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OenepanpHas paboyas nporpaMma Mo ydeOHOMy mnpenMery «MareMmaTukay
(yriyOneHHbld ypoBeHb) (mpenMeTHas oonactb «MaTemaTuka u nuHpopmaTukay) (nanee
COOTBETCTBEHHO — [IpOorpamMma o MaTeMaTHUKe, MaTeMaTHKa) BKIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COJIepKaHre O0y4YeHHUs], IUTAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl 110
MaTeMaTuKe, TEeMaTUYeCKOe IUIaHHpOBaHUE, NepeueHb (KOAu(pUKATOp) MPOBEPSIEMBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS OCHOBHOM 0O0pa3oBaTENbHOW MPOrpaMMbl
CpeaHero oo01ero 06pa3zoBaHusl U JIEMEHTOB COJIEPKAHUS 0 MAaTEMaTHKeE.

[losicHuTeNnbHAs 3amMucKa OTpaXkaeT OOIIME LIEeNTU U 3a/1a4d U3yYeHUs MAaTEMaTUKH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YyYEHHI0 00ydarouuMmucs,
MECTO B CTPYKType ydeOHOro IlaHa, a TakXke MOJAXOAbl K OTOOpY COJAEpKaHMs, K
ONpEJENICHUIO  TUIAHUPYEMBIX  PE3yJlbTaTOB M K  CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHUS.

Copepxanue OOydeHHS  PACKPBIBACT  COJAEpP)KATENbHbIE JIMHUU, KOTOpbIE
npeaaratoTces Ui 00s3aTeNIbHOTO M3Y4YEHHUS! B KaXK/IOM KJIAacCe Ha YpOBHE CpPEIHEro
oO1rero 00pa3oBaHus.

[InanupyemMble pe3yibTaTbl OCBOCHHUS IPOrpaMMBbl 110 MaTeMaTHUKE BKIHOYAIOT
JMYHOCTHBIE, METANpPEIMETHBIE pEe3yNbTaThl 32 BECh IMEPHOJ OOY4YEHMs] Ha YpOBHE
CpeHero oo1ero oopa3oBaHus, a TAKKe NPEIMETHbIE JOCTHKEHHs oOydaromerocs 3a
KaX/bIi T0/1 00y4EHHUS.

IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma nmo MaTeMaTuKe YyriyOJIEHHOTO YPOBHS JJiS 00Yy4arolMXcsl Ha YPOBHE
cpeaHero obmero oOpa3zoBaHus pa3paborana Ha ocHoBe PI'OC COO c¢ yderom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABIABISIEMBIX K MaTeMaTHUYECKOMY
0o0pa30BaHUI0, U TPATUIIMK POCCUKCKOr0o oOpa3oBaHusa. Peamusamusi mporpaMmbl IO
MaTeMaTuKe 00eCTIeunBaeT OBJIAJICHHUE KIIFOUEBBIMU KOMIIETEHIIUSAMH, COCTABIISIOMIUMHU
OCHOBY U1 CaMOpa3BUTHS H  HEMPEPHIBHOTO  OOpa3oBaHUs, IEIOCTHOCTh
OOIIEKyIbTYPHOTO,  JTUYHOCTHOTO ¥  TO3HABATENILHOTO  PAa3BUTHUA  JIMYHOCTH
00yJaromuxcs.

B mporpamMme mno maTteMaTUKe YUYTEHBI UJIEM W TOJIOKEHUS KOHUEMIIUU Pa3BUTHUS
MareMmaTudyeckoro oOpazoBaHuss B Poccuiickoit ®@enepauuu. MaTteMaTtuueckoe
oOpa3oBaHuE MNOKHO pemiaTh 3afady oOecleueHHs] HEOOXOIMMOro CTpaHe uHuciia
oOyyJarolmuxcs, MareMaTH4ecKkasl MOJrOoTOBKa KOTOPHIX Oblga Obl JOCTaTOYHA s
MPOJOKEHUsT 00pa30BaHUs IO PA3IUYHBIM HANpPaBICHUSAM, BKJIIOYas MpENojaBaHUE
MaTeMaTHUKH, MaTeMaTH4YeCKue HCCleAoBaHus, padotry B cdepe HHOOPMALMOHHBIX
TEXHOJIOTUW W JPYyruX, a Takxke OOeCleueHHus] I KaxkJIoro oOydaromerocs
BO3MOXKHOCTH JIOCTHUKEHUS MaTeMaTH4YeCKOW TMOATOTOBKM B COOTBETCTBUU C
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HEOOXOAMMBIM eMy ypoBHeM. Ha pemieHwe 3Tux 3ajad HaleleHa OporpaMMa IO
MaTeMaTUKe YIIIyOJIEHHOTO YPOBHS.

Heo0xonuMocTh MaTeMaTHuyecKoM MOArOTOBKU 00yCIIOBIEHA O0YCIOBIEHO POCTOM
qrcia CHeIUaTbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTHUKH
(B chepe >xkOHOMHUKH, OM3HECE, TEXHOJIOTMYECKUX O0JACTAX, TYMaHUTAPHBIX cepax).
KonudectBo oOyuaromuxcsi, s KOTOPbIX MaTeMaTHKa CTAHOBUTCA (PYyHIAMEHTOM
o0pa3zoBaHus, IUIAHUPYIOIINX 3aHUMATHCS TBOPUECKOU U UCCIIE0BATEILCKOM paboTON B
o0nacTi MaTeMaTuku, UHPOPMATHUKH, (PU3NKH, DKOHOMUKH U B JPYIHX OO0JIACTSAX,
YBEJIMUMBAETCS, B TOM YHCIIE C YYETOM OOyYaroUIuxcsi, KOMy MaTeMaTuka Hy»KHa s
UCIIOJIb30BaHUs B Ipodeccusix, He CBA3aHHBIX HEMOCPECTBEHHO C HEMl.

[IpuknaaHas 3HAYUMOCTh MaTE€MaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM
SBIISIIOTCS PYyHIAMEHTAIBHBIE CTPYKTYPhI HAIIETO MUpA: MPOCTPAHCTBEHHBIE (POPMBI 1
KOJIMYECTBCHHBIC ~ OTHOIICHHS, (YHKIMOHATbHBICE 3aBUCUMOCTH H  KaTEerOpHUH
HEOMPEICTICHHOCTH, OT MPOCTEHIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 0
J0CTATOYHO CIIO’KHBIX, HEOOXOIUMBIX JIJISl pPA3BUTHS HAYYHBIX U TEXHOJOTHYECKIX HIICH.
be3 KOHKpEeTHBIX MaTeMaTHYECKUX 3HAHMK 3aTPyJHCHO ITIOHMMAaHWE IPUHIIUIIOB
YCTPOICTBA M HMCIOJB30BAHMSI COBPEMEHHON TEXHUKH, BOCIPHUSATHE W WHTEpIpETaIs
pa3HoOOpa3HOM  COLMAIbHOM, JKOHOMHYECKOW, MOJUTUYECKOW  uH(pOpMaInH,
Manod(dexkTuBHA MOBCEIHEBHAs MpaKTHYecKas JesTeabHocTh. Bo MHorumx cdepax
npodeccuoHaIbHOM NeATeIbHOCTH TPEOYIOTCS YMEHHUSI BBITIOJIHATH PACUEThI, COCTABISIThH
QITOPUTMBI, TPUMEHATH (OPMYIIbI, TPOBOAUTH TEOMETPUUYECKHUE H3MEPEHHS U
MIOCTPOCHMSI, YUTATh, 00pabaThIBATh, HHTEPIIPETUPOBATH U MPENICTABISATH HHPOPMAILIUIO
B BUJIE TaOJUII, TUarpaMm U rpauKoB, MOHUMATh BEPOATHOCTHBIN XapakTep CIydyalHbIX
COOBITHIA.

OnHOBpPEMEHHO C pacliupeHueM cdep MPUMEHEHHUsS MAaTeMaTUKU B COBPEMEHHOM
oOmiecTBe Bce Oosiee BaXXHBIM CTAHOBUTCS MATEMATHYECKUA CTWJIb MBIILICHUS,
MIPOSIBIIAIONINIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce wuzydeHus
MaTeMaTUKH B apceHa] MPUEMOB W METOJIOB MBINIJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIUS U ASTyKIUs, 0000IIEHIEe U KOHKPETU3alus, aHAJIu3 |
CUHTE3, KjIacCUpUKaIKs U CUCTeMaTn3aius, abctparupoBanue u aHanorus. OOBEKTHI
MaTEeMaTHYECKUX YMO3AKIIOUCHU, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHHW3M  JIOTMYECKUX  TOCTPOEHUH,  CIIOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopMynupoBaTh, 00OCHOBBIBATH W JOKA3bIBaTh CYXICHHUS, TEM CaMbIM (POPMHUPYIOT
JOTUYECKUN CTWIb MBIIUICHUS. Bemymas poib TpUHAIICKHT MaTeMaTHKE B
GbopMHUpPOBAaHUN ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHHUS W BOCIMUTAHUU YMEHUH
JCHCTBOBATh 1O 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh H3BECTHEIC u
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHust 3amad — OCHOBBI JUISI OpPTraHU3alUU
y4eOHOM JESITEIbHOCTH Ha YpPOKaXx MAaTeMaTHUKH — pPAa3BUBAIOTCS TBOpPYECKAas H
MIPUKJIATHAS] CTOPOHBI MBIIIJICHUSI.
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OOyueHne MaTeMaTHKE JAaeT BO3MOKHOCTh Pa3BUBATH y OOYYAIOIIMXCS TOUYHYIO,
palMOHAIbHYI0O U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJyiee MOIXOJSIINE
SI3bIKOBBIE, CHUMBOJIMYECKHE, TpaduuecKkrue CpeacTBa JJisi BBIPAXKEHUS CYKACHUU U
HArJSIHOTO WX MPEACTABICHUS.

HeoO6xoauMbpIM KOMIIOHEHTOM OOIIEH KYyJbTYPhl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCSI 00111€€ 3HAKOMCTBO C METOJIJaMH MMO3HAHUS JECHCTBUTEIBHOCTH, MIPEJICTABIICHHE
O MpeIMETE U METOAE MATeMaTUKH, €r0 OTIMYMSAX OT METOJIOB €CTECTBEHHBIX U
TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX NPUMEHCHHS MATeMaTUKHU IS PEIICHUS
HAyYHBIX U MPUKIAIHBIX 3a7a4. MaTeMatuueckoe oOpa3oBaHUE BHOCUT CBOM BKJIAJl B
dbopmupoBaHue 0011IEH KyIbTYpHI YEJIOBEKA.

N3yueHne MareMaTHKH CIOCOOCTBYET JCTETHUYECKOMY BOCIUTAHUIO 4YEJIOBEKa,
NOHMMAaHUIO KPacoThl M HU3AIIECTBA MAaTEMAaTHYECKUX PACCYKIACHUU, BOCHPHUSITHIO
TEOMETPUUECKUX (hOPM, YCBOCHUIO HJIEM CUMMETPHHU.

[IpuoputeTHpiMu TesIMU  00ydyeHuss marematuke B 10 — 11 kmaccax Ha
yriay0JIeHHOM YPOBHE MPOAOIKAIOT OCTABATHCS:

dbopMupoBaHUE IIEHTPATBLHBIX MATEMATUYECKUX MTOHATHH (YMCII0, BETUYNHA,
reoMeTpuueckass (Qurypa, mnepemMeHHas, BEpOSITHOCTb, (YHKIMs, MPOU3BOJIHAS,
UHTETpa), 00eCIeYNBAIOLIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUYECKOTO
o0Opa3oBaHus 00yYaIOIINXCS; TO/IBEIEHHE 00yUYaIOIIUXCS Ha JOCTYITHOM /Ui HUX YPOBHE
K OCO3HaHUIO B3aUMOCBA3M MAaTEMAaTUKU M OKPYXKAIOIIETO MHpPA, TOHUMAHUIO
MaTEMaTUKU KaK YaCTH OOIIEH KyJIbTyphl YEIOBEUECTBA; PA3BUTHE UHTEIUICKTYaIbHBIX U
TBOPUECKHX  CHOCOOHOCTEW  OOy4YaromIMXCs,  TO3HABaTEIbHOW  AKTUBHOCTH,
UCCJIEAOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH MBIIUIEHUSI, HHTEpEca K H3YYECHUIO
MaTeMaTuku; GopMupoBaHne GyHKIIMOHATHLHOM MaTEMAaTHIECKON TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHUE aCMEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUUsSX U MHpPH
M3YYEHUH JPYruX Y4YeOHbIX TMPEAMETOB, NPOSBICHUA  3aBUCHUMOCTEM 151
3aKOHOMEpPHOCTEH, (OopMynupoBaTh HUX Ha A3BIKE MAaTEeMAaTHKH H  CO3/1aBaTh
MAaTEMaTHYECKUE MOJEIN, NPUMEHSITh OCBOCHHBIM MAaTEMaTUYECKHUW ammapar s
pElICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJay, WHTEPHPETUPOBATH W OLEHUBATH
MIOJIy4YEHHBIE PE3YJIHTATHI.

OCHOBHBIMH JIMHHUSIMU COfiepKaHusl MaTeMaTuku B 10 — 11 kmaccax yriy0GiaeHHOTO
ypoBHA sBISOTCS: «YUucna W BBIUMCICHUS», «Anredpa» («AnredOpanyeckue
BBIpaXKEHUs», «YPaBHEHHS W HEpPaBEHCTBa»), «Hauana maTemMaTrnueckoro aHanuzay,
«T'eomerpus» («l'eomerpuyeckne Qurypsl U HUX CBoicTBa», «M3mepenue
F€OMETPUUECKUX BEIUYUHY»), «BeposTHOCT, U cTaTUCTUKa». JlaHHBIE JIUHUH
Pa3BUBAIOTCS MapaJlIeIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMojenctBuu. Kpome sroro,
X O0BEAUHSET JOTUYECKash COCTABIAIONIAS, TPAJAUIIMOHHO MPUCYIAs MaTEMaTUKE W
MPOHU3BIBAIONIA BCE MATEMAaTUYECKHE KYpChl UM COJEpKATEIbHBIE JIMHUM.
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CdopmynupoBanHoe Bo ®PI'OC COO TpeboBaHHE «yMEHUE ONEPUPOBATH MOHATUSIMMU:
OINpeJIeIeHHe, aKCHOMa, TEOpeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
pPaBHOCHIIbHbBIE (bOpMyYIMPOBKH, yMeHUue dopmynupoBaTh  0OpaTHOE u
MPOTUBOIIOJIOKHOE  YTBEP)KIEHUE, NPHUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
UCIIOJI30BaTh METOJl MATeMAaTHUYeCKOM HWHIAYKIUH, NPOBOAUTH JIOKA3aTEIbHBIC
pacCyKIeHusi TpH pElIeHUH 3a/ay, OLEHMBATh JIOTMYECKYI0 MPaBHIbHOCTD
paccyKIeHU» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a (POpMHUPOBAHHE JIOTMUECKHUX
YMEHHUH pacrpejensercss 1Mo BceM rojaM oOydeHHsl Ha YpOBHE CpEIHEro OOUIero
oOpa3zoBaHus.

B cootBetctBUM ¢ PT'OC COO mMaTemaTuka gBISETCS 005S3aT€IbHBIM MPEIMETOM
HAa JIaHHOM YypoBHE oOpa3oBaHus. Hacrosmieir mnporpamMMoli MO MaTeMaTHKe
npexycMaTpuBaeTcsl M3ydeHue ydeOHoro mnpeamera «MarTemaTuka» B paMKax Tpex
y4eOHBIX KypcoB: «Anredpa M Havajla MaTEMaTHYECKOTO aHaiuzay, «l eomeTpusy,
«BeposiTHOCTB U cTaTuCTHKaY. DOPMHUPOBAHKE JIOTHUECKUX YMEHUN OCYIIIECTBIIIETCS Ha
NPOTSKEHUU BCEX JIET 00yUEHUsI Ha YPOBHE CPEAHET0 00111eT0 00pa30BaHus, a 3JIEMEHTHI
JIOTUKH BKJIIOYAIOTCS B COZIEP’KaHUE BCEX HA3BaHHBIX BhIIIE YUEOHBIX KYpCOB.

OO6111ee YynCio 4acoB, PEKOMEHI0BAHHBIX ISl U3yUYeHUs MaTeMaTuku, — 544 yaca: B
10 ximacce — 272 4gaca (8 yacoB B Hegento), B 11 kimacce — 272 yaca (8 4acoB B HEJICIIO).

Bo3MorHa KOppeKTHUpOBKa OOIIET0 Yncia 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYEHUS
npeIMeTa, ¢ Y4eTOM HMHAMBHUAYAJbHOTO MOAXOAa 00pa3oBaTeIbHBIX OpraHu3alui K
yriayOJeHHOMY M3YYEHMIO MATeMaTHKH, B paMKax COOJIIOJICHUS THUTHEHHYECKHUX
HOPMAaTHBOB K HECIHbHON 00pa3oBaTeIbHON HArpy3Ke.
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:
c(hOpMHPOBAHHOCTH I'PAXKIAHCKON MO3UIIMHU 00YUYaAIOIIETr0oCs KaK AaKTUBHOTO
U OTBETCTBEHHOI'O 4JIEHA POCCHICKOro OOIIecTBa, MPEACTABICHUE O MAaTEMAaTUUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBICHUM, NPOLEAYp TPaXKTAHCKOTO
oOmrecTBa (BbIOOPHI, OMPOCH! U JIPYroe), YMEHHE B3aUMOJEHCTBOBATh C COLIMATBLHBIMU
MHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIUSMU U Ha3HAUYCHHUEM; 2) MATPUOTHYECKOT O
BOCIIUTAHMSA:
c(OpPMHUPOBAHHOCTh POCCUUCKONW T'PAKIAHCKOW HIACHTUYHOCTH, YBOXKEHUS K
OPOIUIOMY W HACTOSIIEMY POCCHUICKONM MaTeMaTWKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUSIM POCCUHUCKUX MAaTeMAaTHMKOB M POCCHUHCKON MaTeMaTUYeCKOW IIKOJIbI,
UCIIOJIb30BaHME ITUX JTIOCTHXKEHHUM B IPYTUX HAyKax, TEXHOJIOTHUX, chepax IKOHOMHKHU;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS
OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUHCKOrO0 Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, ASTUYECKOrO0 TOBEIECHHUS, CBSA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTH)KECHUM HAayKH U JEATEIbHOCTHIO YYEHOrO, OCO3HAHUE JINYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYMBOTO Oyay1iero; 4) 3¢TeTU4€CKOr0 BOCTIMTAHMS:
ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOYas ACTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ady, PEIIeHUN, PacCyXJICHHH, BOCIIPUUMYHBOCTH K
MAaTEMATUYECKUM  aCMEKTaM PpAa3JIMYHbIX BHUJOB HMCKYCCTBa; S5) (PU3HMUECKOro
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH MaTEMAaTHUYCCKHE 3HAHUS B HHTEpEcax
3I0POBOTO W 0Oe€30macHoro oOpasa JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTAHUE, COAJAaHCHPOBAHHBIM PEXKUM 3aHATHA | OTIbIXa,
peryispHas Gu3ndecKas aKTHBHOCTD), (U3HMYECKOE COBEPIICHCTBOBAHHUE ITPH 3aHITHAX
CIIOPTHUBHO-03/I0POBUTEIILHOM JIESTEIIbHOCTHIO; 6) TPY10BOr0 BOCIIMTAHUSA:
TOTOBHOCTH K TPYly, OCO3HAHUE LIEHHOCTH TPYJ 000U, HHTEPEC K Pa3TUYHbIM
chepam mpodeCcCHOHAIBHON NIeATeTFHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€
MPUIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymieil mpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTH4ecKOMy OO0pa30BaHUI0O M CaMOOOPa30BAHUIO HA MPOTSKEHHHM BCEHl KU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHHH IMPAKTHUYCCKUX 3aJ1ad MaTeMaTHYSCKOM
HaIIPaBJICHHOCTH,

7) 3K0JI0THYeCKOTr0 BOCITUTAHMS:
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c(hOpPMHPOBAHHOCTH KOJIOTMUECKOU KYJIbTYpbl, HIOHUMAHHUE BIUSAHHS COLUATIBHO -
HKOHOMUYECKHUX ITPOLECCOB HAa COCTOSIHUE IIPUPOJHON U COLUAIBHON CPEbl, OCOZHAHNE
IJI00AJIBHOTO  XapakTepa H3KOJIOTMYECKUX Npo0JieM, OpUEHTAalUsl Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelleHHsl 3ajJad B O0JacTH OKpYyXaloled cpeisl,
IUIAHUPOBAHUE TIOCTYNKOB M OLEHKH MX BO3MOKHBIX IMOCIEICTBUMA AJIA OKPY>KaoIIen
cpenbl; 8) HEeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOIECTBEHHON NMPAKTUKH, MOHMMaHUE MATEeMAaTHYECKOW HAayKH Kak
cepbl YeIOBEYECKOH JIeITeIbHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH JJIsi Pa3BUTHUS
UBUJIM3ALIMY, OBJIAJICHUE S3bIKOM MAaTeMAaTHUKd U MaTEMaTHYECKOM KYyJIbTypod Kak
CpPEICTBOM  TIO3HAaHUSI MHUPA, TOTOBHOCTb OCYIIECTBISATh  IPOEKTHYIO U
UCCJIEI0BATENBCKYIO JEATEIHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbraTe nzydeHus MaTeMaTUKH Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus y
oOydaromierocsi OyayT c(pOpMUPOBaHBI IO3HABATENbHBIE YHUBEpCAIbHBbIE Y4eOHbIE
JENUCTBUSI, KOMMYHUKATUBHBIE YHUBEpCaJbHbIe Y4eOHbIE AEHCTBUS, PETyJIsSTUBHBIC
YHUBEpPCAJIbHbIE yUeOHBIE IEUCTBUS, COBMECTHAS JAESITEIbHOCTb.

Ilo3HaBaTeIbHBIC YHUBEPCAJIbHbIEC Y4eOHbIe JeiicTBUS Ba3oBbie
Jorudyeckue geicTBHUA:

BBISIBISITh M XapaKTepPU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTeMaTHUYECKHX
O0OBEKTOB, TOHSATHI, OTHOIICHUM MEXIy MOHATUAMH, (POPMYIUPOBATH OMPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIMKA, OCHOBAHUS IS
0000IIeHnsT W CpaBHEHHS, KPUTEPUU TPOBOJAMMOIrO aHAJIN3a; BOCIPUHUMATH,
dbopMynHpoBaTh U TPEOOPA30OBHIBATE CYKICHUS: YTBEPAUTEIbHbBIC
W OTpUllATeIbHBIC, €IWHUYHBIC, 4YaCTHbIE U OOIIHe, YCIOBHBIC; BBHISBISATH
MaTeMaTUYeCKue 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHBOpPEYUsT B (paKTax, JTaHHBIX,
HAONIOMCHUSIX W YTBEPXKICHUAX, TMpeJiaraTh KpUTEPUU JUIS.  BBISIBIICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEYMil; JIeJaTh BBIBOABI C HUCIIOJIB30BAHHEM 3aKOHOB
JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUECHUM, YMO3aKJIIYEHUH 1O AaHaJOTUH; MPOBOJAUTH CAMOCTOSITEIBLHO
JI0Ka3aTebCTBA MATEMATHYECKUX YTBEPXKICHUM (NpsiMble U OT MPOTHUBHOIO),
BBICTPauBaTh apryMEHTAIMIO, MPUBOJIUTh IPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJCHUSI U BBIBOJIbI; BBIOMpATh CIOCOO pelieHust yd4eOHOW 3ajauu
(cpaBHUBATh HECKOJIBKO BapUaHTOB
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pelieHusi, BHIOUpaTh HanboJiee MOAXOJAIIMN C YUETOM CAMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).
Bba3oBble ucciienoBarTeibcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHl KAk MCCIENOBATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh BOIPOCH], (PUKCUPYIOLIKME MPOTHUBOpPEUHE, MPOOJIEMY, YCTaHABIUBATh
HCKOMOE U AaHHO€, (GOPMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IO3ULIMIO, MHEHUE;
MIPOBOJUTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTEMATUUECKOT0 00BEKTA, SIBJICHUS, IIPOLIEcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;
CaMOCTOSTEIBLHO (OPMYIHPOBATH 000OIIEHHS U BBIBOJBI 110 PE3yJIbTaTaM
NPOBEJICHHOTO HAOMIOACHUS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yJabTaTOB, BEIBOJJOB U 0000IIEHUI; TPOTHO3UPOBATH BO3MOKHOE pa3BUTHE Mpoliecca,
a TaKXe BBIIBUTaTh

MMPCAITOJIOKCHUSA O €TI0 Pa3BUTHH B HOBBIX YCIIOBHAX.

