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHpiMu nensiMu o0ydueHus: MareMatuke B 10—11 kmaccax Ha 0a30BOM ypOBHE
SIBJISIFOTCSL:

dbopMupoBaHHE  UEHTPAJbHBIX  MAaTeMaTUYECKUX  MOHATHA  (YHCIO,  BETUYMHA,
reoMeTpuueckas (Qurypa, MEepeMEeHHas, BEpPOSTHOCTh, (QYHKIHUSA), OOECHEUNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHUsI 00YyJIarOIINXCS;
NOJIBEICHHE O0YYaroIIMUXCs Ha JOCTYINHOM JJii HUX YPOBHE K OCO3HAHUIO B3aMMOCBSA3HU
MaTEMaTUKM M OKPYXKAIOIIEro Mupa, MOHMMaHWE€ MAaTeMaTUKH KakK dYacTu oOuen
KyJbTYPBI YEJIOBEYECTBA;

pa3BUTHE  HWHTEJUIEKTYaJlbHBIX M TBOPYECKMX  CHOCOOHOCTEM  oOydaroniuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HCCJIEAOBATEIIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS,
WHTEpeca K U3YYEHUIO MaTEMATHKH;

dbopmupoBaHre (PYyHKIIMOHAIBHOW MAaTEMaTHYECKON IPaMOTHOCTH: YMEHHUS PacliO3HABaTh
MaTeMaTUYECKHE ACIIEKThl B PEANIbHBIX KU3HEHHBIX CUTyallUsX U NPH U3YYEHUU APYTHX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (POpMyYIMpOBaTH
UX Ha SI3bIKE MATEMATUKHU U CO3/1aBaTh MATEMaTUYECKUE MOJIENU, IPUMEHATh OCBOCHHBIM
MaTeMaTUYeCKHil  ammapaT JUisl  pEIICHUs  MPaKTHUKO-OPHUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJYYEHHbBIEC PE3YIIbTATHI.

OCHOBHBIMHM JIMHUAMU COJIepKaHusi MaTeMaTuku B 10—11 kinaccax siBIsSrOTCS:

«Hucna v BeIYUCIHCHUS Y, «Anredpay («Anredpandeckue BRIpaKEHUN», «Y paBHEHUS

U HepaBeHCTBa»), «Hawama  maremMatmueckoro  a”aimza»,  «l'eomerpus»
(«I"eomeTpuueckue GUTypsl U UX CBOHCTBa», «l3MepeHHE TeOMETpUYECKUX BEIUYMHY),
«BeposATHOCTh M CTaTUCTUKa». J[aHHBbIE JIMHUM PA3BUBAIOTCS MMAapajulesibHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHCHMO OJIHa OT JAPYrou, a B
TECHOM KOHTaKTe M B3auMozeucTBuu. Kpome 3Toro, ux o0OBEIMHSAET JOru4ecKas
COCTABJISIOLIAsl, TPAAULMOHHO TpPHUCYIAs MaTeMaTUKe W TPOHU3BIBAIOIIAS  BCE
MaTeMaTh4YecKre Kypchl U coaepxatenbHbie JuHuu. ChopmynupoBanHoe B PI'OC COO
TpeOOBaHKE «BJIAJICHUE METOJaMHU JI0KA3aTeNIbCTB, AITOPUTMAMHK PEILICHUS 33]1a4, YMEHHE
dbopMylIUpoBaTh OMpENETCHHsl, aKCHOMbI M TEOpPEMbl, NPUMEHATh HUX, MPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKACHHUS B XOJE€ PEILICHUS 3a/Jau» OTHOCUTCA KO BCEM Y4EOHBIM
Kypcam, a GOpMHUpPOBAHUE JOTUYECKUX YMEHUI pacrpeensieTcsl o BCEM rojaM o0y4eHUs
Ha YpPOBHE CPEeIHEro 00111ero 00pa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBisieTCS 00s3aTEIbHBIM MPEIMETOM Ha
JAHHOM YpoBHEe oOpa3oBanud. [IporpamMmmMoil mno Maremartvke MpeaycMaTpuBaeTCs
u3ydeHue yueOHoro npeamera «MaremaTrka» B paMKax Tpex YI4eOHBIX KypcoB: « Anredpa
M Hayajga MaTEeMaTHUYeCKOTo aHanuza», «l'eoMmerpusi», «BeposSTHOCTb U CTATUCTHUKAY.
®opMUpOBaHUE JIOTHUECKUX YMEHUI OCYIIECTBISAETCSA HA MPOTKEHUN
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BCEX JIeT OOydeHHMSI Ha YpOBHE CpedHero oOImero oOpa3oBaHUs, a dJIEMEHTHI
JIOTUKH BKJTFOYAIOTCS B COJZIEp)KaHUE BCEX Ha3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OO611ee YnCII0 4YacoB, PEKOMEHIOBAHHBIX JJI1 M3y4deHus MaremaTuku, — 340 yacos: B 10
kiacce — 170 gacoB (5 gacoB B Hefeno), B 11 kmacce — 170 gacoB (5 yacoB B HEZCIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

W3ydyeHne MaTeMaTHKHd Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHWs HAMpPaBIIEHO Ha
JNOCTH)KEHHE  OOyYarOIMMHUCA  JMYHOCTHBIX, METANpeIMETHBIX W  IPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YyJIbTATOB OCBOCHHUS yUEOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydyeHuss MaTeMaTHKHM Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOyuatomierocs OyayT copMUpPOBaHBI CJIECIYIONINE JIMYHOCTHBIE PE3YIbTATHI:

1) rpaxmaHCKOT'O BOCHMTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TIO3UIIMM  OOydYaromerocs Kak aKTHUBHOTO |
OTBETCTBEHHOTO 4YJIEHA POCCHUUCKOTO OOIIecTBa, MPEACTABICHHE O MaTeMaTUYeCKUX
OCHOBax (DYHKIIMOHWPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYpP TPakIaHCKOTO
ob1iecTBa (BBIOOPHI, OMPOCHl U JPYTrO€), YMEHUE B3aUMOJICHCTBOBATh C COLUAIBHBIMU
UHCTHTYTaMH B COOTBETCTBHH C MX (DYHKIIUAMHU U Ha3HAUCHUEM;

2) NaTPUOTUYECKOT'O BOCIMTAHMS :

c(hOpMHUPOBAHHOCTH POCCUMCKON Ipa)kIaHCKOW MJIEHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY H
HACTOAIIEMY POCCHUMCKOM MAaT€MaTHKH, IIEHHOCTHOE OTHONICHUE K JOCTHXKEHUSIM
POCCUHMCKUX MAaTEMATUKOB M POCCUMCKON MAaTEMaTHUYECKOM IIKOJIbI, UCIIOJI30BAHUE ITHUX
JOCTH)KCHUH B IPYTUX HayKaxX, TEXHOJIOTHAX, chepaX SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

OCO3HaHUE  JYXOBHBIX  IIEHHOCTEM  pPOCCHUHCKOro  Hapoja, CcHOPMHUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBA3AHHOIO C MPAaKTHYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKW U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIFOYast 3CTETHKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ay, pEIICHUH, PacCyXICHHH, BOCHPUUMYHBOCTH K MATEMAaTHUCCKHM
acIieKTaM Pa3INYHBIX BUIOB HCKYCCTBA,;

5) ¢puznyeckoro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh YMCHHSI IPUMEHSATh MaTEMAaTHYECKHUE 3HAHKS B MHTEPECaxX 3/I0POBOTO
u Oe3omacHOro 00pasa *K13HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (3I0POBOE
NMUTaHWue, COAJAHCHPOBAHHBIM PEXKHUM 3aHATHA M OTIbIXA, PETYIsIpHAs (U3NYecKas
aKTUBHOCTB), buzngeckoe COBEPIIICHCTBOBAHNE pu 3aHIATHAX
CIIOPTUBHO-03/I0POBUTEIBLHON JIEATEILHOCTBIO;

6) Tpya0BOIro BOCHIUTAHMS:
TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH TPYIOJIOOUsS, HHTEPEC K Pa3Iu4HbIM chepam
po(heCCHOHATBHON JISITENTbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOM 7 ee
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NPWIOKEHUSIMHA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oynymied mnpodeccuun u
peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHbI, TOTOBHOCTb M CIOCOOHOCTH K
MaTEeMaTUYeCKOMy OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEHW JKU3HM,
TOTOBHOCTh K aKTMBHOMY Y4YacCTHIO B PEIICHUU MPAKTUUYECKUX 3aJlad MaTeMaTH4eCKOU
HaIPaBJICHHOCTH;

7) 3KOJOTrNYeCKOro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKON KYJBTYPBI, ITIOHUMAaHUe BIIASTHUSA
COLIMAJIBHO-D)KOHOMHMUYECKHX IPOLIECCOB Ha COCTOSHUE IPHUPOJHOM M COLMAIBHOW CPEIbl,
OCO3HAaHUE TJIOOAJBPHOTO XapakTepa HSKOJOTMYECKUX MpoOJeM, OpUEHTalus Ha
NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHWM JJIs pelIeHus 3aJad B O0JAacTH OKpY’Karollei
cpedpl, IUIAHUPOBAHME TIIOCTYIIKOB M OLEHKH HMX BO3MOXKHBIX IIOCIEICTBUM JUIs
OKpY’Karolllel Cpe.ibl;

8) HmeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKON HAYKU KaK
c(ephl YETOBEUECKOU IEATEIbHOCTH, 3TAIlOB €€ PA3BUTHS U 3HAUMMOCTH ISl pa3BUTHUS
LBWIN3ALIMH, OBJIAJICHHUE SI3bIKOM MAaTEMATHKN U MATEMATUYECKOU KYJIBTYPOH

KaK  CPEICTBOM  IIO3HAHMS  MHpAa, TOTOBHOCTb  OCYLIECTBJIATH  INPOEKTHYIO
Y MCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHus MporpaMMebl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus y oOyydaromierocs 0yyT copMUpOBaHbI METANPEIMETHBIE PE3YyIIbTaThI,
XapaKTEPU3YIOIINECS OBJIAJICHUEM YHUBEPCATHHBIMU IMO3HABATEILHBIMU JIEHCTBUSIMH,
YHUBEPCATbHBIMU ~ KOMMYHHMKAaTHUBHBIMH  JEHCTBUSIMU M yYHHMBEpPCaJIbHBIMU

PEryIsTUBHBIMU JCHCTBUSAMH.

Ilo3naBare/ibHBbIC YHHBEpPcaibHbIe yueOHbIe aeiicTBUsA ba3oBbie

JOrnyecKue aeiicTBuA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MATEMAaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHHH MEXIy TMOHITHUIMU, (OPMYJIUPOBATH OMPEACICHUS TOHSITHM,
yCTaHaBJIMBATh CYUIECTBEHHBIN MPU3HAK KJACCU(PUKALMU, OCHOBAHUS NJisi 000OILIEHUs U
CpPaBHEHMS, KDUTEPUHU NTPOBOAMMOIO AHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBATH M MPeoOpa3oBBIBaTh CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpeuHsi B (akKTax,
JAHHBIX, HAOJIOJCHUSX W YTBEPXKACHHIX, TMpejaratb KPUTEPUHU IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPECUHNIL;

JIeTIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHHUN 10 aHAJIOTUH;
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IIPOBOJIUTH CaMOCTOSITENILHO JOKA3aTENhCTBA MAaTEMATHUECKUX YTBEPKICHUH (NpsIMbIE U
OT TIPOTUBHOTO), BBICTPAMBATh apPTyMEHTAIIMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOIBI,

BBIOMpaTh CHoCcO0 pemeHus y4eOHOW 3amaum (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanOoJiee MOIXOSMIIMA C YY4eTOM CaMOCTOSTEIHHO BBIACICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebcKyue JeHCTBUSA.

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIILCKUN MHCTPYMEHT MO3HaHMS, (hOPMYJIUPOBATH
BOIIPOCHI, (PUKCUPYIOITHE MPOTUBOpEUYHNe, MPoodJIeMy, YCTaHABIMBATh HCKOMOE M JIAaHHOE,
(dbopMHPOBaTh THUTIOTE3Y, APTYMEHTHPOBATH CBOO TIO3HIINIO, MHCHHUE;

MPOBOJIUTh  CAMOCTOATENBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT, MCCICIOBAHUE TIO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYEeCKOro OOBbeKTa, SBJCHHUA, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SBJICHUSMHU, POIECCAMU;
CaMOCTOATENIbHO (OpMYIUPOBaTh 000OIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIECHHOIO
HaOJIIOJICHUS, HCCIICIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB,
BBIBOJIOB M 00OOIIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIJBUTATh MPEANOJIOKEHUSI O
€ro pa3BUTUU B HOBBIX YCJIOBHUSX.

Pab6ora ¢ undgopmanuei:

BBISIBJISITH I€UIIUTHI MHPOpMALIMK, JAaHHBIX, HEOOXOJUMBIX JJII OTBETA Ha BONPOC W IS
pelleHus 3a/1auu;

BBHIOMpAaTh HMHPOpPMALUIO W3 HWCTOYHUKOB  PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATH MH(POPMALUIO PA3TUYHBIX BHIAOB U (Hopm
MPEACTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOpMAIMIO, TPEACTaBIsATH €€ B  pa3IuuHbIX  (dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAACKHOCTh HWHGOPMAIIMM IO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBeEpPCaJbHbIe YueOHbIe AeicTBUs O01eHue:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUHM C YCIOBHSIMHU M LEISIMHU
oOlleHUs, $ICHO, TOYHO, TI'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAY PEIICHUS 3aJadd, KOMMEHTHPOBATH
MOJTYYEHHBIN PE3YJIbTAT;

B X0Jle¢ 00CYXJIE€HHUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMBI,
pelmaeMon 3a1a4d, BBICKA3bIBaTh WJIEH, HAILICJICHHBIE HA MOWCK PELICHHS, COMOCTABIIATh
CBOM CYXICHUS C CYXKJICHUSAMH JPYTUX YYaCTHUKOB JIMAjora, 0OHapyKMUBaTh pa3inuue u
CXOJICTBO TO3UIMH, B KOPpEeKTHOH (opme QGopMynHpoBaTh pa3HOINIACUsi, CBOHU
BO3PAXCHUS;

10
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NPEACTaBIATh PE3yJbTaThl PELICHUS 3a/Jayd, HKCIIEPUMEHTA, HMCCIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYE€TOM 3aJad MPE3CHTAUH U
0COOEHHOCTEH ayTUuTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IIJIaH, AJITOPUTM PELICHUS 3a]]a4i, BEIOUPATh CIIOCOO PEIIECHUS C YYETOM
UMEIOIINXCS ~ PECYPCOB U COOCTBEHHBIX  BO3MOXXHOCTEW,  apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIIEHUH C y4eTOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHbII HHTEJJIeKT:

BJIAJICTh HABbIKAMU MMO3HABATEIBHOU pe(IEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUMN
U MBICIUTENBHBIX MPOILIECCOB, MX pE3yJIbTaTOB, BIAAETh CIOCOOAMH CaMOMPOBEPKH,
CaMOKOHTPOJISl IIPOlIecca U pe3yJibTaTa PelIeHUs] MaTeMaTHIECKOM 3a1a4H;

NPEABUACTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANJICHHBIX
OIMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTaTA IEIH M YCIOBUSAM, OOBSICHATH MPUIUHBI TOCTHKCHHUS
WIA HEIOCTIKEHUS PE3yJIbTaTOB JEATEIBHOCTH, HAXOAWUTh OINMHOKY, /1aBaTh OIICHKY
IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJL30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHAWBHIYyAJIbHON PabOTHI mMpu
pelieHnn y4eOHBIX 3aj]lay, MPUHUMATH IIeJIb COBMECTHOW JCSATENHHOCTU, TIIAaHUPOBATH
OpraHU3alMI0 COBMECTHOM paboOThl, pacmnpenensTh BUABI padoOT, JAOroBapHUBAThCS,
00CYXKIIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

y4acTBOBaTh B TPYIIOBHIX (popmax paboThl (0OCYX eHUs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBD» W WHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOM JCHCTBUS C

JIPYTUMHU 4ICHAMH KOMaHIbl, OIEHUBATh KAYECTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT IO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aMMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTrpaMMBbl 10 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YpOBHE CpelHero oOIiero oOpa3oBaHUs MPEACTaBIEHBI MO ToJaM OOYy4YeHHUs] B paMKax
OTJICTLHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIIMX pa3fieiax MporpaMMBbl 0 MaTEMaTHKE.

11
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHASA 3AIINCKA

YueOHblli Kypc «Anrebpa W Havajla MATEeMaTHYECKOTO aHaIu3a» SBISICTCS OJHUM U3
HanmOoJiee 3HAUYMMBIX B MPOrpaMMe CpeHEro oOiero oopa3oBaHusi, MOCKOJIbKY, C OJHON
CTOpOHBI, OH oO0ecrneynMBaeT WHCTPYMEHTaJbHYI0 ©0a3y s U3y4YeHHUs BCexX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYroi CTOpPOHBI, (OPMHUPYET JIOTHYECKOe U
aOCTpaKTHOE MBIIUICHHE OOyYaroluuxcsi Ha YpOBHE, HEOOXOAMMOM i OCBOCHHS
y4eOHBbIX KypcOB HH(MOpMATHKU, OOIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AnreOpa M Hadaja MAaTeMaTHYECKOro aHajau3a» oOydaroluecs
OBJIAJICBAIOT YHUBEPCAILHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OopMyJIUpYET CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

Y4eOHbIN Kypc aireOphl M Hadajl MaTEMaTHISCKOTO aHAIN3a 3aKJIaIbIBaeT OCHOBY

JUTS YCIICTITHOTO OBJIAJICHUS 3aKOHAMU (DM3UKH, XUMHH, OWOJIOTHH, TOHUMAaHHUS

OCHOBHBIX  TEHJCHIIMMA  HDKOHOMHUKHM ¥  OOIIECTBEHHOW  KW3HW,  ITO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
UCIIOJIb30BaTh MX B MOBCEJHEBHOM XU3HU. B TOXe Bpemsi oBiajeHne aOCTPAKTHBIMU U
JIOTUYECKA CTPOTUMHM MATEMaTHYECKUMU KOHCTPYKUMSIMH PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTh YTBEPKACHUS, UCIIOJIH30BATh 0000IIEHUE U
KOHKpETHU3AINI0, a0CTparupoBaHUe W aHAJOTHUIO, (POPMUPYET KPEATUBHOE U KPUTHUECKOE
MblnieHre. B xoxe u3ydeHus anreOpsl M Hayal MAaTeMaTHYECKOTO aHaiu3a Ha ypOBHE
cpeaHero oOmero oOpa3oBaHUs OOy4YarolUecs TOJYyYarOT HOBBIM OMBIT PELICHUS
MPUKJIATHBIX 33]1a4, CAMOCTOSTEILHOTO TIOCTPOCHHUS MAaTEMAaTHICCKUX MOJIETICH peabHBIX
CUTyallMii W WHTEPNPETAUA TOJYyYEHHBIX pENICHUH, 3HAKOMATCS C MpUMepamMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAYKE W B MCKYCCTBE, C BBIIAIOIIUMUCS
MaTEMaTHYECKIUMH OTKPBITUSIMHU U X aBTOPaMHU.

YueOHbIit Kypc anreOpbl M Hayajl MAaTeMaTUYeCKOro aHaiu3a o0JialaeT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIH peanu3yeTcsl Kak uepe3 y4eOHbI MaTepua,
CIOCOOCTBYIOIIHKN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK W 4epe3 Crenuduky
yaeOHOMI NesITeTbHOCTH, TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH,
MPOJIOJDKATEIFHON KOHIIEHTPAIlMM BHUMAHUS M OTBETCTBEHHOCTH 3a TOJTYYCHHBIN
pe3ynbTar.

B ocHoBe meTomuku 00yueHus ainreOpe M HadajlaM MAaTeMaTHYeCKOTO aHaln3a JICKHUT
NEeATEeILHOCTHBIN TPUHITUI O0yJCHHUS.

B crpykType mporpaMMmbl 1Mo anreOpe W HadajgaM aHalli3a BBIJICISIFOTCS CICIYIOIIHIC
coJiepKaTeIbHO-METOIMYCCKUE TUHUH: «HUucia u BeauciacHUN, « DyHKINHN U TpaduKmy,
«YpaBHEHUsT M HEpaBeHCTBa», «Hawanma maremartndeckoro anainmusa», «MHOXkecCTBa M
jJoruka». Bce OCHOBHBIE COACpPKATEILHO-METOIUYCCKAE JIMHUM HW3Y4aloTcs Ha
OPOTSKEHUHM JBYX JIeT OOydeHHMsi Ha YpPOBHE CpelHero oo6iero oOpa3oBaHus,
€CTECTBEHHO JIOTIONHSS JAPYr Jpyra W TOCTEIEHHO HACHIIASICh HOBBIMH

12



®denepanpHas padbodas nporpamma | Matemaruka. 10—11 kmaccsl (0a30BbIi ypOBEHB)

TEeMaMu U pasaenaMu. J(aHHbIM yaeOHBIH Kypce SBISETCS HHTETPATUBHBIM, TTOCKOJIBKY
o0benuHsET B cede coJieprkaHre HECKOJIBKUX MaTeMaTHUYeCKUX JTUCIUIUINH: anreopa,
TPUTOHOMETPHUSI, MATEMATHUECKUI aHaIu3, TEOPUSI MHOXKECTB U Jipyrue. [1lo mepe Toro
KaK 0Oy4Jarolfecs OBJIaJIEBAIOT BCe O0Jee MUPOKUM MATEMATHUECKUM amapaToM,

y HHUX IIOCJIeI0BATEIHLHO (POPMUPYETCSI U COBEPIICHCTBYETCSI YMEHHUE CTPOUTD
MaTeMaTUYECKYIO MOJIETTh peanbHOMN CUTYyaIluH, MPUMEHSITh 3HaHUS,

NOJIyYeHHbIE B YYEOHOM Kypce «AnreOpa ¥ Havajla MAaTeMAaTHYECKOro aHallh3ay, s
pellieHus CaMOCTOSTENbHO C(HOPMYIUPOBAHHOW MaTeMaTHUYECKOW 3aJadyd, a 3aTeM
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT.

ConepxarenpHO-MeToIMYecKas TUHUA «Hucna u BEIUMCICHUSD 3aBepIIaeT (GOpMHUPOBAHHE
HABBIKOB HCIIOJIb30BaHUS JIEWCTBUTENIBHBIX YHUCEN, KOTOPOE OBLIO HAyaTO HAa YpPOBHE
OCHOBHOTO o01miero oOpaszoBanusi. Ha ypoBHe cpennero oOiiero oOpa3zoBaHus 0C000€
BHUMaHHE  ynensercs  (OPMHUPOBAHMIO  IMPOYHBIX  BBIYMCIMTEIbHBIX  HABBIKOB,
BKJIFOUYAIOLIUX B ce0sl MCIOIb30BAaHUE PAa3IMUHBIX (OPM 3alKMCH ACHCTBUTEIBLHOIO YHCIIA,
YMEHHME pAlMOHAJIBHO BBIMOJHATH JEHCTBUS C HUMH, JielaTh NPUKUIKY, OLEHUBAThH
pe3ynpraT. O0ydaromuecs noiay4aroT HaBbIKM NPUOIMKEHHBIX BBIYUCICHUN, BBITIOIHEHUS
JNeMCTBUA € 4YHUClIaMH, 3alUCaHHBIMM B CTaHAApTHOM (¢opMe, HUCHOJIb30BaHUS
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

ConeprkarenbHasi TUHUS «YpaBHEHUS] U HEPABEHCTBA» pEAIM3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IOCKOJIBKY B KaKIOM paszene
OporpaMmbl  MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIMIMX 3azad. OOywarouuecs
OBJIAJICBAIOT PA3IMYHBIMA METOJaMHU DPEIICHUS IENbIX, PAlMOHANBHBIX, MPPAIIMOHATBHBIX,
MOKa3aTeNbHBIX, JOTapHU(PMUUIECKUX U TPUTOHOMETPHUYECKUX YpaBHEHHWI, HEPABEHCTB U UX
cucreM. [lomyueHHble yMEHUSI MCHONB3YIOTCS HPU HCCIIEAOBAHUM (PYHKIHMHA C MOMOIIBIO
POM3BOJAHON, PELICHUM MPHUKIAJHBIX 3ajad W 3ajad Ha HaXOXKJIEHUE HauOOJbIINX U
HAaMMEHBLIMX 3HaueHUH (QyHKuuM. [laHHas conmepikaTelibHasl JUHMS BKIIIOYAET B ceOsl Takke
dbopMupoBaHHE€ YMEHUI BBIMOJIHITH pacdyeThl 1O ¢opMmyaaM, NpPeoOpa3oBaHUsS MEJbIX,
palMOHAJIbHBIX, MPPALMOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAXKEHHUM, a Takke
BBIPXKEHUI, ColepKalMX CTENeHUu U jorapudmbl. braronaps u3ydeHHro anredpandeckoro
MaTepuanga MNPOUCXOAUT JaIbHEWIIEe pa3BUTHE aJTOPUTMHUYECKOTO U aOCTPaKkTHOTO
MBIIIUIEHUST 00y4Jaromuxcs, GOpMHUPYIOTCS HaBBIKU JACTYKTUBHBIX PaCCYXICHUH, pabOTHI C
CUMBOJIbHBIMH (DOpMaMH, TPEACTABICHUSI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE
paBeHCTB M HepaBeHCTB. AnreOpa npeanaraeT 3(p(EeKTUBHbIE UHCTPYMEHTHI IS PEIICHUs
NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HaIrJISIIHO JIEMOHCTPUPYET CBOU
BO3MOYXHOCTH KakK sI3bIKa HAyKH.