PabGora ¢ undgopmanmeii:
BBISBJIATH AeUIIUTHI HH(POpMAIIUU, JaHHBIX, HEOOXOIUMBIX JIJIi OTBETAa Ha BOIIPOC
U Ui pelleHus 3a7aud; BHIOMPATh MHPOPMALUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAIM3UPOBATh, CHUCTEMATHU3HPOBATh U UHTEPIPETUPOBATH HHPOPMALUIO PA3TUYHBIX
BUJIOB U (DOpPM MpeACTaBlICHUS; CTPYKTYpPUPOBaTh MH(POPMAIIUIO, MPEICTABISATh €€ B
pasIUYHbBIX hopmax,
WUTIOCTPUPOBAaTh  rpadUyecKd;  ONEHUWBATh  HANEKHOCTh  HMHPOPMALUU  TI0
CaMOCTOSATEIHLHO C(POPMYIHPOBAHHBIM

KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHUBEPCAJIbHBIE YUeOHbIE 1eMCTBUS
Oo01enue:

BOCIIPUHUMATh ¥ (OPMYJIHUPOBATH CYXKICHHUS B COOTBETCTBHU C YCIOBUSIMH U
IEJSAMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M
MMICBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHHS 3aJa4d, KOMMEHTHPOBATh
MOJTyYEeHHBI pPe3ynbTaT; B XOAC OOCYXJCHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY
o0cyxXaaeMoi TeMbI, TPOOJIEMBI, pEeIIaeMOM 3a/1a9d, BEICKA3bIBATh UJICH, HAIICJICHHBIC Ha
ITOMCK PEIICHUS, COMOCTABIISThE CBOM CYXJICHHS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
auajaora, OOHAapy)KHMBaTh pa3IMYMe M CXOJCTBO ITO3HMIIMH, B KOPPEKTHOH (opme
(GbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAXKCHUS, MPEICTABIATh PE3YIbTATHl PEIICHUS
3a/1a4M, SKCIIEPUMCHTA, HCCIICIOBAHMS,

IPOCKTA, CaMOCTOSATEIBHO BBIOMpaTh (QopMar BBICTYIUICHHS C Yy4eTOM 3ajad
MPE3EHTAIN U OCOOCHHOCTEH ayAuTOPHUH.

10
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PerynsiTuBHbIC YyHUBepPCaJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a7]a4H, BBIOUPATH CIIOCO0 PEIICHHS C YUETOM
UMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh u
KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4€TOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb:

BJa/IeTh HaBBIKAMHU MO3HABATENbHON pPEPIEKCUU KaK OCO3HAHHUS COBEpPIIAEMBIX
JNEUCTBUH M MBICIHUTENbHBIX IMPOLIECCOB, WX pPE3yJbTaTOB, BIAAETh CIOCO0aAMU
CaMOMPOBEPKH, CAMOKOHTPOJISL Mpollecca W pe3ysibTara pelieHus MaTeMaTU4ecKon
3aJlayu; MPEIBUIECTh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTh MPHU PEIICHUH 3a7auH,
BHOCUTh KOPPEKTHUBBHI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH; OLICHUBATh COOTBETCTBUE pe3yJbTaTa
LIEJIM U YCIIOBUSIM, OOBSICHATH TPUUMHBI
JOCTUXKEHUS WM HEJOCTUKEHUS pe3yJbTaTOB JIEATeIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMecTHanA HEATECJIbHOCTD:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHON M WHIUBUIYaIbHOU PabOTHI
Opu pelieHnH Yy4eOHBIX 3ajady, MNPUHUMATh IIeJIb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThl, pacmpenensiTb BHUIBI padoT,
JIOTOBApUBAThCSA, OOCY)KJaTh WIPOIECC W pe3yiabTaT paboThl, 0000IaTh MHEHHS
HECKOJIbKUX JIFOJICH; y9acTBOBAaTh B IPYIIOBBIX (popMax paboThl (0OCyKaeHUs, OOMEH
MHEHUW, «MO3TOBBIC IITYPMBbI» ¥ HWHBIE), BBIMOJHATh CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBUS C JPYTHMMHU WICHAMH KOMAaHJbI, OIEHUBATh KauyeCTBO
CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMU
B3aUMOJICCTBHUSL.

IIpenmeTHble pe3yabTaTbl OCBOCHHS (enepanbHOW paboueld MporpaMMBbl IO
MaTeMaTHKe MPeACTaBIEHBI MO T'0/laM 00yYEHHUs B paMKax OT/AEJIbHbIX YYEOHBIX KypCOB
B COOTBETCTBYIOIIHMX pa3feaax HACTOALIEH MPOrPAMMBI.

OEAEPAJIBHASA PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

11
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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa U Hayaja MaTEMAaTUUYECKOTO aHAIu3a» SIBISIETCS OJHUM
13 HauboJjee 3HAYUMBIX B IIporpaMMe CpeaHero oliiero oopa3oBaHUs, MOCKOIBKY, C
OJIHOW CTOpPOHBI, OH OO€cCHeYMBaeT MHCTPYMEHTAIbHYIO 0a3y s HU3Y4YeHHUs BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JIPYroll CTOPOHBI, (POPMHUPYET JOTUYECKOE W
a0CTpaKTHOE MBbIIIJIEHHEe OOYyYaloImMUXCsl Ha YpPOBHE, HEOOXOIUMOM JJISI OCBOCHHUS
nHpOpMaTUKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH W JPYrUX AUCHUILIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydJaromuecs: OBJaJIeBalOT YHUBEPCATbHBIM SI3BIKOM
COBpPEMEHHOW HayKu, KOTopas (OpMyIupyeT CBOM JOCTIKEHHS B MaTEMaTHUYECKOM
dbopwme.

VYueOHbIil Kypc anreOpbl U HaYaJl MaTeMaTUYECKOr0 aHalli3a 3aKJaJlbIBaeT OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKOHAMHU (DU3UKH, XUMHUH, OWUOJOTUH, TOHUMAaHMUS
OCHOBHBIX TEHJCHIIUA Pa3BUTUS DKOHOMUKH M OOIIECCTBEHHOM KHW3HH, IO3BOJISIET
OPUECHTHPOBATLCS B COBPEMEHHBIX ITU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIIOIB30BaTh UX JJIS JajbHENIero o0pa3oBaHus U B MMOBCETHEBHON KU3HHU.
OBnaneHne aOCTPAKTHBIMH U JIOTHYECKH CTPOTMMU KOHCTPYKIUSIMU aireOpbl U
MAaTeMAaTHYECKOTO  aHaldu3a pa3BUBAET YMEHHE  HAXOJIUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh MCTHUHHOCTb, JOKAa3bIBaTh YTBEP)KJIEHHS C TMOMOIIBIO HHIAYKIUU U
paccyknaaTh  JIE€QyKTUBHO,  HCIIOJIb30BaTh  000OIIEHHME W KOHKPETHU3AIHIO,
abcTparupoBaHue U aHAJIOTUI0, POPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIUICHHE.

B xone nzydyenus yue6Horo kypca «Anredpa u Hauajna MaTeMaTHYECKOTO aHAIIA3a
oOy4aromuecs noxy4aroT HOBBIN OIBIT PEHICHUS MPUKIIATHBIX 33]1a4, CAMOCTOSTEIILHOTO
INOCTPOEHUSI MAaTEMaTUUYECKUX MOJENEH peallbHbIX CHUTyalWid, HWHTEpPIpETALNUN
MOJIYYEHHBIX PEUICHUI, 3HAKOMSTCA ¢ IPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTE B
MIPUPOJE, HAYKE U HUCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMaTUYECKUMU OTKPBITUSIMU U HUX
aBTOpaMH.

VY4eOHbIi Kypc 001aaeT BOCIIUTATEIIBHBIM MTOTEHIIMAIOM, KOTOPBIM peann3yeTcs
KaKk uyepe3 Y4YeOHbIH Marepuain, CrnocoOCTBYIOMUNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK H uepe3 crnenuPuky ydeOHOW AesITeNbHOCTH, TpeOyromen
MPOAOJDKUTENBHOW KOHIIEHTPAlMM BHUMAHUS, CAMOCTOSITEIBHOCTH, aKKyYpPaTHOCTH H
OTBETCTBEHHOCTH 3a ITOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTtonuku oOydeHus anreOpe M HayajiaM MaTEMaTUYeCKOTo aHaiu3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT 00 yUEHHUSI.

B ctpykType ydeOHOro kypca «Asredpa ¥ Hauyajga MaTEeMaTUYECKOTO aHAIIM3a»
BBIJICJICHBI CIIEYIOIINE CONEPKATETBHO-METOANYECKUE JINHUA: «HHUCIa U BBIYUCIEHUSY,
«DyHkuuu U rpadukny, «YpaBHEHUST M HepaBeHCTBa», «Hauama maremaTuueckoro
aHanmn3a», «MHOXkecTBa W JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKUE
JUHUAU W3Y4YaloTCsl Ha MPOTSHKEHUU JIBYX JIET OOyYeHHsS Ha YPOBHE CPEIHEro OOIIero
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o0pa3oBaHusA, €CTECTBEHHO JAOIOJHSS IPYT Jpyra U MOCTENEHHO HACHIAsICh HOBBIMU
TeMaMH U pasjaenaMu. J[aHHBIA y4eOHBIA KypcC SBIISETCS WHTEIPATUBHBIM, MOCKOJBKY
oObeuHsET B cebe coJepKaHhe HECKOJIbKMX MAaTeMaTUYECKUX JAMCLMIUIMH, TAKUX KaK
anrebdpa, TPUrOHOMETPHS], MATEMAaTUYECKU aHAJIU3, TEOPUS MHOKECTB, MaTeMaTHIecKas
noruka u apyrue. [lo mepe Toro kak oOyvaromuecs OBJlaJeBalOT Bce 0oJiee MUPOKUM
MaTeMaTUYecKUM amnmaparoM, Yy HHUX I[OCJIeA0BaTeabHO  (OopMHUpyeTCs u
COBEPIIEHCTBYETCS YMEHHME CTPOUTH MATEMATUYECKYH) MOJENb PEATbHOW CHUTYallHH,
OPUMEHSTh 3HAHUSA, MOJYYEHHbIE NpPU H3YYEHUH YYEOHOro Kypca, IJsl pEelIeHHUs
CaMOCTOATENbHO  CHOPMYJIMPOBAHHOW  MaTeMaTUYeCKOM  3ajaud, a  3areM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIUMCICHHS» 3aBepIIacT
(bopMupOBaHUE HABBIKOB UCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YUCEII, KOTOPOE OBLIIO HAYaTo
Ha YpOBHE OCHOBHOTO o011ero oo0pazosanus. Ha ypoBHe cpenHero o0uiero oopazoBaHus
oco0oe BHMMaHUE yjaessieTcss (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCICHUM,
BKJIFOYAIOIIUX B c€0s MCIOJIb30BAHUE PA3TUYHBIX (DOPM 3aMKCH YKCIia, YMEHHUE JIeNIaTh
IPUKUJIKY, BBITIOTHSATH MPUOIMKECHHBIC BBIYUCIICHHUS], OLICHUBATh YMCJIOBBIC BHIPAXKEHUSI,
paboTaTh ¢ MaTeMaTHYeCKMMHM KOHCTaHTaMH. MHOXKeCTBa HATypajbHBIX, IIEJIbIX,
paIlMOHANIBHBIX U JIEWCTBUTEIBHBIX YUCE JOMOJHSAIOTCS MHOXXECTBOM KOMIUIEKCHBIX
gyucel. B KaxIoM U3 3TUX MHOXECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIE €MY
cnenupUYecKue 3a/ladyu U Olepaluu: JeJICHHe Hallelo, ONEPUpPOBAHHME OCTaTKaMU Ha
MHO>KECTBE IIeJIBIX YHUCEI, 0COOBIE CBOMCTBA PAIIMOHATBHBIX U HPPAIMOHAIBHBIX YHCEII,
apu(METHYECKUE OIepalii, a TakKKe H3BJICUECHHWE KOPHS HATypajJbHOM CTENEeHW Ha
MHOKECTBE KOMIUIEKCHBIX 4Mcell. brarogapsi mociaeaoBaTeIbHOMY PACIIMPEHUIO KpyTa
UCIIOJIb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXXHOCTSIMU UX MIPUMEHEHUS JJIsl pEIICHUs
pa3TUYHBIX 3a7a4 (POpMUPYETCS MPEACTABICHUE O €IMHCTBE MATEMATUKH KaK HAYKH H
€€ poJii B MOCTPOEHUU MOJIEIEH pealbHOr0 MUPA, IMUPOKO UCTIOJIB3YIOTCS 0000IIeHNE
Y KOHKPETHU3aLIUsl.

Jluaus «YpaBHEHUS U HEPABEHCTBAY PEaTU3yeTCs Ha MPOTSIKEHUU BCETO O0YUCHHS
Ha YPOBHE CpPEIHET0 00IIero 00pa3oBaHmsl, MOCKOJIBKY B KaxaoM pazzaene [IporpamMmmbr
MPETYCMOTPEHO peIIeHne COOTBETCTBYIOMIMX 3adad. B pe3ynbrare oOydarormmecs
OBJIQJICBAIOT PA3IUYHBIMU METOJIaMH PEUICHUS PALMOHABHBIX, HUPPalMOHATIbHBIX,
MOKA3aTeNbHbIX, TOTapU(OMHUUECKUX U TPUTOHOMETPUUECKIX YPaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXe 3aJad, CcoAepXKalux mnapaMmerpbl. [lolyyeHHbIE yMEHHUS IIHPOKO
HCIIOIB3YIOTCSl IPU UCCIIe0BaHUU (DYHKIIUN C MOMOILBbIO TPOU3BOJHOM, IPU PELICHUH
MPUKIIAIHBIX 3aJlad U 3a7a4 Ha HaXOXKJCHHE HAWOOJBbIINX U HAUMEHBIIUX 3HAYCHUH
dbynkuun. [lanHas colepxarenabHas JUHUSA BKJIOYaeT B ceOsi Takke (HopMUpOBaHUE
YMEHUM BBINONHATH pacdyeTsl o QopMynam, MOpeoOpa3oBaHUs PALMOHAIIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TakKKe BBIPAKECHUI,
COJIepKalllUX CTeNeHW U Jorapumbl. braromaps uU3y4YeHUIO anreOpanvecKkoro
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Marepuaia MPOUCXOIUT JajlbHEHlllee pa3BUTUE ANTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILJIEHUS 00y4Yaromuxcs, POpMUPYIOTCS HABBIKHU JEAYKTUBHBIX pACCYKICHUM, paOOThI
C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BHUJIE
paBEeHCTB M HepaBeHCTB. AnreOpa mnpesnaraeT 3()QEeKTUBHbIE HHCTPYMEHTHI IS
pELIeHMs TPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HATJISJHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK s13bIKa HAyKH.

CopepxarenbHo-MeToAndeckass JuHUA  «DyHKUMM ©U  TpaduKU»  TECHO
NEePerIeTaeTCcsl ¢ APYTUMU JIMHUSAMU Y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aa€T  MOCJIENOBATEIIBHOCTh  M3Yy4YeHUs  Marepuana. M3ydeHue  CTENECHHOW,
NOKa3aTeIbHOM, Jorapu(MUYecKol U TPUTOHOMETPUUECKUX (DYHKIMM, UX CBOMCTB U
rpaduKoB, UCTIOJIb30BaHUE (DYHKILIMM AJIs1 pelieHrs 3a7a4 U3 JPYruX y4eOHbIX IPEIMETOB
Y PEaJIbHOM KU3HU TECHO CBA3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C pELICHUEM
ypaBHeHHI U HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE yAensieTcss pOopMUPOBAHUIO
YMEHHS BbIpaxaTh (OpMYyJIaMH 3aBUCHMOCTH MEXIY pa3IMYHBIMH BEJIMYHMHAMH,
UCCIIEIOBAaTh TMOJNYYeHHbIE (YHKIUU, CTPOUTh HX rpaduku. Marepuan 3Tou
COZEPKATEIbHOW JIMHUM HAlleJIeH HAa Pa3BUTHE YMEHMM M HABBIKOB, MO3BOJISIOLINAX
BBIPAXKAaTh 3aBHCHUMOCTH MEXAY BEJIMYMHAMHU B pa3iMYHON (opme: aHaIMTUYECKOM,
rpaguyeckoi u cioBecHOM. Ero n3ydenue crnocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3AIUH, HCIIOJIb30BAHUIO aHAJIOT .

CopnepxarenpHas suHuUA «Hawama MareMaTHdyeckoro aHaausa» I03BOJISAET
CYLIECTBEHHO paCIIUpPUTh KPyI KAaK MaTE€MaTHMYECKHUX, TaK M IPUKIAIHBIX 3aaad,
JOCTYTHBIX 00YYaIOUIMMCs, TaK KaK y HUX MOSIBIISIETCS BO3MOXXHOCTb CTPOUTH Ipapuku
CJIOKHBIX (DYHKLUH, ONpeAeNsaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaau Guryp u o0beMbl Tell, HaXOJAUTh CKOPOCTH U YCKOpEHHUs mpolueccos. JlaHHas
coaeprKaTeIbHas TUHUA OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHUS MaTEMAaTUYECKUX
MOJIEJIEH pEANBHBIX CHUTYyallud, II03BOJISIET HAXOAUTh HAWIydlllee pEIICHUE B
IPUKJIAJHBIX, B TOM 4YHUCJE COLMAIBHO-?)KOHOMHYECKHUX, 3aJadaX. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOr0 aHajlu3a CHOCOOCTBYeT pa3BUTHUIO aOCTPaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH
pacrno3HaBaTh POSABICHNS 3aKOHOB MaTEMaTUKU B HAyKE, TEXHUKE U UCKYCCTBE.
OOyyaromuecss y3HaIOT O BBIJAIOIINXCS PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasT TUHUSA «MHOXKECTBA UM JIOTMKa» BKIIIOYAET B CeOs
AJIEMEHTHI TEOPUHM MHOKECTB U MAaTEMAaTHYECKON JIOTHKHU. TEOpETHKO-MHOKECTBEHHBIE
IIPEACTABICHNS TNPOHM3BIBAIOT BECh KYypPC IIKOJIBHOM MAaTEMATHKH W IPEJIararoT
HanOoJjiee yHMBEPCAJIBHBINA S3bIK, OOBEIMHSAIOIIMIA BCE pa3/iesibl MaTEeMaTUKH WU €€
IIPUJIOKEHHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE NUCIUIUIMHBI U X TIPUIOKEHUS
B eAMHOE€ Ienoe. BaxHO #aTek BO3MOXKHOCTH  OOYyYaroIEMyCsli IOHUMAaTh
TEOPETUKOMHOKECTBEHHBIN S3bIK COBPEMEHHOW MATEMATUKHU M UCIIOJIB30BATh €T0 IS
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BBIpaXKEHUSI CBOMX MbICIEeH. J[pyruM BakKHBIM TMPU3HAKOM MATEMaTUKH KaK HayKu
cleayeT MNpU3HATh CBOWMCTBEHHYIO €M CTpOroctb OOOCHOBaHUM U  CJEAOBaHUE
OTPENICICHHBIM TMPaBWJIaM TOCTPOCHUS JOKA3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTaMHU
MaTeMaTU4eCKOM  JIOTUKH  CIIOCOOCTBYET  PAa3BUTHIO  JIOTHUYECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKIEHHUS HAa OCHOBE JIOTMUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueOHOM Kypce «Anrebpa u Hauajga MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICIUPOBAHMS, KOTOPhIC MPHU3BaHBI CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJENEH peaabHbIX CUTYyallui, HCCIEIOBaHUS
ATUX MOJIeJie ¢ TIOMOIIBIO armapara anreOpbl W MaTeMaTHYeCKOTo aHalu3a,
UHTEpIpETAIlMU MMOJYyUYCHHBIX PE3YyJIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIH U3
paszesioB NpOrpamMMBbl, IOCKOJbKY BECh MaTepuall ydyeOHOro Kypca IIHPOKO
UCTIONIB3YETCS JUIS  pEIICHHWs] TPUKIATHBIX 3amad. [lpu  pemeHun peanbHBIX
MIPaKTUYECKUX 3a7a4 00ydJaroIiuecs pa3BUBaIOT HAOIIOAATEILHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJIB30BaTh aHAJOTHIO, O0000IIaTh U
KOHKPETH3UPOBaTh MpobieMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIATHBIX 3a7ad OPraHU3YyeTCs B MPOIECCe M3YyYCHHsS BCEX TeM Yy4eOHOro Kypca
«Anrebpa 1 HaYaa MaTEMaTUYECKOTO aHAJTN3ay.

OO611ee YyuCiI0 YacoB, peKOMEHIOBAHHBIX ISl U3YUEHUsT YU4eOHOTO Kypca «Anredpa
Y HayaJla MaTeMaTH4YeCKOro aHajau3a», — 272 4aca: B 10 knacce — 136 gacoB (4 yaca B
Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZEIIO).

Bo3morkHa KOppEeKTHPOBKA OOIIET0 YUCiIa YaCOB, PEKOMEHIOBAHHBIX ISl U3YICHUS
y4eOHOT0 Kypca, ¢ YIeTOM HHAUBUIYATBHOTO IMOX0/1a 00pa30BaTeIbHBIX OpraHU3aIlui
K YIUIYOJICHHOMY W3Y4YEHHIO ajareOpbl W Hadajl MaTeMaTHYECKOIo aHalM3a, B pamMKax
COOJIO/ICHUSI TUTHEHUYECKUX HOPMAaTUBOB K HEJIEIbHON 00pa30BaTeIbHOM HArpys3Ke.

COJEP KAHUE OBYUEHUSA 10 KJIACC Yncia 1 BbIYUCIEHUS

PanmonanpHbie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOLICHTHI,
OeckoHeuHbIe iepuoandeckue apoou. [IpumeHenne qpoOei 1 MPOIEHTOB JIS PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICN 3HAHUN U PEATBbHOMN KU3HU.

JlenicTBuTENnbHBIE  4YMCla.  PalMoHalibHBIE W MpPpaldOHAJIbHBIE  YHCIA.
Apudmernyeckre oneparnuu ¢ AeHCTBUTEIBHBIMA YUCIaMUA. MOTyb TeHCTBUTEIEHOTO
yucaa U ero cBoicTBa. [IpubnmkeHHbIe BBIUUCICHUS, MPAaBUjIa OKPYTJICHUS, TPUKHUIKA
Y OLICHKA pe3yJibTaTa BIYMCICHUH.

Crenrens ¢ 1eabIM IokazareneM. bunoMm Herorona. Mcrmonb3oBaHue MOIXOISAIIENH
GbopMBI 3amKMCH JIEHUCTBUTEIBHBIX YHUCEN JJIs PEIICHUS TMPAaKTHYECKUX 3aj7ad |
MpEICTABJICHUS JaHHBIX.

ApudmeTndyecknii KOpeHb HaTypPaJILHOM CTENEHU U €r0 CBOMCTBRA.
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CreneHb ¢ palMOHAIBHBIM MOKAa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JIeCTBUTEIIBLHBIM ITOKAa3aTEJIEM.

Jlorapudwm yucna. Cpolictsa iorapudma. JleciTHUHbIE U HATYpaJIbHbIE TOTapU(MBI.

CuHyCc, KOCHMHYC, TaHT€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTAHT€HC YUCIOBOI'O apTyMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxnecTBa U TOXAECTBEHHbIE NTPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHUIIBHBIE  ypaBHEHMSI W  ypaBHEHMS-CIeACTBUA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOABI PEIICHUS IENbIX W JIPOOHO-pallUOHATBHBIX YpPaBHCHUN U
HEpPABEHCTB. MHOrO4JIEHBI OT OJHOW MEPEMEHHOM. J[e1leHrne MHOro4jieHa Ha MHOTOYJICH
c octatkoM. Teopema be3y. MHorousnensl ¢ enbiMu KO3 pUIeHTaMH.

Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BEIPAKEHUH, COACPKAIIUX CTEIIEHH W KOPHH.

Uppauronanbshbie ypaBHEeHHs. OCHOBHBIE METOJIbl PELICHUS HPPaALMOHATBHBIX
YpaBHEHUM.

Iloka3arenbHble ypaBHEHHs. (OCHOBHBIE METONBl PEIMIEHUS IOKAa3aTEIbHbBIX
YpaBHEHUM.

[IpeoGpazoBaHue BEIPAXKEHUIM, COACPKAITUX JTOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJABI PEHICHUS JOrapru(PpMUYECKUX
ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUCCKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUHN. PellieHne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemenue cucreM TMHENMHBIX YpaBHEHU. MaTpuila CUCTEMBI JIMHEUHBIX YPABHEHUI.
Onpenenutenb MaTpUIIbl 2X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA, BBIUUCICHHUE €T0
3HAYEHUsI, IPUMEHEHUE ONPEACIUTENS ISl PELUICHUs CUCTEMBbI JINHEMHBIX YPAaBHEHUM.
Pemienne mnpuknagHeIX 3aJad ¢ [IOMOIIBKD CHUCTEMBl JIMHEWHBIX YPAaBHEHUU.
HccnenoBanre nOCTPOEHHON MOJIENIH C TOMOUIBIO MAaTPHUI] U OIIPEAECTUTEIICH.

[locTpoeHne wmareMaTUYECKUX MOJEIECH peajbHOM CUTyalMHd C [OMOIIBIO
YpaBHEHU W HEPABEHCTB. [IpuMeHEHHWE YypaBHEHHU W HEPABEHCTB K PEIICHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3a7a4 U3 pa3IMyHbIX 00JIacTell HAyKU U PeaJbHOM KU3HHU.

DyHKUNH U TPaPUKH
OyHK1Us, criocoObl 3aanust pyHkiuu. Bzaumuo ooparusie GpyHkuuu. Kommnosunus
dbynkumil. I'paduk yHknuu. DnemeHTapHbIe TpeoOpa3oBaHus rPaUKOB G yHKIIUIA.
O6nacte omnpeneneHuss U MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynmu QyHkumm.
[IpomexyTku 3HAKONMOCTOSIHCTBA. YeTHble M HeueTHble ¢QyHKuMH. Ilepuogmueckue
dbynakuun. [IpomexyTku MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl U MUHUMYMBbI ()yHKIIHH.
Haubonbiiee u HauMeHbIee 3HaUeHUS (DYHKIIUU HA IPOMEKYTKE.
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JluneiiHasi, KBaApaTuuHas W JpOOHO-JTMHEWHasT (QyHKUUU. DIEMEHTAapHOE
UCCIIEIOBAHUE U TIOCTPOCHUE UX TPAPUKOB.

CreneHHas (pyHKIMS C HAaTypajbHbIM M LIEJIbIM MokKa3aTeneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS n-0il CTeNneHW Kak (PyHKLHMH OOpAaTHOM CTENEHU C
HATypaJIbHBIM IMOKA3aTEJIEM.

[lokazarenbHass u JorapupmMuyeckas (QYHKIUH, HX CBOHCTBAa U Tpaduxwu.
Hcnonb3oBanue rpadguxoB GyHKUUN IS peLICHUs] YPaBHEHUI.

Tpuronomerpuueckas OKpyX HOCTb, ONPEIeIEHUE TPUTOHOMETPUUECKUX ()YHKIIMI
YHCIIOBOI'O apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B pEalbHBIX Mpolieccax U siBIeHUAX. [ padpuku
peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH,  CMOCOOBI  3aJaHMsl  MOcHenoBaTeNbHOCTEH.  Merton
MaTeMaTUYeCKOW HWHIAYKIMA. MOHOTOHHBICE M OrPaHUYCHHBIC MOCIEIOBATEIBLHOCTH.
Hcropust BOSHUKHOBEHHUSI MAaTEMaTHUECKOTO aHAM3a KaK aHaan3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas H TeoMeTpuueckas mporpeccu. beckoHeyHO yObIBaroIas
reoMmerpuyeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH T'€OMETPHYECKOM
nporpeccuu. JIMHEWHBIM U 3KCIOHEHUMAJIbHBIM pocT. Yucino e. DopMmylia CIOKHBIX
npoLeHTOB. Mcrnonb30BaHuE MPOTPECCUM ISl PELIEHUS] peajibHbIX 3a7a4 MPUKIIAIHOTO
XapakTepa.

HemnpepoiBubie GpyHKIIMM U UX cBoMcTBa. ToukHM pa3pbiBa. ACUMIITOTH TpaUKOB
¢ynkiuii. CBoiicTBa (YHKIMNA HENMPEpPHIBHBIX HA OTpe3ke. MeToa WHTEpBAJIOB IS
peleHrs HepaBeHCTB. [IpuMeHeHHre CBOWCTB HEMPEPBIBHBIX (DYHKIUN ISl PEIICHHUS
3a/ad.

[lepBass u BTOpas mpousBoaHbIE (yHKIUH. OnpeneneHre, TeOMETPUYECKUA H
du3nUecKuii CMBICT POU3BOIHOMN. YpaBHEHHE KacaTeIbHON K TpaduKy (pyHKIIHH.

[IpousBoanbie snemMeHTapHBIX (GyHKIwi. [Ipon3BomHAsT CyMMBI, TPOU3BEICHUSI,
YaCTHOT'O ¥ KOMITO3UIINH (PYHKITUH.

MHuoxkecTBA U JIOTHKA

MHOX€ecCTBO, onepaluyd HajJ MHOXECTBAMHU M UX CBOMCTBA. Jlmarpammel Diiepa—
Benna. [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmapara JJjis ONUCAHUS PEajbHbIX
MIPOLIECCOB U SIBJIICHU, NPU PELICHUH 3a7a4 U3 IPYTUX yYeOHbIX TPEAMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTUYECKOTO OOBEKTa, CIIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHSI.
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11 KVIACC Yuciaa u BbIYUCTIEHUS

Harypanbhubie u niensie yucia. [[puMeHeHrne Mpu3HaKoOB ASTUMOCTH LIEJbIX YUCET,
HauOonbIMi o0muid nenurens (nanee — HOJl) u HaumeHbliiee ob1iee kpatHoe (aiee —
HOK), octatkoB 1o moaymto, anropurMa EBKiMa 115 perieHus 3a/1a4 B 1EJIbIX YHCIIax.

KommiekcHbie uncia. AnreOpandeckas U TpUTOHOMETpUueckas (GopMbl 3amucu
KOMILUIEKCHOTO yucia. ApudMeTHYECKHUE ONepalvi ¢ KOMIJIEKCHBIMU YHCIIAMHU.
N300paxenne KOMIUIEKCHBIX YKMCEN Ha KOOpJAWHATHOM miiockoctu. dopmyna Myaspa.
KopHu n-oif crenenu u3 KOMIUIEKCHOTO unciia. [I[puMeHeHne KOMIUIEKCHBIX YnCel s
pereHus GU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUS M HEPABEHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHMH U HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX ypaBHEHUU c IIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoOMeTpuYeCKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEUIEHUS CHCTEM U COBOKYIHOCTEM palHMOHAIBHBIX,
UppaloOHaIbHbIX, TOKa3aTEIbHBIX U JOrapu(PMUUECKUX YPaBHEHUN.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

IIpuMeHeHue ypaBHEHNM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4
U 337a4 M3 pa3IMYHbIX o00JlacTell HAayKM W peajbHOW JKU3HU, MHTEpHpeTarus
IIOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUUH U TPaPUKH

I'padux kommosunmu GpyHKIMA. ['eomeTprueckre oOpa3bl ypaBHEHU U HEPABEHCTB
Ha KOOPJMHATHOM TIOCKOCTH.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TPadUKH.

['padrueckre MeToabl pelieHus ypaBHEHUN M HepaBeHCTB. [ padudeckue METOIbI
pENIeHHs 3a7]a4 C TapaMeTPaMH.

Ucnonp3oBanue rpadukoB GYHKIUNA IS UCCIECNOBAHUS TPOIECCOB u
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPH PEUICHHH 3aJad M3 APYTUX Yy4eOHBIX
MIPEIMETOB U PEATHHON KU3HHU.

Hauana mareMaTn4ecKoro aHajmnsa

[IpumeneHnue TPOU3BOJHON K HCCIENOBaHUI0 (DYHKIUA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHue HamOOJNbIIEro W HAaWMEHBIIETO 3HAYEHUW HENMpPepbIBHOM
(GyHKIMY Ha OTPE3KE.
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[IpuMeHeHne NponN3BOAHON 711 HAXO0XKAEHNS HAWTYYIIEr0 PEIIECHHS] B TPUKJIATHBIX
3a/ayax, JJisl ONpeiesIeHUs: CKOPOCTU U YCKOPEHUS MpoLecca, 3aJJaHHOro (popMyJIoN Hin
rpadukom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO  IepBOOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs IEpBOOOPa3HBIX.

WNHuterpan. I'eoMeTpudeckuil CMBICI HMHTErpajia. BplYMCIEHHE OIPENesICeHHOIO
uHTerpana no gpopmyne Hetotona—Jleitonuna.

[IpumeHeHue uHTerpaiga Ajig HaXO0XKJICHUs TUIoNae mIocKkux Guryp u o0beMoB
r€OMETPUYECKHUX TE.

[Ipumepsl  pemieHudt  nuddepeHraNbHBIX  ypaBHeHHH.  MaTtemaTuueckoe
MOJIETMPOBAHKE PEATbHBIX MIPOLIECCOB C TOMOIIBIO0 AU PEepeHIIUANTbHBIX YPABHEHUIA.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOydenus B 10 kj1acce 00yyaronuics moxy4quT CleayrolIne nNpeIMeTHbIe
pe3yabTaThI 10 OTJAEIBLHBIM TeMaM ¢eepaibHON paboueit mporpaMMbl YueOHOTO Kypca
«AnreOpa u Havyajla MaTEMaTUYECKOTO aHaIu3a»: Yncsaa u BbIYMCICHNS:

CBOOOJHO  OINEpPUPOBATH MOHATUAMH: pPAIlMOHAIBLHOE YHCIIO, OECKOHEYHas
nepuoauvecKast Ipo0b, MPOLEHTHI, UPPAIMOHAIEHOE YHCIIO, MHOKECTBA pallMOHAIBHBIX
U JIEUCTBUTENbHBIX YHUCEN, MOJIYJb ACHCTBUTENHHOIO YHUCIA; NMPUMEHSITH JIpoOU U
IPOLICHTHI JIJIs1 PEUICHUS MPUKIAIHBIX 3a]1a4 U3 Pa3IuYHbIX
oTpacJeil 3HaHUi 1 peasIbHOM KU3HU; TPUMEHSTh IPUOIMKEHHbIC BEIYUCIICHUS, IPABUIIA

OKpYTJIEHUS, IPUKUAKY
M OIICHKY pPe3yJIbTaTa BEIYUCICHUH; CBOOOTHO ONEPUPOBATH OHATHEM: CTETIEHD C IEIBIM

MOKa3aTeJeM, UCI0JIb30BATh
MOAXOIAIIYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YUCET JIJIS PEIICHHS MTPaAKTUYECKUX 3a1a4
Y TIPEJICTaBJICHUS IaHHBIX; CBOOOTHO ONIEPUPOBATH OHATHEM: apU(PMETUUECKII KOPEHD
HaTypaJbHOU
CTEINEHU; CBOOOHO ONEPUPOBATH MOHSATHUEM: CTENEHb C PAllMOHAIBHBIM MOKa3aTeIeM;

CBOOOTHO OTIEPUPOBATH MOHATUSMU: JIOTAPU(PM YUCIIA, TECITUUHBIE U HATYPAJIbHbBIC
norapudMbl; CBOOOTHO ONIEPUPOBATH MOHSATUSIMH: CHHYC, KOCUHYC, TAHTEHC, KOTAHTEHC
YUCJIOBOI'O apryMEHTa; ONEPUPOBATH MOHATUAMU: aPKCUHYC, APKKOCUHYC U apKTaHI€HC

YUCIIOBOTO

apryMeHTa. Y paBHCHHS H
HepaBeHCTBA:

CBO6OI[HO OIICPHUPOBATH IMOHATHUAMU:. TOXKACCTBO, YPABHCHUC, HCPABCHCTBO,

PaBHOCWJIBHBIE YPAaBHEHHUS M YPaBHCHUS-CIICICTBUS, PABHOCWUJIbBHBIE HEPABEHCTBA;
MPUMEHSITH Pa3JIMUYHbIE METObI PEIICHUS PAIIMOHAIBHBIX U IPOOHO-pAlIMOHATBHBIX
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YpaBHEHUI, MPUMEHATh METOJ HWHTEPBAJOB [JIsl PELIECHUS HEPABEHCTB; CBOOOIHO
ONEPUPOBATH MOHATUSMM: MHOTOUJIEH OT OJTHOW IIEPEMEHHOM,

MHOTOWIEH C IeJbIMU KO3(PUIMEeHTaMU, KOPHU MHOTOWIEHA, NMPUMEHATH JEJIEHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera s pemeHus
3a/1a4y; CBOOOJHO ONEPUPOBATH MOHATUSMU: CHCTEMA JIMHEWHBIX YpaBHEHHM, MaTpUlIa,
ONPENENNUTENb MATPULBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICI, UCIIOJIB30BAaTh CBOMCTBA
onpenenurTens 2 X 2 s BBIYUCIEHUS €ro 3HAYECHMS, IPUMEHATh ONPEACIUTENN I
pelIeHNs CUCTEMBI JIMHEHMHBIX YpPaBHEHUM, MOJIEIUPOBATH pPEAIBHBIE CHUTYallUM C
NOMOIIIBI0 CUCTEMBI JINHEWHBIX YpPaBHEHUM, MCCIENOBATH IMOCTPOCHHBIE MOJEIU C
NOMOILBI0 MaTpHI] W OIPEAEIUTENEH, MHTEPIPETUPOBATh IOJYYEHHBIH pE3yJbTarT;
UCIIOJIb30BaTh CBOWCTBA JEUCTBUH C KOPHAMH JUJIsi MPeoOpa3oBaHUs BBIPAKECHUH;
BBITMOJHATH MPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTETICHH

C palMOHAJIBHBIM  TIOKa3aTeJeM; HCIOJb30BaTh CBOMCTBAa JIOrapu@MOB ISt
npeoOpa3zoBaHus JOrapuPMUIECKUX

BbIpXKEHUI; CBOOOHO ONEPUPOBATH MOHATUSIMU:; MppaluoOHAIIbHBIE,
NOKa3aTeJIbHbIE

U Jiorapudmuueckue ypaBHEHUS, HaXOIUTh WUX PEUICHUS C MOMOIIBI0 PAaBHOCHIBHBIX

NEPEXONOB WM  OCYUIECTBIISASI MPOBEPKY  KOPHEW; TNPHUMEHATh  OCHOBHBIE

TpUTrOHOMETpUYEeCKHre PopMyIIbI i peoOpa3oBaHus

TPUTOHOMETPUUYECKUX BBIPAKECHU; CBOOOTHO ONEepUpPOBATH MOHSATHEM:

TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHITh HEOOXOAUMbIe (OPMYIBI JUIsl PElIeHUs

OCHOBHBIX TUITOB TPUTOHOMETPUUYECKUX YPAaBHEHHI; MOJIETUPOBATh PEAIbHbIE CUTYALUH

Ha SI3bIKE aNTeOphl, COCTABIIATh BBIPAKEHUS,

yYpaBHEHHUs, HEPABEHCTBA MO YCJIOBHUIO 33/1a4M, UCCIEA0BATh MOCTPOECHHBIE MOJAEIH C
MCITIOJIb30BaHUEM ammapara anreOpsl. @yHKUMU U rpaduKu:

CBOOOTHO OMIEPUPOBATH MOHATUSAMU: (DYHKITHS, CIOCOOBI 3a1aHus PYHKIIHH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMMO3UIUS GYHKIUH, TpaduK (QYHKIMH, BHITIOIHSATH
aJIeMEeHTapHble TpeoOpa3oBaHus rpaduKoB (QYHKIUN; CBOOOJHO ONEPHPOBATH
MOHATUAMU: 00JIACTh OTPEICICHIUS M MHOYKECTBO 3HAYCHU I
byHKIMU, HYIH (QYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA; CBOOOJHO ONEPHUPOBATH
MOHATUSMU: YETHBIC U HEYETHBIC (DYHKITHH,
nepuoandeckie (YHKIHH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (PYHKIIUH, HANOOJbIIEE U HaUMEHbIIee 3HaUeHUE (PYHKIIUU
HAa TPOMEXKYTKE, CBOOOJHO OMEPUPOBATH TOHITHSAMHU: CTETMCHHAs (YHKIUS C
HATypaJbHBIM U IIEITBIM
nmokasaresieM, rpaduk CTENEHHOW (DYHKIIMU ¢ HATYpPaJIbHBIM M IEIBIM IOKa3aTelieM,
rpaduK KOpHS n-OM CTENMEeHH KakK (QYyHKIMM OOpaTHOM CTENEHU C HaTypalbHbIM
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IMOKa3aTcjICM, OIICPUPOBATDH IMTOHATUAMMU: HHHCﬁHaH, KBaJApaTuiHasa 1 ﬂpO6HO‘HHHCﬁHaH

dyHKuMH,

BBIITOJTHATh DJIEMCHTAPHOE HCCIEAOBAaHHE M IIOCTPOCHHE WX TIpadHKOB; CBOOOIHO
OIICPUPOBATH MMOHATHUAMU: ITOKA3ATCIIbHAA U HOF&pI/I(I)MI/IquKaH

(GyHKIMH, ©X CBOWCTBA U TpadUKH, HCTIOIB30BATh UX TPaQUKH JIJIs pEIICHUs] YpaBHECHUIA;
CBOOOIHO ONIEPUPOBATH MOHATHIMH: TPUTOHOMETPUIECKAsi OKPY>KHOCTbD,

OTIpEJICIICHAE TPUTOHOMETPUYCCKUX (DYHKIIMH YHCIIOBOTO apryMEHTa; HWCIOJb30BaTh

rpaduku GYHKIHA 17151 UCCIIEIOBaHMS TIPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 33134

H3 Ipyrux yqe6HBIX npecamMecTOB U peaﬂBHOﬁ JKU3HU, BBIPAKATDH (I)OpMy.HaMI/I 3daBUCUMOCTHU

MCKY BCIMUYNHAMU,

Havaja MmareMaTH4eCcKOro aHajm3a:
CBO60}IHO OIICPHUPOBATL ITOHATUAMMU: apI/I(i)MeTI/I‘{eCKaSI H TCOMCTPHUUYCCKAA

nporpeccusi, OECKOHEYHO YOBIBalolas TeoMEeTpUuYecKas MpOTPEeccusi, JIMHEWHBIH U
AKCIIOHEHIIUATBHBIN POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEJCTABICHUE O
KOHCTaHTE; MCHOJIb30BaTh MPOTPECCUM U1 PEUIEHUs PEalbHBIX 3a/1ad MPHUKIIAIHOTO
XapakTepa; CBOOOJHO ONEpUPOBATH MMOHIATUAMM: IOCIEJOBATEIBHOCTh, CIOCOObI
3a1aHUsA IOCJIEA0BATEIbHOCTEW, MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEN0BATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apO’KJIEHUS MAaTEMAaTHUYECKOTO aHajlu3a KaK aHajlu3a OECKOHEYHO
MaJIbIX; CBOOOHO ONEpUPOBATh NOHATUSAMHU: HENPEPBIBHbIE (QYHKIMH, TOUKH pa3pblBa

rpaduka GyHKIIMH, aCHMOTOTHI Tpaduka QyHKIIMN; CBOOOIHO ONEPHUPOBATH MOHATHEM:
(GyHKIHSI, HEMTPEephIBHASI HA OTPE3KE,

NPUMEHSITh CBOWMCTBA HEMPEPHIBHBIX (DYHKIMI 171 pemeHus 3a1ad; CBOOOIHO
OTIepUPOBATH MOHATUSIMHU: TIEpBasi U BTOpask MPOU3BOAHBIC (DYHKIIUH,

KacarenpHas K rpaduky (QYHKIHMH, BBIYUCISATH MPOU3BOJHBIC CYMMBI, MIPOU3BEICHUSA,
YaCTHOI'O ¥ KOMIIO3UIMU JIBYX

GyHKIMH,  3HATH  TPOW3BOJHBIE  DJIEMEHTAapHBIX  (QPYHKIUH;  HCHOJIB30BAaTh
T€OMETPUUECKUHN U HU3HUECKUN CMBICI IPOU3BOIHOMN VISl PEIICHUS

3aJad4.

MHuoxkecTBA U JIOTHKA:

CBO6OI[HO OIICPHUPOBATh IIOHATHUAMHU. MHOZKCCTBO, OIICpAllMHM HaJ MHOXCCTBAMU,
HCIIOJIB30BATb TCOpeTHKO-MHO)KeCTBeHHBIﬁ araiapatr aJjisi OIlnMCaHus pCalbHbIX

MIPOLIECCOB U SBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTrUX y4eOHbIX MPEIMETOB; CBOOOIHO
ONEPUPOBATH MOHATHUSIMH: OnpeAeseHue, TeOpeMa, ypaBHEHUE-

CJIE/JICTBUE, CBOMCTBO MAaTeMaTHYECKOrO0 OOBEKTa, J10KA3aTEIbCTBO, PAaBHOCHIIbHBIC
YpPaBHEHUS U HEPABEHCTBA.
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K koniy oOydenus B 11 kiiacce 00yyaromuiics Moxy4YuT CIEIYIOIINE NPEIMETHBIE
pE3yJIbTATHI 110 OTAENIBHBIM TeMaM (eaepaibHON pabouell mporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 Havyaja MaTEMaTUYECKOT 0 aHaIN3a»: Yncsaa u BbIYMCICHUS

CBOOOJTHO ONEPUPOBATH MOHATUAMH: HATYpaJbHOE W LEJIO€ YUCIO, MHOXKECTBA
HaTypaJIbHBIX U LENBIX YUCET, UCIIOIB30BaTh MPU3HAKH JAEIUMOCTH Lenblx unces, HOJ{
n HOK HaTypanbHBIX 4ucen Uil pelieHus 3aj1ad, NPUMEHSTh aaroputM EBKINIA;
CBOOOTHO ONEPUPOBATH MOHATUEM OCTATKA MO MOJYJIIO, 3alIUChIBATh HATYpaJIbHbIE

quciia B PA3JIMYHBIX ITO3HMIHOHHBLIX CHCTEMaX CYUYHCICHHA, CBO60)1H0 OIICPpUPOBATH
INOHATHUAMMHN . KOMIIJICKCHOC YU CJIO 1 MHO>KXCCTBO

KOMIUIEKCHBIX YHUCEN, MPEJCTaBIsATh KOMIUIEKCHbIE 4YHCIa B anreOpanyeckodl U
TPUTOHOMETPUYECKON (OpMe, BBIOJIHATH apu(METUYECKHE ONepaluy ¢ HUMH U
M300paXkaTh HA KOOPJIUHATHOM MIIOCKOCTH. Y pABHEHHUS M HEPaBEHCTBA:

CBOOOJIHO  OMEPUPOBATh  MOHATUSIMHU:  HUppAlMOHAIBHBIE,  TOKa3aTeJIbHBIC
U JjorapuMUYECKHe HEPABEHCTBA, HAXOJAUTh UX PEIICHUs C TTIOMOIIBI PAaBHOCUIBHBIX
NEPEXO0JIOB;

OCYIIECTBIISITh OTOOP KOpPHEW MpU PEIIeHWH TPUTOHOMETPUYECKOTO YpaBHEHUS,
CBOOOJHO OMNEpUpPOBATh TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NMPUMEHSTh
HeoOX0uMbIe (POPMYIIBI JUIsl pEIEHUS OCHOBHBIX THIIOB TPUTOHOMETPHUUECKUX

HCPABCHCTB, CBO60I[HO OIICPHUPOBATH IMOHATUAMU: CUCTEMA U COBOKYITHOCTD ypaBHeHI/Iﬁ

U HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbl M COBOKYITHOCTEM pPalMOHAIbHBIX, MPPALUOHAIBHBIX, IIOKA3aTEIBHBIX W
norapuMUYECKUX  YpaBHEHUH W HEPABEHCTB;  pellaTh  paldOHAIbHBIC,
UppalMoHaIbHbIE, TOKA3aTeNbHbIE, JIOTapu(PMUIeCKue

Y TPUTOHOMETPHUUYECKHUE YPABHEHHS U HEPABEHCTBA, COAEPKALIME MOLYJIU U NTapaMeETPBhL;
MPUMEHSTH TpauuecKre METO I ISl PEIICHUs] YPABHEHUN 1 HEPABEHCTB, a TAKKe

3alad ¢ MapaMeTpamMu; MOJEIHPOBaTh peajbHbIe CHUTYallud Ha S3bIKE anreopsl,
COCTaBJISITh BBIPAXKEHUsS, YPABHEHHMS, HEPABEHCTBA U UX CUCTEMBI M0 YCIIOBHUIO 33]1a4H,
UCCJIEIOBaTh TMOCTPOCHHBIE MOJENH C HCIOJB30BAaHUEM amnmapara aiareOpsl,
MHTEPNPETUPOBATH NOIYUYCHHBIN pe3yabTaT. DyHKIUU U TPauUKH:

CTpouTh TpaduWKH KOMMOZUIMU (YHKIUNA C TOMOMIBIO  BJIEMEHTapPHOTO

MCCJIETIOBAHUS M CBOMCTB KOMITO3UITNH ABYX (DYHKITUI; CTPOUTH TEOMETPHIECKUE 00pas3hl
YPaBHEHUU U HEPABEHCTB HA KOOPJIUHATHOMU

IJIOCKOCTH; CBOOOJHO OINEpPUPOBATH MOHIATUSMU: TpadUKA TPUTOHOMETPUUECKUX
GyHKIMI; OpUMEHSITh (PYHKUMU SIS MOJACIUPOBAHUS W HCCIEIOBAHUS PEAbHBIX
npoueccoB. Hayajia MmareMaTu4ecKOro aHajusa:

HCIIO0JIB30BaTh IMPOU3BOJHYIO I UCCIICAOBAHUA (1)YHKI_II/II/I Ha MOHOTOHHOCTB
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U OKCTPEMYMbI; HaxOIWTh HaWOOJbIIEE W HAWUMEHBIIEE 3HAYCHUS (QYHKIIUN
HENPEPBIBHON
Ha OTpEe3Ke;
UCTIONB30BaTh  MPOWM3BOMHYIO ISl  HAaXOXACHHUA  HAWIYYIIETO  PEHICHHS
B MPUKIAJHBIX, B TOM YHCIE COIMATbHO-DKOHOMUYECKHX, 3a/a4yax, sl OmpeesieHus
CKOPOCTH M YCKOPEHHMs Tpoliecca, 3aJlaHHOro QGopmysnoil win rpadukom; CBOOOIHO
OTIepUPOBATh MOHATUSIMU: TIepBOOOpa3Hasi, ONpeIeICHHBIN HHTETpa,
HAXOJUTh MIEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKITUH M BEIYUCIISATH HHTETpa 1Mo popmyiie

Herorona—JleibHuma; HaxoAUTh TIOMIAIA TUIOCKUX (PUTYP U 0OBEMBI TEJl ¢ MOMOIIBIO
HHTETpalia; UMETh MPEJCTABICHUE O MATEMATUYECKOM MOJICIIMPOBAHUM HA IPUMEPE

COCTAaBJICHUA I[I/I(i)(i)epeHI_[I/IaHBHBIX ypaBHeHHfI; peuiaTh IMPHUKIAJAHBIC 3aada4v, B TOM
YUCJIC CONHNAIBHO-3KOHOMHNYCCKOI'O

151 Q)HSI/IIIGCKOFO XapakTepa, CpeACTBAMA MATCMATHUYCCKOT'O aHAJIN3A.
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10 KJIACC
Ha3zBanue KomnnuecTBo OCHOBHBIE BUJIbI I€SITETbHOCTH
OcHOBHOE cojiep)KaHue
paznena (TeMbl) 4acoB oOy4Jaromuxcs
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MHOX€eCTBO
JICUCTBUTEJIBLHBIX YHCEI.
MHOT0o4JICHBI.
PannonanbHubie ypaBHEHUS U
HEPABEHCTBA.