ConepxxatenpHO-MeTOAMYecKass  JuHUS — «DyHKIMM W TpaQuKu»  TECHO

HeperyieTaeTcs ¢ APYruMHU JIMHUAMU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJENOBAaTEIbHOCTh  W3Y4YEHHs  Martepuana. V3yueHue  cTeneHHOW,

MOKA3aTeNIbHON, JIOTapU(PMUIECKON M TPUTOHOMETPUYECKUX (YHKIHMA, UX CBOWCTB U
rpadukoB, UCTIOIB30BaHUE (DYHKIMHN JJIs pEelIeHus 3a7a4d U3 APYTruX yYEOHBIX MPEIMETOB
U pEabHOW >KU3HM TECHO CBA3aHO KaK C MaTeMaTU4YeCKUM AaHaJU30M, TaK
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U C pEIIEHHEM YpaBHEHMM M HepaBeHCTB. [Ipum »TOM Oosbllioe BHUMAHUE YIEISAETCS
(OpMUPOBAHNIO YMEHHUS BbIpaXKaTb (OpPMyJaMU 3aBUCHUMOCTH MEXIY Ppa3InYHbIMU
BEJIMUYMHAMH, MCCIEN0BaTh IOJy4YeHHble (YHKUIUHU, CTPOUTh UX rpaduxu. Marepuan
COJIep/KaTeNbHOM JIMHUM HAalleJIeH Ha pa3BUTUE YMEHMM M HaBBIKOB, MO3BOJISIOLINX
BBIp@XaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B pPa3iMuHON (QopMme: aHATUTUYECKOM,
rpaduyeckoil U cioBecHOW. Ero m3yueHme crnocoOCTBYET Pa3BUTHIO aJITOPUTMHYECKOTO
MBIIIUICHHUS, CTIOCOOHOCTH K 00OOIICHUIO U KOHKPETU3AllMH, UCTIOJIb30BaHUIO aHAJIOTHH.
CopnepxarenpHas nuHus «Havaia mMareMaTHuecKoro aHalin3ay IO3BOJISIET CYIIECTBEHHO
paclIMpUTh Kpyr Kak MaTreéMaTH4eCKuX, TaK M MPUKIAIHBIX 3a4ad, JAOCTYIHBIX
00y4aromuMcs, y KOTOPBIX MOSBISETCS BO3MOXHOCTh MCCIEAOBATh U CTPOUTH IpaduKu
(yHKUMNA, ONpEeAeNaTh UX HAauOOJbIIME U HAUMEHbIIWE 3HAYEHHS, BBIYUCIATH IUIOLIAIH
buryp m o0beMbl TeJ, HAXOJUTh CKOPOCTH M YCKOpeHus mnpoiieccoB. CoaepxaTenbHas
JIMHUSL OTKPBIBAET HOBBIE BOBMOXXHOCTH MOCTPOCHUSI MATEMATHUYECKUX MOJIEIEH peaTbHbIX
CUTyallMil, HaXOXKJCHHS HAWIyYlIero pelmieHus B NPHUKIAJAHBIX, B TOM YHCIE
COIIMAIbHO-P)KOHOMUYECKUX, 3aJa4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOIO
aHajgu3a CIIOCOOCTBYET  Pa3BUTHUIO  aOCTPaKkTHOro, (HOPMabHO-IOTUUYECKOTO U
KpPEaTUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHUHN paclO3HaBaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTHUKUd B HayKe, TEXHHKEe U HcKyccTBe. OOyuaroluecsi Y3HAIOT O BbIIAIOIIUXCS
pe3ynbTaTax, OJIYYeHHBIX B XOJI€ PA3BUTHsI MATEMATUKU KaK HAYKH, U KX aBTOPax.
ConeprxarenpbHO-MeTOAMYECKasl JTUHUSA «MHOXKECTBA U JIOTHMKa» B OCHOBHOM ITOCBSIIICHA
AJIEMEHTaM TEOPUU MHOXKECTB. TE€0pETUKO-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT
BECh KypC IIKOJBbHOM MAaTeMaTUKU M MpeAsiaraloT Haubosiee YHUBEPCAJIbHBIN S3bIK,
0o0BeIMHSIONINNA BCE pa3/iesibl MaTeMaTUKU U €€ MPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTU4YeCKHe AMCLMIUIMHBI B eAuHoe uenoe. [[oaToMy BaXXHO JaTh BO3MOYKHOCTB
o0yyaromieMycsi HOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTEMAaTHKU U
VICITOJIB30BATh €r0 I BBIPAXKEHUSI CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa ¥ Hayajia MaTEMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MPHU3BAaHbI CPOPMUPOBATH HABBIKU
MOCTPOEHUSI MOJIEJE pealbHbIX CUTyallud, UCCIEAOBAHMS 3TUX MOJENEH C MOMOIIBIO
annapara aiareOpsl M MaTeMaTUYeCKOro aHaiu3a M UHTEpHpeTalvyd MOJyYEHHBIX
pe3ynbTaToB. Takue 3aaHus BIUIETEHbl B KaXKAbIM W3 pa3/iesioB MPOrpaMMbl, MOCKOIbKY
BECh MaTepuall yueOHOro Kypca IUPOKO UCIONIb3YETCs sl pEIIeHUs PUKIAAHBIX 3a/1ay.
[Ipy pemeHun  peanbHbIX  MPAKTHMUECKUX  3a7ad  oOydarolivecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCH,
UCIOJI30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpobiemMy. JlesTenbHOCTh 1o
(GOpMHpPOBAaHMIO HABBIKOB pEIIEHUS MPUKIAIHBIX 3aJad OpraHU3yeTcss B IIpoliecce
U3Y4YEHUS BCEX TEM YUeOHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIIA3ay.
OO011iee YMCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3Yy4YEeHHsI yuyeOHOro kypca «Ausredpa u
Hayaja MareMaTH4yecKoro aHanuzay», — 170 gacoB: B 10 kiacce — 68 4dacoB (2 4daca B
Heneno), B 11 knacce —102 yaca (3 yaca B Heeno).

14



®denepanpHas padboyuas nporpamma | Matemaruka. 10—11 kmaccsl (0a30BbIi ypOBEHB)

COIEPXAHME OBYYEHWUSA

10 KJIACC

Yuciia v BIYUCICHUSA

Pannonanbsubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOM, MPOIEHTHI, OECKOHEUHBIE

nepuouyeckue Jpodu. ApudMeTrhyeckue ornepanud C palroOHaJbHBIMU YHCIIAMH,

npeoOpa3oBaHus YHUCIOBBIX BblpakeHW. I[lpumeHeHnue aApoOGeil W MPOLIEHTOB IS

peLIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U peabHOM )KU3HU.
[elicTBUTENbHBIE yycia.  PanyoHanmpHBIE W UMPpAlMOHAIBHBIE  YHUCHA.

ApudmMernueckue oreparuu ¢ AeHCTBUTEIbHBIMU YnciIamMu. [[pubamkeHHbIe BRIYUCIICHHS,

MpaBUJia OKPYTJICHUS, IPUKUJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUI.

Crenenb ¢ nenbiM mnokazatesnem. CrangaptHas (gopma 3amucu ACHCTBUTEIBHOTO YHUCIIA.

Hcnonb3oBanue noaxonasmiel (GopMbl 3amucu JEUCTBUTEIBHBIX YHUCEN JJI PELICHUS

MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernuecknii KopeHb HaTypajdbHOW creneHu. JlelcTBus ¢ apudmeTHuecKuMu

KOPHSIMU HaTypaJIbHOW CTETICHHU.

CHHyC, KOCHHYC U TaHI€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI€HC

YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU. OcHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.
VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHcTBO, penieHue HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.

PemieHrne TpUroHOMETPUYECKUX YPABHEHU M.
[IpyuMeHeHne ypaBHEHUMN M HEPABEHCTB K PELICHUIO MATEMAaTHYECKHUX 3a1ad W 3a7a4 U3
pa3IMYHBIX 00JaCTEN HAYKU U PeaTbHOM KU3HHU.

DYyHKIUHN U TPAPUKH

®OyHk1us, criocoOs! 3aaanns GyHkiuu. ['padux ¢pynkiuu. Bzaumuo odpaTabie QyHKIIHH.
OOnacTh ornpeaenacHUs] 1 MHOXECTBO 3HaueHuM (yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA. YeTHBIC 1 HEUETHBIC (DYHKITHH.

CrenenHas QyHKIMS C HaTypajdbHBIM M IElbIM TMOKa3aTeneM. Ee cBoiicTBa m rpaduk.
CaolicTBa 1 rpauK KOpHs N-O CTENEeHHU.

Tpuronomerpudeckass OKPYXHOCTb, OMNpPEICICHWE TPUTOHOMETPUYECKUX  (YHKIIHIA
YHICIIOBOTO apTyMEHTa.

Havaja MmareMaTH4eCKOro aHaju3a
HOCJIC,Z[OB&TCJ'IBHOCTI/I, CITOCOOBI 3aJaHus MOCJIEA0BATEIbHOCTEH. MOHOTOHHBIE
MIOCJICA0BATCIIBHOCTH.
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Apudmernueckass U TreoMmeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromias
reomerpuyeckas mnporpeccus. CymMma OecKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccuu. Gopmya CIOXKHBIX MPOIEHTOB. Vcronb3oBaHUe MPOTrpeccud AJis peuieHus
peanbHBIX 33124 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA
MHoxecTBO, onepauuu HaJa MHOXecTBaMU. [[marpammbl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara Juisl ONKMCAHUs PEANbHBIX MPOLECCOB U SBIICHUM,
IIPU PEIICHUH 3a71a4 U3 JPYTUX Y4EOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yucia v BBIYUCTIEHUS
Hatypanbsubie u nienbie uncina. [pusHaku AeIMMOCTH 1EJIbIX YUCEIL.
Crenensp ¢ palmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENIEHMU.
Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA
[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.
[TpeoOpa3oBanue BbIpaXEHUM, COIEPIKALMX CTENEHH C PAllMOHAIBHBIM MOKA3aTEIEM.
IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.
CucreMbl TUMHEHHBIX ypaBHEHHU. PellleHWe NpUKIAaIHBIX 33Ja4 C MOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHECHUH.
CuHcteMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHU U HEPABEHCTB.
[IpuMeHeHnE ypaBHEHUM, CHCTEM W HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a1ad U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peanbHOU KU3HHU.

@OyHkuuu U rpadpuku
Oyukius.  Ilepuoanueckue  QyHkiuu. [IpoMexxyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl 1 MUHUMYMbI QyHKUMU. Hanbonbiiee n HaumeHblIee 3Ha4eHHE (DYHKIMH
Ha IPOMEKYTKE.
Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.
[TokazatenbHas u Jorapudpmuueckas GQyHKIMU, UX CBOMCTBA U rpaduKH.
Hcnons3oBanue rpadukoB GyHKUIMHN 17151 pellieHus YpaBHEHUN U TMHEUHBIX CUCTEM.
Hcnonbs3oBanue rpadukoB  QyHKUMHA Ui UCCICNOBAaHUS  MPOIECCOB
U 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT MpU pPEIICHUH 33Jady U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHajIu3a
HenpepriBable GpyHKIMH. MeTo1 MHTEPBAJIOB ISl pEIICHNUS HEPABEHCTB.
[TpousBoanas pynkuuu. ['eomerpruyeckuii u GU3MUECKU CMBICI TPOU3BOAHOM.
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ITponsBoaHbIe 37€MEHTAPHBIX (PyHKUMNA. POPMyIIbI HAXO0XKIAECHUS MPOU3BOJHON CYyMMBI,

IPOU3BENIEHUS U YaCTHOTO (PYHKIIMH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTb U SKCTPEMYMBL.

HaxoxxneHrie HaubobIlero 1 HaMMEHbLIETo 3HaueHUs! (PYHKIIMU Ha OTPE3KeE.

[IpumMeHeHre NPOU3BOAHOM JUIsl HAXOXKJIEHUS HAaWIy4llIero pPElEeHUs B MNPUKIAIHBIX

3a7iauax, JAJIsl ONpeesIeHUs] CKOPOCTH Ipolecca, 3aaHHOr0 (popMyIIoi nin rpaduKoM.
[TepBoobOpasnas. Tabmuiia nepBooOpa3HBIX.

WuTerpan, ero reoMeTrpuueckuidi U (Qu3MUeckuii cMmbIci. BelumcieHue wHTerpaia Io

dbopmyne Hrrorona—JleiOnura.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy obOydenuss B 10 kiacce oOydaromuics TMOJMYYUT CIEIYIONIUME MPEIMETHBIC
pe3yJbTaThI:

Ywuca 1 BHIYUCIICHUS:

ONEpPUPOBATH TOHATUSIMH: PAIMOHAIILHOE U JIEWCTBUTEIILHOE 4YHUCJIO, OOBIKHOBEHHAs U
JeCATUYHAs APOOb, MPOIICHTHI;

BBITIOJIHATH apU(PMETHUUECKHUE OTIEpPaIliU C PAllMOHATIBHBIMU U IEHCTBUTEILHBIMU YHCIIAMU;
BBITIONIHATh TMPUOJIMKEHHBIC BBIUMCICHMSI, WCIONB3YSl TMpaBuUjia OKPYIJICHUS, JeNaTh
MPUKHUIKY U OLICHKY PE3yJIbTaTa BbIYMCIICHUI;

OTIEpUPOBAThH TMOHSATUSIMU: CTENEHb C IEJNBIM IMOKa3aTeleM, CTaHAapTHas (gopma 3amucu
JNEUCTBUTEIBHOIO YHUCJA, KOPEHb HATYypaJbHOW CTENEHU, HUCIOJIb30BaTh MOAXOSIILYIO
dbopMy 3amucu JIEUCTBUTENBHBIX YWCEN Ui peHIeHUS TPAKTHUYECKUX 3a1ad |
MPEACTABICHUS TaHHBIX;

ONEPUPOBATH MOHITUSIMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YIJja, UCIOJIb30BaTh
3aMUCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKHUE (PYHKITUH.

YpaBHeHUs U HEPABEHCTBA:

OIIEpUPOBAThH MOHATHUSAMHU: TOXIAECTBO, YPaBHEHUE, HEPABCHCTBO, LIEJIOE, PALMOHAIBHOE,
MppalrOHAIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHMUE;

BBIMOJHATh ~ MpeoOpa3oBaHUsl ~ TPUTOHOMETPUYECKUX  BBIPAKEHUH M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHUS,

BBINIOJIHATHh MPEe0Opa30BaHUsl LEbIX, PAIMOHAIBHBIX U MPPALMOHAIBHBIX BBIPAKEHUN U
pelaTe OCHOBHBIE THUIIbI LEJBIX, PALUOHAJIBHBIX W HUPPALMOHAIBHBIX YPAaBHEHUU W
HEPABEHCTB;

IIPUMEHATh YPAaBHEHMSI U HEPABEHCTBA Ul PELICHUS MaTEMAaTUYECKUX 3a1ad W 3a1ad u3
pa3IMyHbIX 00JaCTEN HAYKU U peabHOM )KU3HU;

MOJICIMPOBAaTh peajbHblE CUTyalldd Ha SA3bIKE anreOpbl, COCTABIATH BBIPAKEHMUS,
YpPaBHEHHUsI, HEPABEHCTBA II0 YCIOBUIO 3aJayd, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM anmapara ajareOpsl.
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DyHKUMH U TPAPUKU:
OIEpUPOBATh MOHATUAMM: (QYHKIUS, CIOCOOBI 3a1aHusl PYHKIMH, 00JIACTh ONPEIEIICHUS U
MHO>KECTBO 3HaUeHUN QYHKIUH, rpauK PYHKINH, B3AUMHO OOpaTHbIE (PYHKIINH;
OTIEpUPOBATH MOHATUSAMHU: YETHOCTh M HEUETHOCTh (DYHKIMHU, HYJTU QYHKIUH, TPOMEKYTKH
3HAKOMIOCTOSIHCTBA;

UCIONB30BaTh Tpaduku QyHKIUN AJs pelIeHUs] ypaBHEHHI;
CTPOUTh U YUTATh TpapUKu JUHEHHOW (YHKIUH, KBaJApPaTHUYHON (DYHKUIMHU, CTENEHHOU
(GYHKIIAA € TIETBIM ITOKa3aTeNeM;
UCTIONB30BaTh rpaduku (YHKIUN U1 MCCIEAOBAaHUS TPOIECCOB U 3aBUCUMOCTEH MpH
pElIEHUH 3aJad M3 JPYrux YYEOHBIX MPEIMETOB M PEAIbHOW >KM3HHU, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU.

HauvaJjia MaTeMaTH4YeCKOI0 aHAJIN3A:
OTEpUpPOBATh TOHATHSMU: TIOCIEIOBATEIbHOCTh, apu(METHUecKasi U T'eOMETpUYecKast
IPOTPECCHUH;
OTIEpUPOBATH MOHATHAMH: OECKOHEYHO yOBIBAIOIIasi TeOMETpUYecKasi pOTrpeccusi, cymma
OECKOHEYHO yOBbIBAIOIIEH FT€OMETPUUECKON IPOrPECCHH;

3aJ1aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUYHbIMU CIIOCO0AMU;
UCIOJIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M IMPOrpecCUi Al PELICHUs] peabHbIX
3aJ1a4 MPUKJIAJHOTO XapakTepa.

MHo:kecTBa M JIOTHKA:

OIIEpUPOBATH TTOHATHUSIMU: MHOMXECTBO, ONEPAllMU HAJl MHOKECTBAMU;
HCTIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JiJI1 ONMUCAHUS PEATTbHBIX ITPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33J1a4 U3 JIPYTUX YYCOHBIX MTPEAMETOB;

OIIEpUPOBATH TTOHATHUSIMHU: OINPEACICHUE, TEOPEMA, CIEACTBUE, I0KA3aTEIHCTRO.

K xonmy ob0ydenuss B 11 kiacce oOydaromuics TMOMYYUT CIEIYIONIUNE MPEIMETHBIC
pEe3yJIbTATHI:

Yucja ¥ BLIYUCTICHUA:
OIEpUPOBATH MOHATUSAMU: HATYPaAJIbHOE, LIEJIO€ YUCIIO, UCITOJIb30BaTh MPU3HAKH JEITUMOCTH
LIEJTBIX YUCEJI, PA3JI0KEHHUE YMCIIa HA POCTHIC MHOXKUTENM JIJIS1 PEILICHUS 3a/1a4;
OINIEpUPOBATH TTOHATUEM: CTEIIEHD C PAIIMOHAJIBHBIM MOKA3ATEIIEM;
OTNIEPUPOBATh MOHATUSIMU: JIOTaprU(PM YKCIIa, TECITUUHBIC U HATYpalbHbIE JOrapu(MBbI.

YpaBHeHUs U HEPpABEHCTBA:

NPUMEHSATH CBOMCTBA CTENMEHM JJsi MNpeoOpa3oBaHUsS BBIPAXKEHUN, ONEPUPOBATH
MOHATUSAMU: TI0KA3aTEJIbHOE YPAaBHEHHWE U HEPABEHCTBO, pPELIaTb OCHOBHBIC THUIIBI
II0KA3aTEeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATh MPE0Opa30BaHMsI BBIPAKEHUM, COJEPXKALIMX JIOrapu(Mbl, ONEpUPOBAThH
MNOHATUSIMU: JIOTapU(PMUUYECKOE YPAaBHEHHE W HEPABEHCTBO, pELIaTh OCHOBHBIC THIIBI
jgorapu(pMUUECKUX YPAaBHEHUM U HEPABEHCTB;
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HaXOAUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
OIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUN WM €€ pelIeHHE, HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JIJIs1 peLICHMs] PAKTUUECKUX 3a]1a4;
HaXOAMUTh PEIICHUs MMPOCTEHIINX CUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX YPaBHEHUN U
HEPABEHCTB;
MOJICJIMPOBaTh pEabHblE CUTyallUd Ha S3bIKE aureOpbl, COCTaBIATh BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA W CUCTEMBI IO YCIOBUIO 3a/1ayd, HCCIEAOBATh MOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHUEM ammapara anreOphl.

DOyHkuuu ¥ rpapuku:

OMEpUPOBaTh TOHATUSAMHU: TEpUOANYECKas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTHU

(GyHKUIHH, TOYKH IKCTpeMyMa (DYHKIIMH, HAUOOJbIIEE U HAUMEHbIIEEe 3HAYEHUSI PYHKIUU

Ha IPOMEKYTKE, UCIOJIb30BATh UX VISl UCCIIEIOBAaHUS (DYHKIIMH, 3aJaHHOU rpapuKOM;
ONEpUpOBaTh  MOHATUSAMHU: TrpaUKd  IOKA3aTENbHOM,  JIOrapu(pMUUYECKOM

U TPUTOHOMETPUYECKUX (PYHKIMI, M300pakaTb HWX Ha KOOPJAWHATHOM IUIOCKOCTH U

UCITIOJIB30BATh JJIS PEIICHUS] YPABHEHHI U HEPABEHCTB;

U300pakaTb HAa KOOPAMHATHOM TIUIOCKOCTM TpaUKd JIMHEWHBIX YpPaBHEHUU H

UCITIOJIB30BATh UX ISl PEILIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN;

UCIIOJIB30BaTh Tpaduku (PYHKUMN IJi1 KCCIEIOBAHMS TPOLIECCOB M 3aBUCUMOCTEH U3

JIPYrUX y4eOHBIX TUCUHUILINH.

Hauaja MmaTeMaTH4eCKOIro aHAJIN3a:

OTNIEPUPOBAThH MOHATUSIMU: HEMPEPbIBHAS (PYHKIIMS, MPOU3BOAHAS (PYHKIIMH, UCTIOIb30BATh

reoMeTpUYECKU 1 (PU3NIECKUIN CMBICI MPOU3BOAHOM JIJIsl pEIIeHUs 3a/1ay;

HaxOJHWTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, BBIUUCIATH IMPOU3BOJHBIC CYMMBI,

MIPOU3BEACHUS, YACTHOTO (DYHKITHIA,

WCIIOJIB30BaTh IPOM3BOJHYIO I HCCIECIOBaHWS (YHKIIMM HAa MOHOTOHHOCTh U

AKCTPEMYMBI, TIPUMEHSATH PE3YIbTAaThl UCCICAOBAHUS K TTIOCTPOCHHIO IPa(HKOB,;
HCII0JIb30BaTh MPOM3BOJHYIO  JUIl  HAXOXKJCHHUS  HAWIYYIIErO  pelIeHUs

B MPUKJIAJIHBIX, B TOM YKCJIE COIMAIbHO-DKOHOMHYECKHUX, 3a/1a4ax;

OTICPHPOBATh TOHATHUSAMH: TIEpBOOOpa3HAas W HHTErpasi, MOHMMAaTh TCOMETPHUCCKUU H

(bu3NYeCKuil CMBICT UHTETPaa;

HAXOJUTh MEPBOOOPA3HBIC DJEMEHTAPHBIX (DYHKIHM, BBIUUCIATH, MHTETPAT MO (Gopmylie

Hrrorona—JleiiObuuia;

peraTh MPUKIAIHbIC 3a/1adyi, B TOM YHCIIE COIUAIBHO-3KOHOMHYECKOTO0 U (PHM3HUECKOTo

XapakTepa, CpeCTBaMH MaTeMaTUYECKOr0 aHan3a.
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TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC
Haumenosaunwue pasaena KomuuecTBo
(Temsl) Kypca 4acoB
MHO>KECTBa pallMOHAIBHBIX U 14

I[CﬁCTBHTCJII)HBIX YHUCCII.
PaI_[I/IOHaJ'IBHI)IC YpPaBHCHUA U
HCPaBCHCTBA

OcHOBHOE coziepKaHHe

MHO3k€eCTBO, Onepanuu HaJl
MHOECTBaMH. JluarpaMmebl
Ditnepa—BenHa.

Panmonanehbie yncina. OObIKHOBEHHBIE
U JIECATUYHBIE IPOOU, MPOILIEHTHI,
OecKOHEUYHbIE IEPUOANYECKUE APOOH.
Apudmernueckue oneparuu ¢
palMOHAIIbHBIMU YU CIIAMU,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [I[pumenenue npodeit u
IIPOLIEHTOB ISl PELIEHUS TPUKIIATHBIX
3a/1a4 U3 Pa3JIUYHBIX OTPACIIEN 3HAHUU
Y peajbHOU KU3HU. JIeMCTBUTEIbHBIE
yucna. PanmonaneHbie U
VppalMOHaIbHbIE YUCIIA.
Apudmernueckue oneparuu C
JEUCTBUTEIbHBIMU YUCIAMU.
[TpubnmxeHHbIE BBIYUCIICHUS, TIPABHJIA
OKPYTJIEHHUs], IPUKUKA U OLICHKA
pe3yabpTaTa BIYUCICHHM.

OCHOBHBIE BHIBI
IESITEIBHOCTU
00yJaroImuxcs

HUcnoab3oBarh
TEOPETUKO-MHOKECTBEHHBIN
armapar JJis1 OUCAHUS X04a
pEIICHUSI MATEMATUYECKUX 3a]1a4,

a TAK)KE pEAIIbHBIX ITPOLIECCOB U
SBJICHU, IPY PEUICHUH 3a/1a4 U3
JAPYTUX y4eOHBIX MPEAMETOB.

OnepupoBarb NOHATUAMM:

PalMOHAIBHOE YUCIIO, IEUCTBUTEIILHOE
YHUCJI0, OOBIKHOBEHHAsS POOb,
JeCATUYHAS P00, MPOIICHTHI.
BoinosHsaTh apudmMeTnieckue
omnepannu ¢ paiOHAIbHBIMU U
JNEUCTBUTEIBLHBIMU YHCJIAMU;
MPUOIMKEHHBIE BEIYUCIICHUS,
MCMOJIb3YS MPABUJIa OKPYTJICHHUS.

Jenars NPUKUAKY ¥ OLIEHKY

pe3yJIbTaTa BEIYUCICHUM.

OnepupoBathb NOHATUAMMN:

TOXJIECTBO, YPABHEHUE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHbBIE
npeoOpa3oBaHus. Y paBHEHHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perienne
HEpaBEHCTBA. MeTo/1 MHTEPBAJIOB.
Pemenune nensix u
IpOOHO-pallMOHANBHBIX YPABHEHUN U
HEPAaBEHCTB

LIEJI0€ U PALMOHAIIBHOE YPAaBHEHHE,
HEPABEHCTBO.

BoinoJiHATH npeodpa3oBaHus 1EJIbIX
Y PALIMOHAJIBHBIX BBIPAKEHHM.
PemiaTh OCHOBHBIE THUIIBI HEIBIX
UPpaLMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB.

IIpumMeHATH panoHaIbHbBIE
YPaBHEHUS U HEPABEHCTBA

JUISL pELIEHUSI MaTEMAaTHYECKHX 3a/1a4
U 3a/1a4 U3 pa3InyHbIX 00JacTell HayKu
Y pEAIBHOM )KU3HU

(Dynkmu U rpapuku. CTeneHb
C TIEJIBIM TTOKa3aTesieM

OyHKIMS, CTIOCOOBI 3aJaHus (PYHKITHH.
B3aumuo obpatasie dhynkiuu. ['paduk
GyHKUIUU.

OO6nacTp onpeeieHUs] U MHOYKECTBO
3HaueHuil pyHkuuu. Hynu pyHkuum.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
Yernbple 1 HeYeTHBIC (yHKIMHA. CTETICHD
C 1eNbIM MokasareneMm. CTaHgapTHas
¢dbopma 3anucu AeUCTBUTEIBHOTO YUCIIA.
Hcnonb3oBanne moaxoasiieiit popMel
3aMuUCH ICUCTBUTEIIbHBIX YHUCET IS
pElIeHUs MPAKTUYECKUX 3a7a4 U
MIPEICTABJICHUSI TAHHBIX.

OnepupoBaTh NOHATHAMM:
GbyHKIUS, CIIOCOOBI 3aaHuUs
(yHKUIMU, B3aUMHO OOpaTHbIE
(GyHKUIMU, 00J1ACTh ONPEETICHUS U
MHO>KECTBO 3HAUCHUI (YHKIUH,
rpaguk QyHKIHMH; YETHOCTh U
HEYETHOCTh (DYHKIIMH, HYJIH
(YHKITIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.
BbInosiHATH Ipeodpa3oBaHus
CTENEHEN € LEJBIM MOKA3aTeIEM.
Hcnonp30BaTh CTAaHAAPTHYIO
dbopMy 3amucH EHCTBUTEIIEHOTO
quca.
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CrenenHas GyHKIIHUS C HATypaIbHBIM U
LeNbIM II0Ka3aTeneM. Ee cBolicTBa u

rpaduk

DopMyJIHPOBATH

U WTIOCTPUPOBATH TpauyecKu
CBOICTBaA CTENEHHON (DYHKIIUU.
Bripaxathb (popmyJiaMu 3aBUCUMOCTH
MEXKy BETUYNHAMH.

HUcnoab3oBath nngposbie

pecypchl Ui IOCTPOEHUs rpapuKoB
(YHKIIUU U U3YUYEHHS] X CBOMCTB

ApudmeTniuecKkuii KOpeHb
N—OM CTEICHH.
[ppatrioHanbHbIE YpaBHEHUS
Y HEPABEHCTBA

18

ApudmeTHuecKuil KOpeHb
HaTypaJbHOM CTENEHU. [[ercTBUS

C apu(PpMETUUECKUMU KOPHIMU N—Oi
CTETIEHU.

Pemenne nppanvoHaIbHbIX YPaBHEHUM
1 HEPABEHCTB.

CBoiicTBa 1 rpaduk KOpHS N-0i
CTEIICHU

DopMyJTHPOBATH, 3aIIUCHIBATH B
CHUMBOJINYECKOU (popMe U
WITIOCTPUPOBATH IPUMEPaMHU
CBOMCTBA KOPHA N-OM CTETICHH.
BbInouHATH peoOpa3oBaHus
UppaIiOHATbHBIX BBIPAKCHUI.
Pematb OCHOBHBIE THUIIBI
UppaIlMOHATBHBIX YPaBHCHUHN U
HEPABEHCTB.

IIpuMeHATH 1J1 pelieHnst
Pa3JIMYHBIX 32124 UpPALUOHAIIbHbBIC
ypaBHEHHUs U HepaBeHCTBA. CTPOUTD,
YHUTATh TpaduK KOPHS N-0i CTETICHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl

JUTSL TIOCTPOCHMSI TPaPUKOB (QYHKITUI U
U3YUYEHHUS X CBOMCTB
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['puroHomeTpuvecKue
ypaBHEHUS

DOpMyIIbl TPUTOHOMETPUHU.

22

CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO
aprymMeHnTa. ApKCUHYC, apKKOCHHYC
Y apKTaHTEHC YMCIOBOTO apTyMEHTA.
Tpuronomerpruyeckast OKpy>XKHOCTb,
oTpeesieHue TPUTOHOMETPUIECKIX
(GyHKIIUH 9MCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKCHHI.
Petienre TpuroHoMeTpuYeCKUx
ypaBHEHUN

[[locie1oBaTENBbHOCTH
1 IPOTpecCuu

ITocnemoBaTenbHOCTH, CIIOCOOBI

3aJlaHUS TI0CJIEJOBATEIILHOCTEH.
MOHOTOHHBIE MTOCIEA0BATENBHOCTH.
Apudmernueckas 1 reoMmeTprIecKas
nporpeccun. beckoneuno yobiBaromas
reomeTrpudeckas nporpeccus. Cymma
OECKOHEUHO YOBIBAIOIIEH
reOMETPUYECKOU IPOTrPECCUM.
dopMmyiia CIO0KHBIX ITPOLIEHTOB.
Hcnonp3oBanue nporpeccuu ist
pelIeHus pealbHbIX 3a7a4
MIPUKIIATHOTO XapaKTepa

OnepupoBarb NOHATHUSMHU: CHHYC,
KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO
yria.

Hcnoan30BaTh 3aNMCh
MIPOU3BOJILHOTO YTJIa Yyepe3 oOpaTHBIC
TPUTOHOMETPHYECKUE (PYHKITUH.
BbinoiHATH Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUM.
Pemiatb 0OCHOBHBIC THIIBI
TPUTOHOMETPUYECKUX YPABHCHUH

OnepupoBaTh NOHATHSMMU:
MOCJIEIOBATEIBHOCTb,
apu(pMeTndecKas U reoOMeTprudecKas
MIPOTPECCUU; OECKOHEYHO yOBIBArOIIAs
reOMETpUYECKas MPOrpeccusi, Cymma
OeckoHeUHO yObIBarolen
F€OMETPUUECKOU MPOrPECCUM.
3axaBaTh NOCJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs GpopMyJ1y CIOKHBIX
MPOLEHTOB /JIl PelIeHus 3a/1a4 U3
peanbHOM MPaKTHKU (C
UCIIOJIb30BAHUEM KaJIbKYJIATOPA).
HUcnoab30BaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U ITPOTPECCHM
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JUTSL PEIICHHSI PEaTbHBIX 331
MIPHUKJIATHOTO XapaKTepa

[ToBTOpeHMeE, 0000IIeHN E, 3 OcHOBHBIE MTOHATHS Kypca ajaredpsl 1 IIpuMeHATH OCHOBHBIE MTOHATHA Kypca
cucTeMaTH3allHsl 3HaHUH HavyaJl MaTeMaTuieckoro aHainmsa 10 anreOpbl ¥ HaYajl MATeMaTHYECKOTO
KJ1acca, 00001IeHnE 1 aHaju3a Uil peuieHus 3a1a4 u3
CUCTeMAaTHU3aIHsI 3HAHHUHA pEaNbHOM JKU3HU U APYTUX IIKOIBHBIX
TUCIUTUTAH
OBUIEE KOJIMYECTBO 68
YACOB I1O [IPOTPAMME
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11 KJIACC
HanmeHnoBaHwme pasniena KonmuectBo OcHOBHOE cOJIepKaHne OCHOBHBIC BHIBI JCSITEITHHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs

CTeneHb ¢ paloHaIbHBIM 12 CreneHs C paroHaIbLHBIM ®opMyIHPOBATH, 3ANIUCHIBATH

IIOKAa3aTeJIEM.
[TokazaTenbHast GyHKIHUA.
[Toka3zaTenbHbIC YpaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOMCTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaX)EeHUH,
COJIEpIKaMX PALMOHAIBHBIE CTEIICHH.
[loka3arenbHbIE YPaBHEHUS U
HEPABEHCTBA.

[TokazaTenbHas GyHKIIUS, €€ CBONCTBA U

rpadux

B CUMBOJINYeCKO# popme

Y WIJIIOCTPUPOBATH IPUMeEpPaMHu
CBOMCTBA CTEIICHU.

IIpuMeHATH CBOIICTBA CTENICHU

TSl TpeoOpa30oBaHUsI BRIPAKECHUH.
®opMyJIHPOBATH

Y WITKCTPUPOBATh rpadguyecku
CBOMCTBA MOKa3aTeIbHON (DYHKIIMH.
Pemath OCHOBHBIC THIIBI
MOKA3aTeJbHbIX YPABHEHUN

Y HEPABEHCTB.

Hcnoab3oBath HugpoBbie pecypcehbl
JUTSI TIOCTPOEHUS TpaduKoB HYHKITUHN U
W3YUYCHHS UX CBOMCTB

ITorapudmuaeckast GyHKIIHS.
Jlorapudmudeckre ypaBHEHUS
Y HEPABEHCTBA

12

Jlorapudwm yucna. [lecsTuanpie
U HaTypajbHBIC TOTapU(MBI.
[IpeoOpazoBaHKe BhIpAKCHUH,
coJiep KaIuX JOTapu(MBbI.
Jlorapudmuueckrie ypaBHEHUS
Y HEPABEHCTBA.

@®opMyaIHPOBATH, 3ANUCHIBATH
B CUMBOJINYeCKOi popme

U WLTIOCTPUPOBATH NIpUMeEpaMu
CBOICTBA Jlorapudma.
BoimosHaThs npeoOpa3zoBaHus
BBIPXKEHUM, COAEpIKAITUX
JoTapu(pMBbI.
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Jlorapudmudeckas (GyHKIHS, €€
CBOICTBa U TpaduK

DopMyIMPOBATH
1 WJIIOCTPUPOBATH rpaduvecku

CBOICTBa JorapupmMuueckon QyHKIUH.

Pemiatb OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX YpaBHEHHIMA

Y HEPABEHCTB.

Hcnoan3oBath nu(poBbIe pecypcbl
JUTSI IOCTPOEHUS TpapuKOB QYHKIUHN U
W3YYEHHS UX CBOMCTB.

3HAKOMHTBCS € UCTOPHEH pPa3BUTHS
MaTE€MaTUKHU

I'puroHomeTpuyeckKue
GyHKIIUU ¥ UX TpaduKu.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpuueckue GyHKIIUU, UX
CBOICTBa U TpaduKwy.

[Tpumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBartnb

MOHSATHEM MepruoIuecKast QyHKIIHS.
Crpouthb, aHAJIU3UPOBATh,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIUI.
®opMyIHPOBATH

U WITKOCTPUPOBATh rpaduyecku
CBOMCTBA TPUTOHOMETPUUYECKHUX
GyHKIMA.

Pemats npocrenimme
TPUTOHOMETPUYECKHUE
HEpaBEHCTBA.

HUcnoab3oBath rpapuku

JUISL PELLIEHHUS] TPUTOHOMETPHUYECKUX
HEPaBEHCTB.
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HUcnoab3oBaTh HUPpoBHIE pecypchbl
JUTSl TOCTPOEHHMS TpadUKOB PYHKIUN U
W3y4YECHUS UX CBOMCTB

[IpousBoanHas. [Ipumenenue
[TPOU3BOTHOM

24

HenpepsiBabie DyHKITMH. MeTo

HHTCPBAJIOB IJIA PCIICHUSA HCPABCHCTB.

[IpousBoaHas GyHKIIUU.
['eomeTrpuueckuit U puandecKuit
CMBICJI ITPOU3BOIHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
dbynxiuit. [Ipon3BoaHast CyMMBI,
NPOU3BEACHHUS, YACTHOTO (PYHKIIUH.
[IpumeHenne MpON3BOIHOM

K UCCIIEOBAHUIO (DYHKIIHIA

Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenue Haubosb1ero

Y HAMMEHBIIIETO 3HaUeHUs! QYyHKITUU
Ha OTpE3Ke.

IIprumeHenne mponu3BOHOM

JUTSL HAXOXKICHUS] HAMITyYIlIero
pellIeHUs B TPUKIIAIHBIX 3a]a4ax,
JUTSL OIIPEJIEIEHHsI CKOPOCTH Tpoliecca,
3aJlaHHOTO (POopMyJIOH MK rpaduKoM

OnepupoBatb NOHATHSIMM:
HenpepbIBHAs (PYHKIIHS; POU3BOIHAS
byHKINH.

Hcnoab3oBaTh reOMETPUYECKUI

1 GUBUYECKUN CMBICT POU3BOTHOM

JUISL PEIICHUS 3a/1a4.

Haxoauthb 11pousBoHbIE
AJIIEMEHTApHBIX (PYHKIUH,
BbIYUCJIATH IPOU3BOJIHBIC

CYMMBI, ITIPOU3BEICHNUS, YACTHOTO
GyHKIMIA.

Hcnoab3oBaTh NPOU3BOIHYIO

JUTSL ICCIIeTOBaHUsT (DYHKIINH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThl
HCCJIEAOBAHMS K IIOCTPOEHUIO
rpaduKoB.

IIpuMeHsaTH IPOU3BOIHYIO

JUISL HAXOKJICHUSI HAWJTy4Ilero
pEeLICHUs B TPUKIIAJIHBIX, B TOM YKCJIE
COLIMAJIBHO-D)KOHOMUYECKHUX, 3a7a4ax.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTUS
MaTeMaTUYECKOTO aHAJIN3a
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HTErpalt ¥ ero NpUMEHEHUs 9 [lepBooOpaznas. Tabnuia OnepupoBatb NOHATHSIMM:
NepBOOOPa3HBIX. nepBooOpa3Has, UHTErpall.
HNnTerpai, reomeTpudecKuii Haxoauts neppooOpasHbie
1 GU3UYECKUN CMBICT UHTETrpaJa. AJIEMEHTAPHBIX (PYHKIINIL; BHIYMCIATH
Brruncnenue unrerpana mno gopmyiie uHTErpai no popmysie
Hrrotona—Jleitonuia Hrrotona—Jleitonura.
3HAKOMHUTBCS C MCTOPHUEN Pa3BUTHUA
MAaTEMATHYECKOT0 aHAJIN3a
CucTtemMbl ypaBHEHUI 12 CucreMsbl JIMHEWHBIX YPABHEHUM. OnepupoBaTh NOHATHAMHU: CHCTEMA

Pemenne npukinagHeIx 3a0a4

C IOMOIIBIO CUCTEMBI JINHENHBIX
YPaBHECHUM.

Cucrembl 1 COBOKYITHOCTH LIEIIBIX,
pPalMOHAJIbHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX, JOTapUPMUUESCKIX
YPaBHEHUM U HEPABEHCTB.
Hcnons3oBanue rpadukoB QyHKINN
JUISL PEIIEHNS] YPABHEHUM U CUCTEM.
IIprMmeneHre ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4

U3 pa3IMyuHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnoab3oBaTh cUCTEMY JIMHEMHBIX
YPaBHEHUM JIs pEIICHUS
IIPAKTUYECKUX 3a/1a4.

HaxoauTh penieHus MpOCTEUIINX
CHUCTEM U COBOKYITHOCTEMN
paLMOHAIBHBIX YPAaBHEHUN

Y HEPABEHCTB.

Ucnoab3oBath rpapuku GyHKIUN
JUISl pELLICHUs] YPABHEHUM.
MopeaupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPa)KCHUS, YPAaBHEHHSI, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 33J1a4H,
HCCJIeI0BATH IOCTPOCHHBIE MOEJIH C
MCIOJIb30BaHMEM ammapara ajreopbl
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HatypanbHbie U 11elble Yucia 6 HatypanbsHbIC ¥ IeIbIC Ynciia B OnepupoBatb NOHATHSIMM:
3aJlayax U3 peasbHOM KU3HU. HATypaJbHOE YUCIIO, LIETI0€ YUCIIO.
[Ipu3HaKy AETUMOCTH LENbIX YUCEI Hcnonb30BaTh NpU3HAKY IETUMOCTH

IOCJIBIX YUCCII, PA3JIOKCHUC YUCJIa Ha
IMPOCTBIC MHOXKXHUTCIIN IJI PCIICHUS

3a/a4y
[loBTOpEHUE, 00001IEHNE, 18 OcHOBHBIE TTOHATHS Kypca anreOpsl U PemaTh npukiiajanbie 3a1a4u
cucTeMaTu3alus 3HaHU! HayaJl MaTeMaTHYeCKOro aHalln3a, U3 Pa3IMYHBIX 00JIaCTEH HAYKU U

000011IeHNE U CUCTEMATH3aLMsl 3HAHUN | peaJIbHOM KHU3HU C TIOMOILIBIO
OCHOBHBIX TOHATUH Kypca anreopsl U
HayaJl MAaTEMaTUYECKOT0 aHAJIN3a.
Bbi0upaTh onTHMaNbHBIE CIIOCOOBI
BBIYMCIICHUN.

Hcnosb3oBaTh 11 pelieHus 3a/1a4

YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOICTBA QYHKUIMHA U
rpadukoB

OBIIEE KOJIMYECTBO 102
YACOB IIO [TPOTPAMME

29



®denepanpHas padbodas nporpamma | Matemaruka. 10—11 kimaccsl (0a30BbIi yPOBEHB)

®EJIEPAJIBHASI PABOYAS IPOIT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHASA 3AIINCKA

BaxxrocTh yaeOHOTO Kypca reOMETpUH Ha YPOBHE CpeHETO 0011ero 0opa3oBaHus
00yCIIOBIIeHa TPAKTUYECKON 3HAUNMOCTBIO METAPEIMETHBIX U TTPEAMETHBIX

pE3yJAbTATOB O0YUYEHUSI TEOMETPUM B HAMIPABICHUH JIMYHOCTHOTO Pa3BUTHS
oby4Jaroruxcsi, popmupoBaHus GyHKIIMOHATHHOW MaTEeMAaTHUECKONW TPAaMOTHOCTH,
W3YUYEHHUSI IPYTUX YUYECOHBIX TUCIUIUINH. Pa3BuTre y 00ydaromuxcs mpaBUiIbHbIX
MPEICTABICHUN O CYIITHOCTH U MPOUCXOKIACHUN T€OMETPUUECKUX a0CTpaKIIUid,
COOTHOILIEHUH PEATIBHOTO U UACATBHOTO, XapaAKTEPE OTPAKEHUS MATEMAaTUUECKON

HAyKOW  SIBJEHUWM W  MPOLECCOB  pPEATbHOIO  MHpa, MECT€  T'€OMETpUHU

B CHUCTEME HAyK U POJIM MAaTeMaTHYECKOrO0 MOIEIMPOBAHUS B HAyYHOM IIO3HAHUU U B
MIPAKTUKE CIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHPOBO33pEHUsI OOydarommxcs, a
TaK)K€ KaueCTB MBIILJICHUS, HEOOXOUMBIX JJIs afjalTallik B COBPEMEHHOM OOIIIECTBE.
['eomeTpust siBNseTCS OMHUM U3 0a30BbIX MPEIMETOB HA YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak OOeCreYMBaeT BO3MOXKHOCTb M3Y4YEHHUS KakK JUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHUE, (GopMUpyeMOe MPU HU3YYEHUH OOYYAIOMIMMUCS TOHSTUUHBIX
OCHOB T'€OMETPUHU U TMOCTPOCHUU IEMOYKH JIOTUYECKUX YTBEPKICHUM B XOJI€ pPELICHUS
TeOMETPUYECKUX 3aJlay, YMEHUE BBIIBUTaTh M OMPOBEPTraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YAaCTHOCTH U3 Kypca
buzuKHm.

YMeHHne OpueHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00IaCTIX
NEeATeIbHOCTH 4esioBeka. OpHeHTalrs YelIOBeKa BO BpPEMEHM U MPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €ro COIMAIBLHOTO OBITHS, (OpMa OTPAKEHHS OKPYIKAIOIIETO MHUPAa,
YCIIOBUE YCIICITHOTO TIO3HAHHWS M AaKTUBHOTO TMPEoOpa3oBaHUs JIEHCTBUTEIBHOCTH.
OnepyupoBaHH€e MPOCTPAHCTBEHHBIMU 00Opa3aMu OOBCAMHSCT pa3HbIC BHUABI YUCOHOW H
TPYIOBOM JIESITEIBHOCTH, SIBISAETCS OJHUM U3 NPO(PECCHOHATHLHO BaXKHBIX KAauyeCTB,
MOATOMY aKTyallbHa 3a7ada (GOpPMHUPOBAHUA Y OOYYarOUIUXCA MPOCTPAHCTBEHHOTO
MBIIIUICHUSI KaK Pa3HOBUIHOCTH OOPAa3HOI'O MBIIIJICHUS — CYIIECTBEHHOTO KOMITIOHEHTA B
MOATOTOBKE K MPAKTUYECKOU IEATCIIBHOCTH MO MHOTUM HAMpPaBICHUSM.

[lenb ocBOEHUsI TporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE 00yUYEHUS
— o0meoOpa3oBaTeibHOE UM OONIIEKYJIBTYPHOE  pa3BUTHE OOydYalolUXCS  4Yepe3
obecrieueHre BO3MOXKHOCTH TMPUOOPETEHUS U  HCIOJB30BAHHUS  CHUCTEMATHYECKUX
T€OMETPUYECKUX 3HAHUM W JCUCTBUH, CHEIU(PUIHBIX TEOMETPUH, BO3MOXKHOCTHU
YCHENIHOTO TPOJOJDKEHUS O00pa3oBaHUs MO CHEIUATBHOCTSM, HE CBS3aHHBIM C
MPUKIIAIHBIM UCTOJb30BAHUEM T€OMETPHUH.

[TpuopuTeTHBEIME 3a7a9aMy OCBOEHUS yueOHOTO Kypca «I'eomeTpum» Ha 6a30BOM YpOBHE
B 10—11 knaccax siBisitoTCs:
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(opMUpOBaHKE NPEICTABICHUS O TEOMETPUU KaK 4aCTU MUPOBOU KYyJIbTYpbl U OCO3HAHUE
€€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

(opMupOBaHKE NPEICTABIECHNS O MHOTOTPAHHUKAX M Telax BPALICHUs KaK O BaKHEHUIINX
MaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX ONUCHIBaTh W M3y4yaTb pAa3HbIC SIBICHUSA
OKpY>KaIOIIEeT0 MUPA;
dbopMupoBaHHEe YMEHHS pAclO3HAaBaTh Ha 4YepTeX axX, MOJACNSAX M B peaJbHOM MHpPE
MHOTOIPAHHHUKH U TeJla BPAalIEHUS;

OBJQJICHHE METOJAaMU  pEIICHHs 33Ja4 Ha [OCTPOEHHUA Ha  H300paKeHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

dbopmupoBanue YMEHHUS OIIepUpPOBATH OCHOBHBIMHU MOHATUSIMU

0 MHOTOTpaHHUKAX U TeJlax BpallleHUs] © UX OCHOBHBIMU CBOMCTBAMH;

OBJIQJICHUE QJITOPUTMAMM PEIICHHUS OCHOBHBIX THUIOB 3a/1ay, (OPMUPOBAHHE YMEHHS
IPOBOJUTh  HECIOXKHBIE  JOKAa3aTelbHbIE  PACCyXIEHUS B  XOAE€  PEIICHUS
CTEPEOMETPUYECKHUX 3a7a4 U 3a/1a4 C IPAKTUUECKUM COJICPKAHUEM;

pa3BUTHE  HWHTEUIEKTYaJbHbIX M  TBOPUYECKMX  CHOCOOHOCTEM  OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIEN0BATEILCKUX YMEHUH, KDUTUYHOCTU MBIIILICHUS;
¢opmupoBaHre (QYHKIUMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETpUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CHUTyallUsX M TPU HU3YUYEHUHM JPYIHMX Y4eOHBIX NPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (POPMYJIMPOBATh UX HA A3BIKE T€OMETPUU
U CO37aBaTh T'€OMETPUYECKUE MOJIENH, IPUMEHITh OCBOEHHBII N€OMETPUYECKUI anmapar
JUIS pElICHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETHUPOBATh M OLEHUBATH
NOJIyYEHHBIE PE3YJIBTATHI.

OTAUYUTENIHOM OCOOEHHOCTHIO MPOrpaMMbl IO T€OMETPUM SIBJISICTCSI BKJIIOUEHHE B KypC
CTEpEOMETPUM B HayaJle €ro H3y4eHMs 3a7ad, PEIIaeMbIX Ha YPOBHE WHTYWTHBHOI'O
NO3HAHMs, W OIpeAeNeHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HaJl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBILUICHUS, CTUMYJIUPYET
NpPOTEKaHWE WMHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K JalbHEUIIEMY H3YyUYECHHIO
npeaMera.

[IpeanouyTeHue OTAAETCS HATJISIHO-KOHCTPYKTUBHOMY METOAY O0Y4YEHUs, TO €CTh
TEOPETUUYECKHE 3HAHUSI UMEIOT B CBOE OCHOBE YyBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKONM  JEATENIbBHOCTU.  Pa3BUTHE  INPOCTPAHCTBEHHBIX  IPEACTABICHUU

y 00y4arommxcs B Kypce CTEpeOMETPUU IPOBOAUTCS 3a CUET pEeUICHUs 3a/1a4
HAa  CO3[aHME€  NPOCTPAHCTBEHHBIX OOpa3oB M  3a7ady Ha  ONEpPUpPOBAHHE

POCTPaHCTBEHHbIMU 00pa3amu. Coznanue o0pa3a MPOBOJUTCS C OMOPOM HA HATIISIAHOCTD,
a omepupoBaHue oOpa3oM — B YCJIOBHUSX OTBJICYEHHUS OT HATISAHOCTHU, MBICIEHHOTO
WU3MEHEHHS €r0 UCXOHOTO COJIEpP KaHMUS.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU YueOHOTO Kypca «['eomerpusi» B 10—11 kmaccax
aBistoTCs:  «MHororpaHHukmn», «lIpsiMple W TUIOCKOCTH B TMpocTpaHCTBe», «Tena
BpalleHus», «BekTopbl U KOOpAMHATHI B MPOCTPaHCTBE». POPMUPOBAHUE JIOTUYECKUX
YMEHUH pacnpenenseTcss HE TOJbKO IO COAEP)KATEIbHBIM JIMHHUAM, HO M MO ToJaMm
0o0y4eHHs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHUsI.
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Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIECE TMPEAMETHBIM pe3yJbTaTaM OCBOCHUS
IPOrpaMMbl [0 TE€OMETPHH, PACIPEICICHHBIM IO ToJlaM OOYYCHHS, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YTOOBI OBJIAJICHHE TCOMETPHUUYCCKUMHU IMOHATUSIMH M HaBBIKAMH
OCYIIECTBIISIIOCH TIOCIICOBATEIBHO M IIOCTYIATEIbHO, C COOJIOJCHWEM TPUHIIHUIIA
IIPECEMCTBEHHOCTH, YTOOBI HOBBIC 3HAaHHWS BKIIOYAIUCh B  OOIIYIO  CHCTEMY
TCOMETPUYCCKUX TIPEJCTABICHUN OOYYarOIIUXCsl, PacIIUpsst W YIrayolss ee, oOpas3ys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3H.

OO0miee 4ncmo 9acoB, pEKOMEHIOBAHHBIX MJIsl M3ydeHUs ydeOHoro Kypca «I'eomeTpusy —
102 gaca: B 10 kmacce — 68 yacoB (2 yaca B Heaenro), B 11 kmacce — 34 gaca (1 gac B
HEJICIIIO).

COAEPKAHUE OBYUYEHUSA

10 KJIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpur. Touka, mpsmMas, II0CKOCTh, MPOCTpaHCTBO. [loHsATHE
00 aKkCHMOMaTHYECKOM IOCTPOECHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUN U CIIEJCTBUS
U3 HUX.

B3anMmHOE pacronokeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIMECS, NapaJUIeIbHbIE U
CKpemmBaromuecs npsmelie. [lapammensHOCTh MPSAMBIX M IUIOCKOCTEW B NPOCTPAHCTBE:
NapajuiesIbHbIE MIPSMBIE B ITPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX NPAMBIX, APAILIENBHOCTD
NPSIMOM U IUIOCKOCTH. YTJIBI C COHAIIPAaBICHHBIMA CTOPOHAMH, YTOJ MEXAY NPSAMBIMHU B
npoctpancTBe. [lapaiyienbHOCTh TIOCKOCTEH: MapaJUIeNIbHbIE TUJIOCKOCTH, CBOMCTBA
napajienbHbIX Tiockoctel. IIpocTeilime npocTpaHCTBEHHbIE (QUIYpbl HA IUIOCKOCTH:
TeTpas’ap, KyO, napasuiesenurnel, TOCTPOSHUE CEUEHUI.

[lepneHAUKYJISIPHOCTh  IPSAMOM U IUIOCKOCTH:  IEPIEHAUKYJISAPHBIE  IPSMbIE B
IIPOCTPAHCTBE, IPSMBIE MapajuIebHbIE W NEPIEHAUKYJSPHbIE K IUJIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIIPHOCTH IPSMOM M IUIOCKOCTH, T€OpEeMa O MPSIMOM NEPIECHAUKYISPHOU
IJIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YrOJl MEXIYy MNPSIMOW M IUJIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TMHEUHBIN Yroj ABYTPAHHOIO yriia. [leprneHauKynsp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKU JO TJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TJIOCKOCTH, MpOoeKuus (Urypbl Ha
IJIOCKOCTh. [lepreHInKyIApHOCTh IUIOCKOCTEW: NPHU3HAK MEPIEHIUKYJIIPHOCTH [BYX
TUIOCKOCTEN. TeopeMa 0 Tpex NMEepIEHINKYIISIPax.

MHororpaHHMKHU

[IoHsiTME MHOTOTPaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BepTKa MHOTOrpaHHuka. [lpusma: N-yrospHas npusma,
TPaHU W OCHOBAaHUS TPU3MBI, MpsMas W HAKIOHHAS MPU3MbI, OOKOBas W TMOJHAS
MOBEPXHOCTh MNpu3Mbl. [lapaiutenenunen, nOpsIMOYTrOJIbHBIM MapajuIeNIENUIe] W €ro
cBoiictBa. [lupamuna: N-yronapHas nupamujia, rpaHd U OCHOBAHUE MUPAMUJIbI, OOKOBas U
TOJTHAS MTOBEPXHOCTH UPaMU/IBL, MIPABWJIbHAS 151 YCEUYECHHAs MpaMuzA.
DJNIEMEHTBI
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npu3Mbl ¥ nupamuabl. [IpaBWIBHBIE MHOTOTPAaHHUKH: TIOHATHE  IMPABHIBLHOTO
MHOTOTPaHHHKA, MPaBUIbHAS TIPU3Ma M MPaBUIbHAS THUpaMuU/Ia, MpaBUiIbHAs TPEYroJIbHas
nupaMua MW TPaBWIBHBIA — TeTpadap, KkyO0. IlpexcraBieHue O  MpaBUIIBHBIX
MHOTOTPaHHHKAX: OKTadJIp, ToJeKadip u ukocadap. CedeHus MPU3MbI U TUPAMU/IBL.
CuMMeTpHsi B TIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIIBHO TOYKH, IMPSMOW, TUIOCKOCTH.
DJIEeMEHTB CAMMETPHH B TIUpaMUax, Mapalie/eIuIe/1aX, PaBHIbHBIX MHOTOTPaHHHKAX.
BhIunciieHue 3JIeMEHTOB MHOTOTPAHHUKOB: peOpa, quaroHaiu, yribl. [lnomans G0KoBoi
MIOBEPXHOCTH M TIOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IO b OCHOBAHHI, TeOpeMa O
OOKOBOM TTOBEPXHOCTH MPSMOM Ipu3Mbl. [L1omaab 60KOBOM MOBEPXHOCTH U TIOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TeOpeMa O IUIONIAJU yCeueHHOW mnupamuisl. [loHsTHe 00
obbeme. O0beM TUPAMUIBI, TPU3MBI.

[TomoOubie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOMIAJSIMH TTOBEPXHOCTEH,
00BbEeMaMH ITOJOOHBIX TE.