CucreMbl TMHEWHBIX

ypaBHEHUH

24

MHoXkecTBO, Onepauuu Haja
MHO>KE€CTBAMH U UX CBOMCTBA.
Juarpammel Diinepa — BeHHa.
[Ipumenenue
TEOPETUKOMHOKECTBEHHOTO

amnmapara JJisl peluIeHus 3a/1a4.
Panmonanpabie uncna. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, TIPOIICHTHI,
OEeCKOHEUYHBIE TIEPUOIUUECKUE IPOOH.
[Tpumenenue apoOeit 1 NPOIEHTOB IS
pelLIeHus NMPUKIAIHbIX 3a/1a4.
JIeCTBUTEIILHBIC YHCIIA.
PanmonanbHble M MppalOHAIBHBIE
yucia. ApupMeTudecKre onepanun ¢
JIEUCTBUTEIIBHBIMM YuciIaMud. Moayib
JEUCTBUTEIIBHOTO YHCIIA U €TI0
cBoiicTBa. [IpubnmxeHHbIC
BBIYMCIICHUS, IPABUJIA OKPYIJIEHUS,
IIPUKUIKA U OLICHKA pe3yJibTaTa
BBIYMCIICHUM.

Hcnonws3oBarh
TEOPETUKOMHOKECTBEHHBIN

arrmapar JJIA OIIMCaHHA XoJda
peICHusA MaTEMaTHYCCKHUX
3aJay, a TaKXKC PCaJIbHBIX

MPOLIECCOB U SBJICHUM.

OnepupoBaTh NOHITUAMU:
paInoHaIbHOE YHUCIIO, OECKOHEUHAsI
MepuoNIecKas IpoOb, MPOIICHTHI;
HUppallUOHAIBHOE U JIEUCTBUTEIBHOE
YHCJI0; MOJYJIb IEHCTBUTEIBHOTO
YKCIIa; UCIOJIb30BATh 3TH MMOHITHUS
IIPU IPOBEJAECHUU PACCYKICHUN U
JTIOKA3aTeNbCTB, IPUMEHSTh APOOU |
MIPOLICHTHI JIJIs1 PELICHUS
MPUKIIAHBIX 33J1a4 U3 Pa3JIMYHbIX
OTpacieu 3HaHUM U PeATbHOU
*n3HU. Mcnonp3oBaTh
MPUOJIMKEHHBIE BBIUUCIICHHUS,
IIpaBWIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYUCIICHUM.
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OCHOBHBIE METO/IbI PEILICHUS LIENIBIX U
JIpOOHO-pAallMOHANIBHBIX YPABHEHUN U
HEPABEHCTB. MHOTOWIEHBI OT OJHOU
IIEpEMEHHOU. [/[esleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousneHsl ¢ HeJbIMU
koadpunuenramu. Teopema Buera.
Pemenue cucrtem JIMHEHHBIX
ypaBHEHUH. MaTpuIiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYECHHUs; IPUMEHECHHUE ONIPEAECTIUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C IMMOMOILBI CUCTEMBI
JIMHENHBIX YPaBHEHUI

[IpuMeHsITh pa3IuyHbIE METO/IbI
pelieHus pallMOHAIBHBIX U
JIpOOHOpAlMOHAIBHBIX YPAaBHEHUI; a
TaK)Ke METOJI UHTEPBAJIOB JIJIsI
pelIeHUs HEPaBEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOYJICH
OT OJIHOM TMEePEeMEHHOHN, e€ro KOpHHU;
MPUMEHSATH JICJICHUE MHOTOYICHA Ha
MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Bueta st pemerus
3a/1a4.

OnepupoBaTh MOHATHIMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONPEIENUTENb MATPULIBI.
Hcnonp3oBaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3Ha4eHus1, IPUMEHSITh
OMPENIENUTENH ISl PEIICHUSI CUCTEMBbI
JIMHEVHBIX YPaBHECHUM.
MoaenupoBath pealibHble CUTYallMHU C
MOMOIIIbIO CUCTEMBI JINHEUHBIX
YPaBHEHUU, UCCIEA0BATH
ITOCTPOEHHBIE MOJENH C TIOMOIIBIO
MAaTpPUIl U ONIPECIIUTETICH,
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MHTEPIPETUPOBATH MTOTYYEHHBIN
pe3yJsbTar
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OyHKIMHU U rpaduKH.
CrenenHas QyHKIUSA
C LIEJIBIM [T0Ka3aTeIeM

12

OyHKIIMS, cIOCO0BI 3a/1aHus QYHKIIUH.
B3aumno oO6paTHbIe HyHKIIHH.
Komnozunus ¢pyuxuuit. ['padux
GyHKIIH. DIeMEHTapHbIC
npeobpazoBaHus rpaguKoB GyHKIHMA.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKH 3HAKOIIOCTOSIHCTBA.
UYeTHbIC U HEYCTHBIC (DYHKITHMH.
[Mepuoamueckue ¢yHKITIH.
[TpoMexyTKM MOHOTOHHOCTH
¢byHkimu. MakcuMyMbl 1 MUHUMYMBI
dbyaknuu. Hanbospiiiee 1 HauMeHbIee
3HaueHue (PYHKIMH HA TIPOMEXKYTKE.
JIuHelnHas, KBagpaTU4IHaA U
npoOHOIMHEHHAsT (YHKITUH.
DJIEeMEHTApHOE UCCIIE0OBAaHUE U
nocTpoeHue rpaduKoB ITUX (YHKIIUMA.
CreneHb ¢ LIETbIM MTOKA3aTEIEM.

bunom Hrerotona.

CrenecHHas QyHKINS ¢ HATypaJbHBIM
U eJbIM moka3areiieM. Ee cBoiicTBa U

rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bl 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
byukuui, rpadpux pyHkumMu, 00IaCcTh
OTIpEeICICHHS] © MHOYKECTBO 3HAUEHU I
byHKUMH, HYIH QYHKIIUH,
IPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;
JVHEWHas1, KBalpaTHIHasl,
JpOOHOJIMHEWHAS U CTETICHHAS
GbyHKIMH. BBIMOTHATH d7IeMeHTapHBIC
npeobOpazoBanus rpadukoB QYHKITUH.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTH (PYHKIIUH,
NEPUOIUIHOCTD (PYHKITUHU, HAXOAUTh
MPOMEKYTKA MOHOTOHHOCTH
GbyHKIMN, MAKCUMYMbl U MUHUMYMBI
GbyHKIIMY, HAUOOJbIIEe U HANMEHbIIIEEe
3Ha4YeHHE (PYHKLHU Ha MPOMEKYTKE.
dopmynrpoBaTh U WUTIOCTPUPOBATH
rpaduuecku cBOMCTBA JIMHEWHOMH,
KBaJPATHIHOU, TPOOHO-TUHEHHON U
CTETICHHOW (DYHKITHIA.

Breipaxxate ¢dopmynamu  3aBUCHMOCTH

MCXKAY BCIMYUMHAMMU.
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3HaTh ONPEICICHUE U CBOMCTBA
CTETIEHH C LIeJIbIM MIOKa3aTesIeM;
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NoAXOAAITYI0 (hopMy 3amucu
JEHCTBUTETBHBIX YHCEIT JISI PEIICHUS
MPAKTUYCCKUX 33719 U MPEACTABICHHS
JTAHHBIX

ApudmeTndeckuii KOpeHb N-
O CTEIEHHU.

HppanmoHanbHbie
yYpaBHEHUS

15

ApudmMeTHnIecKuii KOpeHb
HATypaJbHOU CTEIICHU U €0
cBoicTBa. [IpeoGpazoBaHust YUCITOBBIX
BBIPOKEHUN, COJICPKAIIMX CTCIICHU |
KOPHH.

UppanmonanbHbie ypaBHEHUS.
OCHOBHBIE METOBI PEIICHHUS
UPpaLMOHAIBHBIX YPaBHEHUN.
PaBHOCHIIBHBIE TTIEPEXO/IBI B PELICHUU
UPpalMOHAIBHBIX YPAaBHEHU.
CaoticTBa u rpaduk KOpHsS N-0i
CTETNICHU KaK (PYHKIIUU 00paTHOM
CTETICHU C HATYPAJIbHBIM MTOKa3aTesIeM

DopMyNIUpPOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOU popMe u
MCIIO0JIb30BAaTh CBOMCTBA KOPHA N-
Oif CTereHu Il MpeoOpa3oBaHMUs
BBIPAXKECHUH.

HaxoauTp pemeHust upparroHaIbHbIX
yYpaBHEHUH C MIOMOIIBIO
PaBHOCHIIBHBIX ITEPEXO0I0B MITH
OCYIIECTBIISIS TIPOBEPKY KOPHEH.
Crtpouts rpaduk GyHKIHN KOpHA N-
OM CTETICHU KaK OOpaTHOM JIJist
(GYHKIIMY CTENEHU C HATypaTbHBIM
noKasaresieM
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[loka3zarenbHas QyHKIUS.
IToka3aTenbHble YpaBHEHUS

10

CreneHb ¢ paMOHAIBHBIM
moKa3aTeyieM U €€ CBOMCTBA.

[loka3zaTenbHast pyHKIUS, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpadpuka
GYHKIMY I pelieHUs] YpaBHEHUH.
[TokazaTenbHbie ypaBHEHUSI. OCHOBHBIE
METO/IbI PEIIEHUs MMOKa3aTeIbHbIX
YpaBHECHUH

DopmMynUpPOBaTH ONPEACIICHUE
CTEIICHU C PALlMOHAIBHBIM
[IOKa3aTEeJIEM.

Beimoniaats npeoOpazoBaHus
YUCJIOBBIX BBIPAKEHUH, COAEPKALLIUX
CTEIICHU C PALlMOHAIBHBIM
IIOKa3aTEeJICM.

Hcnonb3oBaTh UGPOBBIE PECYPCHI

JUIs1 TIOCTpOeHusl Tpaduka
MoKa3aTeIbHON (DYHKITUU U U3yUSHHUSI
€€ CBOMCTB.

HaxonuTh pelieHus nokasaTeabHbIX
YpaBHECHUU
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Jlorapupmuyeckast QyHKIMSL. 18 Jlorapu¢pm uymcna. CoiicTBa JlaBaTh ompeeiieHue Jorapudpma
Jlorapudmuueckue agorapudma. [lecsatuunsie u Yyciia; JECATUYHOIO U HATYPalIbHOIO
ypaBHEHHUS HaTypaJlbHble  JIOTapU(MBI. Jorapudma.
IIpeoOpasoBanue BbIpaXCHHIA, Hcnonb3oBaTh CBOMCTBA JOrapupmMoB
coJiepKalluX Jorapu@mesi. JUTsl IpeoOpa3oBaHms
Jlorapupmunueckas GpyHKIUS, €€ Jorapu()MUUECKUX BbIPAKEHUH.
CBOJCTBA ¥ rpaduK. Ctpouts rpaduk sorapudmudeckoin
Ucnonb3oBanue rpaduka GyHKInu byHKIMHK KaK (36paTHOH K
[Tt PETIIEHHS yPABHEHIA. NOKa3aTeJIbHOM U UCIIOJIb30BaTh
JlorapudMutecKkue ypaBHEHIs. CBOICTBA JorapuPMuIecKor QyHKIIUN
OCHOBHbIE METO/IbI PELICHMUS AnA pemenys safad. Haxonurs
norapu(pMUYECKUX YpaBHEHUH. PCIHCHUA JjorapmbMquCKHX
PaBHOCHUIIBHBIE ITEPEXO/IBI B PELIEHUN YPABHCHUH € MTOMOTILIO
OrapubMUHeCKIX ypaBHEHHI PaBHOCHIILHEIX NICPEXO0B MK
OCYILECTBIISIS MPOBEPKY KOpPHEH
Tpuronomerpuyeckue 22

BBIPAKEHHS U YPAaBHEHUS

CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M ApKTaHI'€HC YUCIOBOTO
apryMeHTa.

Tpuronomerpuyeckasi OKpy>KHOCTb,

JlaBaTh ompenencHUss CHUHYCA,
KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YUCJIOBOI'O apryMEHTa; a TaKkKe
apKCUHyCa,  AapKKOCHMHyCa U
apKTAHT€HCA YUCJIIA.
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oTpeieNieHue TPUTOHOMETPHUECKHUX
(yHKUMN YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUIECKUX BBIPAKEHUH.
Perenne TpUroHOMETPUYECKUX
ypaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpUYECKHE POPMYIIBI IS
npeoOpazoBaHus
TPUTOHOMETPHUUYECKUX BBIPAKECHUM.
[TpumeHsATH HOPMYIIBI
TPUTOHOMETPHUH JIJISI PELIEHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN
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IlocienoBaTenbHOCTH U
MPOTrpeECCUn

10

ITocnegoBaTeIbHOCTH, CITOCOOBI
3aJIaHMs IOCJIEI0BATCIbHOCTEH.
Metoa MaTeMaTU4eCKON UHIYKIIUH.
MOHOTOHHBIE ¥ OTPaHUYCHHBIC
nocyenoBaresbHoCTH. McTopus
aHajan3a OECKOHEYHO MaJIbIX.
ApudmeTndeckas U TeoMeTpuuecKas
MIPOTPECCHUU.

beckoneuno yObIBarorias
reoMmeTpuueckas nporpeccusi. Cymma
OecKoHEeUHO yObIBaroIIeH
Ir€OMETPUUECKON TTPOTPECCHH.
JIMHEeNHBIN U SKCIOHEHIINATIbLHBIN
pocrt. Hucno e.

dopMyIia CIOKHBIX TPOIIEHTOB.
Hcnons3oBanue nporpeccun s
pelieHus pealbHbIX 3a71a4
MPUKJIAHOTO XapakTepa

OnepupoBaTh NOHITUAMU:
MIOCJICJOBATEIILHOCTD, CIIOCOOBI
3a/IaHus TTOCJIeA0BaTEILHOCTEN;
MOHOTOHHBIC ¥ OTPaHUYCHHBIC
MOCJIeI0BATEIbHOCTH;

HCCIIEIOBATH MOCIEA0BATEILHOCTH
Ha MOHOTOHHOCTh U
orpannyeHHOCTh. [lonydath
npeAcTaBieHue 00 OCHOBHBIX
ujesx aHajau3za 0ECKOHEYHO

ManbixX. [laBath onpeneneHue
apupMETHIECKON U TEOMETPUUYECKON
nporpeccud. /Joka3piBaTh CBOKWCTBA
apupMETHIECKON ¥ TEOMETPUUECKOM
MPOTrPECCUU, HAXOAUTh CYMMY YJICHOB
MPOTPECCUH, & TAKKE CYMMY YJICHOB
OecKkoHEeYHO YOBIBarOIICH
r€OMETPUUYECKOM MTPOrPECCHH.
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Hcnonp3oBaTe mporpeccuu  Jist
penieHus 3aAad4  [PUKIAJTHOTO
XapaKTep.

[TpuMeHATH GOPMYITY CIHOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peajbHOM NPAKTUKU
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HenpepbiBHbIE (HhyHKLINU. 20 HenpepoiBHbIE GyHKLINU U UX OnepupoBaTh NOHATUAMU: DYHKIIUS
HpOI/ISBOI[HaSI cBoricTtBa. Touka pa3phIBa. HCTIPCPBIBHAA Ha OTPE3KE, TOYKA
AcuMnToTsl rpaguKoB QYHKIIHIA, paspbiBa QYHKIHIH, ACHMIITOTA
CaoiicTBa PyHKIIUI HENPEPHIBHBIX rpaduKa QyHKIHH.
Ha OTpe3Ke. MeTo| HHTEpBAIOB [TpuMeHATH CBOICTBA HETIPEPHIBHBIX
JUISL pETIIEH ST HEPaBEHCTB. (ymKIit 11 penmenys 3anad.
[TpumMeHeHne CBOMCTB HEMPEPHIBHBIX OnepupoBaTk NOHATHAMY: NepBasi
(yHKUMt 115 pemenus 3anau. [leppag | BTOPad MPOUIBOIHLIC ?yHKHHH;
¥ BTOpasi IPOM3BOIHbBIE (QYHKIIUH. HOHUMATb (bmnz{ecmm 1 }
Onpesienet e, reoMeTpHUECKHi 1 reOMETPUYECKUI CMBICIT POU3BOTHOM;
H3HYECKHiT CMBICIT TIPOM3BOIHO. 3allMChIBaTh YPABHEHHE KacaTeJIbHOM.
VYpaBHEHHE KacaTeNbHON K rpauKy BbuncasTe IpOM3BOJHBIE  CYMMBI,
¢yukuuu. IIpomsBogHbie NPOU3BEJEHUS, YACTHOTO U CIIOXHOMN
AJIEMEHTApHBIX (QYHKIUH. D YHKIHH.
TIponseoanas cymmbl, POM3SBEACHHA, | JI3yuaTh NPOM3BOIHBIC HIEMEHTAPHBIX
YaCTHOTO W KOMIO3UIMHU (PYHKIUN by HEI,
Hcnonp30BaTh reOMETPUUECKUN U
(U3UYIECKHUI CMBICIT IPOU3BOTHOM
JUISL pelIeHUs 3a1a4
[ToBTOpEHuUe, 006001IEHKE, 3) OcCHOBHBIE MMOHATHUA Kypca anredpsl u

cucTeMaTHh3alusa 3HaHUH

Ha4daJl MaTEMAaTHYCCKOI'O aHaJIn3a

10 xnacca, 00001IIeHIE U
cucTeMaTHh3alus 3HaHUI

[IprMeHATH OCHOBHBIE MOHATHS Kypca
anreOpbl ¥ Ha4aJl MAaTEMATUYECKOTO
aHal3a JJIs pEeLICHUs 3a0a4 U3
pEeaNbHON )KU3HU U JPYTUX MIKOIBHBIX
MPEIMETOB
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OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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11 KJIACC
Hazsanue KomnuecTBo OCHOBHOE cOAepx’aHUE pa3jieia OcHOBHBIE BUABI IEITEILHOCTH
paznena (TeMbl) 4acoB (TembI) oOy4Jaromuxcs
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UccnenoBanue GyHKIMI C
MMOMOIIBIO POU3BOAHOMU

22

[IpruMmeHeHue Npou3BOJHOU K
UCCIIEOBAaHUIO QYHKIIMI Ha
MOHOTOHHOCTh ¥ IKCTPEMYMBHI.
Haxoxnenue Hanbosnpiiero u
HAWMEHBIIIETO 3HAYCHUS
HETMPEePHIBHON QYyHKIIMU Ha
orpeske. [Ipumenenue
MIPOU3BOTHOM JJIsI HAXOXKICHUS
HAWJIy4Ilero peueHus B
NPUKIIAHBIX 3a7a4ax, s
ONpENENIEHHS] CKOPOCTH H
YCKOpEHUS MpoLecca, 3aJaHHOTO
dbopmysoit uiau rpagukoM.
Komnosutius ¢pyHKImiA.
I'eomeTpudeckre 00pa3sl ypaBHECHUH

M HEPABCHCTB HAa KOOPAWHATHOU
IJIOCKOCTH

CtpouTth rpauk KOMIO3HUITUU
(GyHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
VICCIIEIOBAHUs U CBOWCTB
koMno3uuuu. CTpOUTh
reoMeTpuieckue o0pasbl ypaBHEHHUH U
HEPABEHCTB Ha KOOPAMHATHOU
I0CKOCTH. Mcronp30BaTh
MIPOU3BOJHYIO [IJISl UCCIIEIOBAHUS
(GyHKIIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBbI; HAXOIUTh HauOOJIbIlIEE U
HauMEHbIIIee 3HauYeHus1 QYHKIINH
HEIMPEPBIBHON HA OTPE3KE; CTPOUTH
rpadguku GyHKIIMH Ha OCHOBaHUHU
MIPOBEAEHHOTO UCCIIEIOBAHUS.
Hcnonp30BaTh TPOU3BOJHYIO IS
HAaXO0’KJICHHS] HAWJTY4IlIEro peieHus B
MPUKIIAHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKHX, 3a7a4ax,
JUISL OTIPEEIIEHUS] CKOPOCTH H
YCKOpPEHHsI Ipoliecca, 3aJaHHOro
dbopmynoii unu rpaduKoM.

[TonyuaTe npeacraBiaeHue
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O IPUMEHEHUHU NIPOU3BOIHON B
Pa3IMYHBIX OTPACIISIX 3HAHUHI

[lepBooOpa3Has U UHTErpaj

12

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX.
IlepBooOpa3HbIe 371€MEHTAPHBIX
bynkuuit. [TpaBuna HaxoxaeHUs
nepBooOpa3HbiX. MHTErpa.

['eometpruecknii CMBICT UHTETpaa.

Brruuciienue onpeaeneHHoro
uHTerpana mno ¢popmyne HproroHa—
Jlertonuna. [IpumMeneHue naTErpaia
JUIS1 HAXOKJICHMS TUIOIIa e
IJIOCKUX (UTYpP B 00BEMOB
reomeTpuueckux tei. [Ipumepst
pemenuii nudhepeHIaIbHBIX
ypaBHEHUH. MartemaTtnyeckoe
MOJEIUPOBAHUE PEATBHBIX
IIPOLIECCOB C ITOMOIIIBIO
muddepeHnraIbHbIX ypaBHEHHM

OnepupoBaTh MOHATHIMU:
nepBooOpasHass U ONpeleNCHHBIH
uHTerpai. Haxonutbs mepBooOpa3Hble
AIIEMEHTAPHBIX QYHKIMIA U BHIYUCIIATD
uHTerpan mno ¢opmyne HproToHa—
JlerOnauIa.

HaxoauTs muiomaam miockux Guryp
1 00BEMBI TeJl C TOMOIIBIO
OTIPEICJICHHOT'O UHTErpaa.
3HAKOMUTHCSI C MATEMATHYECKUM
MOJIEJIMPOBAHUEM Ha MpUMeEpe
nuddepeHnanbHbIX YpaBHEHUH.
[Tomyyats nipencTaBieHUE O
3HAYEHUU BBEJICHUS TIOHATHUSA
WHTETpaja B Pa3BUTUU MATEMATUKH
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I'padpuxu
TPUTOHOMETPUUYECKUX
GyHKIUH.
Tpuronomerpuueckue
HEPAaBEHCTBA

14

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaUKH.

OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH.

Hcnonws3oBaTh iudpoBbie
peCypChI 7151 TOCTPOESHUS
rpauKOB TPUTOHOMETPUIECKUX
GYHKIMU ¥ U3YYEHUS] UX CBOMCTB.
Pemiats TpuroHoMeTpudeCcKre

Pemienre TpUroHOMETpUYECKUX
HEPABEHCTB

YpaBHEHHUSI ¥ OCYIIECTBIISTH OTOOP
KOpHEHN C TOMOIIBIO
TPUTOHOMETPUYECKOHU

OKPYKHOCTH.

[TpuMeHsITh GOPMYIIBI TPUTOHOMETPUHU
IUId ~ PELICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB.
Hcrnons3oBaTh HHQPPOBBIE PECYpPCHI
JUTSA TIOCTPOCHUS U UCCIIEOBAHUS

rpadukoB GyHKIIUN
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HppaunonansHele,
MTOKa3aTEIbHBIE U
JorapupMuyecKue
HEPAaBEHCTBA

24

OCHOBHEIC MCTOAbI pCHICHUSA

NOKA3aTeJIbHbIX U JOrapuPMUUYECKUX

HEPaBEHCTB.

OCHOBHBIE ~ METOJBI  PELICHUS
UPPALMOHAIBHBIX HEPaBEHCTB.
I'paduueckne MeToapl penieHus
UPPALMOHAIBHBIX, TOKA3aTENbHBIX
U JIorapu(PMUUECKUX YpaBHEHUHN

U HCPABCHCTB

IIpuMeHATH CBOKICTBA

MOKAa3aTeNbHOMN U JIorapu(MHUIecKoi

GyHKUMH K pEHICHUIO
MOKa3aTeNbHBIX U
Jorapu(MUYECKUX HEPABEHCTB.
O6ocHOBaTh PaBHOCUIILHOCTD
NIEPEXO0IOB.

Penrate upparnuoHnagbHbIe

U KOMOWHUPOBaHHBIC
HEPABEHCTBA, C MOMOIIbIO
PaBHOCHIIBHBIX IEPEXOJIOB.

Hcnons3oBaTh rpadudeckue
METOJbl M CBOMCTBA BXOISAIIHNX B
ypaBHEHHUE WJIM HEPABEHCTBO
GYHKIOUR IS peleHus 3a1auu
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KoMriuiekcHpie yncia

10

KowmrnekcHblie yncna.
Anrebpanueckas u
TpUTOHOMETpUUYecKasi PopMbI 3amUCU
KOMILUIEKCHOTO YHUCIIA.
Apudmernyeckue onepainuu ¢
KOMIUIEKCHBIMU YHCIIAMHU.
N306parkeHne KOMIUIEKCHBIX YHCEN
Ha KOOPJAMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oi
CTEMEHU U3 KOMIUIEKCHOTO YHUCJa.
[IpruMeHeHnEe KOMIIJIEKCHBIX YUCET
JUTSl petieHust GU3NIecKux M
reOMETPUYECKUX 3a]1a4

OnepupoBaThb MOHATHUSIMMU:
KOMILJIEKCHOE YHCJIO U MHOXKECTBO
KOMILJIEKCHBIX YHCEIL.

HpCI[CTaBJ'IHTB KOMIIJICKCHBIC YHCJIa

B anreOpanyecKoi u
TPUTOHOMETPHUUYECKOU dopme.
BBITIOJTHATH apupMETHICCKUE

oricpanuu ¢ HUMH.