11 KIIACC

Tena Bpamenus

[{unuHapudeckas IOBEPXHOCTh, O00pa3ylolie MUIMHIAPUYECKON TMOBEPXHOCTH, OCh

UUAJMHIPUYECKON TOBEpXHOCTH. [lunmHap: ocHoOBaHMST U OOKOBas IMOBEPXHOCTD,

00pa3yrolias u oCh, IJI0NIAAb OOKOBOUM M MOJHON MOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3ylolllie KOHUYECKON IMOBEPXHOCTH, OCb M BEpIIUHA

KOHMYECKON nmoBepxHOocTH. KOHyC: OCHOBaHME UM BeplllnHa, 00pa3yrolias U oCh, IJIOMIadb

OOKOBOI U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yroIie U BbICOTa, OCHOBAHMSI

1 OOKOBasi MIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETP, IUIONIAAb MOBEpXHOCTH cdepbl. B3aumuoe

pacronoxxenue cepsl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, rionaas chepsl.
N3o00paskeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BepTka UIMHIpa U KOHYyCA.

KoMOuHaium Ten BpallleHuss U MHOTOTPAHHHUKOB. MHOTOTPAaHHHK, OIHUCAHHBIA OKOJIO

chepsl, chepa, BircaHHAs B MHOTOIPaHHUK, WJIA TEJIO BPAIlEHUS.

[lonatue o0 oObeme. OCHOBHBIE CBOMCTBa 00OBEMOB Tein. TeopemMa 00 o0Obeme

NPSIMOYTOJILHOTO Tapajuiesienuneaa U cieacTBus u3 Hee. OO0beM MWIMHApPA, KOHYCA.

O0BeM mapa u mwiomaas chepsl.

[TogoOuble Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,

o0beMaMu ITOAOOHBIX TEI.

Ceuennss nwivHApa (MApajuyieIbHO W MEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca

(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILINUHY), CEUEHUS 11apa.

BeKkTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CII0KEHUE U BRIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ncio. Pa3noxkeHne BeKTopa Mo TpeM HEeKOMIUIaHapHBIM BekTopam.  [IpaBuio
napajiesenunena. PeeHve 3aqay,  CBA3aHHBIX € [PUMEHEHUEM
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IpaBujl ACUCTBUU C BeKTOpamu. lIpsiMoyrosibHas cucrema KOOpPAMHAT B ITPOCTPAHCTBE.
Koopaunatsl Bektopa. IIpocreiimme 3amauum B KOOpAMHATaX. YTOJI MEXAY BEKTOpPaMH.
CkaJsipHOE TNPOM3BEIECHHE BEKTOPOB. BbIYMCIIEHHE YITIOB MEXAYy NpPSIMBIMA U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO ITPU PEIIEHUN FEOMETPUYECKUX 3a/1a4.

ITPEAMETHBIE PE3YJIBTATDBI

K koniy obydenus B 10 Kkjacce OOydaroOUIMiiCS TMONYYHUT CICAYIOIIAE MPEIMETHBIE
pe3yabTaThl:
OTIEpPUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, MIOCKOCTH;
IPUMEHATH aKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPHU PEUICHUH F€OMETPUUYECKUX
3a7ad;
OTICpUPOBATh TMOHATHUSAMH: TAPALICTHPHOCTh ¥ MEPHCHANKYIIPHOCTh TMPSAMBIX H
IUIOCKOCTEH;
KJacCU(UIUPOBATh  B3aMMHOE  PACIOIOKEHHE  MPSAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;
OTIEpUPOBATh TMOHSATUSIMU: JIBYTPAHHBIA yroj, TpaHW JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa, TMHEHHBIN YTOJI IByTPaHHOTO YTJIa, TpaaycHas Mepa IBYTPaHHOTO YTJIa;
ONEepUpOBaTh  TOHATHUSAMM: MHOTOTPAHHUK, BBINYKIBIA W HEBBIMYKIIbIHI
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK;
pacno3HaBaTh ~ OCHOBHBIC  BHJbl MHOTOTPAaHHUKOB  (MHpamuia, TpH3MA,
IPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);
KIaCCU(PUIIMPOBAT, MHOTOTPAHHHWKH, BBIOMpas OCHOBaHUS s KiIacCU(UKALUN
(BBIMMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHHWKH, MPABWJIBHBIE MHOTOTPAaHHUKH, TPSAMBIC U
HAKJIOHHBIE PU3MBI, TapaljIeIeUIe/Ib]);
OTIepUPOBATh MOHATHIMU: CEKYIIas TUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;
OOBSICHATH PUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIOB3YsI METOJ CIIE/I0B;
CTPOUTH CEYECHUS] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBITIOJHSATH (BHIHOCHBIE) IIOCKUE
YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHHU3Y;
periaTh 3a/1a4yi Ha HaXOXKJeHUE TeOMETPUUECKUX BEJIMUMH M0 00pasiiaM Wi alifOpUTMaM,
NPUMEHSST  W3BECTHBIC  AHAJIMTUYECKHE METONBI TPH  PEIICHUH  CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUN MEXKIY IBYMSI TOUKaMH, OT TOUYKH 10
MPSAMOM, OT TOYKH JI0 TUTOCKOCTH, MEXK]TY CKPEIIMBAIOITUMUCS MPSIMBIMHU;
pelIaTh 3a1a4u Ha HaXO0XJACHUE TeOMETPUIECKIX BEJIMYHMH 110 00pasiiaM WK aJlrOpUTMaM,
NPUMEHSIST  W3BECTHBIC  AHAIMTHUYECCKHE  METOABI TPU  PEHICHWH  CTaHJIAPTHBIX
MaTEeMaTHYECKUX 3a/lad Ha BBIUYMCICHHE YTJIOB MEXKAY CKPEUIUBAIOIIUMUCS TMPSMBIMH,
MEXIy MPSMOM M TIIOCKOCTHIO, MK IIOCKOCTSIMU, ABYTPAHHBIX yTJIOB,;
BBIYHCIIATh 00BbEMBI M TIJIOMIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MTUPAMUIA) C
npuMeHeHueM (HOpMyJi, BBIYHMCIATH COOTHOIIEHUS MEXKIY TUIOMIAASIMH TTOBEPXHOCTEH,
o0bemMamMu MOAOOHBIX MHOTOTPAHHUKOB;
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OMEepUpOBaTh TMOHATUSMU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTh
CUMMETPUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPHI;

U3BIICKATD, peoOpa3oBbIBATh u MHTEPIIPETUPOBATH MH(OpPMAIIUIO
0 TPOCTPAHCTBEHHBIX TE€OMETpPUYECKUX (UTypax, NPEICTAaBICHHYI0 Ha YepTexax M
pUCYHKaX;

NPUMEHATh TEeOMeTpUYecKne (DaKThl JUIsl  PEHIeHUS CTEPEOMETPUYECKUX  3ajad,
MPEINOoJIaraloliuX HECKOJBKO IIIaroB PEHICHMS, €CIH YCIOBUS MPUMEHEHUS 3a/laHbl B
SBHOU (hopMme;

IPUMCHSIT OpocTelIMe  TNpOTpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUICCKUX 3a71aY;
NPUBOJUTH TPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPHUPOAEC W IKU3HH,
pacrmo3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;
NPUMCHSTh TTOJIyYCHHBIC 3HAHWS HA TPAKTHKE: aHAIM3WPOBATh PEATbHBIC CHTYaIldud H
NPUMEHATh W3YYCHHBIC TIOHATHS B TIPOIECCE TIOMCKA pEIICHUS MaTeMaTHYCeCKU
chopMynupoBaHHON TPOOJEMBbI, MOJCIUPOBATh pEaJbHbIE CHUTyalldd Ha S3bIKE
T€OMETPHUH, HCCIEN0BATh IMOCTPOCHHBIE MOJIEIH C HCIOJB30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, arrmapara ajareOpbl, pemaTh MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXOXKJIEHUEM T€OMETPUUYCCKUX BEITUUHH.

K koniry o0yuyenust B 11 kiacce o0yyaromuics HayquTCs:

ONEpUPOBaTh  MOHATHSMM:  LWIMHApPUYECKas  MOBEPXHOCTh,  OOpasyrolue
WIMHIPUYECKON MMOBEPXHOCTH, UMJIMHAP, KOHUYECKas IOBEPXHOCTh, 0OOpa3yolue
KOHUYECKON OBEPXHOCTH, KOHYC, c(hepruueckasi IOBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHus (MUIUHIp, KOHYC, cepa u map);

OOBSICHATH CIIOCOOBI MOTYYEHUS TEJ BpalLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

ONEPUPOBATh IMOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTAa, BBICOTA CETMEHTA,
IIAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BEICOTA IAPOBOTO CJI0s, IIAPOBOM CEKTOP;
BBIUUCIIATH O0BEMBI M IUIOUIAM MOBEPXHOCTEH TeNl BpalLICHMs, T€OMETPUUYECKUX Te C
npuMeHeHueM HopMmy;

ONepUpOBaTh MOHATUSIMU: MHOTOTPAHHUK, BMIHCAHHBIA B cdepy M ONHMCAHHBIA OKOJIO
ctepsl, cepa, BlMCaHHAS B MHOTOTPAHHUK WUJTM TEJIO BPAICHMUS;

BBIYHCIIATh COOTHOILLIEHUSI MEXKY IJIOIIAIIMU MOBEPXHOCTEN U 00beMaMH MOJOOHBIX TE;
U300pakaTh M3ydyaemble (UTYpbl OT PYKM U C TNPUMEHEHHEM MPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYDP: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTbH CEUEHUS TEJ BPALLCHUS;

U3BJICKATD, MHTEPIIPETUPOBATH u peoOpazoBbIBATh MH(OpPMALIHIO
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPEICTABICHHYI0 Ha uepTexax Hu
PUCYHKaX;
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OTIEpUPOBATH TIOHSITHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJHATH JACHCTBHS CIIO)KCHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpPA
Ha YMCI0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIAf0T;

PUMEHSATH MTPABHUIIO MMapalIeIICUIIe A,

OTIEpUPOBATh TOHATHUSAMU: JEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMH, CKAIIPHOE
IPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI;

HAXOJUTh CyMMY BEKTOPOB U ITPOU3BEICHUE BEKTOPA Ha YUCIIO, YTOI MEXITY
BEKTOpaMH,  CKaSIPHOE  TPOM3BEACHHWE,  pacKiIaablBaTh  BEKTOp IO  JABYM

HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

NPUMEHATh TEeOMeTpudeckne (akThl IS PEIICHUS CTEPEOMETPHYECKUX — 3ajad,
MPEANOoJaralouX HECKOJIbKO IIaroB PEIICHHs, €CIU YCJIOBHS TMPUMEHEHHS 3aJaHbl B
sBHOM popme;

pemaTh MpocTerIne TreOMETPUYECKUE 3a7aui Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO0/1a;

pemaTrh 3a7adyd Ha JI0KA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U HaXOXKICHHE
T€OMETPUYECKUX BEJIMYMH MO O0pa3ilaM WM aJiropuTMam, MPUMEHsISE U3BECTHBIE METOJIbI
TIPY PEIICHUH CTaHAAPTHBIX MaTEMATHUECKHX 33]1a4;

MIPUMCHSIT NPOCTEHIINE  TPOTPaMMHBIE  CpPEACTBA M DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;

NPUBOJUTH TPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJEC U IKU3HH,
pacrno3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

NPUMCHSITh TTOJIYYCHHBIC 3HAHWS HA TPAKTHKE: aHAIM3UPOBATh PEANbHBIC CHTYaIldud |
OPUMEHSATh M3YYCHHbIC TIOHATHS B TIPOIIECCE IMIOMCKAa PEIICHUS MaTeMaTUYeCKU
chopMynupoBaHHONW MPOOJIEMBbI, MOJCIUPOBATh pEATbHBIC CUTyallMd Ha  S3bIKE
T€OMETPUHU, HUCCIEA0BATh IMOCTPOCHHBIE MOJEIU C HCIOJb30BAHUEM TI'E€OMETPUUECKHUX
MOHATUN W TEOpeM, ammapara anreOphl, periaTh MPaKTUYECKUE 3a7add, CBSI3aHHBIC C
HAXOXKJIEHUEM T€OMETPUUYCCKUX BEITUYHH.
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10 KJIACC
HaumenoBanue paznena KonmuuecTBo OcHOBHOE cojiep>KaHKe OCHOBHBIE BUJIBI JICATEIILHOCTH
(TeMbI) Kypca 4acoB 00yYaroIIMXCs
BBeneHue B cTepeoMETpHUIO 10 OCHOBHBIE TIOHSITUS CTEPEOMETPUH: AKTYaJIu3UPOBATH (aKThI

TOYKa, MPsIMasi, IMIIOCKOCTh,
npoctpaHcTBO. [IpaBuia nzoOpaxeHus
Ha PUCYHKaX: U300paKeHUs
TJIOCKOCTEH, MapauieTbHbIX MPSIMbBIX
(oTpe3koB), cepeIMHBI OTPE3Ka.
[TonsTus: nmepecekaromuecs
MJIOCKOCTH, TIEPECEKAIOIINECS MpsiMast
U TIJIOCKOCT.

3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300paxeHNe MHOTOTPaHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUs

0 KyOe U TTupamMujie, uX pa3BepTKu

1 Mojienu. CedeHHs MHOTOTPaHHUKOB.
[TonsiTHe 06 akCMOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUU U CIEACTBUSI U3 HUX

Y METO/Ibl TUIAHUMETPUH,
pEJleBaHTHBIE TEME.

Hoay4yaTh npeacTaBieHUs

0 MPOCTPAHCTBEHHBIX

¢durypax, pazoupatb

npocTeiIre mpaBuiia H300pakeHHs
ATUX QUryp.

HN300paxkars NpsAMyIO U TUIOCKOCTh
Ha PHUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKHU,
nupaMuy, Kyo, Ha3bIBaTh UX
3JIEMEHTBI.

Jenath pUCYHOK KyOa, TUpaMU/IbI,
HaXOAUTh OIIMOKHU B HEBEPHBIX
U300paxKeHUsX.

3HAKOMHUTBLCSA C CCUCHUSIMH,

C METOJO0M CJICOO0B, UCIIOJIB30BaTh
AJI1 TIOCTPOCHHUA CCUCHUA METO
CJICOOB, KPATKO 3allMCbIBATh 1Al
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nocTpoeHus ceuenus. Pacrno3znaBarb
BU/JI CEYCHUS M OTHOIICHU, B KOTOPBIX
CeYeHHE T pedpa Kyda, HaXOIUTh
TUTOIIA/Ib CEYCHUSI.

U crmosib30BaTh 110100M€ MPU PELICHUH
3a/1a4 Ha MIOCTPOEHUE CEUCHUMU.
3HAKOMHTBCSI C AKCHOMATHYECKAM
MTOCTPOCHUEM CTEPEOMETPHH, C
aKCMOMaMH CTEPEOMETPUU U
CJIEICTBUSIMU U3 HUX.
NamocTpupoBaTh akCHOMBI
PUCYHKAaMU U IPUMEPAMH U3
OKpYy’Karolel 00CTaHOBKHU

[[psiMbIE M TUIOCKOCTH B 12 B3anmHOE pacronoxeHne npsmMbIx AKTyaJIM3upoBaTh (PAKThl U METObI
IIPOCTPAHCTBE. B IIPOCTPAHCTBE: IIEpeCeKarouecs, IJIAHUMETPUU, PEIICBAHTHBIE TEME,
[TapannenbHOCTH IPSAMBIX [IapajuIeNIbHBIE U CKPELIUBAIOLIUECS IIPOBOJUTH AHAJIOTUU.
Y IJIOCKOCTEN IIpSIMBIE. IlepeuncasiTb BO3MOKHBIE CITOCOOBI
[TapauiennbHOCTD MPSIMBIX pPAacCHoOJIOKEHUS IBYX NPSMBIX B
U IIJIOCKOCTEN B IIPOCTPAHCTBE: IIPOCTPAHCTBE, MIUTFOCTPUPOBATH UX HA
IapajijIeIbHbIC MPSIMbIE IpuMepax.
B IIPOCTPAHCTBE; N1apalIeIbHOCTh JaBaTb onpenejieHue
TpeX NPsAMBIX; [IapalIEIbHOCTD CKPEILUBAIOIINXCA NPSIMBIX,
IIPSAIMOM U IIJIOCKOCTHU. Y TUIBI (opMyIMpOBaTh IPU3HAK
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C COHAITPABJIEHHBIMU CTOPOHAMHU; YIOJI
MEXIY MPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN:
napajijieibHbIE IIJIOCKOCTH; CBOMCTBA
IIapaJuIeNIbHBIX IIJIOCKOCTEN.
[Ipocreiimme npocTpaHCTBEHHbIE
(Gurypsl Ha IJIOCKOCTU: TETPA3AP, KYO,
napaJuleIenuIe l; IOCTPOCHNE
CEYEHUMU

CKPEIIMBAIOIINXCS NMPAMBIX
Y IIPUMEHSITH €0 NPU PEUICHUN
3a7ad4.
Pacno3naBath npu3My, Ha3bIBaTh €€
DIIEMEHTBHI.

CTpouTthb ceueHHs NpU3MbI

Ha FOTOBBIX YEpPTEkKaX.
IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS IPSIMOMN

Y IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATIbHOM KU3HHU.
/{laBaTh onpeaeieHue
MapaJIIENBHOCTH PAMON

Y TJIOCKOCTH.

®opMyJIHpPOBaATh MPU3HAK
MapajuIeIbHOCTH IPSIMOM

Y IJIOCKOCTH, YTBEPKIACHUE O TIPAMOU
IEPECECUCHUS IBYX TUIOCKOCTEH,
MPOXOAIIMX YEpE3 NapalielIbHbIC
IpsIMBIE.

Pemarb npaktrueckue 3a1adaun

Ha IOCTPOCHUE CEYEHUH
MHOI'OI'PaHHUKA.

OO0BICHATH CIy4au B3aUMHOTO
PACIIONOXKEHHUS INIOCKOCTEN.
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JlaBaTh onpeaesieHne napauieIbHbIX
IUIOCKOCTEW; MPUBOAUTH PUMEPHI U3
peabHOM KU3HU U OKPYKAOLIEN
00CTaHOBKH, WITIOCTPUPYIOLLIKE
MapaJIETbHOCTD IJIOCKOCTEN.
Hcnoab3oBaTh NpU3HAK
NapajyIeIbHOCTH IBYX IIOCKOCTEM,
CBOMCTBA NAPAJUIECIIbHBIX IIJIOCKOCTEN
[P pEUICHUU 3a]1a4 Ha OCTPOCHHE.
OO0BACHATH, YTO HA3LIBACTCS
napajiyIeNIbHBIM IPOEKTUPOBAHUEM U
KaK BBIMOJIHAETCS MPOCKTUPOBAHUE
¢buryp Ha miockocts. M300paxars B
napajyieIbHON NPOCKINHU Pa3JINYHbIC
r€OMETPUYECKUE (PUTYPBI.
MopaeanpoBarb pealibHbIE CUTYalluU
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAaHUEM T€OMETPUUECKUX
TTOHSTHM.

Hcnoab3oBath Npu pelieHUN 3a7a4 Ha
IIOCTPOECHUE CEUYCHUN MOHATUE
napajiyieIbHOCTU, TPU3HAKHU U
CBOKCTBA NapalIeNIbHBIX IPSIMbIX HA
IIJIOCKOCTH

denepanpHas padodas nmporpamma | Maremaruka. 10—11 kmaccel (0a30BbIi yPOBEHB)
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[ [eprieHIUKYISPHOCTD NPSIMBIX
U TUIOCKOCTEN

12

[leprieHAUKYISAPHOCTH MPSMOUN 1

IUIOCKOCTHU: NEPIEHIUKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
HapaJuIeIIbHBIE U NEPIICHIUKYIIIPHBIE K
IJIOCKOCTH, ITPU3HAK
MEPIICHIUKYJISIPHOCTH MPSMOU U
IJIOCKOCTH, TEOPEMA O MPSIMOMN
MEPIEHNKYJIIPHON TIIOCKOCTH
[leprieHIUKYJIAp M HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
PAcCTOSIHUE OT MPSAMOM 0 IIIOCKOCTH

AKTYaJIM3upoBaTh (PAKThl U METO b
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

OO0BSICHATDH, KAKON YroJ Ha3bIBACTCS
YIIIOM MEX]1y MEePECEKAIOIUMUCS
IPSIMBIMH, CKPEIIUBAIOIUMUCS
OPSIMBIMH B TIPOCTPAHCTBE.

/laBaThb onpejaesieHue

NEPHEHAUKYJIPHBIX MPSMbIX

Y TIPSIMOM, IEPIICHINKYIJISIPHON

K IIJIOCKOCTH.

HaxoauTs yriibl Mexay

CKPELUBAIOIIMMHUCS NPSIMBIMU B KyOe

U IUpaMUJe.

IIpuBoAMTH NPpUMEPHI U3 PEATLHOU

KU3HU U OKpY’Karollel 00CTaHOBKH,

WUTIOCTPUPYIOIIHE

NEPHEHAUKYISIPHOCTb MPAMBIX

B IIPOCTPAHCTBE

U TIEPIEHIUKYISPHOCTD MPIMON

K IJIOCKOCTH.

DopMyJIMPOBATH [IPU3HAK

NEPHEHANKYIIPHOCTH NPAMON

Y TUIOCKOCTH, IPUMEHSTH €r0 Ha

MPAKTUKE: OOBSICHSIThH

NEePIEeHINKYIIPHOCTh pedpa KyOa

U IMaroHaJIM €ro rpaHu, KOoTopas ero
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HE COAEPKUT, HAXOOUTh JITUHY
JaroHaam Kyoa.

BbI4HCIATH BBICOTY NPABUIBHOU
TPEYTOJbHON U MIPABUIBHOU
YETBIPEXYTOJIBHON UPaAMUJ 10
JUTMHAM peodep.

PemiaTh 3a1a4m Ha BHIYKUCIICHUS,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
MPSMOM U TIIOCKOCTH,

C UCMOJIb30BAaHUEM TIPU PELICHUU
IUTAHUMETPUUYECKHUX (DAKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM U HAKIIOHHOMN

13 TOUKH K TJIOCKOCTH; POEKIUEN
HaKJIOHHOM HA IIOCKOCTb.
OO0BACHATH, YTO HAa3bIBACTCS
PAcCTOSIHUEM: OT TOYKH J0 TIJIOCKOCTH;
MEXAY NapauIeTbHBIMU ITIOCKOCTAMU;
MEXY NIPSAMOM U NapAJIIEIIbHOU el
MJIOCKOCTBIO; MEXKTY
CKPEILIMBAIOIIMMUCS TPSMBIMHU.
Haxoauthb 3TH paccTosiHUS

B IIPOCTHIX CITydasix B KyOe,
MApAMUJE, TPU3ME.

MogaempoBaTh peanbHbIe CUTyalluu
Ha SI3bIKE TEOMETPUH, HCCIEN0BATH

denepanpHas padodas nmporpamma | Maremaruka. 10—11 kmaccel (0a30BbIi yPOBEHB)

42



denepanpHas padodas nmporpamma | Maremaruka. 10—11 kmaccel (0a30BbIi yPOBEHB)

MIOCTPOEHHBIE MOJIECIIN
C HCMOJIb30BaHUEM T€OMETPHUUECKUX
MMOHSTHM.

HMcnoab30BaTh NpU pelIeHUH 3a1a4
Ha IOCTPOCHUE CEYCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

N TII6I MEK Y IPSAMBIMA
U TJIOCKOCTSIMH

10

VYTII1bl B IPOCTPAHCTBE: YOI MEXAY
IIPSIMOU U IUIOCKOCTBIO; IBYTPAHHbIN
YTOJI, JUHENHBIN YIOJI IBYTPAHHOTO
yTJIa.

[leprieHIMKYISAPHOCTH TIOCKOCTEN:
IIPU3HAK MEPIICHINKYISIPHOCTH IBYX
nockocTer. Teopema o Tpex
NEPIEHINKYJIIIPax

AKTYaIu3npoBaThb (HakThl U METO/IbI
IIJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUM.

JlaBaThb onpeaesieHHe yria MEexIy
PSIMOM U TIIOCKOCTBHIO,
(bopMyIMpOBaTH TEOPEMY O TPEX
NEPIEHIUKYIIApax U 0OpaTHYIO K HEH.
Haxoautsb yron Mexay npsiMon u
IIJIOCKOCTBIO B MHOTOTPaHHHUKE,
pacCTOsHKUE OT TOYKHU 0 IPSIMOM Ha
IIJIOCKOCTH, UCITONB3Ysl TEOPEMY O TPEX
neprneHaukyspax. [lposoaurs Ha
YepTexkKe NEPIESHAUKYJIISAP: U3 TOUYKHU Ha
IPSAMYIO; U3 TOYKH HA IUIOCKOCTb.
JaBaTp ornpeneneHnue IByrpaHHOTO
yIJia v €ro 3J1eMeHTOB. Q0BACHATH
PaBEHCTBO BCEX JIMHEWHBIX YIIIOB
JNBYIPaHHOTO yTJIa.
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HaxoauThs Ha yepTexKe NBYIPAHHBIN
yroJI MpHU pedpe MUpamMuibl, IPU3MBbI,
napajuielieuneaa.

/laBaThb onpeaesieHne yria Mex1y
IJIOCKOCTSIMM.

[laBaTpb onpenejieHue

1 GopMyJIHPOBATH NPU3HAK
B3aWMHO MEPIECHANKYJIIAPHBIX
IIJIOCKOCTEMN.

HaxoauTsb yriibl MEXy TIIOCKOCTSIMU
B KyO€ U mUpaMu/ie.

Hcnoab30BaTh NpU peLICHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPHUH.

MopaeaupoBaTh peabHbIE CUTYAIUN
Ha SI3bIKE TEOMETPUH, UCCAEA0BATH
MOCTPOEHHBIE MOJEIHN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnoab30BaTh Npu pelIeHUN 3a1a4y
Ha IIOCTPOCHUE CEUCHUN
COOTHOUIIEHHUS B MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

MHOrorpaHHuKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHKA,
BBIITYKJIBIC U HCBBIITYKJIBIC

AKTYanu3npoBaTh HakThl U METO/BI

IIAHUMCTPHHU, PCIICBAHTHBIC TCMC,
NMPOBOJAMUTDL AHAJOTHH.
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MHOT'OTPaHHUKH; pa3BepTKa
MHOTOTpaHHUKA.

/laBaTh onpejaejieHue
[apauIeIeUIea, PACIIO3HABATH €T0

[Ipusma: N-yronbHas npusMa; rpaHu
Y OCHOBAHUSI PU3MBI; MpsMast

Y HAKJIOHHAs TIPU3MBI;, OOKOBas

Y TIOJIHASI TOBEPXHOCTh MTPU3MBI.
[Tapayutenenune, MPAMOYTOJIbHBIN
napajuielIeune ] U €ro CBOMCTBA.
[Iupamua: N-yrojibHast TUpPaMuUIa,
I'PaHU U OCHOBaHUE MUPAMHUIBL;
OOKOBasi ¥ MOJHAsi TOBEPXHOCTh
MAPAMU/JIbL; TIPABUIIbHAS U yCEUEHHAs
nMpaMu/ia.

DJIeMEHTHI IPU3MbI U TTHPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKHU:
MOHSTHUE MPABUIHLHOTO
MHOT'OTPaHHUKA; MPaBWIbHAS MTPU3Ma
U TIpaBUJIbHAS TUpaMuIa; MpaBUIbHAS
TpeyroJbHas mUpamMuIa

Y TIPABUWJIBHBINA TETpadIp; KyO.
[IpencraBiienre o0 MpaBUIbHBIX
MHOTOTPAHHUKAX: OKTa’3p, HOJEKAdIP
1 UKOCAdIP.

CummMmeTpus B MPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIBHO TOUYKH,
MNPSIMOU, TIJIOCKOCTU. DIJIEMEHTHI

BHUJbI U U3y4aTh CBOWCTBA. /laBaTh
ONpPEAECICHUE TUPAMUBI,
pacno3HaBaTh BUJIbl TUPAMU]I,
(¢hopmympoBaTh cBoOICTBa pedep,
IpaHel U BbICOTHI IPABUJILHOM
MAPaAMHUIBI.

Haxoauthb miomaaps NOJIHON U

OOKOBOI MOBEPXHOCTH MUPAMUJIBI.
JlaBaTh onpeae/ieHue yCEUCHHOMN
MAPaMUJIbI, HA3bIBATh €€ AJIEMEHTHI.
D®opMyJIHPOBATH TEOPEMY O
10111 OOKOBOM MOBEPXHOCTH
IIPaBUJIbHON YCEYEHHOU MUPAMHU/IBI.
Pemarts 3a1aun Ha BBIYKCIICHUE,
CBSI3aHHBIC C MUPAMUJIAMH, a TAKKE
3a/1a4d Ha IOCTPOEHUE CEUCHHUI.
JlaBaTh onpenesieHre NpPU3MBbI,
pacno3HaBaTh BUJIbI [IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoauthb mIomnaas MoJIHON WIIN
OOKOBOM TTOBEPXHOCTHU MTPU3MBI.
N3yuats cooTHOIIEHUS Diliepa s
yucia pedep, rpaHell U BepIIvH
MHOT'OTPaHHHKA.
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CUMMCTPHU B TUpaMHUIax,

napajuiesieIuIe1ax, IpaBUIbHbIX
MHOTOI'PaHHUKAX.

Brraucnenue 2JIeMEHTOB
MHOTOIPaHHUKOB: pedpa, JuaroHau,
yribl. [Inomaabs 60K0BOM TOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOM
IIPU3MBI, TUIOIIA/Ib OCHOBAHUM, TEOpEMa
0 OOKOBOM TTOBEPXHOCTH TIPSIMOI
npusmel. [lnomans 6oxkoBoM
ITOBEPXHOCTH Y MOBEPXHOCTHU
MIPABWJILHOM MUPaMU/IbI, TEOpEMaA

0 TUIOIIAI OOKOBOM MOBEPXHOCTH
YCEYEHHOU NTUPaMUIbI

I/I3yanb BHUIBI ITIPABHUJIBHBIX

MHOT'OI'PaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO FPAHEN.

H3yyarhs CUMMETPUIO
MHOT'OTPaHHHUKOB.

OO0BbACHATDH, KAKHE TOYKHU
Ha3bIBAKOTCSI CHMMETPUYHBIMHU
OTHOCUTEJILHO IAaHHOM TOYKH, MPSIMOMN
WJIH TUTOCKOCTH, YTO HA3bIBAIOT
LHEHTPOM, OCBIO WJIH TTIOCKOCTHIO
CUMMETPUU (QUTYPHI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX QUTYDP B apXUTEKTYPE,
TE€XHUKE, TPUPO/IE.

MoaeaupoBaTh peabHbIE CUTYalUN
Ha SI3bIKE€ TEOMETPUU, UCCIIEOBATh
MIOCTPOEHHBIE MOJEIHN

C UCIIOJb30BaHUEM I€OMETPUUECKUX
ITOHSITHI, UCIIOIB30BaTh MOJ00ME
MHOTOTPaHHUKOB

DOBEMBI MHOTOI'PAHHUKOB

[Toustue 00 00beMe. O0BEM
UPAMU/IBI, TTPU3MBI

AKTYyanIu3upoBaTh HakThl U METO/IbI
IUTAaHUMETPUH, PEIEBAHTHBIEC TEME.
OO0BSICHATH, KaK U3MEPSIOTCS
00BEMBI TEJ, TPOBO/ISI AHAJIOTHIO C
WU3MEPEHUEM TTONIAAECH
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MHOTOYTOJIbHUKOB.
DopmMyIMPOBATHh OCHOBHbIE
CBOMCTBa 00bEMOB.

HN3y4yars, BLIBOAUTH (OpPMYIbI
00beMa MPSIMOYTOJIBHOTO
napajuiesienunena, mpu3Mbl

Y TUPAMUJIBI.

BoruncasaTs 00beM Ipu3Mbl

Y IUPAMUJIBI TI0 UX DJIEMEHTAM.
IIpumeHsITE 00BbEM AJIs1 PELLICHUS
CTEPEOMETPUYECKUX 3aad

Y I HaXO0KJIEHUSI TEOMETPUYECKHUX
BEJIMYMH.

MoaeupoBaTh peaibHbIC CUTYallUN
Ha SI3bIKE T€OMETPUHU, HCCIIEA0BATH
OCTPOEHHBIE MOJIEH

C UCIOJIb30BAaHUEM T€OMETPUUECKUX
MOHATUHI

[loBTOpEHUE: ceueHus,

DACCTOSHUA U YIJIbL

[TocTpoeHnue ceuenunit

B MHOTOI'PaHHUKE.

Brrunciienue paccTostHun: MEXILy
JBYMSI TOUKaMH, OT TOYKH /10 TIPSIMOiA,
OT TOYKH JI0 TNIOCKOCTH; MEXKIY

CKPEILIMBAIOIIMMUCS IPSIMBIMHU.
Brrunciienue yrios: Mexay

CTpouTh ceueHHE MHOTOIpaHHHKA
METOJIOM CJIC/IOB.

JlaBaTh onpe/ejieHHe PacCTOSHUS
MEXY PUTypaMu.

HaxoauTthb paccTosiHue MEXITY

IapauiCJIibHbIMHU IIJIOCKOCTSMU,
MCKY INIOCKOCTBIO U HapaHHeHBHOﬁ
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CKPEUIMBAIOIIUMHUCS MPSIMBIMU,
MEXIY MPSMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEX]TY
MJIOCKOCTSMHU
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€U IPSAMOU, MEXKIY
CKPEILIUBAOIINMUCS MTPSIMBIMH.
CTpouTthb TMHENHBIN YOI
JIBYI'PAHHOTO yTJjla HA YEPTEXKE
MHOTOIPAHHHUKA U HAXOJUTh €T0
BEIIMYUHY.

HaxoauTp yribl MEX1y IIIOCKOCTAMU
B MHOTOIPaHHUKAX

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaunmenoBanue pazziena KonmuectBo OcHOBHOE cojiep>KaHKe OCHOBHBIE BUJIBI ICATEITHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs

[ena BpareHusI 12 Cdepa u map: ueHTp, paauyc, AKTYaJIM3upoBaTh (PaKTHI U METOIBI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. BzanMHoe pacrnionoxxeHue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; MIonaab
ctepnl. 300paxkenue cdepsl, 1mapa
Ha Tuiockoctu. CeueHus mapa

MJIAHUMETPUH, PETIEBAHTHBIC TEME,
NMPOBOJAUTH aHAJIOTUH.

JlaBaTh onpenesieHus1 cepsl U mapa,
uX IIEHTpa, pajauyca, JuaMeTpa.
Onpepeasitb chepy Kak purypy
BpaleHus okpyxxkHoctu. UcciienoBarb
B3aMMHOE PaCIoJIOkKeHUE chepbl U
IJIOCKOCTH, ABYX cdep,
WJIIOCTPUPOBATH 3TO HA YEpTExKax U
pucyHkax. @opmyJupoBaTh
ONpE/ICJICHUE KAacaTeJIbHOW INTIOCKOCTH
K c(pepe, CBOMCTBO U MPU3HAK
KacaTeJIbHOM MJIOCKOCTH.

3HAKOMHUTBCS C T€0JIC3UUCCKUMU
JUHUSIMU Ha cepe

[{wmHapryecKas MOBEPXHOCTb,
oOpa3yroiye MUINHAPUIECKON
MOBEPXHOCTH, OCh IIWJIMHAPHUECKON
noBepxHOCTH. [ [MIMHIp: OCHOBaHMS
1 OOKOBasi MOBEPXHOCTH,

OO0BSACHATH, YTO HA3LIBAIOT
HWIMHAPOM, HAa3bIBATh €TI0 SJICMEHTHI.
N3y4yathb, 00BACHATH, KaK MOJTYYUTh
HWIAHAP IIyTEM BpaILICHUS
MPSMOYTOJIbHHKA.
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oOpa3yroliias U oCh; IO
OOKOBOH U TTOJTHOM IMOBEPXHOCTH.
N3o0pakenue nuiMHapa

Ha IINIOCKOCTH. Pa3B€pTKa MUJINHAPA.

Cedenust HUIMHIpA
(TUTOCKOCTEIO, TApAIICTEHON
WM TIePIICHINKYIISIPHON OCH
AJIMH]IPA)

BbIBOIMTH, HCNIOJIB30BATH (DOPMYIIBI
JUTSI BBIYMCIICHUS TUTOMIaAn OOKOBOM
MOBEPXHOCTH LUIUHAPA.

HN3yuath, pacno3HaBaTh pa3BEPTKY
LHUJIMHIPA.

MN300pamxaTh HUIUHAD U €r0 CEYEHUS
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 €ro
OCb, MAPAIUICIIBHON WU
NEPIEHINKYJIIPHON OCH.

HaxoauThb Ioniaay dTUX CEUEHUH.
MoaenupoBaTh peajabHbIE CUTyallun
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
MTOHSATHMN

Konunueckas noBepxHOCTS,
o0OpasyroIue KOHHIEeCKOM
NOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKON MTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHAa,
oOpasyrolias u oCh; IJIOMIadb
OOKOBOM U MOJHOW TOBEPXHOCTH.
VY ceueHHbll KOHYC: 00pa3yrolme
U BbICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTb.

N300paxkeHne KoHyca Ha TNIOCKOCTH.

OO0bsACHATH, KAKOE TEJI0 HA3bIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €TI0
3JIEMEHTBI.

N3yuarb, 00bSICHATD, KaK NOJYyYUTh
KOHYC ITyTE€M BpalleHus
NPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
HN300pakaTh KOHYC U €r0 CEUECHUS
IJIOCKOCTBIO, IPOXOIAILIEN YEPE3 OCh,
Y IJIOCKOCTBIO, IIEPIICHAUKYIISIPHOU
K OCH.

N3yuarth, pacnosHaBaTh pa3BepTKy
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PazBeprka konyca. CeueHus KOHYCa.

KOHYca (TJIOCKOCTHIO, BbIBOIMTH, HCNIOJIB30BATH (DOPMYJIbI
napajuieIbHOW OCHOBAHUIO, U JUTSI BBIYUCJICHUSI TJT01a i OOKOBOM
IJIOCKOCTBIO, IPOXOASIIECH NOBEpXHOCTH KoHyca. Haxoaursn
4yepe3 BEPILHHY) IUIOIIAAN CEYEHU, TPOXOISIINX Yepe3

BEPIINHY KOHYCA WJIN
MEPIEHANKYJIAPHBIX €r0 OCH.
OO0bsICHATH, KAKOE TEJI0 HAa3bIBACTCS
yC€4eHHBIM KOHycoM. U3yuars,
00BACHATH, KAK €T0 NOJIYYHUTh ITyTEM
BpAIICHUS MPSIMOYTOJIbHOM TPaIECIH.
BouiBoauTh, IpUMeHATH GOPMYITY JUIS
BBIUMCIICHHMS TIJIOIIAAN OOKOBOM
ITOBEPXHOCTH YCEUYEHHOT'O KOHYyCa

KomOuHanus ten BpaiieHus AKTYaJTu3upPoOBaATh (PaKThl U METOIBI
¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, TUTAHUMETPUH, PEICBAaHTHBIE TEME,
OTHMCaHHBIN 0KOJIO chepsl; chepa, MPOBOJAUTH AHAJIOTHH.

BITMCAHHAS] B MHOTOTPAHHUK HJIN PemaThb crepeomeTpuyeckue 3a1a4u,
B TEJIO BpaICHUS CBSI3aHHBIC C TEJIaMU BpallICHHUSI,

IIOCTPOCHUEM CEUYEHUI TEJI BpalLlEHUH,
C KOMOMHAIMSIMU TEJ BPAILICHUS

Y MHOT'OI'PaHHHMKOB Ha HaXO0XICHHUE
FeOMETPUYECKUX BEIINYUH.
Hcnoab3oBaTh IIpu pEILICHUU
CTEPEOMETPUYECKHX 3a1a4
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IaHUMEeTprUeckue hakThl U METOIbI
3aJjauM Ha BHIYHMCJICHHUE

1 J0Ka3aTeILCTBO.

MoaeampoBaTh peaIbHbIC CUTYAIIMU
Ha SI3bIKE TEOMETPUH, UCCIAEA0BATH
MIOCTPOEHHBIE MOJEIHN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MMOHSITUHN

DOBEMBI TE

ITonstre 00 06beMe. OCHOBHEIC
cBoiicTBa 00beMOB Te1. O0BeM
WIMHApA, KoHyca. O0beM mapa
U TUIOIIA L Chephbl

AKTYaJIM3upoBaTh (PaKThl U METOIbI
TUTAaHUMETPUH, PEJICBAaHTHBIE TEME,
IPOBOJIUTH AHAJIOTHUH.

BoiBoauTH, HCNO0JIB30BATH
dbopmyibl 00bEMOB: IPU3MBI,
ITUIMHPA, TUPAMHJIBI, KOHYCA;
YCEUCHHOW MTUPaMUIbl U YCEUCHHOTO
KOHYycA.

Pematsb crepeoMmerpuyeckue
3a/1auM, CBS3aHHBIC C BEIYMCIICHUEM
00BEMOB.

DopMyJIMPOBATH OTPEICICHNE
IIIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOA,
IIapOBOTO CEKTOpA.

IpumeHsaTs GopmMyIibl

JUTST HaXOXKIEHU 00BEMOB
IIapOBOTO CETMEHTA, MAPOBOTO
CeKTopa
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[Tono6HBIC TENIa B MPOCTPAHCTBE.
CoOTHOIICHHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEN, 00beMaMHU MOJ00HBIX
Tell

Pemathb crepeoMeTpuyECcKHE 3a/1a4u,
CBSI3aHHBIE C 00BEMOM IIapa

U TUIOHIAbI0 Cephl.
MoaenupoBaTh peajabHbIE CUTyallun
Ha SI3bIKE TEOMETPUH, HCCIEN0BATH
MIOCTPOEHHBIE MOJEIHN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHI.

AKTYaJu3upoBaThb (HaKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

PemiaTes cTepeoMeTpruecKue 3a1auu,
CBSI3aHHBIE C COOTHOIIEHHEM 00HEMOB
Y TIOBEPXHOCTEH MOJJOOHBIX TET

B IIPOCTPAHCTBE.

MoaeaupoBaTh peaibHbIe CUTYalluN
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
MIOCTPOEHHBIE MOJEIHN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
TTOHATHUI

BEKTOpBI U1 KOOPAUHATHI
B IPOCTPAHCTBE

10

BekTop Ha nmockoctu

U B ripoctpaHcTBe. CloKeHne

Y BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuio

AKTYaJIM3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJNTH aHaJIOruu. OnepupoBarp
MOHSATHEM BEKTOP B IPOCTPAHCTBE.
DopMyJTHPOBATH [TPABUIIO

53



denepanpHas padodas nmporpamma | Maremaruka. 10—11 kmaccel (0a30BbIi yPOBEHB)

napajuielIeIunea.
Pemenue 3amay, CBSI3aHHBIX

C MPUMEHEHUEM IPABUJI JCUCTBUHI

C BEKTOpaMH.

[IpssMoyronbHas cucTeEMa KOOPANHAT
B npocTpancTBe. KoopauHatel
BekTopa. [Ipocreimue 3anaun

B KOOPAMHATAX. YTOJI MEXIY
BekTopamu. CkansipHoe
IIPOU3BEIECHUE BEKTOPOB.
BerunciieHue yriioB Mexay NpsMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELLIEHUN T€OMETPUYECKUX 3a1a4

napajuieJIenuneaa npyu CI0KEHUH
BEKTOPOB.

CkiaapiBaTh, BBIMUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3THX
omnepanmi.

JlaBaThb onpeneneHue NpsiMOyroJbHON
CHUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Bbipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATEI €r0 KOHIIOB.
BeiBoauTH, HCIO/IB30BATH (POPMY.JLY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMHU.

Beipaxkarhb CKAIIpHOE TPOU3BEACHHUE
BEKTOPOB U€pe3 X KOOPAWHATHI,
BBIYUCIISITh YTOJl MEKY ABYMS
BEKTOPaMH, ABYMS HPSIMbIMHU.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEXAY IBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMU
METOIAMHU.

BobiBoAUTH, HCIOJIB30BATH (POPMYTY
pPacCTOSTHUS OT TOYKH JI0 TIJIOCKOCTH

[loBTOpEHME, 0000IIICHUE 1
CHCTEMATHU3alys 3HAHUI

OcHoBHbIe (HUTYPBI, HAKThI, TCOPEMBI
Kypca IJIaHUMETPUH. 3a/iauu
TJIAHUMETPHUH U METOBI UX

Pemars npocreiuve 3agaun
Ha HAXOKJEHUE JITMH U yTJIOB
B T€OMETPUUYECKUX PUrypax,
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penieHus.
OcHoBHbIe (HUTYPBI, HAKThI, TCOPEMBI
Kypca cTepeoMeTpud. 3aaadu
CTEpEOMETPUHU U METOBI UX PEIICHHUS

npuMeHaTh Teopemy [udaropa,
TEOPEMBI CUHYCOB U KOCHHYCOB.
HaxoauThb mIo111aib MHOTOYTOJIBHUKA,
Kpyra.

Pacno3HaBath 1o100HbIE QUTYDHI,
HaXOAUTh OTHOIICHHUS JITTHH

U IUIOLIAJICH.

Hcnoab30BaTh IpHu peLICHUN
CTEPEOMETPUYECKUX 3a/1a4 (PaKThbl

Y METObI TUTAHUMETPUU

ODBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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OEJIEPAJIBHAA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOunsblii kypc «BepoATHOCTh U CTaTUCTUKa» 0Aa30BOTO YPOBHS SIBISIETCS MPOIOJIKECHHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOr0 YpOBHS OCHOBHOTO OOIIEro
oOpa3oBaHus. YueOHBI Kypc MpeaHa3HaueH g (OpMHpOBaHHUS Yy OOYyYarOIIMXCS
CTaTUCTUYECKOM KYJIbTYpbl M TIOHUMaHUS pOJM TEOPUM BEPOSITHOCTEH  Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JUIsl HU3YYeHHUsS CIy4alHbIX COOBITHM, BEIMYUH M
npoueccos. [Ipu nzydyennn yue6HOro Kypca o0oramaroTcsi IpecTaBiIeHHUs 00yYarommnXcs
0 METOJIaX HMCCIIEIOBAaHUs M3MEHYMBOIO MHpA, Pa3BUBACTCS MOHMMAHHME 3HAYUMOCTH U
OOLTHOCTH MaTEMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMIIEMOM 4acTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

Copeprkanue yueOHOTO Kypca HalpaBJIEHO Ha 3aKpEIJICHUE 3HAHUM, MTOJTYyYEHHBIX
IIPU U3yYEHHUH Kypca Ha YPOBHE OCHOBHOI'O OOILIETO 00pa30oBaHus, U Ha pa3BUTUE
IPEICTABICHUN O CIIy4ailHbIX BETUYMHAX U B3aUMOCBS3SIX MEKYy HUMHU Ha BaXKHBIX
IPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKpYKaroliero mupa. B pesynprate
y  oOyyaromuxcsi  JIOJDKHO — cpOpMHUpOBAThCA  MPEACTABICHHME O  Haubojee

YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJEIIAX, UCIIOJIb3YEMbIX JIJIsl OMHCAHUS
AHTPOIIOMETPUYECKUX U IEMOTpahUIeCKUX BETMUMH, IOTPEIIHOCTEN B Pa3IMYHOTO pojia
U3MEPEHUAX, JUIUTEIbHOCTU 0e30TKa3HOM paboTHI TEXHUYECKUX
YCTPOMCTB,

XapaKTePUCTHK MAacCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBercTBUUM C yKa3aHHBIMHU IIEJIIMU B CTPYKType ydeOHoro kypca «BeposiTHOCTH H
CTAaTUCTUKA» JJI1 YPOBHS CpeaHero odmiero oopasoBaHusi Ha 6a30BOM YPOBHE BBIJEICHBI
CJIeIyIOIE OCHOBHBIE COoAeprKaTeabHble IUHUM: «CiydaliHble COOBITHUS U BEPOSTHOCTHY,
«CryyaiiHple BEJIMUMHBI M 3aKOH OOJIBIINX YUCE.

BaxxHyto 4yacTh y4eOHOTO Kypca 3aHUMAaeT U3y4eHUE T€OMETPUUECKOTO U OMHOMHAIBHOTO
pacnpesiefieHuid U 3HAKOMCTBO C WX HEMNPEpPHIBHBIMU aHAJIOraMu — IOKa3aTeJbHbIM U
HOPMAJIHBIM PACTIPEEICHUSIMHU.

Copepxanne auHUM «CiydailHble COOBITUS U BEPOSITHOCTH» CIYXUT OCHOBOW IS
(dopMUpOBaHUS MPEACTABICHUN O paclpelesieHUH BEpPOSITHOCTEH MeXIy 3HAYCHUSIMU
CIIy4aliHbIX BEJIMYMH, a TaKXKe 3Ta JUHHUS HeoOXoAuma Kak 0a3a Juisl M3y4deHHs 3aKOHa
OoNbIINX YuceNl — (PyHAAMEHTAIBLHOTO 3aKOHA, AEUCTBYIOUIETO B MPUPOAE U OOLIECTBE U
UMEIOLIET0 MaTeMaTuieckyto Gopmanuzannio. CaM 3aKOH OOJBIIUX YHCEN MpeiaraeTcs
B O3HAKOMHUTEIbHOM (OopME C MHUHUMAIBHBIM HCIOJB30BAHUEM MAaTEMaTHYECKOTO
dbopmanuzma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITyYaillHBIMUA BEJIMYMHAMU, aKLIEHTUPYIOT
BHUMaHKE 00YYaIOIKUXCsl HA OMMCAHUM U U3YyYEHUHU CIYyYaWHBIX SBJICHUN C TOMOIIBIO
HETIPEPhIBHBIX ¢bynkimi. OcHOBHOE BHUMaHUE YJemsieTcs MOKa3aTeIbHOMY
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U HOPMAILHOMY  paclpelefieHusiM, TOpd  3TOM  MPearosiaracrcs
03HAKOMUTEJILHOE N3YUYEeHHE MaTepuraia 0e3 J0Ka3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

OO111ee YMCIIO YacoB, PEKOMEHAOBAaHHBIX JJIs U3YYEHUs] Yy4eOHOro Kypca «BeposTHOCTh U
cratuctuka» — 68 yacoB: B 10 kiacce — 34 4daca (1 gac B Henenio), B 11 kitacce — 34 yaca
(1 yac B HeneMO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpencraBieHre AaHHBIX C MOMOIIbIO Tabiui U auarpamMm. CpenHee apupMeTHUECKOE,
Me/aMaHa, HauOousiblliee M HAUMEHbIIEe 3HAYEHMs, pa3Max, JUCHEPCUs U CTaHJApTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CayyaiiHble 3KCHEPUMEHTHI (OMBITHI) U ClydailHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonel). BeposiTHOCTh ciyuyaiiHOro coObITHSA. BIIM30CTHP YacTOTBl M BEPOSATHOCTU
coObiTuii. CryyailHble OMBITBI C PAaBHOBO3MOKHBIMH 3JEMEHTAPHBIMU COOBITUSMH.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
Omnepanuu HaJ COOBITUSIMU: NEpeceUYeHUEe, O0ObEIUHEHHUE, MPOTHUBOIMOJIOKHBIE COOBITHS.
Huarpammel Diisiepa. @opmyiia CI0KEHUS BEPOATHOCTEM.

VYciioBHAsE BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIly4allHOIO 3KCIIEpUMEHTA.
dopmyna nonHoM BeposiTHOCTU. HezaBucuMblie cOObITHS.

KomMOunatopnoe npasuiio ymMHoxeHus. IlepecranoBku u (akropuan. Yucio coueTaHuu.
Tpeyronpuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciiy4ailHblil ONBIT (MCHBITAHUE), ycrieX U Heyaada. HezaBucumble MCIBITAHUS.
Ceprs HE3aBHCHMBIX MCIBITAaHUN 10 NepBoro ycrexa. Cepus HE3aBUCHMBIX HCIIBITAHHUN
bepnymm.

CnyuaiiHas BenuuuHa. Pacmpenenenue BeposiTHOCTeH. Jluarpamma pacnpeneneHus.
[Tpumepsl pacpenenaeHuii, B TOM YUCIE, FEOMETPUYECKOE U OMHOMUAIILHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MATEMAaTUYECKOE OKUIAHUE, TUCIIEPCUS
Y CTaHJIAPTHOE OTKJIOHEHHE. [IprumMepbl MPUMEHEHNUST MATEMATUYECKOTO OKUIAHUS, B TOM
Yyuciae B 3ajJadaX M3 TOBCEIHEBHOM >KM3HHM. MaTeMaTH4ecKoe OXKWJaHWe OWHapHOU
CIly4YallHOM BEJIWYHUHBI. MareMaTuyeckoe OXHUIAAHUE CYMMBbl CIYYaWHbIX BEJIWUYHH.
MaremaTudyeckoe OXHUJAHUE€ U JUCIEPCHUS] TEOMETPUYECKOTO M OMHOMHAIBLHOTO
pacrpeneneHui.

3aKkoH OOJIBIIMX YKCENl U €ro poJib B HayKe, MpHUpoje U odiiecTtBe. BoiOOpoUuHbIil MeToA
HUCCIIeI0OBaHUM.

[Ipumepsl HENPEPBIBHBIX CIIyYalHbIX BEIWYMH. [IOHATHE O IUIOTHOCTH pacuperccHUs.
3agaun, OPUBOASIIME K HOPMaJIbHOMY pacnpeneneHuto. [loHATHE O HOpMalbHOM
pacnpeneseHuu.
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INPEAMETHBIE PE3YJIBTATDBI

K koniy obydyenus B 10 kjacce oOyyarouuiics MONYYUT CIEAYIOIIAE MPEIMETHBIE
pe3yibTaThl:
YUTATh U CTPOUTH TAOJIULIBI U JUArPaMMBL;
ONEpUpOBaTh NOHATUSAMHU: CpelHee apudmernyeckoe, MeAuaHa, HauOOJbILIEE,
HauMEHbIIIee 3HAaUYEHUE, pa3Max MacCUBa YHMCIIOBBIX JAHHBIX;
OTEpPUPOBATh TMOHSATHSMH: CIIydallHBIA SKCIEPUMEHT (OIBIT) W CIOy4ailHOe COOBITHE,
JIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM HWCXOM) CIIY9allHOTO OTBITa, HAXOIUTh
BEPOSITHOCTH B ONBITaX C PABHOBO3MOXKHBIMHM CIYYalHBIMU COOBITUSIMU, HAXOIWUTh H
CPaBHHMBATh BEPOSITHOCTU COOBITUI B M3yUEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;
HaxoJUTh U (OPMYJIMPOBATH COOBITUSA: MIEPECECUCHUE U 00bETMHEHUE JaHHBIX
COOBITUH,  COOBITHE, TMPOTHUBOIIOJIOKHOE  JTAHHOMY  COOBITHIO,  TOJb30BaThCs
auarpammamu Jitiepa u GopMysoi CI0KEeHHsI BEPOSITHOCTEH MPU peLIeHUH 3a/1a4;
ONEpUpPOBaTh MOHATUSMH: YCJIOBHasi BEPOSATHOCTb, HE3aBUCHUMbBIE COOBITHS, HaXOAUTh
BEPOSITHOCTH € ITOMOILBIO MPAaBUJIa YMHOKEHHSI, C IOMOILBIO IEPEBA CIIyYalHOIO OIbITA;
IPUMEHATh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS IPU PELLICHUH 3a/1a4;
ONEPUPOBATh MOHATHUAMM: HCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUSA, CEpUS HCIBITAHHM,
yCIleX U Hey/aya, HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU HE3aBUCUMBIX MCIIBITAHUM 110
NEPBOTr0 yCIexa, HaXOAUTh BEPOSITHOCTU COOBITUI B c€puM UcbITaHui bepHymu;
ONEPUPOBATh IOHATHUSAMU: CIydallHas BEJIMYHMHA, PACHPENEICHHE BEPOSITHOCTEM,
yarpaMmMma pacrpeeineHus.