N300paxaTh KOMIUICKCHBIC YUCIa Ha
KOOPJIMHATHOM IUIOCKOCTH.
[TpumensTs hopmyny MyaBpa u
MOJIy4YaTh MPEACTABIEHHUE O KOPHAX N-
Ol CTENEHU U3 KOMIUJIEKCHOTO YHCIIA.
3HAKOMUTHCS C PUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET

JUISL PELIEHUSI TEOMETPUYECKUX U
buzndyecKkux 3a1aq
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HarypanbHsbie u 1ieinble yncia

10

HarypanbHebie u 1ienb1e yucia.
[IprMeHeHue prU3HaKoOB JEeIUMOCTH
nenwix uncena, HOJl u HOK, octatkoB
10 MOZYJIIO, allropuT™Ma EBKiaa

JUIS pELICHUs 3a7a4 B LIEJIbIX YUCIIax

OnepupoBaTh MOHATHIMU: HATYPAJIbHOE

1 LEJI0€ YHCIIO, MHOYKECTBO
HaTypAJIbHBIX U LEJbIX YUCEI.
Hcrnonp30BaTh NPU3HAKU JETUMOCTH
LENBIX YUCEI; OCTATKU 110 MOIYIIIO;
HO/l u HOK HarypanpHBIX 4uceln;
anroput™ EBKnnaa niis pemeHus

3aj1a4.

3anuceIBaTh HAaTypaJIbHBIC 4YHUCJIa B
Pa3JIMYHbIX ITO3MIMOHHBIX CHCTCMAX
CUHCIICHUA
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Cucremsl 12 Cucrema 1 COBOKYITHOCTh YPaBHEHHUIA. OnepupoBaTh MOHITUAMU: CUCTEMA
pallMOHAJIBHBIX, PaBHOCHIIBHBIE CUCTEMBI U Y COBOKYITHOCTb YPABHEHUU U
HppallnOHAIBHBIX CHUCTEMBICJIEICTBUS. HEPABEHCTB; PEIICHUE CUCTEMBI HIIH
MOKa3aTeJIbHbIX U .
OCHOBHBIE METO/IbI PEILICHUS COBOKYITHOCTH; paBHOCHUJIbHBIC
HOTaqu)MUquCKHX CHCTEM M COBOKYITHOCTEH CUCTEMBI i CHCTEMBI-CJIC/ICTBUSI.
ypaBHEHHUI
palMoOHATbHBIX, UPPALMOHATIBHBIX, HaxonuTh pelieHus: cucreM u
MOKAa3aTeJIbHBIX U COBOKYITHOCTEH LIEJIBbIX
JOrapupMUICCKUX ypaBHCHHI. PalMOHAIBHBIX, UPPALMOHAJIIBHBIX,
[IpuMeHeHue ypaBHEHUM, CUCTEM U T ——
HCPaBCHCTE K PCHICHMIO JorapupMUYEcKuX ypaBHCHUHN U
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 W3
N HepaBeHCTB. [[pUMEHATh cCUCTEMBI
pa3TUYHBIX 00acTei HAYKH U .
" YPaBHEHHUM K PEIICHUIO TEKCTOBBIX
peanbHOM KU3HU, HHTEPIPETALIUS .
3a/lady M3 pa3’IMYHbIX oOsacTen
MOJIYYEHHBIX PE3yJIbTaTOB
3HAHUN W peanbHOU KHU3HU;
MHTEPIPETUPOBATH MOTYyUYECHHbBIE
peleHus.
Hcrnons3oBaTh 1U(PpoBHIC
pecypebl
3amauu ¢ mapameTpamu 16

Panmonanenble, MppalnUOHAIBHEIE,
MOKa3aTelbHbIE, JIOrapu(PpMUIECKUE
Y TPUTOHOMETPHUUYECKHUE YPABHEHHS,

Brei6upats crioco6 pereHus
paIMoOHaNbHBIX, UPPANMOHATBHBIX,
MOKA3aTeIbHBIX, TOTaPHUPMUIECKUX
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HEPaBEHCTBA U CHCTEMBI C
napaMeTpamH.

[TocTpoenue u ucciaenoBanue
MaTeMaTUYECKUX MOJEIIEH
pEAIbHBIX CUTYAaLMH C [IOMOILIBIO
YPaBHEHUH, CUCTEM YPAaBHEHHUU U
HEPABEHCTB C lTapaMeTpaMu

Y TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, COAEpKaAIUX
MOJYJIM ¥ ITapaMeTpsl. IIpuMensaTs
rpaduueckre U aHATUTUYECKUE
METOZbI 111 pELICHUs] YPABHEHUHN U
HEPABEHCTB C lIapaMeTpaMi, a
TaK)Ke ucciae0BaHue PyHKIUN
METOJIaMU MATEMaTUYECKOIO
aHanu3a. CTpOUTH U MCCIIEI0BATh
MaTeMaTUYECKUE MOJEIN
peaIbHbIX CUTYaLUi C IIOMOILBIO
YpPaBHCHUH,

HEPABEHCTB U CUCTEM C
napaMeTpaMu
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IToBTOpeHue, 0600IIEHHE, 16 OCHOBHBIE IOHATHUS ¥ METOJbI Kypca, MopenupoBath peaabHble CHTYallHH
CHUCTeMAaTH3alns 3HAHUH 0000IIeHNE U CUCTEeMAaTH3alMs 3HAHUH | Ha  s13pIke  anreOphl,  COCTABIATH
BBIPA)KEHHsI, yPABHEHHs, HEPABEHCTBA
M MX CHCTEMBI MO YCJOBHUIO 3a/auM,
HCCIIe/I0BATh MOCTPOEHHbIE MOJIETN C
MCIIOJIB30BAHUEM ammapaTa anaredpel,
MHTEPIIPETUPOBATh T0JTy4eHHbIH
pe3yIbTaT.

[TpuMeHATH HYHKIMH

1718 MOJETUPOBAHUS U HCCIIE0BAHUS
peasbHBIX MIPOIECCOB.

Pemate mpukiagHeie 3a1a4u, B
TOM YHUCJIC
COLMATTBHOAKOHOMUYECKOTO U
duznIecKoro xapakrepa,
CpeJCTBaMHU alreOpsl 1
MaTEMaTHYECKOTO aHAIHM3a

OBIIEE  KOJIMYECTBO 136

YACOB I10 ITPOT'PAMME
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DOEJEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

['eomeTpust sABISETCS OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEr0 OOIIETO
oOpa3oBaHus, Tak Kak oOecreYrMBaeT BO3MOXXHOCTh HM3Y4YEHUS JIUCIUIUIMH
€CTCCTBCHHOHAYYHOW HAMPABJICHHOCTH W TMPEJAMETOB T'yMaHUTApHOTO  IIHMKIIA.
Jlorudeckoe MbINUICHHE, (DOPMUPYEMOE MPU WU3YYCHUH OO0YYAIOIIUMUCS TOHITHHHBIX
OCHOB T'€OMETPHUH, TIPH JOKA3ATEIBCTBE TCOPEM W IMOCTPOCHUH IETIOYKH JIOTHYECKHUX
YTBEPKJCHUH TIPHU PEIICHUH TCOMETPUYCCKHX 3aj1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh
TUIOTE3bl HETIOCPEACTBEHHO UCTIONIB3YIOTCS TIPH PEIICHUH 3a]1a4 €CTCCTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTH (DU3UYECKUX 3a/1ad.

Ilens ocBoeHMs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOJeHHOM
YpOBHE — pPa3BUTHEC WHIUBHUIYAIBHBIX CIHOCOOHOCTEH OOYYarONMIUXCS TPH H3YYCHHH
TCOMETPHUH, KaK COCTABIISIIONICH MpeaMeTHON o0actn «Maremarnka U HHpOpMaTHKa»
yepe3 obeclieuyeHrue BO3MOXKHOCTH NMPUOOPETEHUS M HCIIOJIb30BaHUS 0Oojiee TIyOOKHX
TCOMETPUYCCKUX 3HAHUH U JCHCTBUH, CIIEIIU(DUUHBIX TE€OMETPUH, B HEOOXOIUMBIX IS
YCIICITHOTO MPO(ECCHOHATLHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIOJb30BaHHEM
MaTEMaTHKH.

[IpriopuTeTHBIMM 3ajlayaMd  Kypca TE€OMETpUHM Ha yIJyOJCGHHOM YpPOBHE,
PaCIIMPSIONIMMH M YCHIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SBJISIOTCS

pacIIMpeHre MPEJACTaBICHUS O TEOMETPUH KaK YacTH MUPOBOM KYJIBTYPbI
U (QopMUpPOBaHHE OCO3HAHUS B3aMMOCBSI3U TEOMETPHHM C OKPYKAIOIIUM MHPOM;
(GbopMHpOBaHUE TPEJCTABICHUSA O IMPOCTPAHCTBEHHBIX (PHUrypax Kak O BaXKHCHIIHMX
MaTeMaTHYECKUX MOJCIAX, ITO3BOJISIONIMX OINKMCHIBATh W H3y4aTh Pa3HbBIC SIBICHUS
OKPY’)KAIOIIEro MHpa, 3HAHWE IMOHATHHHOTO armapara 1o pasaeny «CrepeomMerpus»
y4eOHOTr0 Kypca reoMeTpuu; (opMHUpOBaHKHE YMEHHS BIAJACTh OCHOBHBIMHU MOHSATHSIMH O
MIPOCTPAHCTBEHHBIX (DUTYpax U UX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TeopeM, (popMyr u
YMEHHE WX MPUMEHSATh, YMEHHs JOKa3bIBaTh TEOPEMbI M HAXOJIWUTh HECTAHIAPTHHIC
criocoObI peneHus 3a1a49; (GopMHUpOBaHHE YMEHHS pacliO3HABAThH HA YEePTEKaX, MOJICIIAX
1 B peaJbHOM MHPE
MHOTOTPAaHHUKH W TeJa BpalleHHUs, KOHCTPYHPOBATh TE€OMETPUUYCCKUE MOJICIIH;

dbopMupoBaHUE TOHUMAHHUS BO3MOKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS

MaTeMaTHYeCKUX TeOopHuid, (HOPMHUpPOBAHHE TOHHUMAHUS POJIM AKCHOMATUKH  IIpH
MIPOBEACHUN PACCYKJICHHH; (OpMUPOBAaHUE YMECHHS BJIaJCTh METOJIAMH JI0KAa3aTCIbCTB
U aJIrOPpUTMOB pCIICHHS, YMCHHS WX NPUMEHATh, IPOBOJHTH JIOKA3aTCIbHBIC
pacCyXJIeHHsI B XOJI¢ PCIICHHS CTEPEOMETPHYCCKHX 3ajad M 3a7ad C IMPaKTHYSCKUM
cojepkanreM, (OPMHUPOBAHUE TPEACTABICHUS O HEOOXOIUMOCTH JOKA3aTeIbCTB IPHU
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000CHOBaHMM MAaTEMAaTUYECKUX YTBEPKICHWA M POJU aKCMOMATHKH B TIPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUW; Pa3BUTHE W COBEPIICHCTBOBAHWE HWHTCIICKTYATbHBIX H
TBOPYECKHUX CIIOCOOHOCTEN 00YUaIOIIMXCsI, TO3HABATEIbHOM aKTUBHOCTH,
UCCIIeIOBATEIhCKAX YMEHUH, KPUTHYHOCTH MBINUICHHS, WHTEpeca K
U3YYCHHUIO TeOMETpHUH; (GopMHpOBaHUE (YHKIIMOHATBLHOW IPAaMOTHOCTH, PEICBAaHTHOM
TCOMETPUU: YMCHUS
pacro3HaBaTh MPOSIBICHUS TCOMETPUICCKUX TOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pCaNbHBIX JKU3HCHHBIX CHUTYallUSIX W TMPHU H3YYCHUH JPYTrUX YYCOHBIX MPEAMETOB,
NPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOICIMPOBAHUS PEATbHBIX CUTYaIIHH,
MCCJICIOBAHUS ITOCTPOSHHBIX MOJICIICH, MHTEPIPETAIUN MTOJTYYCHHBIX PE3yJIbTaTOB.
OCHOBHBIMH COJIEPIKATEIBHBIMU JTUHUAMHU yaeOHOTO Kypca «I'eometpusi» B 10—11
KJaccax sBisitorces: «[IpsiMble v TNTIOCKOCTH B IPOCTPAHCTBEY, «MHOTOTpaHHUKNY, «Tena
BpalleHus», « BEKTOPBI 1 KOOPJWHATHI B IPOCTPAHCTBEY, «JBHIKCHHSI B TIPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
TOHSITHSIMU», PEJICBAHTHBIX T'€OMETPUHM Ha YriyOJeHHOM ypoBHe oOyuenus B 10-11
KJlaccaxX, OTHOCHUTCS KO BCEM COJEpXaTelbHbIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMUpOBaHUE JOTUYECKUX YMEHHUM pacrpeienseTcss He TOJIbKO MO COJep KaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOydeHus. ConepskaHue oOpa3zoBaHUS, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjibTaTaM  ocBoeHuss  @DexepanpHoil  paboyeil  mporpammel,
pacnpeieIeHHBIM IO TofaM 00Yy4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAAIBGHBIM  BOIpOocaM  oOywaromuecs oOpaliaiuch
HEOJIHOKPATHO, YTO MO3BOJISIET OPTaHU30BATh OBJIAICHUE T€OMETPUUYECKUMHU MTOHSATUSIMHU
M HaBBIKAMHU TIOCNIEJOBATEIbHO M TMOCTYNaTeIbHO, C COOJIIOJICHHEM TMPUHIMIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUYECKHX
MPEACTaBICHUN OOYyJYaIOIUXCs, pacmmpsas W yrayomss ee, o0pa3ys TIpOYHbBIC
MHOXECTBEHHBIE CBS3U.

[lepexon kK M3y4EHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE IO3BOJISCT:

co3aaTh ycinoBus s qudepeHnnanuu 00ydeHus, TOCTPOCHHS MHANBUAYATbHBIX

o0pa3oBaTeIbHBIX MPOTPAMM, OOECTIEYHTH YTIIYOJIICHHOE U3YyY€HHUE TE€OMETPUHU

KaK COCTaBIIAIOIICH ydeOHOTo mpeaMeTa «MareMaTnka; moAroTOBUTh 00YJIaronInXces K

MPOJOJKEHUIO U3YyUEHUSI MATEMATHUKH C YIETOM

BbIOOpa Oyaymed mpodeccuu, oOecreynBas MPEEMCTBEHHOCTh MEXAY OOmUM U
nmpoeccuoHaTbHBIM 00pa30BaHUEM.

OOmiee 4YMCIO YacoB, PEKOMEHAOBAHHBIX [JIi M3YYEHHs Y4YeOHOro Kypca
«"eomeTrpus» Ha yriyoiaeHHOM ypoBHe, — 204 yaca: B 10 kimacce — 102 yaca (3 yaca B
Henemo), B 11 kmacce — 102 gaca (3 yaca B HEJEIIO).

COIEPKXAHUE OBYYEHUA
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10 KJIACC IIpsimble ¥ INIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHA CTepeoMeTpuu. Touka, mpsimas, IJIIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX.

B3anMHOE pacmnonokeHue nOpsMBIX B IIPOCTPAHCTBE:  IEPECEKAOIIMECS,
MapajulelIbHble U CKpeluBaromuecs npsmble. [[pu3Haku CKpenuMBarOIMXCsl MPSAMBIX.
[TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapajUICIbHBIE NPSMBIE B
IPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX MPSIMBIX, MTAPATUIEIBHOCTh MPSMON U IJIOCKOCTH.
[lapannenbHoe M ILEHTpPaJIbHOE NPOEKTHUpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOICTBa MapajuleIbHOTO MpOeKTUpoBaHus. M3o0paxenue ¢uryp B mnapaielbHOU
OPOEKIMU. YTIJIbl C COHAMNpPABICHHBIMU CTOPOHAMHM, YIrOJ MEXAY TMPSIMbIMA B
npoctpancTBe. [lapannenbHOCTh IUIOCKOCTEW: NapajlieNibHble IUIOCKOCTH, CBOMCTBA
napajuieNbHbIX TuiockocTed. [IpocTeiiine npocTpaHcTBEHHBbIE GUTYPHI HA TUIOCKOCTH:
TeTpa’aAp, Napajuieenunes], HOCTPOEHUE CEUCHHIA.

[TeprieHAUKYJISIPHOCTh MPSIMOM M TUIOCKOCTU: MNEPHEHIUKYJISPHBIC MpSIMBIE B
IPOCTPAHCTBE, NMPSIMbIE MApaJUIENbHbIE U NEPNEHAUKYISAPHBIE K IUIOCKOCTH, MPHU3HAK
NEPHEHIUKYISPHOCTU MPSMOUA M TUIOCKOCTH, TEOpEMa O MPSIMOM NEePHEHIUKYISIPHON
I10CKOCTH. OpTOroHAIbHOE MpOEKTHpoBaHUE. llepneHAuKynsip W HAaKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, IPOEKIUS
burypsl Ha IJIOCKOCTb. [lepneH UKy PHOCTH IJIOCKOCTEM: MIpU3HaK
NEePHEHIUKYISIPHOCTU ABYX IIOcKocTeil. Teopema o Tpex nmeprneHanKyaspax.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOUW U IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JUHEWHBIA yroja JBYrpaHHOTO yria. TpexrpaHHblil U MHOrorpaHssie yribl. CBoiCTBa
IUIOCKUX YIJI0B MHOrorpaHHoro yria. CBoWCTBa IUIOCKMX W JIByTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHUKOB, pa3BepTKa MHOrorpanuuka. [Ipusma: n-yronpHas npusma,
mpsiMasis ¥ HAKJIOHHAs TpPHU3MbI, OOKOBas ¥ TMOJHAS TOBEPXHOCTh TPHU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN MapaJIeICIUIIE U €ro cBoicTBa. KpaTuaiimue nytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamMuja, MPaBWIbHAS W YCECYCHHAS TMTUPAMHUJIBI.
CpoiictBa pebep u OOKOBBIX TpaHEll mpaBUIbHOW mUpamMuasl. [IpaBuiibHBIC
MHOTOIPaHHUKHW: TpaBUJIbHAS IIpU3Ma W I[paBWIbHAsg MNHUPaMUIA, MPaBUIbHASL
TpeyrojbHas MUpaMuaa U MpaBWIbHBIN TeTpadp, KyO. [lpencraBienue o npaBuIbHBIX
MHOTOIPaHHHUKAX: OKTa’ap, JOACKAAP U UKOCASIP.

Boluncnenue 371€MEHTOB MHOTOTPAHHHUKOB: pedpa, nuaroHaiu, yribl. Ilinomans
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSAMOU MPU3MBI, MIIONIAb OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH ITPABUIIBHOM MIUPAMUbI, TEOPEMA O IUIOLIAAN YCEUEHHOU TUPAMUIBI.

CummeTpuss B MNPOCTPAHCTBE.  DIJIIEMEHTBl  CHUMMETPUHM  TPABUIIBHBIX
MHOrOrpaHHukoB. CuUMMeTpuss B  MNPABUIBHOM  MHOTOTPAHHUKE: CHUMMETPHUS
napajuiesenunena, CUMMETPUS MNPABWIBHBIX INPU3M, CUMMETPUS [PaBUIbHOU
MUPAMUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPBl KOJUIMHEAPHBIE, COHANPABICHHbIE M NPOTHUBOIIOJIOKHO HANPABICHHBIE
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEHCTBHS € BEKTOpPAMH: CIIO)KEHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uuncio. CBoOWCTBa
CJI0’KE€HHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOpA HA YUCIO. [[oHsATHE KOMIITTaHApHBIE
BeKTOpbl. [Ipr3HaK KOMIUIAaHApPHOCTH TpeX BeKTOpoB. [IpaBuiio mapanmienenunena.
Teopema 0 pa3noKeHUH BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BekTOopaM. [IpsiMmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. CBA3b  MEXIY
KOOpJMHATaMU BEKTOpa U KOOpAMHATaAMU TOUYEK. YTOJ MexAy BekTopaMu. CKaiasipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC Teaa
BpaleHust

[TonusTHS: MUAMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCTH, chpepruuecKas
MOBEPXHOCTh, OOpasylolue TMoBepXHOcTel. Tema BpalieHus: IWIMHIP, KOHYC,
YCEUEHHBI KOHYC, cdepa, map. BzaummHoe pacmosioxkeHue cdepbl U IIIOCKOCTH,
KacarenbHas TIOCKOCTH K chepe. M3o00pakeHue Te BpalieHus Ha IIOCKOCTH. Pa3BepTka
nuInHApa U Konyca. CumMmeTtpus chepsl U mapa.

O6bem. OcHOBHBIE CBOMCTBA 00beMOB Tel. TeopeMa 06 00beMe PSIMOYTOIBHOTO
napajienenunena v ciuencteus u3 Hee. OO0ObeM TpsSMOM W HAKIOHHOW TIPU3MBI,
MWINHAPA, TUPaMUIb U KoHyca. O0BeM mapa v mapoBOro CETMEHTA.

KoMOunHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BnrcanHasi B IUIHHIDP,
omucanHast okoJo uinHapa. [lepecedyenue chepsl v mapa ¢ miockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [loHSITHE MHOTOrpaHHMKA, ONMHUCAHHOTO OKOJIO cephl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAICHUS.

[Tnomanb NOBEpXHOCTH WIMHAPA, KOHYCA, TUIoab chepbl u ee yacteil. [lonodbue
B mpocTpaHcTBe. OTHOIIEHHE O0BEMOB, IUIOIIAECH MOBEPXHOCTEH MOJAOOHBIX (QHUTYD.
[IpeoOpazoBanue moao0usi, romorteTus. PermieHue 3amad  Ha  IUIOCKOCTH c
UCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METOJIOB.
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[locTpoeHue cedyeHHii MHOTOIPAHHMKOB M TEJl BpAlllEHHs: CEYEHUs LWIMHIpA
(mapaienbHO U NEPIEHANKYJIIIPHO OCH), CEYEHUs KOHYCa (IIapajuleIbBHOE OCHOBAHUIO U
MPOXOJAIEE Yepe3 BEPIIMHY), CEUCHMs IIapa, METO/Abl MOCTPOEHUS CEYEHHIl: METO[
CJIEIOB, METOJl BHYyTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TUIOCKOCTH.
BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpanctBe. Omnepauuu Haj BeKTOpaMH. BekTopHOe yMHOXKEHUE
BeKTOpoB. CBOMCTBAa BEKTOPHOr0 YMHOXeHUs. [IpsaMoyroiapHas cuctema KOOpJUHAT B
npoctpaHcTBe. Koopaunatel  Bektopa. PasnoxeHue BekTopa 1o 0asucy.
KoopinHaTHOBEKTOPHBIA METO/ MPHU PEIICHUH T€OMETPUUYECKHUX 3a/1ay.

J{BHKeHUs B IPOCTPAHCTBE
JBuxenus: npoctpanctBa. OroOpaxenus. JBrkeHus u papeHcTBO duryp. Odmue

CBOMCTBA JBWKCHHM. Buabl JBUXEHUN: TApaJUIEIbHBIM MEPEHOC, LEHTpajbHas
CUMMETpHUSI, 3€pKajbHas CUMMETpHUS, TOBOPOT BOKpYyr mpsimoil. [IpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.

INPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:
CBOOOJTHO OMEPUPOBATH OCHOBHBIMHU MOHSATUIMH CTEPEOMETPUU TIPH PELICHUHU
3alady U TPOBEJCHUU MATEMATUUECKHX PpACCY)KICHUM; MPUMEHSITH aKCHUOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX IIPU PEUICHUU

T€OMETPUYECKUX 3aJlay; KIacCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B
IPOCTPAHCTBE,

IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOIHO
ONEPHUPOBATH MOHATUSMHU, CBA3aHHBIMU C YTJIaMH B TPOCTPAHCTBE:!