K xonmy obOyuenus B 11 kiacce oOydaroUIuics TMOJYYUT CIEIYIONIUE MPEIMETHbBIC
pe3yJIbTaThI:
CpPaBHMBATh BEPOATHOCTM 3HAYECHHUW CIyYallHOW BEJIMYMHBI 0 PACIPENCIICHUIO WIH C
MOMOILBIO IUarpamm;
ONEPUPOBATH NOHITHEM MATEMATUUECKOTO OKHUIAHNUS, TPUBOJIUTH IIPUMEPBI, KAK
NPUMEHSIETC]  MaTeMAaTU4YeCKOE  OKHJIAHWUE  CIIlydallHOM  BEJIMYMHBI  HAXOJWTH
MaTEMaTUYECKOEe 0KHUJIaHUE 10 TAHHOMY PaCIIPEEIICHHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIINUX YHCEN,

MMETH MPEACTABICHUE O HOPMAJILHOM PACIIPEAECICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasnena KonnuectBo OcHOBHOE coJiepKaHUE OcHOBHBIE BUBI AEATENBHOCTH
(TemnI) Kypca 4acoB 0OyJarommxcs
[[pencraBieHue JaHHBIX 4 [IpeacraBieHre TaHHBIX C TOMOIIBIO N3Baekatb nHgopManmio u3 TadbIuIl U
A OMMCaTC/IbHAaA CTATUCTHKA Tabnui u quarpamm. Cpennee JarpaMmm, MCIoJb30BaTh TaOIUIIBI U
apu(pMeTHYecKoe, MeIMana, JiarpaMMBbl JJIsl IPE/ICTaBICHUS
HauOoJIbIIIEE U HAUMEHbIIIEE CTaTUCTUYECKUX JaHHBIX. HaxoauTh
3HA4YEeHUS, pa3Max, JUcrepcus, OMMCaTEIbHbIEC XapaKTEPUCTUKHU
CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX JTAHHBIX.
Ha0bOpoB BouiaBuraTb, KpUTUKOBATH TUNOTE3bI
0 XapaKTepe CIIy4allHON M3MEHYMBOCTH
Y OTIPEIETISAIONINX €€ PaKkTopax
Cy4daiiHbIE OIBITHI U 3 CrnyuaitHbie SKCIIEPUMEHTHI (ONIBITHI) 1 |BbleasiTh Ha MpuMepax ciiyvaifHbie
CITy4ailHbI€ COOBITHS, OTIBITHI CIIy4JailHbIe COOBITHSA. DJIEMEHTAPHBIE  |COOBITHS B OIIUCAHHOM CITy4altHOM
C pPaBHOBO3MO>XHBIMH coObITHS (McX0ab1). BeposiTHOCTD OTIBITE.
AJIEMEHTAPHBIMU UCXOJaMU ciydaitHoro coOwiTHsl. BepostHocTH D®opMyJMpPOBATH YCIOBUS MPOBEACHUS
COOBITHI1 B OIBITaX C CJIy4alHOIO OIIbITA.
PABHOBO3MOXHBIMU djieMeHTapHbIMU  |HaxoauTh BEpOSATHOCTU COOBITHI
coobiTusiMu. [TpakTrueckas paboTa B OIBITaX C PAaBHOBO3MO>KHBIMU
HCXOaMHU.
MoaenupoBaTh OIBITHI
C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B X0JI¢ TIPAKTHUECKOM
paboThI

Drnepaiu HaJl COOBITUSIMU,
CJIO’)KEHHE BEPOATHOCTEH

Onepatuu Hai COOBITUSMU:
nepeceueHue, 00beIMHEHNE COOBITHIH,
MPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Ditniepa. @opmyiia
CJIO’KEHMS BEPOSTHOCTEN

Hcnoab3oBaTh 1uarpaMmsl Jijepa v
CJIOBECHOE OTMIMCaHUE COOBITHH JJIst
(hOpMYJIMPOBKHU 1 U300paKeHUS
O0OBEIMHEHUSA U TIEPECEUCHUS COOBITUH.
PemaTp 3a1a4um C CTIOJIB30BaHUEM
(hOpPMYIIBI CTIOKEHUSI BEPOSTHOCTEH

V ciioBHast BEpOSTHOCTb,
EPEBO CIYyYAMHOIO OIbITA,
popmyia nmonHOM
BEPOSITHOCTH

1 HE3aBUCUMOCTh COOBITHI

VY ci10BHas BEPOSATHOCTD. Y MHOKEHUE
BEPOSITHOCTEN. JlepeBo ciaydaitHOro
skcriepumenTa. Gopmyiia MosHou
BepoSATHOCTH. HezaBucumbie cOObITHS

Pemats 3agaumn Ha HaX0XKICHUE
BEPOSITHOCTEHN COOBITHIA, B TOM YHUCIIE
YCJIOBHBIX C IOMOIIBIO €peBa
CJIy4alHOTO OIIBITA.

OnpeneasaTb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U 1O OpraHu3aluu
CJIy4ailHOTO OTbITA

DiieMeHThl KOMOWHATOPUKU

KomMOunaropHoe npaBusio
yMHOXeHus. [lepectanoBKY 1
dakropuan. Yucno couetaHuit.
Tpeyronbuuk Ilackansa. @opmyna
ounoma HeroToHa

Hcnoab30BaTh IPaBUIIO YMHOKEHUS
JUTSL TIEPEUNCIICHHST COOBITHI

B CIIy4alHOM OIIBITE.

IMoab3oBaThest hopmyioit

u TpeyrosbHukoM [lackamns

JUISL OTIPENIETIEHUS YUCIIAa COUCTaHUI

Cepuu nocae0BaTeIbHbIX
HCIIbITAHUI

bunapHbIi CilydyallHBINA ONIBIT
(ucnipITaHUE), ycex U Heylava.
HesaBucumele ucnbitanus. Cepust
HE3aBHCHUMBIX HUCIIBITAHUN 0 IEPBOIO

Pa30uBaTh Ci10XKHBIE SKCIIEPUMEHTHI
Ha OTAEJIbHbIE UCTIBITAHUSI.
OcBauBaTh NOHATHUS: UCIIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUM.
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ycnexa. Cepusi HE3aBUCUMBIX IIpuBoauTH NPpUMeEPHI CEPUi
WCTIbITaHUN bepHyIun. HE3aBHUCHUMBbIX MCHbITaHUN. PemaTh
[IpakTudeckas padota 3aJ1a44 Ha ITIOMCK BEPOSITHOCTEH

C MCIIOJIb30BaHUEM DJICKTPOHHBIX COOBITUM B CEPUM UCIIBITAHUH 710
TaOIHI] MIEPBOTO YCIIEXA U B CEPUAX

WCTIBITAaHUM bepHyuin.

N3yuaTth B X0/1€ NPAKTHYECKOM
padoThI C UCIOJIB30BAHUEM
AJIEKTPOHHBIX TAOIUI] BEPOSITHOCTU
COOBITUI B CEPUSIX HE3aBUCUMBIX

VCIIBITAaHUU

Ciy4yaliHble BEJIMUUHBI 6 Cnyuaitnasg BennunHa. Pactipenenenue |OcBamBaTh NMOHATHS: CllydaliHas

U pacrpeaeneHus BeposATHOCTEN. [[narpamma BEJIMUMHA, paclipeiesicHue, Tabauma
pacrnipenenenusa. Cymma u pacrpeneneHus, [uarpamma
MIPOU3BEJICHUE CITyYalHbIX BEJIMYMUH. pacrpeneneHusl.
[Ipumeps! pacipenesieHuil, B TOM IIpuBoauTh npumepsI
YHUCJIe TEOMETPUUECKOE U pacripe/ieJieHui, B TOM YUCJIe
OMHOMUAIILHOE Tr€OMETPUUYECKOTO U OMHOMHAIBHOTO.

CpaBHuBaTh pacnpeeicHus
Ciay4yanHbIX BeJMuuH Haxoaurb
3HAYEHHS] CYMMBbI U IPOU3BEACHUS
CIIy4alHbIX BEJIUYUH.
CTpouTths U pacno3HaBaTh
reOMETPUYECKOe M ONHOMHAIILHOE
pacrpeneneHue
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[loBTOpEHME, 00001IEHNE, S OnucarenbHas cratuctuka. Cayuaiinele (IIOBTOPATH H3y4eHHOES
CUCTEMATHU3alMs 3HAHUH OILITHI M BEPOSTHOCTH CITy4alHbIX ¥ BBICTPAUBATDh CUCTEMY 3HAHUH
coObITHi. Oneparuu HaJl COOBITHSIMMU.
DneMeHThl KOMOMHATOPUKH, CEPHU
HE3aBUCUMBIX UCIIBITAHUI

ODBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaunmenoBanue pazziena KonmuecTBo OcHOBHOE cOJIepKaHue OCHOBHBIE BUJIBI ICATEITHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs

MaremMaTHueCcKoe OKUIaHNE 4 [Ipumepsl IpUMeHEHus OcBauBaTh MOHATHE MATEMATUYECKOTO

CIIy4alHOW BEJIUYUHBI

MaTEeMaTUYECKOTO 0XKHIaHUS
(cTpaxoBaHue, JIOTEpPES).
MatemaTtrueckoe 0K1JIaHue CyMMBbI
CIIy4ailHBIX BEJIUYHH.
MateMatnyeckoe oKulaHne
TE€OMETPHYECKOTO M ONHOMHATEHOTO
pacnpeneneHui

0XKUJAaHUS.
IIpuBoaUTH U 00CYKIATH TPUMEPHI
MPUMEHEHUSI MAaTEMaTUYECKOTO
0XKUJAaHUS.

Bbrumcisitb MaTeEMaTUYECKOE
OXXHJIaHUE.

Hcnoab30BaTh MOHITHE
MaTeMaTU4YECKOrO OXKUIaHUSI

Y €ro CBOWCTBA MPHU PELIEHUU

3azay.

Haxoauts 110 u3BecTHBIM (hopMyiam
MaTeMaTUYECKOE 0KUJAHNE CYMMBbI
CJIy4YalHBIX BEJINYMH.

HaxoauTsb 110 u3BeCTHBIM (hopMyiaM
MaTeMaTUYECKHUE OKUJIaHUSs
CIy4YalHbBIX BEJIMYMH, UMEIOLIUX
reOMETPHUICCKOE U OMHOMHAIIBHOE
pacrpeeneHus

Jlucriepcusi U CTaHIAPTHOE
OTKJIOHEHHE CIyYaUuHOU
BEJINYHHBI

Jucriepcus u cTangapTHOE
OTKJIOHEHHE. /lucnepcuun
Tr€OMETPUUYECKOT0 1 OMHOMHAIBHOTO

OcBauBaTh NOHATUS: TUCTIEPCHS],
CTaHAAPTHOE OTKJIOHEHHUE CIIyYaluHON
BEJINYMHBI.
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pacrpeie/ICHusl.
[IpakTrueckas padorta

C MCIIOJIh30BAaHUEM 3JICKTPOHHBIX
Ta0OIUIL

Haxoautp nucnepcuto

10 pacrpeaesICHUIO.

HaxoauTp 10 N3BECTHBIM
(dopMysiaM AUCTIEPCUIO
Tre€OMETPUIECKOTO U OMHOMHAILHOTO
pacnpeeneHns, B TOM YHCIIE B XO€
IPaKTUYECKON pabOThI

C MCMOJb30BAHUEM BJIEKTPOHHBIX
Ta0JIHIIL

3aKOH OOJIBIINX YHCEIT

3akoH GosbInx yrcesn. BeiOopouHbIit
METOJI UCCIEAOBAHUM.
[IpakTrueckas pabota

C MICTIOJIb30BaHUEM DJICKTPOHHBIX
Ta0JIuUIL

3HAKOMHTBCS C BHIOOPOYHBIM
METOJIOM MCCIIEJOBAaHUS COBOKYITHOCTH
JAHHBIX.

N3yuarsb B X07€ npakTuyeckon paboThl
C MCTOJb30BAHUEM AJIEKTPOHHBIX
TaOJIMI] MPUMEHEHHE BBIOOPOYHOTO
METO/a UCCIIENOBaHUA

HenpepbIBHBIE ClTy4yaiiHbIE
BEJIMYMHBI (pacnpeneneHus)

IIprMepsbl HENPEPBIBHBIX CITyYalHbIX
BeJIMYUH. OYyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeielieHue U €ro CBOMCTBa

OcBauBaTh NOHATHUS: HENTPEPHIBHAS
CIIy4dailHasl BEJIMYMHA, HETIPEPHIBHOE
pacnpenenenue, GyHKINS TIOTHOCTH
BEPOSATHOCTH.

IIpuBOAUTH TTPUMEPHI HEMTPEPHIBHBIX
CIIyYaWHBIX BEJIMYHUH.

Haxoauthb BEpOSTHOCTU COOBITHI

10 JaHHOW (DYHKIIMHU TUIOTHOCTH, B TOM
YUCJIE PABHOMEPHOI'O pacIpeesIeHUs
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CHUCTEMAaTHU3aIus 3HAaHUHN

TaOJIHI] U TUarpaMm, OmucaTeIbHas
CTaTUCTUKA, OMBITHI C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCITICHUE
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM hopmya u
rpauuecKkux MEeTo0B
(koopauHaTHas psimasi, 1IepeBo,
nyarpamma Jusepa), ciaydaiHbie

HopManeHoe pacripenenenme 2 3ajauu, IpUBOASIINAE K HOpMaIbHOMY  |OCBamBaTh NOHATUA: HOPMAJIBHOE
pacnpeneneHnio. OyHKIHS pacrpeaeneHue.
IJIOTHOCTH ¥ CBOMCTBA HOPMAJIBHOTO BolaeasiTe 110 ONKUCAHUIO CIIy4ailHbIE
pacrpeieNeHus. BEJINYWHBI, PACIIPEACIICHHBIC
[IpakTrueckas paborta 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTH MpUMeEPHI 337134,
Ta0JIuIL MPUBOASIIUX K HOPMAJIbHOMY
pacIpeIeneHuro.
HaxoauTb 4nCIOBBIE XapaKTEPUCTUKU
HOPMAJIBHOTO PaCIpeIeIICHUS
110 U3BECTHBIM (OpMyIIaMm.
Pemiarte 3a1aun, CBsI3aHHBIE
C IPUMEHEHUEM CBOWCTB HOPMAIbHOTO
pacnpenesneHuii, B TOM YHCIIe
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIUIL
[ToBTOpenue, 0000IIeHNE U 19 IIpencraBieHue JaHHBIX C IIOMOILBIO [ToBTOpATH N3y4EHHOE U BBICTPAaNBaTh

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pacpe/ieieHus,
MaTeMaTUYeCKOe OKUJIaHne
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMBI CPEJTHET'O OBIIETO
OBPA30BAHUA U QJIEMEHTOB COAEP KAHUA ITO MATEMATHUKE

B (QenepanbHbIX U pervoHaNbHBIX MPOIEAYpax OLEHKH KayecTBa 0Opa3oBaHUs
UCIIOJIB3YETCSl TepeyeHb (KOAM(PUKATOP) pacHpeleeHHBIX IO KJlaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTelIbHON MPOTpaMMBbI CPETHETO
o011ero 00pa3oBaHus U JIEMEHTOB COJIEPKAHUS IO MaTeMaTHKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHUSA K pe3y/1bTaTaM 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NpPOrpamMMmbl
Kon [IpoBepsieMble TpeAMETHBIE PE3YIBTAThl OCBOCHHUSI OCHOBHOM
TPOBEPSEMOTO o0pa30oBaTeIbHON IPOrPAMMBI CpPETHErO 001IEero o0pa3oBaHus
pe3yJIbTaTa
1 Huiciia 1 BBIYUCIICHUS
11 DriepupoBaTh MOHATUSIMU: PAlMOHAIBHOE M JACHCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
1.2 Beimonuate apudmernyeckue omepandd ¢ palUOHAIBHBIMH U
JEHCTBUTENbHBIMHA YUCIIAMU
1.3 BeIMONMHATE TpUOMIKEHHBIE  BBIYMCIICHUS, HWCIONB3yS IpaBHIIa
OKpYTJICHHUS, IelaTh MPUKUAKY U OLIEHKY pe3yJbTaTa BHIYHCICHUIN
1.4 OrepupoBaTh  MOHATUSAMU: CTENEHb C  IEJIBIM  [OKa3aTeseM,
CTaHAapTHas QopMa 3amucu JEHCTBUTEIBHOTO YHCIA, KOpPEHb
HATypaJbHOM CTENEeHH; HMCIOJb30BaTh MOAXOAULYI0 (OpMY 3aMKCH
JNEHCTBUTENBHBIX YHCEN IJS peUIeHHWs] MPAKTUYSCKUX 3aJad M
NPEICTaBICHUS TaHHBIX
1.5 DriepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TaHTE€HC MPOU3BOIBHOIO
yria; HMCMOJb30BaTh 3alKMCh MPOU3BOJIBHOIO yrjia 4epe3 OOpaTHbIE
TPUTOHOMETpUUYECKUE QYHKITUH
2 Y paBHEHNS 1 HEPABEHCTBA
2.1 DniepupoBaTh TMOHATUSMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
LEJ0€, pPalUMOHAIBHOE, HPPALMOHAIIBHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHUE
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2.2 BrimonHaTe mnpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAXKECHUN U
peliaTh TPUTOHOMETPUUYECKUE YPaBHEHUS
2.3 BrImonHAT npeodpazoBaHus IEJBIX, palroHaIbHBIX U
UPPAIMOHATIbHBIX BBIPAKEHUNW W pelIaTh OCHOBHBIC THIBI IENbIX,
parroHaIbHBIX U UPPALIMOHATIFHBIX YPAaBHEHUI 1 HEPABEHCTB
2.4 [[puMEHSATh ypaBHEHUS M HEPABEHCTBA ISl PEILICHUS MaTEMaTHYECKUX
3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaibHON KU3HU
2.5 MoznenrpoBaTh peajbHbIE CUTyallMd Ha SI3bIKE aire0pbl, COCTaBISATh
BBIPA)KEHUSI, YPABHEHMSI, HEPABEHCTBA T10 YCIOBHIO 33Ja4M, UCCIIEIOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajreopbl
3 (DyHKIIMK U TpadUKU
3.1 DnepupoBaTh MNOHATHAMU: (YHKLUHS, CHOCOOBI 3aJaHus (PYHKIUH,
00JIaCTh OMNpEJEeNIeHUs] U MHOXECTBO 3HAaYeHUN (YyHKUHMH, Tpapuk
(GyHKUIMH, B3aUMHO OOpaTHbIE (DYHKIIMH
3.2 DriepupoBaTh MOHSTUSAMU: YETHOCTh M HEUYETHOCTh (DYHKLUMH, HYIU
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Icrionbp30BaTh rpaduku GYHKIUN 1J1s1 PEIICHUS YPaBHEHUM
3.4 CTpouTh M 4UTaTh Tpa@UKA JUHEHHON (YHKLIMHM, KBaIpaTHUYHON
(GyHKUMH, CTENIEHHON (PYHKIMHU € UEIbIM MTOKa3aTeIeM
3.5 Mcronb3oBath rpagukd (GYyHKIMHA JUIS MCCIIEN0BAHUS IPOLECCOB U
3aBHCHUMOCTEH MPH PEIICHUH 3a/1a4 U3 APYTUX yU4eOHBIX MPEAMETOB H
peaNbHON >KM3HH, BBIpaXKaTh (OPMyIaMH 3aBUCUMOCTH MEXIY
BEJIMUMHAMU
4 Hauyana MaTeMaTH4eCKOTrO aHAJINU3a
4.1 DriepupoBaTh MOHATUSMU: TIOCIEIOBATENBHOCTD, apupMeTHuecKas u
reoMeTpuYecKas Mporpeccuu
4.2 DnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBarouiasi reoMeTpuyeckas
nporpeccusi, CyMMa OECKOHEYHO YOBIBalOIIEed T'€OMETPUUECKOM
IPOrpecCcUu
4.3 BasaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU
4.4 [crionp30BaTh CBOMCTBA IMOCIIENOBATENLHOCTEH M HPOIPECCHM IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJAHOIO XapaKrepa
3) MHO>X€ECTBa U JIOTHUKA
5.1 DnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEpalliy HaJ MHOXKECTBAMU
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5.2 [lcnionp30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar sl ONWCaHUs
peanbHBIX MPOLECCOB W SIBICHUM, NPHU PELICHUU 3a/1ad U3 JIPYTrUx
y4€OHBIX MPEAMETOB

5.3 DneprupoBaTh NOHATHSAMHU:  ONPEIEICHUE, TEOpeMa, CIEACTBUE,
JI0Ka3aTeIbCTBO

6 Ceopust BEpOATHOCTEN U CTATUCTHKA

6.1 HuTtaTh ¥ CTPOUTH TAOIHUIIBI M THArPAMMBbI

6.2 OriepupoBaTh TOHATHAMH: CpelHee apu(pMETHUYECKoe, MeauaHa,
HauOoblllee, HAaWMEHBIIEE 3HAYCHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX

6.3 OnepupoBaTh MOHATUSMU: CIYyYalHBIA OSKCIEPUMEHT (OMbIT) U
ClIy4yailHO€ COOBITHE, PJIEMEHTaApPHOE COOBITHE (JIEMEHTAPHBIM HCXO/)
CIIy4ailHOro  OmbITa; HAXOAUTh BEPOSITHOCTH B  ONBITaX C
PAaBHOBO3MOXKHBIMU  CIyYaWHBIMH  COOBITMSIMH, HAXOAWTh U
CpPaBHUBAaTh BEPOSITHOCTU COOBITUM B H3YYEHHBIX CIy4YalHBIX
HKCIIEPUMEHTAX

6.4 Haxonuts U GopMyIupoBaTh COOBITHS: MEpeceUeHUE U 00bEAMHEHNE
JAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJI0KHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA AMarpaMMamu OJiliepa U (QopmMysoll  cloKeHHs
BEPOSITHOCTEN MPU PELLICHUH 3a]1a4

6.5 DnepupoBaTh MOHATUSMHU: YCIOBHAs BEpPOSTHOCTh, HE3aBUCHMBbIE
COOBITHS; HAXOJIUTh BEPOATHOCTH C MOMOILBIO TpaBUjIa YMHOKEHHUS, C
MOMOILBIO JIEpEBa CIYYalHOTO OIbITa

6.6 [ [pUMEHSITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEUICHUH 33124

6.7 DnepupoBaTh MNOHSTUSIMHU: HCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS,
cepusi UCTBITAaHUM, yCIIeX U Hey/aya; HaXOJUTh BEPOSITHOCTH COOBITHIA
B CEpUU HE3aBUCHMBIX HUCIBITAaHUI 1O MEPBOro ycrexa, HaxOIWUThb
BEPOSITHOCTU COOBITUI B cepuu UcbITaHuil bepHyniu

6.8 OrepupoBaTh IMOHATUSAMH: CjydalHas BEJMYMHA, PACIPENEICHHE
BEPOSITHOCTEN, MarpaMMa pacnpeieeHus

7 [‘eomeTpust

7.1 DneprpoBaTh MOHATUSIMU: TOUKA, IPsIMasi, MJIOCKOCTh

7.2 [[pUMEHSITh aKCHUOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX MpHU

PCUHICHUH I'€COMETPHUUYCCKHUX 3aaa4
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7.3

DneprupoBaTh MOHATUAMM: NAPALIENBHOCTh M MEPHEHAUKYISIPHOCTH
IPSAMBIX U TUIOCKOCTEN

7.4

KnaccuuuupoBaTh B3aUMHOE pacloIOKEHUE PSIMBIX U IJIOCKOCTEHN B
IIPOCTPAHCTBE

7.5

ODneprupoBaTh NOHATHAMM: JBYI'PAHHBIA YIOJ, I'PaHH JBYTPAHHOTO
yria, peopo ABYTpaHHOTO YIUIA, JIMHEHHBIA yroa JBYI'PaHHOIO yrija,
rpagycHas Mepa JByTpaHHOIO yria

7.6

DHGpI/IpOBaTB MOHATHUAMHU:. MHOT'OI'PDAHHHUK, BBIHYKHBIﬁ )41 HeBLIHYKJILIﬁ
MHOI'OI'paHHUK, JICMCHTBI MHOI'OI'DAaHHHKA, HpaBHHBHLIﬁ MHOI'OT'paHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (MHpaMuja, MpU3Ma,
MPSIMOYTOJIBHBIN MapalijiesienuIiel, Kyo)

7.8

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS IS
Kiaccuukanuy  (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBWIbHBIE MHOTOTPAHHUKH, TIPSAMBIE UM HAKJIOHHBIE MPU3MBI,
napasuiesIeTuIebl)

7.9

DHGpI/IpOBaTB ITOHATUAMM: CCKYyIIasa IINTOCKOCTD, CCUCHHC
MHOT'OI'PaHHHUKOB

7.10

DOBACHATH NPUHLMINBI OCTPOEHUS CEYEHUH MHOTOTPAHHHKOB,
UCIIOJIb3YsI METOJ CIIEIOB

7.11

CTpOUTh CEUEHUS MHOTOTPAHHUKOB METOJOM CJICNIOB, BBITOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
dburyp: Bu cBepXy, COOKY, CHU3Y

7.12

Pemath 3aJa4l Ha HaXOXKIACHHC TI'COMCTPHYCCKHX BCIMYHMH IIO0
06pa3uaM HIIM aJIrTOpUTMaM, HIPUMCHAA HN3BCCTHLIC AHAIIMTHUYCCKHC
MCTOJbI IIPpH PCHICHHUMU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha
BBIYHCJICHUC paCCTOHHI/Iﬁ MCXKIY JABYMs TOYKaMH, OT TOYKH O
prlMOfI, OT TOYKHM OO0 IINIOCKOCTH, MCKAY CKpCIIMBAIOIINMUCS
MMpAMBIMHA

7.13

Pemath 3aJa4d Ha HaXOXKIACHHC TI'COMCTPHYCCKHX BCIMYHMH II0
06pa3uaM HIIM aJITOPpUTMaM, IHPHUMCHAA H3BCCTHLIC AHAJIMTHUYCCKHUC
MCTOJbI IPH PCHICHHUKM CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha
BBIYHUCIICHUEC YIJIOB MCXKAY CKPCIIMBAIOMIMMUCA IIPAMBIMH, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MECXKAY INIOCKOCTAMH, IBYI'PAHHBIX YIJIOB

7.14

BeiuncnsaTh 00beMBbl M IUIOHIAJAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(npu3ma, mnMpaMuaa) C€ OpUMEHEHUEeM  (opMmyl,  BBIYHMCISATH
COOTHOUIEHMSI ~MEXAYy IUIOMAJsIMU  IOBEPXHOCTEH, OO0beMaMu
10JIOOHBIX MHOTOTPaHHHUKOB
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7.15

DneprupoBaTh MOHATUAMH: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI

7.16

13B1eKaTh, MPeoOpPa30BBIBATh M HWHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
yepTexax U pUCYHKax

7.17

[[pumenATH r€OMETPUYECKUE (dakThI TUISL pemeHus
CTCPEOMETPUYECKUX 3aJad, MPEAIOJAraloluX HECKOJIBKO II1aroB
pelleHus1, €Clii yCIOBHs MPUMEHEHHS 3aaHbl B IBHOU (popme

7.18

[[pumeHATH IpOCTENIINE IIPOrPAMMHBIE cpeacrna U
ANEKTPOHHO-KOMMYHHKAIHOHHBIE CUCTEMBI pu peleHnn
CTEPEOMETPUYECKUX 3a1a4

7.19

[ [pyBOANTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEUN B IIPUPOJIE U
JKW3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE

7.20

[[pUMEHSTh MOJY4YEHHBbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallud W MPUMEHSATHh W3yYEHHBIE MOHSTHUS B IpOIECCe
MOMCKA PELIEHUSI MaTEeMaTUYECKH CPOPMYIHPOBAHHON MPOOIEMBI,
MOJENUPOBATh  pEAJbHBIE CUTyallUd Ha  S3BIKE T'€OMETPUH,
UCCIIEN0BATh IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUH U TEOpeM, ammapara aireOpbl, pemarh
IIPAKTUYECKHE 3aa4YM, CBSI3aHHBIC C HAXOXKIECHUEM T'€OMETPHUUYECKUX
BEJIMYUH

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHUS

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1

Hucna v BEIYUCIIEHUS

1.1

Parmonanbubie uncna. OOBIKHOBEHHBIE U JECATUYHBIC TPOOH, MPOICHTHI,
OECKOHEUHbIE TEepPUOIUYEcCKue MpoOu. ApudMeTHdecKue Oomneparuu C
palMOHAIIBHBIMUA ~ YUCJIaMHU, TPEoO0pa3oBaHUs UYWCIOBBIX BBIPAKCHHM.
[Ipumenenue apobeil W MPOIEHTOB I PEIICHUS MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U peaIbHOU KU3HU

1.2

[eCTBUTENBHBIE YMCIIA. PalnMoOHaNbHBIE W HUPpPALMOHAIBHBIE YHUCIIA.
Apudmernueckue orepanuu C JNICUCTBUTCIILHBIMU YHCJIaMU.
[IpubnmKeHHbIE BBIUUCIICHMS, MpaBUia OKPYIJICHUS, MPUKUIKA U OICHKA
pe3yabTaTa BEIYMCICHUN
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1.3 CrereHb C 1EITbIM TIOKa3aTesieM. CrannaptHas dopma
3aIiCH ISUCTBUTENILHOrO  4yMcia.  Mcronb3oBaHue — MOAXOASIICH
GOpMBI  3aIMCH ACHCTBUTEIBHBIX YHCeTT oISt peleHs
TPAKTIYIECKIX 3a/1a9 ¥ TIPEJICTABIICHUS JaHHBIX
1.4 AprMeTIICeCKIIA KOpEHb HATypaITHLHON CTETICHH.
JeiictBusi ¢ apu(METUYECKUMH KOPHSIMH HATypaJIbHOM CTENEHU
1.5 CHHYC, KOCHHYC U TAHT€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHTe€HC YMCIIOBOTO apryMeHTa
2 VpaBHEHMS 1 HEPABEHCTBA
2.1 FoxnecTBa ¥ TOXKIECTBEHHBIE TPEOOpPa30BaAHUS
2.2 [ IpeoOpazoBanwie TPUTOHOMETPHUYECKHX BBIPKCHH.
OCHOBHBIE TPUTOHOMETPUICCKHE (DOPMYJTBI
2.3 VpaBHeHHE, KOpeHb  ypaBHeHHMs. HepaBeHCTBO,  peleHHe
HepaBeHCTBa. MeTo 1 HHTEPBaJIOB
2.4 Perrenne 1ienpIx 1 [poOHO-paIMOHAILHBIX YPABHCHU U HEPABEHCTB
2.5 Permenye nppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 Perienrie TPUTOHOMETPUUECKUX YpaBHEHUHN
2.7 [[puMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a71a4 U
3a/1a4y 13 Pa3IM4HbIX 001acTe HaAyKU U PEaIbHON KUZHU
3 (DyHKIIMK 1 TpadUKU
3.1 DyHKIHMSA,  CrmocoObl  3amanmst  ¢GyHKopd.  I'paduk  yHKImm.
Bzarmvuo oOpaTtHbie pyHKITUU
3.2 DOnacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud Gpyukiuu. Hynu ¢pyHkimu.
[TpomexxyTku 3HAKOMOCTOSHCTBA. UeTHBIC U HEYETHBIC (DYHKIINH
3.3 CteneHHas (pyHKLHMS C HATYpaJbHBIM U LEJNBIM NOKa3aTesneM. Ee cBoiicTBa
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi CTENEHU
3.4 ['puroHoMeTprIecKas OKPY’KHOCTb,  ONpE/EIICHUE
TPUTOHOMETPUUECKUX (PYHKITUNA YUCIOBOTO apryMEHTa
4 Hadana MaTeMaTHYECKOTO aHAIHM3a
4.1 [ lociienoBaTeIBEHOCTH, CITOCOOBI 3aaHUS
TOCJIEIOBATENBHOCTEN. MOHOTOHHBIE TTOCIE0BATEIBHOCTH
4.2 ApudmeTryeckasl 1 reoMeTpudeckas mporpeccun. beckoneuHo yObIBaromas

reOMETpHUYECKast MPOIPECCHSL. Cymma OECKOHEYHO
YOBIBAFOIIIEH TEOMETPIICCKOMN MPOIPECCHUM. dopmyna
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[Icniosb30BaHME MPOTPECCUM I PELICHUS PEANBbHBIX 3a1a4 IPHUKIAIHOIO
Xapakrepa

MHO>KeCTBa U JTOTMKa

5.1

MHOK€eCTBO, omepalu HajJ MHOXecTBamu. Jluarpammel Ditiepa — BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO  armapara Uid  ONHUCAHUs
peanbHBIX MPOLIECCOB U SIBIICHUM, MPU PEUICHUU 337a4 U3 JPYTUX y4eOHBIX
MPEIMETOB

5.2

DHpCIIGJIGHI/IG, TCOpPECMaA, CIICACTBUC, TOKA3aTCIbCTBO

TGOpHH BepOHTHOCTeﬁ U CTaTUCTHUKaA

6.1

[[pencraBieHue JaHHBIX C TMOMOIIBIO Tabiaun u auarpamm. CpenHee
apupMeTHYeCcKoe, MeuaHa, HauOoJIblllee U HAaUMEHBIIIEe 3HaYEHHU, pa3Max,
JUCTIEPCUSI U CTAaHAAPTHOE OTKJIOHEHHE YHUCIIOBBIX HAOOPOB

6.2

CiydaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIydailHbie COOBITHS. DJIEMEHTapHbIC
coObITUS (MCXO0ABI). BEeposATHOCTH ciydaitHOTO cOObITUS. BIM30CTh 4acTOTHI
U BepOSATHOCTU CcOObITUH. CnydyallHbIE OMBITBI C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU  COOBITUSMHU. BeposiTHOCTHM COOBITMH B ONbBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU

6.3

Dnepanyy Haja COOBITUSIMU: TIEpeceueHue, 00beIMHEHUE, MPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEH

6.4

VClIOBHAas BEPOSITHOCTh. Y MHOKEHHE BEPOSATHOCTEN. [lepeBo cirydallHOTrO
skcriepumenTa. @opmyria MmoaHoM BepossiTHOCTH. HezaBucumbie COObITHS

6.5

KomOunaTopHoe mpaBmwio ymHOkeHus. [lepectanoBku u paxropuan. HYucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma Herotona

6.6

buHapHbIi ciy4ailHbIA ONBIT (MCHIBITAHKE), YCIIEX W Heynaya. HezaBucumble
ucnbiTanust. Ceprs HE3aBUCHUMBIX HCIBITAHUW 10 nepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum

6.7

CnydaiiHas  BenuuuHa.  Pacnpenenenue  BeposTHocTel.  Jlmarpamma
pacnpenenenusd. [Ipumepsl pactipeaeneHuii, B TOM YHUCIIE TEOMETPUUECKOE U
OMHOMHAJILHOE

[‘eomeTpust

7.1

ODCHOBHBIE  TOHATUSA  CcTepeoMeTpud. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX

7.2

B3anMHOE pacnojio)keHHE MpPSMBIX B IPOCTPAHCTBE: IEPECEKAOIINECH,
napajuieibHbIe u CKPEIIMBAOLINECS MIpsSIMBIE. [NapannenbHOCTh
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1 TUIOCKOCTEH B IPOCTPAHCTBE: NApAJIICIIBHBIE IPSAMBIE B IPOCTPAHCTBE,
NAapaJLIENbHOCTh TPEX NPSAMBIX, MApPAUICIbHOCTh NPSIMOM M IUIOCKOCTH.
VYribl ¢ COHampaBIICHHBIMA CTOPOHAMH, YIOJd MEXKIy MpSMBIMUA B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEW: NMapalljiesIbHbIE IIJIOCKOCTH,
CBOMCTBA IApaJUIeNIbHBIX IUIOCKOCTEW. IIpocTenmme npocTpaHCTBEHHBIE
burypsl Ha TIUIOCKOCTH: TeTpajap, KyO, mNapajuiesienumesa, MOCTPOCHHE
CECYCHUU

7.3

[[eprIeHIUKYIAPHOCTD MIPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NIPSMBIE MapajUIeNIbHbIE U NEPIEHANKYJISIPHBIE K IIJIOCKOCTH,
NPU3HAK TEPIEHANKYISPHOCTH NMPSMOM M IIOCKOCTH, TEOpEMa O MpPSIMOU
NEPIEHINKYJIPHOW IUIOCKOCTH. YTIUJIBI B IIPOCTPAHCTBE: YIOJ MEXKIY
NPSAMOM M TUIOCKOCTBIO, IBYTPAHHBINA YIOJI, JUHEWHBIA YIrOJI IBYTPAHHOI'O
yria. [lepnesaukynsp v HaKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IUIOCKOCTH,
pacCTOsTHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKUUS (UTYpPhl HA IJIOCKOCTD.
[leprieHIUKYISIPHOCTDh IIOCKOCTEW: MPU3HAK IEPIEHIUKYISIPHOCTA JBYX
IJIOCKOCTEN. TeopemMa o Tpex MepIeHIUKYIIsIpax

7.4

[loHATHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIIYKJIBIC U
HEBBIIIYKJIBIE MHOTOIPDAaHHUKH, pa3BepTKa MHOrorpanHuka. [Ipusma:
N-yrojbHas MIpU3Ma, I'PaHd U OCHOBAHHUs INPU3MBI, IpsMas U HAKIOHHAs
npu3Mbl, OOKOBasi M TOJHAs NOBEPXHOCTh Mpu3Mel. [lapamnenenunen,
NPSAMOYTOJIBHBIN MapajjIeNenuIiel U ero cBomcrea. [lupamuaa: n-yrosibHas
NUpaMKuIa, TPaHU U OCHOBaHHE NMUpaMuibl, 00KOBas U MOJHAs MOBEPXHOCTH
NAPAaMUJIBI, TPABUJIbHAS W yCEYEHHAas MHUpPAMHUAA. DJIEMEHTHl NPHU3MbI U
nupamMuabl.  [IpaBuibHbIE  MHOTOTPAaHHUKH:  ITOHSATHE  IPABHIIBHOTO
MHOT'OTPAHHMKA, IPaBUJIbHAS PU3Ma U MPABUJIbHAS NMHPAMUJIA, PABUIbHASL
TpPEyroJibHasi MUpamMuaa U MpaBUIIbHBIN TeTpasap, KyO. IlpencraBinenue o
NPaBUIBHBIX MHOTOIPAaHHMKAX: OKTa’Jp, AOAEKa’dap M ukocadn CedeHus
IIPU3MBI U IUPAMUIBI

7.5

CUMMeETpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUU B MNHpaMUAax, Mapajyienenunenax,
MIPaBUJILHBIX MHOTOIPaHHUKAX

7.6

Beiurcienne 5SI€MEHTOB MHOTOTPAaHHUKOB: peOpa, JauaroHaind, YIJbL.
[T1omans GOKOBOM MOBEPXHOCTH W TOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOIAh OCHOBAHMA, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOU MPHU3MBIL.
[Tnomans 6GOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABWILHON MHUPAMUIBI,
TeopeMa O Tulomaan ycedeHHoW mupamunbl. [lonarue 06 oobeme. OOBeM
MUPaMUJIbI, TTPU3MBI

1.7

[lonoOubie Tema B mpocTpaHcTBe. COOTHONIEHUS MEXIY IUIONIAISIMHE
MOBEPXHOCTEHN, 00BeMaMu TTOI00HBIX TeIT
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11 KIIACC
IIpoBepsiemblie TPeOOBaHUA K pe3yJIbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpamMMmblI
Kon [IpoBepsieMble PEeAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
TPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTPaMMbl CPEAHETO 00IIIETO OOpa30BAHUS
De3ynbTaTa
1 Huca 1 BBIYMCIICHHUS
1.1 DnepupoBaTh MOHATUSAMHU: HAaTypajJbHOE, LEI0E YHCIIO; MCIOIb30BaTh
MPU3HAKU JEIMMOCTU IEJIBIX YHUCEI, Pa3JIoKEHUE YUCIIa HA MPOCThIE
MHOKHUTEIN JUIsl pelIeHus 3a/1a4
1.2 DniepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM II0Ka3aTeIeM
1.3 DnepupoBaTh MOHATUAMH: JIOTapu(M  4YHCIA, JECATHYHBIE U
HaTypaJbHbIE JIOTapU(PMBbI
2 Y paBHEHHS 1 HEpABEHCTBA
2.1 [[puMEHSITh CBOMCTBAa CTENEHU [JIsi NpeoOpa3oBaHUs BBIPAKEHUH,
ONEpUPOBATHh MOHATHSIMU: MOKA3aTeIbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIbI [TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
2.2 BBIMOMHATE MPeoOpa3oBaHusl BBIPAXKEHHM, COAEPIKAIIUX JIOTapU(PMBI;
ONEepUpOBaTh  MOHATUSAMU:  JIOTAPU(PMUYECKOE  ypaBHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE THUIIbI JIOTapU(PMUUECKUX YPAaBHEHHM
Y HEPABEHCTB
2.3 HaxonuTte pemieHns MpoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh MOHATHSIMHU: CHCTEMA JIMHEWHBIX YPABHEHHA M €€
pelIeHre; UCTIOIb30BaTh CUCTEMY JTMHEWHBIX YPABHEHUM IS PEILICHUS
MPaKTUYECKUX 3a]a4
2.5 HaxonuThe peleHuss IPOCTEUIIMX CUCTEM U COBOKYIIHOCTEM
palMOHANbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 MonaenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE aireOpbl, COCTaBISAThH
BBIPAXEHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 0 YCIIOBUIO 3aJauH,
UCCJIEeIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM ammnapara
anreopbl
3 (DyHKIMY 1 TpaduKu
3.1 DnepupoBaTh MNOHATHSAMHU: TEPUOIUYECKAsT (PYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKLHHU, TOUKU SKCTpeMyma (yHKIHMH, HauOOoJbIlee
Y HavMEHbIlIee 3HAUYE€HUs! (PYHKLMU HA MPOMEXKYTKE; UCIOJIb30BaTh UX
JUISL KCCIeI0BaHUs (PYHKIMH, 3aJaHHON Ipa)uKoM
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3.2

DnepupoBaTh MOHATHUSIMMU: rpaduku MOKa3aTEIbHOM,
Jorapu(pMUIECKON U TPUTOHOMETPUIECKUX (DYHKIHIA, n300pakaTh UX
Ha KOOPAMHATHOM IUIOCKOCTM W MCIIOJB30BaTh ISl PELICHUS
YPaBHEHUI U HEPABEHCTB

3.3

300pakaTh Ha KOOPAMHATHOM TIUIOCKOCTH TpaduKH JIMHEHHBIX
YPAaBHEHUM W HCIIOJB30BaTh HUX ISl PEUICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUM

3.4

lIcnons3oBath Tpadukyd (QYHKIUNA 17 HUCCICAOBAHUS TPOIIECCOB U
3aBUCUMOCTEH U3 IPYTUX yYeOHBIX AUCIUILINH

Hayaa MaTeMaTU4eCKOro aHajanu3a

4.1

DnepupoBaTh TMOHATHSAMHU: HeOpepbiBHAsA (YHKLIMS, MPOU3BOIHAS
(YHKUMM; MCHOJb30BATh T'€OMETPUUYECKUH U (PU3UYECKHH CMBICI
IIPOU3BOTHOM ISl PELICHUS 3a/1a4

4.2

HaxoauTe NpOM3BOJAHBIE 3JIEMEHTApHBIX (PYHKUUN, BBIUUCIATH
IIPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO (PYHKIIUI

4.3

[lcnonp30BaTh MPOM3BOAHYIO JUISL MCCIeNOBaHUSA (YHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl UCCIIEI0BAHUS
K IMOCTPOEHHUIO TpauKOB

4.4

lIcnoab30BaTh IMPOMU3BOJHYIO TSI HAXOKACHUSA HAUITYUIICTO PCUICHUSA B
IMPHUKIIaAAHBbIX, B TOM YHUCJIC COMUAJIbBHO-OKOHOMHWYCCKHUX, 3aga4dax

4.5

DnepupoBaTh MNOHATUSIMHU: MEPBOOOpa3Hasi M WHTErpai; MOHUMATh
TEOMETPUYECKUI U (PU3NYECKUN CMBICIT HHTETpalia

4.6

HaxoauTe miepBOOOpa3HbIe dJIEMEHTApHBIX (YHKIMMA, BBIUUCIATH
uHTerpai no gopmyne Hetotona — Jleiibnuia

4.7

Pemarth IMPUKJIaIHBIC 3aJa4u, B TOM qucJec
COIIMAJIBHO-3KOHOMHUYCCKOT'O U (1)I/I3I/I‘ICCKOFO XapakrTepa, CpeacTBaMmu
MaTEMAaTH4YCCKOI'O aHaJIn3a

Teopust BEpOSITHOCTEN U CTATUCTHKA

5.1

CpaBHMBAaTh BEPOSTHOCTH 3HAYEHUM CIYyYalHOM BEIMYHMHBI 11O
pacIpeneneHuIo WIK ¢ IOMOLIBIO THarpaMm

5.2

OnepupoBaTh MOHSITHEM MAaTEMAaTHUUYECKOTO OXKHUJIAHUS, MPUBOJIUTH
IpUMEpbl  TOr0, Kak TMPUMEHSETCS MaTeMaTHYeCKOe OXKHUIaHUE
CIIy4yalHOW BEJIMYMHBI, HAXOJIUTh MAaTEMAaTHYECKOE OXHJAHUE TI0
JTAHHOMY pacipeieICHUI0

5.3

MmeTn MpCACTAaBJICHUC O 3aKOHC OOJIBIIINX YHCET
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54 [IMeTh Tipe/ICTaBlIEHUE O HOPMAITLHOM paclpeIeTICHHH
6 [‘eomeTpus

6.1 DriepupoBaTh TIOHATHUSIMH: IIWTHHIPAYECKAs TIOBEPXHOCT,
oOpa3syronue MUINHAPUISCKON MOBEPXHOCTH, IMUINHAP, KOHUYECKAs
MOBEPXHOCTh, OOpasylome KOHUYECKOW IMOBEPXHOCTH, KOHYC,
chepudeckas MoOBEPXHOCTh

6.2 PacriozHaBaTh Tea BpaiieHus (LIWJIMHJIP, KOHYC, cdepa U map)

6.3 DOBACHITH CIIOCOOBI TTOJIYYESHUS TEJl BpAIICHUS

6.4 KrnaccuduimpoBaTh B3aMHOE pacriojioskeHre chepbl U INIOCKOCTH

6.5 DniepupoBaTh MOHSITHSIMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHKE IIIAPOBOTO CJIOSA, BHICOTA
IAPOBOTO CJI0A, IAPOBOM CEKTOP

6.6 Beruncnsate 00beMBbl M IUIONIAJIM TOBEPXHOCTEW TeN BpalleHus,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT

6.7 DnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIU
TEJIO BpaIlleHUs

6.8 BeIUKCISATE COOTHONIICHUS MEXAY IUIOMIAMU TOBEPXHOCTEH U
o0beMaMu MOJAOOHBIX TE

6.9 1300pakath uzydaembie (PUTypbl OT PYKH U C IPUMEHEHUEM IMPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB

6.10 BBIONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
00BeMHBIX (DUTYp: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTHh CEUCHUS Tell
BpaIcHUs

6.11 3BrIeKaTh, MHTEPIPETHPOBATH M MPE0OpPa30BBIBATH HH()OPMAIIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (DHUTypax, MpPEICTaBICHHYIO Ha
yepTekax M pUcCyHKax

6.12 [[puMeHATH F€OMETPUYECKUE (hakTh TUISt peleHus
CTEPEOMETPUYECKUX 3a/ad, TMPE/IOJaraloiiX HECKOJIBKO II1aroB
pEeIIeH s, €CII yCIOBUS MPUMEHEHUS 3a/1aHbl B IBHOU (popme

6.13 DnieprpoBaTh MOHITUEM: BEKTOP B MPOCTPAHCTBE

6.14 BBIMOTHATE JACHCTBUS CIOKCHUS BEKTOPOB, BBHIYMTAHHS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YHWCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU
o0nagaroT

6.15 [[puMeHSTH TPaBUIIO MapaljiesienuIe/1a PY CI0KEHUH BEKTOPOB
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6.16

DriepupoBaTh MOHATHAMM: JAEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
yrold MEXAy BEKTOpaMH, CKAIIPHOE NPOU3BEACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITI) CYMMY BCKTOPOB U IIPOU3BCACHHUC BCKTOPA HA YHCJIO, YI'OJ
MCIKAY BCKTOpAaMH, CKAJLIPHOC IMPOHU3BCACHUC, PACKIIAAbIBATH BCKTOP
10 ABYM HCKOJUIMHCAPHBIM BCKTOPpaAM

6.18

gaI[aBaTB IIJIOCKOCTDb YPABHCHHUCM B ,I[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemarth HpOCTGﬁIHHG IrCOMCTPHUUCCKHUC 3aJa4d Ha IIPHUMCHCHUC
BCKTOPHO-KOOPAUMHATHOT'O MCTOAa

6.20

Pemath 3aJa4 Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOILIICHUM H
HaXO0XICHHC IrCOMCTPHUUCCKHX BCIINYNH I10 06pa3uaM NN
aJIroputmMam, IMPUMCHSA HU3BCCTHBIC MCTO/bIL IIpu PCUICHUU
CTaHAAPTHBIX MATCMATUYICCKHUX 3a1a4

6.21

[[puMeHsTh npocTennme pOrpaMMHbIE CpeAcTBa u
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI npu pElICHUH
CTEPEOMETPUYECKHX 3a7a4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATUYICCKHUX SaKOHOMepHOCTGﬁ B IIpUPOAC U
KU3HHU, paCIIO3HABATH IIPOABJICHUC 3aKOHOB I'COMCTPHH B UCKYCCTBC

6.23

[[pUMEHSITh TOJy4YeHHBIE 3HAHMS Ha TPAKTUKE: aHAJIU3UPOBATH
peajbHbIe CUTYallMd U MPUMEHSTh M3YyUYCHHBIC TOHSTHUS B MPOIECCE
MOWCKA PEHICHUSI MaTeMaTUYEeCKH CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh  peajbHbIC CHUTyalldd HAa s3BIKE TEOMETPHH,
UCCIIeIOBaTh ~ TIOCTPOEHHBIE  MOJENIM  C  HCIOJb30BAaHHEM
TCOMETPUYECKUX TOHATHA M TEOpeM, armapara aiareOphl, perniaTh
MPaKTUYCCKUE 3a/a4d, CBSI3aHHBIC C HAXOXKICHHEM T€OMETPHUYCCKUX
BEITNYNH

IIpoBepsiemMble 3JIEMEHTHI COJIEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COEpKAHUSA
1 Hucna v BeIYMCIEeHUS
1.1 HaTtypanbpHble U 1ienble ynucna. [Ipu3Haku 1eImMMOoCcTy HEIbIX YUCEN
1.2 CTeneHb ¢ palMoOHaIbHBIM NoKa3zaTesieM. CBOMCTBA CTEIEHU
1.3 ITorapudm uncina. JlecssTuaHbIe U HaTypadbHBIC JTOTAPUPMBI
2 Y paBHEHHS U HEpABEHCTBA
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2.1 [[peoOpazoBaHue BhIpaKEHUM, COACPKAIIUX JIOTapU(PMBI

2.2 [I[peoOpazoBanue  BBIpOKCHHI,  COIEPXKANMX  CTENEHH  C
paIOHAIBFHBIM TTOKa3aTeIeM

2.3 [[pruMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [loka3aTenbHbIC YpaBHEHUSI U HEPABEHCTBA

2.5 IToraprMuueckre ypaBHEHHS U HEPaBEHCTBA

2.6 CucTeMbl IMHEWHBIX YpaBHEHUHN. PelrieHue npukiaiHbIX 3a7a4d ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUHN

2.7 CUCTEMBI U COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB

2.8 [ [prmveHeHre ypaBHEHHA, CUCTEM u HEPaBCHCTB K
PEIIIeHIIO MATEMAaTHIECKIX 3aa4 U 3a/1a4 U3 Pa3IMYHbIX 001acTel HAyKU U
peanbHON JKU3HU

3 (DyHKIIMK U TpadUKU

3.1 (DyHKIWS. [epromueckue (GyHKLIMN. [IpomexxyTkH
MOHOTOHHOCTH (DYHKITHH. MakcrumyMsI u MHHHMYMBI
byHKIMN. HauGonbiiiee 1 HanMeHb1Iee 3HaYEHUE PYHKIIUN Ha

3.2 [puronomerpudeckue GyHKIUU, UX CBOMCTBA U rpaduKu

3.3 [TokazaTenbHas u gorapudmudeckas GyHKINUN, UX CBOMCTBA U TpaduKH

3.4 [Icionp3oBanue rpaduKoB PYHKIMI 17151 peLICHUs] YPAaBHEHUM U TMHEHHBIX
CUCTEM

3.5 [cnionp30BaHme rpaduKoB (byHKIMH VTSt WCCIICTIOBAHNS
NPOIIECCOBY  3aBUCHMOCTEH,  KOTOpbIe BO3HMKAIOT TIPH  PEIICHUH
3amMad M3 JIPYryuX YYeOHBIX MPEIMETOB M peaTbHOM KU3HU

4 Hauyama MaTeMaTH4eCKOTO aHAIHU3a

4.1 HenpepsiBable GyHKIIMKA. METO MHTEPBAJIOB JIJIsl PEIICHUST HEPABECHCTB

4.2 [ IporzBOIHAS byHKIHN. ['eomeTpryeckuii u brBuyuecKuit
CMBICJI IPOU3BOTHOU

4.3 [ Ipor3BOIHEIE ANIEMEHTAPHBIX (YHKIIHIA. DopMyIIbI
HAXOXKJICHHS IPOU3BOIHOM CYMMBI, POU3BEICHUS U YACTHOTO (QYHKITUN

4.4 [[puMeHEeHre TPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMA Ha
MOHOTOHHOCTh M DKCTpeMyMbl.  HaxokneHne  HauOONBIIETO |
HAUMEHBINIETO  3HAa4YeHWs (PYHKIIMU HA OTPE3KE

4.5 [ IpumeneHue TIPOU3BOTHOM IS HAXO0XKICHUS HaWTy4IlIero

peleHsl B MPUKIIAHBIX 33a9aX, JAJIsl OMPEIeIeHUs] CKOPOCTH IMpoIiecca,
3aJaHHOTO (hOopMyIOi miu rpaduKoM
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4.6

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX

4.7

Muterpan, ero reoMeTpuyeckuid W (usmueckuii cmbici. Beramcienue
uHTerpaina no gopmyne Hetotona — JleitOnuia

TGOpHH BepOHTHOCTeﬁ U CTaTUCTHKaA

5.1

HucioBele  XapaKTEPUCTHKHA  CIy4YaWHBIX  BEJIMYMH: MaTeMaTU4YECKOE
0KUJAHUE, TUCIEPCUSI U CTAHIAPTHOE OTKJIOHEHHE. [Ipumepsl npumeHeHus
MAaTEMATHYECKOr0 OXHUJAaHUS, B TOM YHUCJIE B 3a/Ja4ax M3 MOBCEIHEBHOU
XKU3HH. MartemaTudeckoe OKHJaHue OWHAPHOM CIy4yalHOW BEJTWYHUHBI.
MaremaT4ecKkoe OXKUIAHUE CYMMBbI CIyYalHBIX BEIMYMH. MareMaTH4ecKoe
OXXKHMJIAHUE W  JIUCTEPCHS  TCOMETPUYECKOT0 W OMHOMHUAJIBLHOIO
pacnpeneneHui

5.2

BakOH OOJIBIIMX YHCEJ M €ro poJib B HayKe, MpPUPOAE U OOIIECTBE.
Br100opouHbIil METOJT UCCIEA0BAHUIMA

5.3

[[pumepsl  HENMpEpBIBHBIX ClIy4YalHbIX BeMWYMH. [lOHATHME O IUIOTHOCTH
pacnpeneneHus. 3agady, IPUBOAAIIAE K HOPMAJIBHOMY PacCIpPENEIICHUIO.
[loHATHE O HOPMAJIBLHOM PaCIpPEACICHUN

[‘eomeTpus

6.1

[lunuHapryeckas IIOBEPXHOCTb, oOpasytorue UWIAHAPUYECKOU
MOBEPXHOCTH, OCh IIWIMHAPUUECKON MOBEPXHOCTH. [{MauHap: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, 00pa3yrolias U OCh, IUIONaAh OOKOBOW W TMOJHOMN
MOBEPXHOCTHU