MEXIy TMPSMBIMA B TPOCTPAHCTBE, MEXKAY TMPSIMOH U TUIOCKOCTHIO; CBOOOIHO
OTEpUPOBATh TIOHATHSIMH, CBS3aHHBIMH C MHOTOTpaHHUKaMH; CBOOOIHO
pacro3HaBaTh OCHOBHbBIE BH/Ibl MHOTOTPAHHHUKOB (IIpU3Ma, TUpamMuia,

MPSIMOYTOJIbHBIN Mapajuienenume, Ky0); KiaccuduiupoBaTh MHOTOTPAaHHUKH, BEIOHpAst
OCHOBaHHUS ISl KIIaCCU(UKAIIMK, CBOOOTHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMH
C C€YEHHUEM MHOTOI'PAHHUKOB

IJIOCKOCTBIO;  BBINOJHATh  MapajulelibHOE,  IEHTPAJIbHOE U OPTOTOHAIBHOE
MIPOEKTUPOBAHKE PUTYP

Ha IUIOCKOCTb, BBIMOJHATH M300pakKeHUs: (PUIYyp Ha IUIOCKOCTU; CTPOUTh CEUYCHUS

MHOT'OTPAHHUKOB Pa3JIMUHBIMU METOAAMU, BHITOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3

PUCYHKOB IIPOCTHIX 00BbEMHBIX PUTYpP: BUJ CBEPXY, COOKY, CHU3Y; BBIUUCIIATH IJIOMIAAN

MOBEPXHOCTEN MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuia),
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Tr€OMETPUYECKUX TEJI C NMPUMEHEHHEM (OpMyJl; CBOOOJHO OMNEPUPOBATH MOHATUSMM:

CUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh
U IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETpUU (UTYpBI; CBOOOIHO

ONEepUPOBATH MOHATUSIMH, COOTBETCTBYIOLIMMHU BEKTOpPaM M KOOpAMHATaAM
B [IPOCTPAHCTBE; BBINOIHATH AEUCTBUS HaJ

BEKTOpaMUu;

pemarh 3aJayd Ha J10Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUW M HAaXOXKIEHUE
reOMETPUUYECKUX BEIMUYMH, TPUMEHSSI U3BECTHBIE METO/bI ITPH PELICHUU
MaTEeMaTUYECKUX 3aa4 MMOBBIIIEHHOT'O U BHICOKOTO YPOBHS CJI0KHOCTH;

NPUMEHSTh npocrenime porpaMMHbIe cpencTBa U
ANEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PELICHUU CTEPEOMETPUUYECKHUX 3aJady;
U3BJIEKATh, IPEOOPA30BLIBATH U MHTEPIIPETUPOBATH HHGOPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTeXax | PUCYHKaX; MPUMEHSThH
MOJIYYEHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATH U aHAIM3UPOBATH pEabHbIE CUTYAIIHH,
OPUMEHSATh W3YYCHHbIC IIOHSATHS B IMIpOIleCCe TOMCKA pEeHIeHUsT MaTeMaTU4YeCKU
c(OpMyIUPOBAHHON NPOOJIEMBbI, MOJEIUPOBATh pEaJbHbIE CHUTyallMM  Ha SI3bIKE
rE€OMETPUH, UCCIEN0BATh IIOCTPOCHHBIE MOJEIH C HMCIOJIb30BAHHEM I'€OMETPUYECKHUX
HOHATUN M TEOpeM, anmapara ajreOppl, pelaTh NPaKTUYECKUE 3a/]aud, CBSI3aHHBIE C
HaX0KJIEHUEM F'€OMETPUUECKUX BEJIIMYUH; UMETh MPEJICTAaBICHUsSI 00 OCHOBHBIX 3Tarax
pPa3BUTHS T€OMETPUU KaK COCTaBHOMN

yacTh (yHIaMEHTa Pa3BUTUS TEXHOJIOTHM.

K xonity 11 kiacca oOyqaromuiicst HAy9UTCS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C IIMJIMHIPUYECKOMN, KOHMYECKOU
u chepudecKkoil TMOBEPXHOCTAMU, OOBACHATH CIOCOOBI TOJYyYEHHUS, ONEPHPOBATH

MOHSATUSMU, CBA3aHHBIMHU C TEJIAMH BPAIICHUS: HIWJIUHIPOM, KOHYCOM,
cdepoil U mapoM; pacrmo3HaBaTh Tejla BpalleHus (IMUIUHIApP, KOHYC, chepa U map) u

OOBSCHSTH
CrocOOBI TIONYYECHHsI TEJ BpalleHUs; KIacCU(UIUPOBATh B3aUMHOE

pacmnoyiokeHue cepbl U TUIOCKOCTH;

BBIYUCIISITh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHusi, 00bEMbI U
IJIOIIA/IM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJl BPALICHHUS, T€OMETPUUYECKUX Tl C
npuMeHeHnueM (GopMysa; CBOOOAHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMH C
KOMOMHAIUSIMU TEJI BPAILIEHUSI 1 MHOTOI'PAaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B chepy
Y OMHMCaHHBIN 0KoJIO cepsl, chepa, BIUCAHHASI B MHOTOIPAHHUK WJIU TEJIO BpalCHUS;
BBIYUCIISITh COOTHOIICHUS MEXKY IUIONIAIMU TOBEPXHOCTEN 1 00beMaMu
MOAOOHBIX TeN, U300pakaTh H3ydaeMmble (DUTypbl, BHIMONHATH (BBIHOCHBIE) MIIOCKHE

YEPTEIKU

54



®denepanbHas padouas nmporpamma | Maremaruka. 10—11 kimaccsl (yriyOJeHHBINH YPOBEHB)

U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CCUCHUS
TEeJI BpAlllCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATL U  MPeoO0pa3oBbIBaTH  HH(OpMAIHIO 0
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha 4YepTexax U
pUCYHKaX; CBOOOJHO OMNEPUPOBATh MOHSITUEM BEKTOP B IMPOCTPAHCTBE; BHITIOIHATH
omnepaluy HaJl BEKTOPaMH;

3a7aBaTh IUIOCKOCTh YPAaBHEHHEM B JE€KApTOBOW CHCTEME KOOPJHMHAT; PEIIaTh
r€OMETPUUECKHUE 33Jlaud HA BBIUKMCICHUE YIJIOB MEXIY NPSMBIMHU M IUIOCKOCTSIMH,
BBIYMCIICHUE PACCTOAHUN OT TOYKH J0 MJIOCKOCTH, B LIEJIOM, HAa MPUMEHEHUE BEKTOPHO-
KOOPAWHATHOTO METO/Ia IPU PEUICHUH;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C JIBUKECHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBMYKCHUH; BBITIOJHATH U300pa)KeHHSI MHOTOTPAHHUKOM M TEJ BpaIleHUs
IpU NapavieibHOM NEPEHOCE, IEHTPAILHON CUMMETPHUH, 3€pPKaJTbHOW CUMMETPUH, NTPU
MOBOPOTE  BOKPYI  TpsIMOHM, TmpeoOpa3oBaHus  MOAOOUS; CTPOUTh  CECUCHHS
MHOTOTPAaHHUKOB W TEJ Bpall€HUs: CEUYCHUsA UuiauHIapa (MapajuieibHO U
NEPHEHIUKYIISIPHO OCH), CEUCHHs KOHYca (MapayiyielbHOE OCHOBAHHUIO W IIPOXOJSIIee
gyepe3 BEPIIMHY), CEUCHHS Iapa; MCIOJIb30BaTh METO/bl TIOCTPOSHUS CEUYEHUN: METO]]
CJI€ZI0OB, METOJI BHYTPEHHETO
MPOEKTUPOBAHMS, METO/]I IEPEHOCA CEKYIIEeH MIIOCKOCTH; JOKAa3bIBATh

r€OMETPUUECKUE YTBEPKIACHUS;

IPUMEHSATH TeOMETpUUecKre (haKThI I PEIICHUS CTEPEOMETPUUYECKHUX 3a1aY,
MpeIoaraliuX HECKOJIbKO IIaroB PEeIIeHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SBHOM W HEsIBHOW (QopMe; pemarh 3aJadyd Ha JOKa3aTeIbCTBO MaTEMAaTHYCCKUX
OTHOIIEHUN U HaXOKICHUE
FEOMETPUUYECKUX BEJIMYUH, NPUMEHITh MNPOTPAMMHBIE CpPEACTBA M BJIECKTPOHHO-

KOMMYHUKAIITUOHHBIE CUCTEMBI
MIPU PELICHUH CTEPEOMETPUYECKHUX 3a/1a4; TPUMEHATh OJYYCHHbBIC 3HAHUS HA ITPAKTUKE:
CpaBHUBATh, AHAIM3UPOBATh W OLICHUBATH PEAJIbHBIC CUTYAIlUH, TPUMEHSITh U3yUYCHHBIC
MOHATHS, TEOPEMBbI, CBOMCTBA B TMPOIECCE IOUCKA PENICHUS MaTeMaTH4YEeCKU
chopMyJIMpOBaHHOW TIPOOJEMBI, MOJCIUPOBATh peEaJbHbIC CHTYallHH Ha S3bIKE
F€OMETPUH, WCCIEI0BATh MOCTPOCHHBIE MOJICIM C WCMHOJIb30BAHUEM T€OMETPUUYECKUX
MOHSATHH W TEOpEM, alllapara ajreOpsl, peniaTh MPaKTHUYCCKUE 3aJa4M, CBS3aHHBIC C
HaXO0XJCHUEM TeOMETPUUECKUX BEIMYUH, UMETh MPEACTABICHUS 00 OCHOBHBIX dTalax
pa3BUTHS TEOMETPUU KAK COCTABHOMU

yacTu (hyHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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10 KVIACC

Ha3zBanue paznena
(Tembl) Kypca

KomnnuecTBO
4acoB

OcHOBHOE COACPIKAHUC

OCHOBHEIC BUABI ACATCIIBPHOCTH
YHamuxcs
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Beenenue B ctepeoMeTpurio

23

OcCHOBHBIE IPOCTPAHCTBEHHBIE

Gurypsi.

[TonsiTst cTEpEOMETPUU: TOUKA,
npsiMasi, IOCKOCTh, MPOCTPAHCTBO.
OcHOBHbIE MTPaBWJIa U300PAKEHUS Ha
PUCYHKE IIOCKOCTH, MapaijeIbHbIX
IPSIMBIX (OTPE3KOB), CepeaNHbBI
OTpe3Ka.

[lonsiTus: nepecekaromuecs mIOCKOCTH,
NepeceKarouecs npsimMas 1 mioCcKoCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHuk#, n300paxeHue
MPOCTEHIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIMNX 00BEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

Crioco0Obl 3a1aHus IPSIMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE.
O6o03Ha4YeHHS TPSIMBIX U

IIJIOCKOCTEM.

Ceuenus. M3o0pakeHue ceueHui

OmnpenensiTe IIOCKOCTh Kak (purypy, B
KOTOPOW BBINOJHAETCS IIIaHUMETPUSL.
JlemaTe mpoCTENIIINE JTOTUUECKUE
BBIBOJIbI N3 AKCUOMATUKH TUIOCKOCTH.
[IpuBOAUTH MPUMEPHI PEATBHBIX
00BEKTOB, UacaIU3aIMel KOTOPBIX
ABJISIFOTCS AKCHOMBI TEOMETPHUH.
N3y4aTh, NpUMEHATH TPUHILIUIIBI
MOCTPOCHUS CEUCHUU.

Hcnonb30BaTh 1715 IOCTPOCHUS
CEYEHUU METOJ CIIE0B, METO/
BHYTPEHHEr0 IPOEKTUPOBAHMUS, METOL
IIEPEHOCA CEKYILEH IIOCKOCTH.
Pewrate cTepeoMeTpudeckue 3aqauu:
Ha OIpEJICJICHUE BUA CEUYCHUS U
HaXO0XJEHUE €r0 IUIOLIA/IHN.
AKTyanu3upoBaTh (HaKThl 1 METOJIbI
IUJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUH.

Hcnonp30BaTh Mpy pelIeHUH 3a1a4
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nUpaMuUIbl, KyOa U IPU3MBI, KOTOpPHIE
IPOXOASAT Yepe3 ux pedpa.
N3o06pakenue nepeceyeHus
IIOJIyYEHHBIX IIJIOCKOCTEMN.
PackpammBanue MOCTPOCHHBIX CEUCHUI

Pa3HbIMU OIBCTAMMU.

Meron cnenoB sl IOCTPOCHUS
ceyeHuil. CBOICTBA MEpECEUCHUI
IpsAMBIX U IU1ockocTer. [loctpoenue
CEUYEeHHI B mUpaMujie, Kyoe 1Mo Tpem
TOoukaM Ha pedpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
IIOCTPOCHHUS.

[ToBTOpEHNE MITAHUMETPHH.
Teopema 0 MpONOPIHMOHATBHBIX
orpeskax. [logoOue TpeyroJbHUKOB.
Teopema Menenasi. Pacuetsl B
CEUCHHMAX HA BBIHOCHBIX UYEpPTE)KAX.
Hcropus pa3BuTus IUIAHUMETPUU U
CTEPEOMETPUHN

CJIEAYIOIIHE [NIAHUMETPUYCCKUE
¢daktbl U MmeToabl: Teopemblr Paneca u
O IPONOPLHUOHAIBHBIX OTPE3KaX.
ANTOpUTM JI€JIEHHs OTpE3Ka Ha N
paBHBIX yacTten. Teopema Menenast.
PaBHOOEAPEHHBIN TPEYTOJIbHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
IIpsAMOYTOBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TpPEyroJIbHUKA.

CBOICTBO OUCCEKTPHUCHI yIiia

TPEeYroJibHUKA.
CBo#CTBO MeIMaH TPEyrojIbHUKA.

[TpusHaku mogoous
TPEYroJabHUKOB. [lony4aTh
IpeicTaBieHuss 00 OCHOBHBIX
JTanax pa3BUTHUS TEOMETPUH KaK
COCTaBHOM YacTH (pyH/IaMEHTa
Pa3BUTUS TEXHOJIOTUI
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B3aumnoe pacnonoxenue
MPSAMBIX B TPOCTPAHCTBE

B3aumHOe pacnosioxxeHue npsMbiX B
npocrpadcTse. CKpeluBaromuecs
npsmMsle. IIpuznaxku
CKpEILNBAIOIUXCS MPAMBIX.

[TapannenbHble IpsiMbIe

KnaccuduumpoBats B3auMHOe
pacIoIOKEeHHUE MPSIMBIX B
MIPOCTPAHCTBE, WILTFOCTPUPYS
PUCYHKaMHU U TIPUBOJIS
NpUMEephl U3 PeabHON KHU3HU.

59



denepanbpHas padoyas nporpamma | Maremartuka. 10—11 kmaccesl (yriayOJIeHHBIN YPOBEHD)

B IIpocTpaHcTBe. Teopema o
CYILIECTBOBAHUH U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IIPSMOM, IIPOXOIAILEN YePE3 TOUKY
IIPOCTPAHCTBA U HE JIeXkKAIIEH Ha
JTAHHOW IPSIMOU.

JleMMa 0 mepeceueHnH NapayieabHbIX
NPSAMBIX IUIOCKOCTHIO. [TapaninenbHOCTh
Tpex NpsmeiX. Teopema o Tpex
napajiebHbIX IPSIMBbIX.

Teopema 0 CKpeIMBAIOIIUXCA MPSIMBIX.
[TapasuiesnbHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA MAPaJUIEIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTyp B MapayljiesIbHOM
IIPOCKILUU.

LlenTpanbHas MpoeKUus.

YT0JI ¢ COHAINPaBICHHBIMA CTOPOHAMH.
Yron Mexay npsMbIMU.

3agauyn Ha 10Ka3aTEIbCTBO

Y UCCIIEJOBAHNE, CBS3aAHHBIC

C PacHoJIOKEHNUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3biBaTh TEOpEMY

O CYLIECTBOBAHUU U

€IMHCTBEHHOCTH I1apaJlIeIbHON
IIPSIMOM, IPOXOJAILEN YePE3 TOUKY
IIPOCTPAHCTBA U HE JIEXKalIeH Ha
JIPYrou MpsIMOM; JIEMMY O
MEPECEUYEHUN MIIIOCKOCTU JBYMSI
napajuieIbHbIMU NMPSIMBIMH; TEOPEMY
0 Tpex NapaJyIeIbHbIX NPSIMBbIX.
Jloka3pIBaTh IIPU3HAK
CKPELIMBAIOLIUXCS MIPSAMBIX, TEOPEMY O
CKPELIMBAIOLIUXCS MPAMBIX.
Jloka3pIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHAIIPABICHHBIMHU
ctopoHamu. OOBACHSTH, YTO
Ha3bIBACTCS MApaJUICIIbHBIM U
LIEHTPAJIbHBIM IIPOCKTUPOBAHUEM U KAK
BBINOJIHAETCS IPOEKTUPOBAHUE (PUTYD
Ha TJIOCKOCTh. JlOKa3bIBaTh CBOMCTBA
[IapajuIeIbHOrO MPOEKTUPOBAHUS.
N300paxaTh B mapaaienbHON
IIPOECKLIUH Pa3Hble TEOMETPUUECKUE

burypsl.
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Pewate crTepeoMerpuyeckue 3anadu
Ha JOKa3aTeJIbCTBO U HCCIELO0BaHHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM IIPSAMBIX
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B IIPOCTPAHCTRBE.

[IpoBOANTH AOKA3ATEIbHBIC
pacCcyXJIeHUs TIPU PEIICHUU
T€OMETPUUECKHUX 3aJ1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
NpsIMBIX B TIpocTpaHcTBe. CpaBHUBATH,
aHAJM3UPOBATh W OLICHUBATH
YTBEPXKIACHUS C IICJIbIO BHISBIICHUS
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKICHUI.
MopenupoBath peajibHble CUTYalINH,
CBSA3aHHBIE CO B3aUMHBIM
pacIIONIOKEHHEM NIPSIMBIX B
MIPOCTPAHCTBE, HA A3BIKE TEOMETPUHU.
HccnenoBaTh MOCTPOEHHBIE MOJIENIA €
UCIIOJIb30BaHUEM F€OMETPUUYECKHUX
IIOHATUHN U TEOPEM, armnapara
anreopbl, TUGPOBBIX PECYPCOB.
[Tony4aTp npencraBiaeHUe o
[EHTPAJILHOM MIPOSKTUPOBAHUU U 00
HUCTOPHHU paldOT MO TEOPUHU
MEPCIEKTUBbI
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[TapannenbHOCTD NPAMBIX

U IUIOCKOCTEN B
MPOCTPAHCTBE

[ToHsATHA: ApATUIEIBHOCTD IPSIMOU U
IIJIOCKOCTH B IpocTpaHcTBe. [IpusHak
[1apaJlIEIbHOCTU IPSIMOU

Knaccuduunponats B3aUMHOE
PACTIONIOKEHHUE TIPAMOU U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOS
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U r1ockoctu. CBoiicTBa
MapayIeIbHOCTH IPSMOU U TJIOCKOCTH.
['eomeTpuueckue 3anaun Ha
BBIYMCIICHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C M1APAJIIEIBHOCTHIO
NPSIMBIX U IUIOCKOCTEN B
npoctpaHcTBe. [locTpoeHne ceuenus,
MPOXOJISIIIEr0 Yepe3 JaHHYIO MPSAMYIO
Ha YepTEeKEe U MapajuieIbHOTO IPYroi
psiMoi. Pacuer OTHOILIEHUH.
[TapannenbHasi mpoeKUs, TPUMEHEHUE
JUTSI IOCTPOCHUS CeUeHUM Kyba u
napajuiesenumneaa.

CaoiicTBa napasienenunena u
npu3Mel. [lapannenpHble INIOCKOCTH.
[Ipr3Haky nmapajuieIbHOCTU IBYX
mIockocrent. Teopema o
MapaJuIeIbHOCTH U €IMHCTBEHHOCTHU
IJIOCKOCTH, IPOXOJAIIEH YEPE3 TOUKY,
HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CJIEJCTBUS U3 HEE.
CBoiicTBa napasnienbHbIX MIIOCKOCTEMH:
0 MapajuIeIbHOCTH NPSIMBIX
NIEPECEUCHUS PHU NEPECCUCHUH ABYX
MapajuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3Kax napajyieIbHbIX MPSIMBIX,

COOTBETCTBYIOIIUE TPUMEPHI U3
pEAIbHOM KU3HMU.

DopMynUpPOBATH ONPEACIICHUE
MapajyyieabHbIX MPSAMOU U INIOCKOCTH.
Jloka3bIBaTh MPU3HAK O
[apaJJIEIBbHOCTH IIPSIMOU U
IJIOCKOCTH; CBOMCTBA NapajuieIbHOCTH
MPSAMOU U TIJIOCKOCTHU. Pemare
CTEPEOMETPUUECKUE 3a1a4U
BBIYHCJICHHS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAUIETBHOCTHIO
MPSMBIX Y IUNIOCKOCTEN B
MPOCTpAHCTBE. Pemars npakruyeckue
3aJla4d Ha IMOCTPOCHUE CEUCHUN Ha
yepTrekax TeTpa’apa u
napajuienenuneaa. Pemare
CTEpEOMETPUYECCKHUE 3a/1aUH,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHHUM
IUIOCKOCTBIO.

[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKA3aTeJIbHBIE PACCYXKICHUSA TPHU
PEIIEHUHN TEOMETPUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAIUICIIBHOCTHIO
TUIOCKOCTEH.
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CpaBHMBATh U aHAIU3UPOBATH
peabHbIe CUTYallUH, CBA3aHHbBIC
C IApaJJIEIBHOCTBIO NPSIMOM
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3aKTIOYEHHBIX MEXAY NapajijielbHbIMUA
IUIOCKOCTSIMU; O TMEPECeUEHUN MPSMOM
C IByMs NapaiedbHbIMH IJIOCKOCTSIMU

Y IJTIOCKOCTH B MPOCTPAHCTBE;
MOJIEJIUPOBATH PEATIbHBIC CUTYAllUH,
CBS3aHHBIE C MTAPAJUIEIIBHOCTHIO
MPSMOM U TIJIOCKOCTH B MMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU
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ITeprieHAUKYIAPHOCTD
MPSAMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE

25

[loBTOpenue: Teopema Ilugaropa Ha
IJIOCKOCTH, TPUTOHOMETPUS
IPSAMOYTOJIBHOTO TPEYTOJbHUKA.
CaoiicTBa Ky0a U MPsIMOYTOJIbHOTO
napajuienenunena. Berancienue
JUIMH OTPE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM IapajuIelICUIEAE.
[IeprieHAUKYISAPHOCTD NPSIMON U
11ockocTu. Ilpusnax
NEPNEHAUKYIISIPHOCTU NPSMOUA U
iockoctu. Teopema o
CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPAMOU, MPOXOISIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYIAPHON K IIOCKOCTH.
[InockocTH W NEpPHEHANKYIISIPHBIE
UM IpsiMasi B MHOTOI'DAHHHKaX.
[lepneHauKyIIAp ¥ HaKJIOHHAS.
[locTpoeHne nepreHINKYIApa U3
TOYKH Ha NPSAMYIO.

Teopema 0 Tpex NmeprneHAnKyIsIpax

AKTyanu3upoBaTh (PaKThl U METO/IbI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJINTH AHAJIOTHUU.
DopMynUPOBATH ONPEACIICHUSA:
NEPNEHANKYJISPHBIX MPSIMBIX B
IIPOCTPAHCTBE; ONPEACICHUE IPSIMON,
NEPNEHNKYJIPHON K TUIOCKOCTH.
Jloka3bIBaTh: IEMMYy O
NEPNEHIUKYIIPHOCTU JBYX
NapajuieNIbHbIX IPSIMBIX K TPEThEN
MPSIMOM; TEOPEMBI O CBSI3U MEXKIY
MapajIeIbHOCTBIO MPSAMBIX U UX
NEPHEHINKYIIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MPU3HAK MEPIEHIUKYISIPHOCTH
NPSIMOM U IJIOCKOCTHU; TEOPEMY O
CYILLIECTBOBAaHUH U €IMHCTBEHHOCTHU
MIPSIMOM, TPOXOIAIIEH YEPE3 TaHHYIO
TOYKY U NEPHEHAUKYISPHON K JaHHOU
IIJIOCKOCTH.

N300pakaTh B3aIMHO
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(mpsimast 1 oOpaTHas).

Yroa Mexay CKpenBaAOIIUMHUCS
npsiMbIMU. [ToMCK TTepreHANKYIISIPHBIX
MPSIMBIX C IOMOILBIO
NEPIEHANKYIIPHBIX NIOCKOCTEN
OproronanbHO€ MPOECKTUPOBAHUE.
[TocTpoenue ceuenuit kyba, MPU3MBI,
MPaBWILHON MUPAMU/IBI C TOMOILBIO
OpTOrOHAJIbHOU MpoeKu. CuMMeTpus
B MPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTH. [lnockocTu cumMmmeTpuii B
MHOrorpaHHukax. [Ipusnak
NEPNEHIUKYISIPHOCTHU MPSMOU U
IJIOCKOCTH KaK CJIEIACTBUE CUMMETPHUHU.
[IpaBuiIbHBIE MHOTOTPAHHUKH

Pacuer paccrosgHuii OT TOYKH 10
riockocTu. CrocoObl OMyCTUTh
MEPIICHAUKYJIISPBl: CHMMETPUS,

CIBUI TOUYKH 110 NTapayIEIbHON
npsMoi. CIBUT MO HemapaieabHOM
IPSIMOM, U3MEHEHUE PACCTOSTHUI

NEPIECHAUKYIIAPHBIE TPSIMYIO U
IIJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
MEePIEHANKYJIAPA 10 OTHOUIECHHIO

K IUIOCKOCTH.

[lomyyaTph npeacTaBiIeHUE O 3HAYEHUN
MEePNEHAUKYJIIApA ISl APYTUX
oOnacTeil Hayku ((pu3uKa, SHEPreTuKa,
JIa3epHBIE TEXHOJIOTHUM), B PEaTbHOU
KU3HU (TEXHUKA, OKPYKAIOMIas
oOcraHoBKa). Jloka3bIiBaTh
YTBEPKIAECHUS, CBI3aHHBIE C
MPOCKIMEN MPSIMOU Ha IIOCKOCTb,
HETIEPICHAUKYIISIPHYIO K 3TOW MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHUKYJIIAPaX U TEOPEMY
00paTHYIO TeOpEeME O TpeX
nepneHaukysapax. [lomyyats
npencTaBieHue 00 OpPTOrOHATIBLHOM
MPOEKTUPOBaHUU. J|0OKa3bIBATH
TEOPEMY O MPOEKUUHU TOYKHU Ha
MPSAMYIO.

Pewate cTepeoMeTpudeckue 3agaum,
CBSI3aHHBIE C
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MEPIICHAUKYIIAPHOCTBIO IIPSIMOU U
IJIOCKOCTU. Pelars npukiiaggsle
3a71a4M, CBSI3aHHBIE C HAXOXKICHUEM
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reOMCTPUYCCKHUX BCIUMYMH.