6.2

KoHndeckasi moBepXHOCTb, 00pa3yroIne KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHAa KOHWYECKON TOBEpXHOCTH. KOHYC: OCHOBaHWE W BEpIIWHA,
oOpa3yrolias U 0Ch, IJIOIMIA b OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yromire U BEICOTa, OCHOBaHHS U OOKOBAasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, AWAMETP, IJIOMATL MOBEPXHOCTH CHEpPHI.
B3aumHuoe pacrnionoxenue chepbl U TIIOCKOCTH, KacaTelbHas IMIOCKOCTh K
cdepe, mwomanb chepsl

6.4

11300pakeHne TeJl BpallleHus Ha TJIOCKOCTH. Pa3BepTka UIMHIpa U KOHyca

6.5

KomOuHammu Ten BpamieHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJIO chephl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIM TEIO
BpAILICHUS

6.6

[lonsatue 06 oobeme. OCHOBHBIE CBOMCTBA 00beMOB Tel. Teopema 06 oObeMe
NPSIMOYTOJILHOTO TapaJuIeIeNuIeia U CIeCcTBU 3 Hee. OO0beM IWIMHAPA,
KoHyca. O0beM 11apa u miomaab chepsl
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6.7 [TomoOHble Tema B mpoctpancTBe. COOTHOIIEHHS MEKAY IUIOMIAIIME
MIOBEPXHOCTEN, 00beMaMH TI0I00HBIX TEJ

6.8 Cedyenus: uuiauHApa (MapauiebHO W TNEPHEHAMKYJISIPHO OCH), CEUEHUs
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJAlIee Yepe3 BepIINHY),
CEUCHMS I1apa

6.9 BekTop Ha MjaocKkoCcTH U B IpocTpaHcTBe. ClI0KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXE€HHE BEKTOpa Ha 4Hucio. Pa3noxeHue BekTopa IO TpeM
HEKOMIUIaHAapHbIM BekTopaMm. [IpaBuno mapamnenenunena. Pemenune 3anay,
CBSI3aHHBIX C IPUMEHEHUEM MPABWII JEHCTBUN C BEKTOpaMU

6.10  [IpsmoyrosbpHasi cHCTeMa KOOPAWHAT B IpocTpaHcTBe. KoopanHaThl BEKTOpA.
[Ipocreiimme 3amaun B KOOpAUHATaxX. YTrojl MexXay Bekropamu. CkasipHOe
IIPOU3BEACHUE BEKTOPOB. BpluncieHne yrioB Mexay TMpsAMbIMH H
IUIOCKOCTAMHU.  KOOpAMHATHO-BEKTOPHBIM ~ METOX ~ INPU  PELICHUH
TCOMETPUYECKUX 3a]1a4
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MNEPEYEHDb (KOJU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUM K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHON
IMPOI'PAMMBI CPEJTHEI'O OBIIIETO OBPA3BOBAHMS Y DJIEMEHTOB
COJEPKAHUS 11O MATEMATHKE

JI71st mpoBeZIeHUsT €IMHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1o Marematuke (nanee — EI'D no
MaTeMaTUKE) HCIOIb3yeTcs IepedeHb (Koau(uKaTop) MNpOBEpsIeMbIX TpeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOW MMPOrpaMMBI CPETHEro OOIIEeTo
oOpazoBanus U 31eMeHTOB cojaepxanus. [Ipu nposeaenun EI'D no matemarrke 6a30BOT0O
ypoBHS u3 TiepeuHs (KoaudukaTopa) BBHIOMPAIOTCS TMO3UIMHU, COOTBETCTBYIOIIHE
denepanbHOl paboyeil mporpaMMe 1Mo MmaTemMaTuke (0a30BbIil YPOBEHB)

IIpoBepsiembie Ha EI'D nmo MmaTteMaTuke Tpe0OOBaHUSA K pe3yJibTATaM OCBOCHMS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHusA

Kon [TpoBepsiemble TpeOOBaHUS K PEAMETHBIM pE3yJIbTaTaM OCBOCHHUS
TPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHON NPOTrpaMMbl CPETHErO OOIIETO
rpeOOBaHUA o0OpazoBaHus

1 Bragenue Meronamu J0Ka3aTelIbCTB, AJITOPUTMAMM PpELICHUS

3aja4; yMeHrue (OpMyJIMpOBaTh W ONEPUPOBATH ITOHSATHSIMH:
onpejiesieHne, akCoMa, TeopemMa, CJEICTBUE, CBOMCTBO, ITPU3HAK,

JI0Ka3aTeNbCTBO, PABHOCHIIBHBIC (hOpMYITUPOBKWY;

TIPUMEHSITh uX; yMeHue (hopMyITUpoBaTh obparHoe
u MPOTHUBOTIOJIOKHOE YTBEP)KICHUE, TIPHUBO/ATH TIPUMEPBI
u KOHTPIPUMEPHI, UCTIONB30BATh METO]T MAaTEMATHIECKOU
WHTYKIAW; TIPOBO/TUTH JIOKa3aTelTbHBIE PACCy KICHUS
pH PEIICHNH 3a/1ad, OIICHMBATh JIOTUYECKYIO
NPaBWJIBHOCTh  PACCYXKICHUIA; YMEHHE  ONEpPHPOBATH

MOHSTUSIMUA: MHOXKECTBO, ~TTOJIMHOXKECTBO, ~ OTEPAIlA  HAJl
MHOKECTBaMH;,  YMEHHE UCTIONIL30BaTh  TEOPETHKO-MHOXKECTBECHHBIN
ammapar  JUid  ONMCAHUS PEaTbHBIX TIPOIIECCOB U SIBIICHUN U TIPH
pEIIeHUH 3a7a4, B TOM YHCJIC U3 JIPYTUX YyYeOHBIX TPEIMETOB;
YMEHHE OIEpUpOoBaTh TMOHITHSIMU: Tpad, CB3HBIA Tpad, IEpeBo,
MK, Tpad HA TUIOCKOCTH, YMEHHE 33/1aBaTh u

1

2 YMeHue onepupoBaTh MOHATUSAMU: HATYpaIbHOE YUCIIO, LIETI0E YUCIIO,
CTElIeHb  C LENbIM  [IOKa3aTeleM, KOpEHb  HaTypabHOMN
CTEIEHH, CTENIEHb C PAllMOHAJIBHBIM ITOKA3aTeJIEM, CTENIEHD C
JEHCTBUTEIBHBIM TOKA3aTeNEM, soraprhm 4Kcoa, CHHYC,
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TPOU3BOJIBHOTO YHMCJA, OCTATOK IO MOJYJI0, PallMOHAIBHOE YHUCIO,
UppPAlMOHAJIBHOE  YHWCJIO, MHOXECTBAa  HATYpPaJbHbIX,  LEJBIX,
pPalMOHAIBHBIX, JCHCTBUTEIBHBIX YHWCET; YMEHHE HCIOJb30BaTh
NPU3HAKHU JIETUMOCTH, HAUMEHBIINN OOIMIMNA JAeTUTENb U HaUMEHbIIIEee
oOuiee KpatHoe, anroput™ EBKIMAA MU pElIeHUH 3a]1a4; 3HAKOMCTBO
C pPa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMH CUHCIEHUS;, YMEHHE
BBITIOJIHATH BBHIYHUCIICHUE 3HAYCHUHN U MPeoOpa30BaHUs BhIPAKECHHM CO
CTETCHAMH U JIoTapupmMamMu, IpeodpazoBaHus JPOOHO-pAIIMOHATBHBIX
BBIPQXEHUI; YMEHUE ONEPUPOBATh MOHATHAMU: OCIEI0BATEIbHOCTD,
apupmMeTndeckass ~ IpOrpeccus,  TIeOMETpUYecKas  MpPOrpeccHsl,
OECKOHEYHO YOBIBalOIlass TeoMEeTpUYecKass MpOTpeccHs; yMEHHE
3aJaBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C  ITOMOIIBIO
pPEKyppeHTHbIX  (OpPMyJI; yYMEHHE  OINEpUpPOBaThb  MOHITHUIMHU:
KOMIIJIEKCHOE YHCJIO, CONPSDKEHHBIE KOMILIEKCHBIE YMCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO Yucia, (popMa 3alUCU KOMILIEKCHBIX YHCEl
(reoMmeTpuueckasi, TPUTOHOMETpUYECKasi M anredpandeckas); yMeTb
MPOU3BOANTH apU(PMETUUYECKHE AEHCTBUSA C KOMIUIEKCHBIMH YUCIIaMU;
OPUBOJUTH  MPUMEPHl  HMCHOJb30BaHHSA  KOMIUIEKCHBIX  YHCEN,
ONEPUPOBATh MOHATUAMM: MaTpuua 2 X 2 m 3 X 3, ONpenenuTenb
MaTpHIbl, FEOMETPUUYECKUIA CMBICI ONPEACIUTENS

VMeHUE ONnepupoBaTh MOHATHUSIMU: PAllMOHAJIbHBIC, UPPALIMOHAIBHBIE,
MOKa3aTeNbHbIC, CTCIICHHBIC, Jorapu(pMUUecKHe, TPUTOHOMETPHUICCKUE
YpPaBHECHUS W HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MTOHATHUSIMM: TOXKJIECTBO, TOXJIECTBEHHOE npeoOpa3oBaHue,
YpPaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPABHCHUM MW HEPABEHCTB,
PaBHOCWJIBHOCTh YPABHEHUW, HEPABEHCTB M CUCTEM; YMEHUE PEIIATh
YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMbI C TOMOIIBIO PA3IUYHBIX
MIPUEMOB; pEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MapAMETPOM;
MPUMEHATh YPABHEHUS, HEPABEHCTBA, MX CHUCTEMbI [JI1 PEIICHUS
MaTeMaTUYeCKUX 3aJad M 3a7ad W3 Pa3IU4YHBIX O0JacTell HAyKH H
pPEATBHOM )KU3HU

VMeHre onepupoBaTh MOHATUSAMU: (YHKLHUSA, YETHOCTh (DYHKLHH,
NEPUONYHOCTh (DYHKIMH, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMKM, SKCTpeMyM (QYHKIUHM, HauOoJbllleeé W HauMEHbIIEe
3HaueHUd (QYHKUMA HAa TPOMEXKYTKE, HeNpepbiBHAs (QyHKIMS,
acUMNTOTHl Tpaduka (QyHKIUM, mepBas M BTOpas MPOU3BOJIHAS
GyHKUHMHA, TEOMETPUYECKHM M (PU3MYECKHI CMBICI MPOU3BOIHOM,
nepBooOpa3Has, OINPEACIICHHbI HMHTErpan, yMEHUE HAXOAWTh
acUMNTOTHl rpaduka (YHKIUU; YMEHHME BBIYUCIATH IPOU3BOJHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIIO3UIIMK (DYHKIIMI, HAXOUTh
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ypaBHEHHME KacaTelbHOM K rpa@uky (yHKUMH; YMEHUE HaXOIUTh
IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUI; yMEHHE HCIIOJIb30BAThH
MPOU3BOIHYIO AJISl UCCeNOBaHUs (PYHKINNA, HAXOIUTh HAaUOOJIbIINE U
HaUMEHbIINE 3HAYCHUS (YHKIUH; CTPOUTH TpapUKd MHOTOUICHOB C
WCIIOJIB30BAaHMEM alapara MaTeMaTHYEeCKOTO aHaJN3a; IPUMEHSTh
IIPOM3BOJHYIO  JUIA  HAxOXKJIECHUS  HAWJIy4dlller0  pELICHHs B
MPUKJIATHBIX, B TOM YHCJIE COLUATBHO-I9KOHOMUYECKUX U (PU3NUECKUX
3aJa4yax; HAXOAWTh IUIOMAAXM U O00beMbl (GUTYpP C TOMOIIBIO
MHTErpaja; MIPpUBOAUTH IPUMEPBI MATEMATUUECKOTO MOACIUPOBAHUS C
NOMOUIbIO TP PepeHInaNbHBIX YPAaBHEHUN

VMeHne ornepupoBaTh MNOHATUSAMU: Tpaduk (QyHKUMU, oOpaTHas
GyHKIMS, KOMIIO3ULUs (PyHKUUH, TUHEHHas QyHKIUS, KBapaTUIHAS
GyHKUMS,  paudoHanbHas  (QYHKOUS,  CTENEHHas  (QyHKUUA,
TPUTOHOMETPUYECKUE (DPYHKIMU, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUMH, TOKa3aTenbHas M Jiorapupmuueckas (PyHKUUU; YMEHHE
CTPOUTH T'papUKU M3YUEHHBIX (DYHKIIMWA, BBITOJHATH NPEe0Opa30BAHUS
rpaukoB (pyHKUMH, UCIONB30BATh Ipa(UKH ISl U3YyUEHHsI MPOLIECCOB
Y 3aBUCUMOCTEN, IPU PEIICHUH 337a4 U3 JIPYTruX y4eOHBIX MPEAMETOB
U 33/1a4 U3 pealibHOM XKU3HU; BbIpaxarb (OpMyJaMH 3aBHUCHMOCTH
MEX/y BEJIMYMHAMM; HCIOJIb30BaTh CBOMCTBA M TpapuKu (PYHKIIHI
JUIsl pElIEeHUs YPAaBHEHMI, HEpPaBEHCTB W 3aJad C IapaMeTpamu;
n300paxaTb Ha KOOPJAMHATHOW IUIOCKOCTH MHOXKECTBA pELICHUM
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VMeHre pelaTh TEKCTOBBIE 3aJaud pa3HbIX THIOB (B TOM YHUCIE Ha
MPOLIEHTHI, TOJIM U YaCTH, Ha ABMKEHUE, padOTy, CTOUMOCTh TOBapOB
W yCIyr, HaJOTH, 3aJauyd W3 O0JacTH YIpaBi€HUS JUYHBIMU U
CeMEHHbIMU (HUHAHCAMM); COCTABJISITH BBIPAKEHUS, YpPAaBHEHHS,
HEPAaBEHCTBA M HX CHUCTEMBI IO YCIOBHMIO 3aJayd, HCCIEI0BATh
MOJIYYEHHOE PEIICHUE W OLIEHUBATh MPaBAONOJA00HOCTh PE3YJIbTaTOB;
YMEHHE MOJEIUPOBAaTh PEaJbHBIE CUTYallMM HA SI3bIKE MATEMATUKH;
COCTaBJISATh BBIPAKEHHUsI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO  3aJayd,  MCCIENOBAaTb  IOCTPOCHHBIE  MOJEIU  C
UCIOJIb30BaHUEM ammapara anreopbl, HHTEPIPETUPOBAThH MOJTYUECHHBIIHI
pe3yabpTar

VMeHrue omepupoBaTh MOHATHSAMH: cpeAHee apupMEeTHUECKOe,
MeaHa, HauOoJIbIliee M HAMMEHbBIIIEe 3HAUCHUS, pa3Max, JTUCTICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHUE H3BJIEKATbh,
UHTEPHPETUPOBATh MH(OpMaIUIO, MPEACTaBICHHYIO B Ta0IUIaX, Ha
TuarpaMmax, rpadukax, oTpaxkarollyro CBONCTBA pealbHbBIX MPOLIECCOB
U SBJICHMM; TPEACTaBIATh  HMHGOPMALMIO C  TIOMOILBIO
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rabnuil M AuarpamMm; HMCCIEA0BAaTh CTATUCTHUYECKUE JAHHBIE, B TOM
qucie C NPUMEHEHUEM TIpapUUyecKuX METOJOB U DIIEKTPOHHBIX
CpeAcTB; rpaduyecku HccaeloBaTh COBMECTHbIE HAONIOJCHUS C
IIOMOIIBIO TUarpaMM PaCCEUBaHUs U JINHEWHOU perpeccun

YMeHuEe OnepupoBaTh MOHATHUAMU: CIYYAWHBIM OMNBIT WU CIyYalHOE
COOBITHE, BEPOSITHOCTh CIIY4allHOTO COOBITHSI; YMEHHUE BBIUUCISATH
BEPOSITHOCTh C HCIIOJIH30BAaHUEM TpadUUECKUX METOJOB; MPUMCHSTH
(bOpMyIIBI CIIOKEHHUST U YMHOXKCHHS BEPOSITHOCTEH, (POpMYITy MOTHON
BeposiTHOcTH, (opmyny bepHymn, KoMOuWHaTOpHBIE (AKTBI W
(GbOopMyJIBI; OILICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITHN; YMEHUE
OTNEpUPOBATh TOHATUSAMH: CiIydyallHas BEJIMYMHA, paCHpe/eNICHHUE
BEPOSTHOCTEM,  MaTeMaTUYeCKOE  OXHWJAaHWE,  JUCIepcus |
CTaHJApTHOE  OTKJIOHEHHWE  CIy4yalHOM  BeNMYMHBI, (YHKIUU
pacrpeneneHus MW IUIOTHOCTA PAaBHOMEPHOIrO, IOKAa3aTebHOTO U
HOPMAaJbHOTO pPACIpENECICHUN; YMEHHE MCIOJIb30BaTh CBOMCTBA
W3YUYEHHBIX pACHpENEeNICHU Il PpELICHHs] 3aJady; 3HAKOMCTBO C
MOHATUSMHU: 3aKOH  OOJIBIIUX  YHCEN, METOJbl  BBIOOPOUHBIX
UCCIICIOBAHUM; YMEHHUE NPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YHMCEI B MPUPOJHBIX M OOLIECTBEHHBIX SIBICHUAX; YMECHHUE
OTNEpUpPOBaTh  TMOHATUSIMHU:  COUYETAHWE, TIEPECTAHOBKA, YHUCIO
COUETAaHUM, UYHCIO TMEpecTaHOBOK; OuHOM HbloTOHA; yMmeHue
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYXKICHUS [JIsl PEIICHUS
3a/1a4; OIIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUN; COCTABIATH
BEPOSITHOCTHYIO MOJIEIh U UHTEPIIPETUPOBATH IMOTYyUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTb IOHATUAMHU: TOYKA, IpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA YIVIA, IUIOCKMM yrod,
JNBYIPAHHBIM YTOJI, TPEXI'PAHHBIM YIOJI, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJuIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEH, YOl
MEXKIy NMPAMBIMH, YTOJl MEXAY NPSAMON U INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE
MEXKJy NpSIMBIMU, PACCTOSTHUE MEKIY IUIOCKOCTSIMH; YMEHHUE
UCIIOJIb30BaTh MpPHU PEIICHUU 337a4 HU3y4deHHbIE (DaKThl U TEOPEMbI
IUTAaHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOIIETO
MHpa;  CTPOMTH  MAaTeMaTU4YeCKHME  MOAECIM  C  IOMOILUBIO
F€OMETPUYECKUX IOHATUM W BEJIMYMH, PEIIaTh CBA3AHHBIE C HUMH
IIPAKTUYECKUE 3a0a41

10

VMeHue onepupoBaTh MOHITHIMHE: TUTIOIIAb PUTYphI, 00BeM (UTYPHI,
MHOTOTPaHHUK, TIPABUJIHHBI MHOTOTPAHHUK, CEUEHUE MHOTOTPAaHHUKA,
Ky0, mapajuiesenuriesi, Mpu3Ma, MUpaMuaa, (Gurypa u MOBEPXHOCTH
BpallleHWs, IWIMHAP, KOHyC, 1map, cdepa, momans cdeps,
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TOBEPXHOCTH THUPAMUJBI, MPU3MBI, KOHYCa, LIWIMHIpa, 00beM KyoOa,
NPSIMOYTOJIBHOTO Mapajvieenureia, MUupaMuIbl, TPU3MbL, UIUHAPA,
KOHYcCa, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHHsI KOHyca M LIMJIUHAPA,
napajulesIbHble OCH WM OCHOBAaHUIO, CEUEHUE IIapa, IUIOCKOCTb,
Kacaromascsa cgepsl, MUINHIPA, KOHYCa; YMEHHUE CTPOUTHh CEUCHHUE
MHOTOTPaHHUKA, N300paXaTh MHOTOTPAHHHUKH, (PUTYPBI ¥ TTIOBEPXHOCTH
BPALICHUS, UX CEUYEHHS, B TOM YHCIIE C MMOMOILBIO AIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHATh CBOMCTBA T€OMETPHUECKUX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATh OINPEECIICHUS U3Y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M MpHU3HAKaX TeOMEeTpudeckuX (uryp, 000OCHOBBIBAThH WM
ONpoBeprarb MX; yYMEHHE MPOBOAMUTH KiacCUpUKaLui (GUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHITE HEOOXOJUMBIE JIOMOJHUTEIbHBIE
IIOCTPOEHUS

11

VMeHre OmnepupoBaTh TMOHITHSAMU: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHUE MOA00MS, TOJOOHBIE (UTYpPHI, YMEHHE
pacrmo3HaBaTh paBHbBIC U MOJO00HBIC (DUTYPHI, B TOM YUCJIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; MCIOIb30BaTh TEOMETPHUECKHE OTHOIICHUS
IIpU PEUICHUHU 3aJla4y; HAXOJIUTh T€OMETPUUYCCKUE BEIMYUHBI (JTMHA,
yroja, Iiomaab, 00beM) MpU PEHIeHUH 3a7ad U3 JPYruX Y4eOHbBIX
NpeIMETOB W W3  peaJbHOM  KWU3HW, YMCHHE  BBIYHUCIATH
TCOMETPUIECCKUE BEIIMYUHBI (IJIMHA, YTOJI, TUIOMAah, 00BEM, TIIOMIATh
MOBEPXHOCTH), UCIONB3Ysl U3YYCHHBIE (POPMYIIBI U METOJbI, B TOM
qycie: TUIONIa[b TOBEPXHOCTH MHUPAMHIBI, TPHU3MBI, KOHYCAa,
HWIMHApA, Tulomanab cdepbl; o00beM Kyba, MPSMOYTOJBHOTO
napajieienunena, MUpaMuIbl, MPU3MbI, HUIWHApPA, KOHYyca, IIapa;
yMEHUE HaXOJUTh OTHOIIEHUE 00BEMOB TTOIOOHBIX QUTYP

12

YMeHue  omnepupoBaTh  MOHATUSIMU:  NPSMOYIOJIbHAsE  CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOpPa, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YKCIIO, PA3JI0KEHUE BEKTOPA 1O
0a3ucy, CKaJIsIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YIOJ
MEXAY  BEKTOpaMHM; YMEHHE  HCIOJb30BaThb  BEKTOPHBIA WU
KOOPAMHATHBIA METOJ MJI PEUICHHUS] TEOMETPUYECKHX 3a7ay W 3aaad
JIPYTUX y4eOHBIX TIPEAMETOB

13

VMeHne BbIOMpATh TOAXOMSIIUA METOJ JJIA pelIeHUs 3aJayu;
IIOHMMAHWE 3HAYMMOCTH MATEMATUKW B HW3YYEHUU MPHUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W SBJICHUN; YyMEHUE pacro3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaT€MAaTHKA B MCKYCCTBE, YMEHHE MPUBOIUTH
MPUMEPbl MATEMAaTHUYECKUX OTKPBITUA POCCUHUCKOW W MHUPOBOM
MaTeMaTUYECKOW HAYKH
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IlepeuyeHsb 3JIeMEeHTOB coAepkaHus, NpoBepsieMbIX HAa EI'J mo maremaTtuke

Kon [TpoBepsieMblii 2JIEMEHT COAEpKaHUS
1 Hucnia 1 BBIYUCIIEHUS
1.1 Hatypanbhble 1 nesble uncia. [Ipu3Haku 1enuMoCcTH HEeNbIX YUCcel
1.2 Pattmonaneapie uncna. OOBIKHOBEHHBIE U JIECATHYHBIC ApPOOH,
TIPOIICHTHI, 0ECKOHEYHBIE TIEPHOTUICCKUEC APOOH
1.3 AprdMeTIIeCKUIA KOPEHb HaTypaIbHOU CTCIICHM.
JleticTBus ¢ ap(PMETUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
1.4 CtereHb c 1enbiM  nokasateneM. CTeneHb ¢ paluOHaIbHBIM
nokasareneM. CBOICTBa CTENECHU
1.5 CuHyC, KOCUHYC M TAHT€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 ITorapudm uncina. JlecssTHuHbIE U HaTypajJbHbIE JTOTapHU(PMBI
1.7 [TeficTBUTENBbHBIE YnCia. ApuMeTUUECKUE ONEpaIiK ¢ JeCTBUTEIbHBIMU
yucnamy. [IpuOmkeHHble  BBIYMCICHUS, NpaBWia OKpYIJICHUS,
NPUKHU]IKA U OLIEHKA pe3yJibTaTa BHIYMCICHUN
1.8 [I[peoOpa3oBaHmne BeIpaKEHUN
1.9 KomruiekcHble uncina
2 VpaBHEHHS U HEpABEHCTBA
2.1 [{esibie 1 1poOHO-palIMOHATIBHBIE YPABHEHUS
2.2 ppanmoHaibHble ypaBHEHUS
2.3 'puroHoMeTprUYEeCKUEe ypaBHEHUS
2.4 [[lokazaTenbHbIe U JOrapupMUYECKHE YPABHEHUS
2.5 [{enibie 11 1poOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 ppaurioHaIbHBIE HEPABEHCTBA
2.7 [lokazaTenbHbIC U JOTapu(MUUECKIE HEPABEHCTBA
2.8 'puroHomMeTpuUeCKre HEPABEHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10  MpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
211 Matpuiia cucTeMbl IMHEWHBIX YpaBHEHUI. OnpeneuTeNb MaTPHUIIbI
3 DYyHKIUU U TpaQUKu
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3.1 DyHKIMS, — CcrnocoObl  3amanus  (QyHKiWW.  Ipaduk  (yHKImW.
Bzammvuo oOpateie  pyHkim.  UerHele W HedeTHble — (DYHKIMH.
[epuomrueckue GyHKIIUN

3.2 DO1acTh ONpeIeIeH s i MHOKECTBO 3HaueHui QpyHKimu. Hyan GyHkummy.
[IpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
bysKImy. MakcumyMmel U MHHHUMYMBI byHKIMH. HaubGonbiee
U HanMeHbIlee 3HaYeHnEe (DYHKIIMU Ha TIPOMEKYTKE

3.3 CtenenHas GyHKIHS C HATYPAJIBHBIM U IIEJIBIM  MTOKa3aTeseM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-0Oi CTETeHU

3.4 ['puronomerpudeckue GyHKIUU, UX CBOMCTBA U rpaduKu

3.5 [lokazaTenbHas u gorapudpmuieckas GyHKINUU, UX CBOMCTBA U TpaduKH

3.6 Toukn  paspbiBa. AcumnTorsl  IpapukoB  (yHkimi.  CBoiicTBa
(byHKLMIA, HETIPEPHIBHBIX Ha OTPE3KE

3.7 [locitenoBaTeIbHOCTH, CIIOCOOBI 3aJTaHUS ITOCIICI0BATEILHOCTEH

3.8 Apupmernueckass U reomerpuueckas — nporpeccun.  Dopmyna
CJIOKHBIX MPOLICHTOB

4 Hauyama MaTeMaTH4eCKOTO aHAIH3a

4.1 [I[pon3BoaHas pyHkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX (DYHKLINN

4.2 [[pumMeHEeHre TPOU3BOJHOM K HCCIENOBaHUIO (YHKIMA Ha
MOHOTOHHOCTb U 3KCTpeMyMbl.  Haxoxnenue  HauOonbLIero U
HAUMEHBIIIETO0  3HauYeHHs (PYHKLIMU HA OTpE3Ke

4.3 [lepBooOpa3Has. aTerpan

5 MHoK€ecTBa 1 JOTHUKA
5.1 MHOXECTBO, Onepaluy HajJ MHOXECTBaMHU. /{narpammel Disiepa — Benna
5.2 ITornka

6 BeposSTHOCTh U CTaTUCTHUKA

6.1 DnrcaTtenbHasi CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombOunatopuka

7 [‘eomeTpust
7.1 (DuUrypsl Ha INIOCKOCTH
7.2 [[psiMbI€ U TUIOCKOCTH B MPOCTPAHCTBE
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II\/IHOFOFpaHHI/IKI/I
Tena 1 IOBEPXHOCTH BPAILICHHS

|Koop):[HHaTLI Y BEKTOPBI
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