Peurate crepeoMeTpudecKkue 3agauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TpeX NMEePIECHAUKYIAPAX, HAXOKICHUEM
PaCCTOSIHUMN, IIOCTPOCHUEM IIPOEKLIHM.
CpaBHMBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LEIIBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE TE€OMETPUU PEAJIbHBIE CUTYALIUH,
CBSA3aHHBIE C IEPIECHIUKYIIPHOCTHIO
IIPSIMOM U IIJIOCKOCTH; UCCIIEI0BATh
IIOCTPOCHHBIE MOJIEIIN, B TOM YUCJIE U C
UCIOJIb30BaHUEM arlapara aiareopsl
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VYTl U pacCTOAHUA

16

[ToBTOpEHME: Yyroa Mexay
IIPSMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBLHOM

TPEYTOJIbHUKE, TEOpEMaA KOCHHYCOB.

[ToBTOpEHUE: YrOI MEKIY
CKPEIMBAIOUUMUCA NPSMBIMU B
pocTpaHCcTBE. I'eomMeTpuueckue
METO/Ibl BBIUMCIICHUS yTiia MEXKIY

AKTyanu3upoBaTh (GaKThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
IIPOBOJAUTH aHAJIOTUH.
DopMynUpPOBATH ONPEACIICHUE
JBYTPAHHOIO yIJIA.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX

JIMHEWHBIX YTJIOB JIBYTPAaHHOI'O YIJIA.
KnaccudunmpoBaTs AByrpaHHbIE YTiIbl
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IIPpsAMBbIMHA B MHOT'OI'paHHHKaAX.

JIByrpaHHblii  yroi.
JIMHEUHBIX YIVIOB ABYI'PAHHOI'O yIJIa.

CBOICTBO

[lepnieHAUKYIISIpHBIE ITIOCKOCTH.
CBolicTBa B3aUMHO NEPIECHANKYIISIPHBIX
miockocrent. [IpusHax
NEPNEHAUKYISPHOCTH MIJIOCKOCTEN;
T€0-pemMa O MPSMOU MEePECEUCHUS ABYX
MJIOCKOCTEH MEePIEeHANKYIISIPHBIX
TPEThEH IIJIOCKOCTH.

[IpsstMOYTONIBHBIN MTapajuIeICIUIeT;
Ky0; U3MepeHusi, CBOICTBa
NPSAMOYTOJIBHOIO Mapajuieenunesa.
Teopema o0 quaronanu
IPSAMOYTOJIBHOTO Mapajuieienuneaa u
cneacTtBue u3 Hee. CTepeoMeTpUYECKHe
Y TIPUKJIQJIHBIE 33/1a4d, CBSI3AHHBIE CO
B3aWMHBIM PACIIOJIOKEHUEM MPSAMBIX U
miockoctu. [loBropenue:
CKPEIIUBAIOLIHUECS MPSMBIE,
napajuieabHbIe INIOCKOCTH B
CTaHJAPTHBIX MHOTOrpaHHuKax. [lapa
NapaJuIeIbHbIX IJIOCKOCTEN Ha
CKPEIIMBAKOIIHUXCS MPSAMBIX,
PacCTOSIHHE MEXIY

B 3aBUCUMOCTH OT UX I'PaJyCHOM MEPHI.
DopMyJIMPOBATH OIPEICIIEHUE B3aAUMHO
MEPHEHIUKYIIAPHBIX TIIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O MIPU3HAKE
MEePIEHAUKYIIPHOCTH JBYX
TTIOCKOCTEM.

DopmMyIUpPOBATH CIEACTBUE

(W3 IpU3HaKa) 0 MePIEHIUKYISIPHOCTH
TIOCKOCTH, KOTOPAs MEPIEHANKYJISIPHA
MPAMOU, MO KOTOPOU MEPECEKAIOTCS
JIBE TUIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOWCTBAaX; TEOPEMY U CIEIACTBUE U3
HEE O IUArOHAJISIX NPSIMOYTOJIBHOTO
napajuiesenumneaa.

Pewrate cTepeoMeTpudeckue 3agauu,
CBSI3aHHBIE C MEPIEHAUKYIISIPHOCTD
MPSMBIX U INIOCKOCTEN, HCTIOJIB3YSI
IUTAHUMETpUYECKHre PaKkThl U METOJIBI.
[IpoBOIUTB JIOTHUUECKH KOPPEKTHBIE
JIOKAQ3aTENbHBIE PACCYKICHUS TIPU
pELIEHNH TEOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NEPIECHINKYISIPHOCTHIO
IIJIOCKOCTEMN.
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CKPCIIMUBAIOIIUMUCA IIPAMBIMHA B
IMPOCTBIX CUTyalUAX.

AHaJ'II/ISI/IPOBaTB U MOACIIMPOBATL Ha
A3BIKEC TCOMETPUHN PCAJIBLHBIC
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OnyckaHue neprneHanKyJsapoB,
BBIUKCJIEHUE PACCTOSSHUU OT
TOYKHU 10 TOYKH; IPSAMOM;
IUIOCKOCTHU. Brruucienue
PACCTOSHUN MEKITY
CKPEIIMBAIOIIUMUCA OPSIMBIMH C
MTOMOIIBIO TIEPIEHIUKYIISIPHON
TJIOCKOCTH.

Tpexrpa"Hblil yroJji, HEpaBEHCTBA
IUJT TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa, TeopeMbl
KOCHUHYCOB U CUHYCOB

JUJIS TPEXTPAHHOTO YIia. DJIEMEHThI
chepruuecKoil reoMeTpru:

I'COAC3NUYCCKHUC JIMHUHU Ha 3emie

CUTYyalluH, CBSI3aHHBIE C
MEPNEHANKYIIPHOCTHIO MPSAMBIX

U MJIOCKOCTEMH.

HccnenoBaTh MOCTPOSHHBIE MOJICIH,
B TOM YHCJI€ M C HCIIOJIb30BaHUEM
amnmapara anareopsl.

Petiate npukiagHele 3a1a4u,

CBJA3aHHBIC C HAXOXICHUCM
IrcoOMCTPHUYCCKUX BCINYNH
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MHororpasHUKU

Cucremarusanus 3HaHUN:
MHOrorpaHHUK U €ro 3JEMEHTHI.
IInpamua. Buasl nupamu.
[IpaBunbHas nupamuna. [Ipusma.
[IpsiMast u HAKJIIOHHAs IPU3MBI.
[IpaBunbHas npusma. Ilpsmon
napajuiesIeuIe 1, NpAMOyTrOJIbHBIN
napasuiejenumnen, Kyo.

Beinykiible MHOrOrpaHHUKU. Teopema
Oiinepa. [IpaBuiibHbIE

Y IIOJIYIIPABUJIBHBIE MHOTOIPAHHUKU

PaGoTaTh ¢ yueOHMKOM: 3a7aBaTh
BOTIPOCHI, JIeJIaTh 3aMeYaHus,
KOMMEHTapHH.

AHanmu3upoBaTh PEUICHUE 3a0a4H.
PrcoBaTh BBITYKJIbIE MHOTOTPAHHUKHU C
3aIaHHBIMU CBOMCTBaMU;
BOCCTaHaBJIMBATh OOLIUI BUJT
BBIITYKJIOTO MHOTOTPAHHMKA 10 JBYM
€ro MPOEKIHIM.

Jloka3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOT'OI'pPaHHHUKA.

PrcoBaTh BBINTYKIIbIE MHOTOTPAHHUKHU C
pa3HOU UIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOXHOCTH MOJTYYEHUS
pe3yabTara npyu BapbUpOBaHUU
JlaHHbIX. JloKa3pIBaTh CBOMCTBA
IIPAaBUWJIBHBIX MHOIOTPAaHHUKOB.
[InanupoBaTh IIOCTPOECHUE
MPAaBWIBHBIX MHOTOTPAHHUKOB  Ha

IMOBCPXHOCTAX AOPYIrUX IIPAaBHUJIBHBIX
MHOI'OI'PaHHHUKOB
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BexTops! B mpocTpaHcTBe

12

[TonsTHE BEKTOpA HA TIIIOCKOCTH U

B IIPOCTPAHCTBE.

CyMmMa 1 pa3HOCTh BEKTOPOB, TPABUIIO
napajuieIeIuIne1a, YMHOKEHHE
BEKTOpA HA YHCIIO, PA3TI0KECHHE
BEKTOpa Mo 0a3ucy TpeX BEKTOPOB, HE
JeXKaMX B OTHOW IJIOCKOCTH.
CxkansipHoe npou3BECHUE,
BBIYMCIICHUE yTJIa MEXY BEKTOpaMH B
IIPOCTPAHCTBE.

[IpocTenimme 3a1a4u ¢ BEKTOpaMHU

AKTyalu3upoBaTh (PaKkThl U METOBI
TUIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

OnepupoBaTh MOHITUAMU: BEKTOp Ha
TUIOCKOCTH M B IPOCTPAHCTBE;
KOMILIAHAPHBIE BEKTOPBI.

[TpuBOoaUTH IpUMEPHI HUZUUECKHUX
BEKTOPHBIX BEJIIMYMH.

OcBauBaTh MpaBujia BBIMOJIHEHUS
JICUCTBUU CIOKEHHUS U BBIYUTAHUSA
BEKTOPOB, YMHOMXEHHUS BEKTOpaA
Ha 4HCIIo.

Jloka3pIBaTh MPU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

JlokasbIBaTh TEOPEMY O Pa3IOKEHUH

J000T0  BEKTOpa MO TPEeM JaHHBIM
HEKOMILUIAHAPHBIM BEKTOpaM
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[ToBTOpenue, 0600IICHHE U
CUCTEMATU3aLUs 3HAHUU

O6o0maromiee NOBTOPEHUE NOHATHH U
MeTOA0B Kypca reometpun 10 kiacca,
cucTemMarTusanus 3HaHui. Mcropus
Pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemats cTepeomeTprueckue 3aaun Ha
JI0Ka3aTeILCTBO MAaTEMAaTHUYCCKUX
OTHOIIICHHUH, HAXO0XKJICHUE
IrCOMETPUICCKUX BEIMYMH (IJIUH,
YTJIOB, IJIOIIa/iei, 00bEMOB).
Vcnonb30BaTh IpH PEIICHUH
CTEPEOMETPHUCCKHUX 3a/1a4
TUTAHUMETPUYECKHE (PaKThl 1 METOJIBI.
[TpOBOIUTH JIOTHYECKU KOPPEKTHBIC
JTIOKA3aTeJIbHbIC PACCYKJICHUS TIPH
pEIICHNN CTEPEOMETPUUYECKUX U
IIaHUMeTpruueckux 3anad. CpaBHUBATH
W aHAJIM3UPOBATh PeAIbHBIC CUTYaIlNU U
BBISIBJIATH BO3MO>KHOCTE €€
MOJICTTUPOBAHUS Ha S3bIKE TE€OMETPHH.
MopenupoBath peagbHYI0 CHTYaIUIo
Ha SI3BIKC TCOMETPUHM M HCCIICIOBATH
MTOCTPOCHHBIC MOJICIH, B TOM YHCIIC H
C UCITOJIb30BAaHKEM alllapara ajareOpel.

Hcnonb3oBaTh KOMIIBIOTEPHBIE
MIPOTPAMMBI [IPU PELICHUU 3a7a4.
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[Tonmyyarts npencraBieHUe O
r€OMETPHUM KaK O pa3BUBAIOLIEHCS
HayKe, UCCIIEAYIOLIEN OKPYKAIOLIUN
MHP, CBSI3aHHOU C peajbHbIMU
00BEKTaMHU, MOMOTAIOIIEH PEIIUTh
peabHbIE )KU3HEHHBIE CUTYAIIUU O
POJIA CTEPEOMETPUHU B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHIA.
CpaBHMBATh U aHAJIU3UPOBATH
YTBEPKICHUS C LEIBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKICHUH.
HccenenoBaTh MOCTPOCHHBIE MOJEIIH.

Hcnonb3oBaTh UGPOBBIE PECYPCHI

OBIIEE KOJMYECTBO 102
YACOB I1O ITPOI'PAMME
11 KJIACC
HasBanue pazgena KomuaectBo OcHOBHBIC BUJIBI ACSATEIBHOCTH
OcHOBHOE cofepKaHue
(Temsl) Kypca 4acoB yqanmxcs
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AHanuTH4YecKas reoMeTpus

15

[loBTOpEHNE: KOOPAMHATHI BEKTOPA
Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
CKaJISIpHOE IIPOU3BEICHUE BEKTOPOB,
BBIYHMCIICHUE YTJIa MEXKIY BEKTOPAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOH,
IIPOXOIAIIECH Yepes ABE TOUKH.
YpaBHEHUE MIIOCKOCTH, HOPMAJIb,
YpaBHEHUE IUIOCKOCTU B OTPE3KaX.
BekropHoe npousBeneHue. JInneHbie
HEPABEHCTBA, JUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHanmMTUYECKUE METObI pacuera
yIJla MEXIy IPSMbIMU U
IJIOCKOCTSIMA B MHOI'OTPAHHHUKAX.
®opmyiia pacCTOSHUS OT TOUKHU J10
IJIOCKOCTH B KOOpJMHATaX.
Haxoxnenue pacCTosHUN OT TOYKHA 10

IUTOCKOCTH B Ky0Oe U TIPaBHIIBHON
ApaMUIe

AKTyan3upoBaTh (PaKkThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOAUTH IEUCTBUSI C BEKTOPAMH K
AHAJIOTMYHBIM JEUCTBUSIM C UX
KOOpJMHATAMMU.

Bcrniomuuts onpenenenue
CKISIPHOTO YMHOKEHUS U €T0
CBOMCTBa. BEIUUCIATE C MOMOIIBIO
CKQJISIPHOTO YMHOKEHUS JIMHBI
BEKTOPOB, YIJIbI MEXKAY HUMH,
YCTaHABJIMBATh NEPIEHAUKYIIPHOCTD
BEKTOPOB. BBIBOINTE ypaBHEHUE
MJIOCKOCTH ¥ (hOPMYITY PaCCTOSTHUS
OT TOYKH O IJIOCKOCTH.

Pemats 3amaun, coueras
KOOPAVMHATHBIN U BEKTOPHBIN
MeToAbl. [I[poBOAUTH JIOTHYECKHU
KOPPEKTHBIE I0KA3aTEIIbHbIC
pacCyXJAeHHUsSI MPU PEUICHUU
reOMETPUUYECKUX 3a/1a4 Ha
MIPUMEHECHUE
BEKTOPHOKOOPJIMHATHOTO METO/IA.
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AHanu3upoBaTh U MOJIEITUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallll, CBA3aHHBIC BEKTOPAMU U
KOOpJAMHATaMHU.

HccenenoBaTh MOCTPOCHHBIE MOJENH,
B TOM YHUCJE U C HMCHOJIb30BAHHEM
anmnapara anreOphl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBLCS C HCTOpHGﬁ Pa3BUTHUA
MaTEMaTUuKHU
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[ToBTOpEHue, 06001IeHNE U
CUCTEMATU3aLUs 3HAHUU

15

CeueHus MHOT'OI'PaHHHKOB!
CTaHAAPTHBIC MHOTOI'PaHHHUKHU, MCTO
CJICa0B, CTAHAAPTHBIC IINIOCKOCTH,
NEPECCUCHUA NIPAMBIX U IJIOCKOCTEH.

HapaJ'IJ'IGJ'IBHBIe MMpsAMBIC U TIJIOCKOCTH:

HapaJlyIe/IbHbIE CEYCHUS], PACUET
OTHOILEHHM, YIJIbI MEKY
CKpEILMBAOUIMMHUCS MPSIMBIMHU.
[lepneHauKyIIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaH/IaPTHBIE MAPBI
NEPHNEHIUKYISPHBIX MIIOCKOCTEN U
IIPSIMBIX, CUMMETPUU
MHOI'OTPaHHUKOB, TEOPEMA O TPEX
NEPIEHIUKYIIAPAX, BBIYUCICHUS
JUTUH

Crpouts ceyeHusl.

Pewate crepeoMeTpuyeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MaTEMaTHUUYECKUX
OTHOIIICHHUH, HAXOKICHUE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
YTJIOB, IJIOIIa/iei, 00EMOB).
Hcnonb3oBaTh NpU pelieHun
CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U

MeTo bl [IpoBOIUTE TOTHUECKH
KOPPEKTHBIE JI0KA3aTEIIbHBIC
pacCyXIAEHHUS MPU PEUICHUU
CTEpEOMETPUUECKUX 3aJ1a4.

CpaBHMBATh U aHAIU3UPOBATH

B MHOTOTpaHHHUKAX.
[loBTOpEHME: IUIOMAIN
MHOTOYTOJIbHUKOB, (hOPMYITbI

JUTSI TUTOTIA/IeH, COOOpasKeHUS
noao0usl.

[Inomany ceyeHnii MHOTOIPAaHHUKOB:
TUTOIIAN TIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOPaKCHHSI TIOJ00US

PCAJIBHBIC CUTYAallUU U BBISABJIATH
BO3MOXXHOCTb €€ MOACINPOBAHUA Ha
A3BIKC T'COMCTPHUHU.

MogennpoBare peanbHYI0 CUTyaLUIO
Ha S3bIKE TE€OMETPUHU M MCCIEI0BATH
IIOCTPOEHHBIE MOJIENIN, B TOM YUCIIE U
C UCIOJIb30BAHHUEM aIllapara ajareopsbl.
Hcnonb3oBaTh KOMIIBIOTEPHBIE
IIPOTPAMMBI [IPU PELICHUU 3a7a4
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O0beM MHOrOrpaHHUKA

17

O6neMm tena. O6beM
IPSIMOYTOJILHOTO TIapaJIJICIICITHITE 1A,
3agaun 00 yIBOCHHUH Ky0a, O

KBaJparype KyOa; O TPUCEKLIUHU yria.

CrepeoMeTprUYCCKHC 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMOM
IPSIMOYTOJILHOTO TIapaJIJICIICITHITC 1A,
[TpuknagHbie 3a/1a4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BbeMa
PSIMOYTOJILHOTO TTapalIe/ICITUIC/Ia.
OO0BeM NpsSMOi MPU3MBI.
CrepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYHUCICHHEM 00BEMOB
npsamMou npusmel. [Ipukiragaeie
3aJ1a4i, CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBI.

CB000O/IHO ONEepUpPOBaTh MOHATUAMM:
o0BeM Tenna, 00beM MPSAMOYTOJIBHOTO
napasuleJenunea.

DopmMynMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3biBaTh TeopeMy 00 o00beme
IPSIMOYTOJIBHOTO NapaljiesIeuIea,
CJICJICTBHSI U3 HEeE.

Paspe3aTs MHOTOTpaHHHKH,
NepeKIIabIBaTh YacTH.

Pemate cTepeomerpuueckue 3aaauu,
CBSI3aHHBIE C BBIUMCIIEHHEM OO0BbeMa
IPSIMOYTOJIBHOTO NapajulesienuIena,
IPU3MBI.

CpaBHMBATh U aHAIU3UPOBATH
YTBEPKJICHUS C LEIBIO BbISBICHUS
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Boruucnenne o0beMoB TeN C
MIOMOIIBIO OIPEIEIEHHOTO
uHTerpana. O0beM

HAaKJIOHHOM IIPU3MBI,
TUPaMUJIBL.

dopmyna o0beMa MHUPAMUIBI.
OtHotreHre 00bEMOB MUPaMU
C OOIIHMM YTJIOM.
CrepeomeTpuyeckue 3a/1ayu,
CBSI3aHHBIC ¢ 00BbEMaMH HaKIIOHHON
PU3MBI, TUPAMHU/IBI.

[TpuknaaHbie 3a1a4u IO TEMeE
«O0BeMBbI Ten», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, TUPAMHUJIBI.
[Ipumenenue o6 beMoB. Beruucienue
PACCTOSIHHSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UpOBaATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJIEHOTO

napaJijie/ieuIe/1a, MPU3MBbI,
TUPAMUJIBL.

HccnenoBath MOCTPOSHHBIC MOJICIIH,
B TOM YHUCJIC M C MCIOJIb30BAHHEM
amnmapara anareOpsl.

BBIBOIUTH OCHOBHYIO HHTETPATHHYIO
dbopmyIy IS BEIYUCISHHUS 00bEMOB
TeJ.

Jloka3sIBaTh TEOpEMY 00 00beMe
HAKJIOHHOM MPU3MBI Ha TIPUMEPE
TPEYTrOJABHON MPU3MBI U JUIS
MPOU3BOJILHOW MPU3MBI. JJ0Ka3bIBaTh
Teopemy: 00 00beMe MUPAMHU/IBI,
bopMyITHpPOBATH CIICJICTBUS U3 HEE:
00bEeM yCEYEHHOU MUPaMHUIBI.
BreI1BOIUTE (hOpMYITY TSI BBIYUCIICHHS
00bEMOB YCEUCHHOM TUPAMUIBI
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Tena BpameHus

24

[Hunuaapuyeckas IOBEPXHOCTD,
oOpazyroIue MUINHIPUIECKON
TTOBEPXHOCTH.

CB000OIHO OnEpUPOBATH NOHITHUSIMMU:
TAHApUYECKas TIOBEPXHOCT,
uuuHIp. M3ydaTs criocoOsl

84



denepanbpHas padoyas nporpamma | Maremartuka. 10—11 kmaccesl (yriayOJIeHHBIN YPOBEHD)

HMumunap. Ilpamonn  kpyrosou
uunuaap. [momane noBepxHoCcTH
UUAJIAHPA.

Konunueckas noBepxHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. Ceuenune
KOHYCa TJIOCKOCTHI0, MapajlieIbHOM
IJIOCKOCTH OCHOBAHHUS. Y CEYEHHBIN
KoHyc. M300paxeHrue KOHYCOB |
YCEUEHHBIX KOHYCOB.

[Tnomanb OOKOBOM MOBEPXHOCTU

Y TIOJIHOW ITOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1aul Ha
JI0Ka3aTEIbCTBO U BEIYUCIIEHUE,
MOCTPOECHHUEM CEYEHUN LUIIMH]IPA,
KOHYCa.

[Ipuknaanble 3a1a4u, CBSI3aHHBIE C
UUJIUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

C IIOCKOCThI0. Kacanue

mapa u chepsl MIOCKOCTHIO.

Bun u nzobpaxenue mapa.

NOJIYYEeHHSI LIMJIMHIPUYECKOU
MOBEPXHOCTH, LILJIMHIPA.
N300paxkaTh UMIUHAP U €ro CeYEHUs
MJIOCKOCTBIO.

CB000/1HO ONIEpUpPOBATh MOHATUIMM:
KOHUYECKasi MOBEPXHOCTh, KOHYC,
YCEUEHHbIN KOHYC.

N3yyaTh criocoObI MoTy4YeHus
KOHUYECKOM MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €r0 CEUCHHUSI
IUIOCKOCTBIO, POXOJIAIIEH uepes och,
Y TUIOCKOCTBIO, EPIIEHIUKYIIPHOH K
OCH.

BbiBouTh OpMyIIbI 17151 BBIYUCIICHUS
OOKOBOM M TIOJIHOW IMOBEPXHOCTEN T
BpallleHusl.

Pemath cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C TEJIaMH BPAILECHHUS,
HaXO0’KJIEHUEM IUIOIa I OOKOBOW U
MOJIHOM OBEPXHOCTH, IOCTPOEHUEM
CCYCHUM.

Hcnonp30BaTh Mpy pelIeHUH 3a1a4
MJIaHUMETPUUYECKUe (PaKThl U METOIBI.
CpaBHUBaTh U AaHATU3UPOBATH
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VYpasuenue chepsl. [Inomans chepsl
U €€ 4acTel.

CummeTpus cepsl u mapa.

YTBEPKIACHUS C LIEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX
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CrepeomeTpruuecKue 3a1a4l Ha
JI0KA3aTeJIbCTBO U BEIYMCIICHHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
IIOCTPOCHUEM UX CEUEHUM
MIJIOCKOCTBIO.

[Ipukiagueie 3a1auu,
CBsI3aHHBIE CO chepoit u
mapomM. [loBTopenue:
OKPYXHOCTh Ha IIJIOCKOCTH,
BBIYMCIICHUSI B OKPY>KHOCTH,
CTaHAapTHBIE MO00MUS.

Pa3znuuHbie KOMOMHAILIMY TE
BpaIlleHUs U MHOTOTPaHHHUKOB.
3amaun o Teme «Tena u TOBEPXHOCTH
BpaIeHUS»

U HEKOPPEKTHBIX PaCCYKICHUI.
AHanmu3upoBaTh U MOACIUPOBATH

Ha S3bIKE TEOMETPUU peabHBIC
CUTYallUH, CBSI3aHHBIC C KOHYCOM

U IAJTUHIPOM.

HccnenoBaTh MOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE€ U C HMCIOJIb30BAaHUEM
amnmapara ajareopbl

AKTyanu3upoBaTh (aKThl U METOJIBI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJUTH aHAJIOTHH.

CB000OIHO OTIEpUPOBATH MOHATUIMM:
cdepa u map, HeHTp, pagnuyc, TUAMETP
cdepsl U mapa.

HccnenoBath B3aUMHOE PACIIONOKEHUE
chephl U TIOCKOCTH.

®opmMynUPOBATH ONPEICICHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BeiBoauTh opMyity JUTsl BBIYUCICHUS
Iomaau cepsl yepes paanyc
ctepsl. Pemath crepeomeTpuieckue
3a/1auu, CBSI3aHHBIE CO cPepoil u
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IapOM, HaX0KJICHHUEM TUIOIIA U
cdepsl U ee yacTel, TOCTpOEHUEM
CeueHUi cepbl
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U 11apa.

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPUU pEalbHbIE
CUTYalllH, CBSI3aHHBIE C IIAPOM U
cdepoil.

Pemath npocTeie 3a1a4u, B KOTOPbIX
burypupyroT KOMOMHALIUU TEJ
BpalIeHHs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh IpH peIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepoit u mapom,
IUTAHUMETpUYeCcKre PakThl U METOBI.
Pemath cTepeomeTpuueckue 3aaaym,
CBSI3aHHBIE C TEJIaMH BPAIllCHUS,
MMOCTPOCHUEM CEUCHUN TEN
BpAallICHUs], C KOMOMHAIIUSMH TEI
BpalllCHUs] ¥ MHOTOTPAaHHHUKOB.
[TpoBOIUTE JOTMYECKU KOPPEKTHBIE
JTOKa3aTEJIbHbIE pACCYXJIEHUA  IpHU
pELIEHNH TIeOMETPUYECKHX  3aj]1ad,
CBSI3aHHBIX C MEPHEHIAUKYJISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJEIUPOBATH

Ha S3bIKE F€OMETPUU pEabHbIE
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CuTyaluu, CBJA3aHHBIC C
MHOTOI'PaHHUKaMMH.

HccnenoBaTh NOCTPOECHHBIE MOJENH,
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B TOM YHCJIE ¥ C HCIIOJIb30BaHUEM
anmnapara aareOpsl
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ITnomany MoBEpXHOCTU U
00BEMBI KPYTJIBIX TEI

O6beM nunuuapa. Teopema 00
o0beMe IPSMOTO LUJIUHIPA.

[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIPA.

Brruncnenue o6eMoOB T€l €
TIOMOIIBIO OTPEICIICHHOTO

uHTerpaina. O0beM KoHyca.

[Imomagu GOKOBOM M MOJIHOM
MTOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIE C BHIYHCIICHUEM

00BEMOB IIWJIMH/IPA, KOHYCA.
[lpuknagnele  3agaud MO TeMe
«O0BeMBbI U TUIOHIAJM TOBEPXHOCTEH
ten. OO0beM 11apa u mapoBOro CEKTopa.
Teopema 06 o6weme mrapa. Ilmomans
cthepsl.

CrepeomeTpruyuecKue 3a1a4uu,
CBSI3aHHBIC C BHIYMCICHUEM 00HEMOB
mrapa, mapoBOTo CErMeHTa, MapoBOro
CEeKTopA.

[IpuknagHele 3aaa4u 11O TEME

«O0BEMEI TEI», CBI3aHHEIC

CB000IHO ONIEpUpPOBATh MOHATUIMM:
o0BeM Telna, MII0IIA b MOBEPXHOCTH.
DopmynMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3wIBaTh TEOPEMBI: 00 00beME
nuIuHapa; 00 00beMe KoHyca.
BeIBOAUTE (OPMYITBI TSI BBIYUCIICHHS
o0beMa yCeueHHOT 0 KOHYca.
HccnenoBath MOCTPOESHHBIE MOCIIH,

B TOM YHCJE U C HCIOJIH30BAaHUEM
anmapara ajareOphi.

3HaTh BO3MOKHOCTH PEILICHUA 3a/1a4 Ha
MOCTPOECHUE IUPKYJIEM U JTUHEHKOH, O
KJIACCUYECKUX HEPA3PEIIUMBbIX 3a/1a4ax.
CB00OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
IApOBOM CEKTOp, OCHOBaHHE U BbICOTA
CEerMEHTa, OCHOBAaHHUE M BHICOTA
LIApPOBOTO CJIOS.

Be1BoauTH (hOpMYITBI 11T HAXOKIECHUS

00bEMOB IIapOBOTO CEerMeHTa,
IIIapPOBOT'0 CEKTOPa, IUIOMAIN CPephl.
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¢ 00BpeMOM I11apa U TIIOHIA/Ibi0 CHEPHI.
COOTHOIIECHUS MEXIY TIOMAIMU
MOBEPXHOCTEHN U 00beMaMu MOA00HBIX
TeN.

[lonoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o6beMa npu nogo0um.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BRIYHCIICHHEM 00bEMOB
TEJ U IJI0IaIel TOBEPXHOCTEM

Jloka3siBaTh TeOpemMy 00 0Obeme miapa.
Peurate crepeoMeTpudecKue 3agauu,
CBSI3aHHBIE C 00BEMOM IlIapa, MAPOBOTO
CeTMEHTa, IAapPOBOT0 CEKTOPA,

TUTOMIA B0 C(HEpHI.

CpaBHUBATh M aHAJTU3UPOBATH
YTBEPIKJICHUS C LIEITBIO BBISBIICHUS
JIOTUYCCKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UpOBaATh U MOJICITIUPOBATh Ha
S3BIKE TEOMETPHUH peajbHbIe
CUTYalllH, CBA3aHHBIE C 00bEMOM
nrapa, mapoBOro CerMeHTa,
IAPOBOTO CETrMEHTA, IJIOIIA IHI0
cdepsl. CBOOOAHO OMIEpUPOBATH
MOHSTHEM: TIOJIOOHBIE TENa B
MPOCTpPaHCTBE. BBIUUCIATH 00HEMBI
TEJ C TOMOIIBIO OIPEIETICHHOTO
WHTETpaia.

Pemats cTepeomeTpudeckue 3anaqm,
CBSI3aHHBIC C COOTHOIICHHUSIMU MEXKTY
TUTOIIAASIMU TIOBEPXHOCTEH U
o0BeMaMu MOT00HBIX TEll.
[TpoBOIUTE JTIOTHYECKU KOPPEKTHBIC
JIOKA3aTeIbHBIC PACCYXKIICHUS TIPU
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pELICHUH TeOMETPUUYECKUX 3a]1ay,
CBSI3aHHBIX C BBIYUCIECHUEM 00BEMOB
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TEJ C MOMOIIbIO ONPEEICHHOTO
WHTErpajia, HaX0XJICHUEM
COOTHOIIEHUS MEXY IIOMIAIsIMU
MOBEPXHOCTEHN U 00beMaMu MOJ00OHBIX
TeN.

AHanmu3upoBaTh M MOJCIUPOBATH
Ha SI3bIKE TEOMETPUM pEaTbHBIC
CUTYyalluH, CBSI3aHHbBIC C 00BEMaMHU

Y TIOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeIbCTBO U Ha HAXOXKJICHUE
reOMETPUYECKUX BEJIMYUH
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JIBrKeHUS

JIBM>KEHUs IPOCTPAHCTBA.
Otobpaxkenus. JIBuxeHus u
paBeHCTBO ¢uryp. OOmue cBoicTBa
JIBMKEHUH. BUJbI IBH>KEHUN
napajuieNIbHbIN MePEeHoC, IEHTpaIbHas
CUMMETpUsI, 3epKaJIbHAsI CHMMETPUSI,
MOBOPOT BOKPYT TIPSIMOH.
[IpeobpazoBanust momodus. [Ipsmas u
chepa Ditnepa.

['eomeTpudeckue 3agaun Ha
PUMEHEHHUE JBIKCHHUS

CB000O/IHO ONEepUpPOBAaTh MOHATUAMM:
oTOOpakeHue MPOCTPAHCTBA HA ceOsl,
JBMYKCHHE TTPOCTPAHCTBA;
[EHTpaIbHASL, OCeBas M 3epKabHAs
CUMMETPHH, MapaljIeIbHBIN MTePeHOC;
pPaBEHCTBO U Moj100ue PuUryp.
Jloka3pIBaTh YTBEPKACHUS O TOM, UTO
IEHTpaIbHAS, OCeBas M 3epKaJIbHAs
CUMMETPHH, NMapaJljIeIbHBIN TePeHOC
SIBIISTFOTCS IBMOKCHUSIMH.

BeImoaHATE MpeoOpa3oBaHus MOI00MS.
OmnepupoBaTh MOHATHIMH: TIpsSMas |
cdepa Ditnepa.

Pematn TCOMCTPHUUCCKHC 3a1a9U

C MCIOJb30BaHUEM JIBHKCHHH.
Hcnonp30BaTh Mpy peIICHUH 3a1a4
JIBUYKECHUS TPOCTPAHCTBA U UX
CBOMCTBA
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[ToBTOpEHue, 06001IeHNE U
CUCTEMATU3aLUs 3HAHUU

17

Oo6o0maromiee NOBTOPEHUE MOHATUN
U METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTHU3al1s 3HaHUM.

HcTtopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOT U

Pemath cTepeomeTpruecKkue 3aaadun
Ha JI0Ka3aTeILCTBO MATEMATHUCCKUX
OTHOIIICHUH, HAXOKICHUE
IrCOMETPUICCKUX BEIMYMH (IJIUH,
YTJIOB, IJIOIIA/iei, 00EMOB).
Vcnonb30BaTh IpH PEIICHUH
CTEPEOMETPHUCCKUX 3a/1a4
IUTAHUMETPUYECKHE PaKThl U
MeTo1bl. [IpOBOAUTE JIOTHUECKH
KOPPEKTHBIC JJOKA3aTeIbHBIC
paccyXJIeHUsl TIPH pPEIICHUU
CTEPCOMETPUUECKUX U
MJIAHUMETPUUYECKHUX 3a71a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIE CUTYaIlUU U BBISBIIATH
BO3MOKHOCTh €€ MOJICIUPOBAHMS Ha
SI3BIKE TEOMETPHH.

MopenupoBath peabHYIO CUTYAIHIO
Ha S3BIKE TEOMETPHUH U HCCIICIOBATH
MTOCTPOCHHBIC MOJICIIH, B TOM YHCIIC

M C HCHOJIb30BAaHWEM ammapara
anreopsl.
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Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI [IPU PELIEHUU 3a/1a4.
[Tonmy4arts npencraBieHUe O
r€OMETPHUH KaK O pa3BUBAIOLIEHCS
HayKe, HCCIIEIYIOLIEH OKPYKAIOIIHI
MUp, CBSI3aHHOU C peaJbHbIMU
00BEKTaMHU, MOMOTAIOIIEN PEIIUTh
peanbHbIE KU3HEHHBIE CUTYAIUU O
pOJIM CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

Y4eOHbIl Kypc «BeposSTHOCTh M CTaTUCTUKA» YIUIYOJICHHOTO YPOBHSI SIBIISICTCS
IPOJIOKEHUEM U PA3BUTUEM OJHOMMEHHOT'0 YUeOHOIro Kypca yriyoJIeHHOTO YPOBHS Ha
YpOBHE CpeaHero oomero oOpa3oBaHusa. YuUeOHBIM Kypc TpeAHa3HAuYeH  JUIs
dbopMupOBaHUS y 00YUAIOIINXCS CTATUCTUYCCKON KYIbTYPhI U IOHUMAHHMSI POJIA TEOPUU
BEPOSTHOCTEH KaK MaTEMaTHYECKOTO HHCTPYMEHTA JIJISl U3YYCHHSI CITyYaifHBIX COOBITHIA,
BeIMYMH U 1mporeccoB. [lpu wm3ydeHum Kypca oOoramarTcs MpeacTaBICHUs
00y4JaroIIMXcs 0 METOJIaX MCCIICIOBAaHUS U3MEHUMBOTO MUPA, Pa3BUBACTCS MIOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTEMaTHYCCKUX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOU
4aCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copeprxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHUe 3HAHUM, TMOTyUYEeHHbBIX
Opy M3yYE€HHWU Kypca Ha YpPOBHE OCHOBHOTO OO0IIero oOpa3oBaHMs, U Ha pPa3BUTHE
NPE/ICTABIICHUH O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEPITHYTHI U3 OKpYXkaloulero mupa. B pesynprate y
00y4aromuxcs A0HKHO cPOPMUPOBATHCS MIPEACTABICHNE O Hanboiee yroTpeOUTeIbHbIX
M Oo0mMX  MaTeMaTHYeCKHUX  MOJEJNAX,  MHCIONBb3YeMBIX  JJisi  ONHCAHMS
AHTPOMOMETPUUYECKHUX U IEMOTPAPUIECKUX BEIIMYUH, MOTPEITHOCTEN B pa3IMyHbIE POJIa
U3MEpPEHUsAX, JJINTETbHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTHUK MACCOBBIX SIBIICHUI M MPOIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a30i1 IS OCBOGHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEIUAINCTAM HE TOJHKO WHXEHEPHBIX CIENUAIbHOCTEH, HO TAaKXKE COIUAIBHBIX U
MICUXOJIOTUYECKUX, MOCKOJIIBKY COBPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEIIHHOU
Mepe HCTOJIB3YIOT anmnapar aHaiau3a O0JbIINX JaHHBIX. [leHTpanpHyI0 YacTh yueOHOTO
Kypca 3aHuMaeT OOCYKICHHE 3aKOHa OOJBINIUX 4YucCed — (PYHIAMEHTAJIBHOTO 3aKOHA
MPUPOBI, UMEIOIIETO0 MATEMATHYECKYIO (pOpMaTU3AIIHIO.

B cooTBercTBHM ¢ yKa3aHHBIMH I[EJsSIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKA» Ha YriayOJEHHOM YPOBHE BBIICIECHBI OCHOBHBIC
coaepkarenbHble JUHUM: «CiydaliHble COOBITHSI M BeposTHOCTU» M «CiydailHble
BEJTUYHMHBI U 3aKOH OOJIBIIIAX YHCEI.

[ToMrMO OCHOBHBIX JJMHUM B yU4E€OHBIA KypC BKIIFOUCHBI SJIEMEHTHI TEOPUHU TPpadoB
1 TEOPUU MHOXECTB, HEOOXOIUMBIE NJIsi TIOJHOIICHHOTO OCBOEHUSI MaTepuaia JaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MAaTEMAaTHIECKIX YICOHBIX KypCOB.

Conepxanue muHun «CiyyaliHble COOBITHSI M BEPOSITHOCTHY CIIY>KUT OCHOBOM JJist
dbopmMupoBaHusi MPEACTaBICHUM O pacHpeNesICeHHH BEPOATHOCTEN MEXAy 3HAUYCHHUSIMU
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CIy4YaWHBIX BEJIIMYMH. BakHy!0 4YacTb B OTOW COACPKATEIBHOU JIMHUM 3aHUMAET
U3Y4YEHUE T€OMETPUYECKOr0 W OMHOMHAIBHOTO PACIpEeAesIeHUd W 3HAKOMCTBO C MX
HEIPEPbIBHBIMU aHAJIOTaMU — MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipeleICHUSIMU.

Tewmsl, CBSI3aHHbBIC c HEIPEPHIBHBIMU CITy4alHbIMU BEJIMYMHAMHU
U pacnpeeeHUsIMU, aKIEHTUPYIOT BHUMaHUE 00y4YaloIMXCs Ha OMMCAaHUU U U3yYEHUU
CIIy4ailHBIX SIBJICHMM C MOMONIbIO HENpepbhIBHBIX (QYyHKIUNA. OCHOBHOE BHUMAaHUE
yIIEeNSeTCs MOKA3aTeIbHOMY U HOPMAJIbHOMY PACTpEEICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCsi 03HAKOMUTEIBHOE U3YUEHHUE CBSI3U MEXKIY
CIIy4ailHBIMM BEJIMYMHAMU W ONHMCAHHE 3TON CBSA3M C MOMOIIbIO KO3 uULIMEeHTa
KOPPEJSAILUU U €r0 BBIOOPOYHOTO aHaiora. DTU AJIEMEHTBI COJIEpKaHUs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHus», U3yYEHHYIO HA YPOBHE OCHOBHOTO OOIIETro o0pa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB alreOpbl U TEOMETPHUH.

Eme omun aneMeHT cojepkaHus, KOTOPBIU MpeasiaracTcsi Ha O03HAKOMUTEIHLHOM
YpOBHE — IOCJIEI0BATEIBHOCTh CIyYailHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIOIIUX B
eAuHUILy BpeMeHU. O3HaKOMJIEHUE C pacIipe/ielieHneM BEPOSITHOCTEN KOJIMUECTBA TAKUX
COOBITHII HOCHUT pPa3BUBAIONIMI XapaKTep M SBISETCA AaKTyaJbHBIM I OyIyIIuX
aOUTYypUEHTOB, TMOCTYMAIOIIUX HAa Yy4eOHbIE CIHENUaTIbHOCTH, CBS3aHHBIC c
OOIIECTBEHHBIMU HayKaMH, TICUXOJIOTUEN U YIIPaBICHUEM.

OOmiee 4YKCIO dYacoB, PEKOMEHJOBAaHHBIX JJIA H3y4YeHHUss y4eOHOTO Kypca
«BeposITHOCTh M CTaTUCTHKA» Ha YIIIyOJeHHOM ypoBHe, — 68 dacoB: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJEPKXAHME OBYYEHMUA 10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: nukiabl ¥ nend. CTeneHb (BaJ€HTHOCTH)
BepmHbL. ['padsl Ha TTockocTu. JlepeBbs.

CnydaliHble SKCIIEPUMEHTHI (OMBITHI) M CIOy4alHbIE COOBITHS. DIIEMEHTapHBIC
coObITHS  (MCXO0/BI). BeposATHOCTh CiaydaHOro CcOOBITHSA. bBInM30CcTh YacToOThl
BEPOSITHOCTA COOBbITHI. CIly4aifHbIe OMBITHI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepani Haag COOBITHSIMU: TIEpPECEUCHHE, OOBEAMHEHHE, MPOTUBOIIOIOXKHBIC
coObrTus. J{narpammer Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEW. JlepeBO  CiaydanlHOro
skcnepumenTa. Popmyna mnonHoM BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHUSI.

bunapubpiii cnyuyaliHblid OMNBIT (MCHBITAHUE), ycnex W Heynada. HesaBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX HCIBITAHUM A0 MEpPBOro ycmnexa. llepectaHoBku u
daktopuan. Yucno coueranuil. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.
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Cepust He3aBUCUMBIX HcnbiTaHUM bepHymnu. Ciy4ailHblid BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyvaitnas BennuuHa. Pactipeenenue BeposTHoCcTe. [[narpamMmma pacnpeneneHusl.
Onepaunu Hax ciy4ailHBIMU BEIMYMHAMM. buHapHas ciiydaiiHas BenuunHa. [Ipumepsr
pacnpeniefieHul, B TOM YUCJe T€OMETPUUECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacnipeeJICHHE IBYX Cly4alHbIX BeanunH. HezaBucumele ciay4daiiHeie
BEJIMYUHBI.

MatemaTuyeckoe OXKHUJaHUE ciaydalHOU BenuuuHbl (pacnpeneneHusi). [Ipumepsr
NPUMEHEHUs] MaTeMaTHUYeCKOro OXKHMJlaHus (CTpaxoBaHue, joTepes). Marematuueckoe
OXHJaHue OWHApHON cilyyalHOM BEJIMYMHBI. MaTeMaTH4ecKoe OXXHJIaHUE CYMMBbI
CIIy4ailHBIX BeIMYKMH. MaTemMaTH4yeckoe 0XKugaHue reOMETPUYECKOro 1 OMHOMUAILHOTO
pacnpeeseHUNn.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneneHus).
Hucnepcust OuHapHOW  ciydyallHOM — BeIMYMHBL. ~ MaTtemaTHueckoe  OXKHMJIaHue
IIPOU3BEJCHHS U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbIX BeIW4uH. /lucnepcus u
CTaHJApPTHOE OTKJIOHEHHE OMHOMUAIBHOIO pacnpeaeneHus. Jlucnepcuss U cTaHAapTHOE
OTKJIOHEHUE T'€OMETPUUECKOTO PACIIPEAEICHUS. .

11 KIIACC

HepasenctBo YeOwiméBa. Teopema UYeoOwiméBa. Teopema bepuymnu. 3akoH
Oonpmux yucen. BeiOOpouHbIi MeTOM UCCaeq0oBaHNN. BeIOOpOUYHBIE XapaKTEPUCTHUKH.
OrnennBaHre BEPOATHOCTU COOBITHSA IO BEIOOPOUHBIM JaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MOMOUIBI0 H3YYEHHBIX PACIpPEACICHUN.

HenpepoiBHble  cnydaiinble  BenuuuHbl. [lpumepbl. DyHKIUA  IUIOTHOCTH
BEPOSITHOCTHU pachpenesieHus. PaBHOMEpHOE pacnpelleIeHUe U €ro CBOMCTBa. 3ajayu,
MPUBOSILIME K MOKA3aTEIbHOMY PAaCpPEICICHUIO. 3a/1auu, PUBOIAIINE K HOPMAIBHOMY
pacnpeneneHuto. OyHKIHS IOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOIO paclpeaesieHus,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactipeaenenus. OyHKIus MI0THOCTH
Y CBOWCTBA HOPMAJIBHOTO paclpeieICHHUS.

[TocrnenoBaTeTbHOCTh OTMHOYHBIX HE3ABUCUMBIX COOBITUH. 3a1a4r, IPUBOIAIINE K
pacnpenenenuro [lyaccona.

KoBapuarus nByx ciny4aiiHpIx BenudwH. KodQhuUIMEeHT AMHEHHON KOppEsIny.
CoBMmecTHbIE HAOMIOJEHUS ABYX BENHYHMH. BBIOOpOUYHBIN KOADPUIHUEHT KOPpEsLuu.
Paznuune mexny NMHENHOW CBS3bI0O M NMPUYUHHO-CIEICTBEHHOW CBA3bIO. JIMHEWHas
perpeccusi, METOJ] HAMMEHBIIINX KBaJPaTOB.

HPEAMETHBIE PE3YJIBTATDBI

K konny 10 kiacca o0y4aromuiics HayquTcs:
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K xonmy 10 kiacca oOydaroniuiicst Hay4uTCs:
CBOOOJHO ONEPUPOBATH MOHATUSAMU: rpad, IIIOCKUNA rpad, CBA3HBIN Ipad, MyTh

B rpade, 1emnb, UK, AEPEeBO, CTENEHb BEPIINHBI, IEPEBO CIYYalHOTO SKCIEPUMEHTA;
CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: CIy4alHBIA HKCIEPUMEHT (OIMBIT), CIydaiHOE
coObITHE, DJIEMEHTApHOE CIlydailHoe CcOOBITHE (DJIEMEHTAPHBIA MCXOJ) CIIy4aHOTO
OMbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B ONBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;, HAXOJIUTh W (POPMYIUPOBATH COOBITHS: MEPECEUCHHUE,
00beIMHEHUE TAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JTAHHOMY, MUCIIOJIb30BATh
auarpaMMbl  Dilliepa, KOOPJIWHATHYIO TPSMYIO JUISL PEIICHUs 3a7ad, IMOJIb30BaThCS
dbopmynol cloXEHUsT BEPOSITHOCTEH 1T BEPOSITHOCTEH JBYX U TPEX CIIydalHBIX
COOBITHIA; OTIEPUPOBATH MOHATUIMU: YCIIOBHASI BEPOSITHOCTH, YMHOKEHHE BEPOSITHOCTEH,
HE3aBUCHUMBIC COOBITHS, JIEPEBO CIYYalHOTO JIKCIIEPUMEHTAa, HAXOJIUTh BEPOSTHOCTH
COOBITHI C TIOMOIIBIO TIPaBUJIa YMHOXKEHHS, IEpeBa CIIy4ailHOTO OIBITa, UCTIOIB30BaTh
dopMyny MoOnHOW BEpOATHOCTH, (opmyny baiieca mpu permeHuun 3anay, onpeneisTh
HE3aBUCHUMOCTh COOBITUH MO (opMyJsie W MO OpraHU3alUK CIYYalHOTO SKCIEPUMEHTA;
NPUMEHATh W3yYCHHBbIE KOMOMHATOpHBIE (OPMYIbI Il TEPEUHUCICHHUS SJIEMEHTOB
MHOJKECTB, JIEMEHTAPHBIX COOBITUN CIy4ailHOTO ONBITA, PEUIEHUs 3aJad MO0 TEOpUu
BEpOATHOCTEH; CBOOOAHO OMEPUPOBATH MOHATHSAMHU: OMHAPHBIN CIy4alHBIA OIIBIT
(uctipiTaHKE), yCIeX U Heyaua, He3aBUCUMBbIE UCIIBITAHMS, CEPUS UCTIHITAHUHN, HAXOIUTD
BEPOSATHOCTU COOBITUM: B CEpUU UCIIBITAHUHN JIO0 MEPBOTO yclexa, B CEPUU UCIBITAHUM
bepHymim, B OmbITEe, CBSI3aHHOM CO CIyYaliHBIM BBIOOPOM U3 KOHEYHOH COBOKYITHOCTH;
CBOOOJHO  OMEepUpOBaTh TMOHATUSMU:  CIOy4yaliHasi  BEJIMYMHA, pacIpe/ielieHue
BEpPOATHOCTEH,  JMarpaMma paclpejelieHus, OuHapHas clydailHas BeEJIMYWHA,
reOMeTpUYecKoe, OWHOMHANBHOE  paclpefeseHre;  ONepUpOBaTh  MOHATHSIMU:
COBMECTHOE paclpeeeHue JBYX CIIy4YalHbIX BEJIUYHH,

UCIIOJIb30BaTh TAOJIUIy COBMECTHOI'O PAcHpeAesICHUs] ABYX CIyYalHbIX BEIUYUH IS
BBIJICJICHUSI  PACIpPENEICHUs KaXIOW BEIMYMHBI, OINPEIEICHUS HE3aBUCUMOCTH
CIIy4ailHBIX BEJTUYMH; CBOOOJHO OMEPUPOBATHh MOHATHEM MATEeMaTHYECKOTO OXKUIAHUS
CIIy4aliHOM

BEJIMYMHBI (pacIlpeesieHus), IPUMEHATh CBOMCTBA MAaTEMaTUYECKOTO0 OXXHUAAHUSL TpHU
pelIeHNH 3a/lad, BBIUKCISATH MaTEMAaTHYECKOE OXKUJAHUE OWHOMUAIBHOTO u
T€OMETPUYECKOTO pacmlpeie]ieHHui; CBOOOJHO ONMEPUPOBATH MOHSTHSIMHU: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CIIy4yalHOM BEJIMYWHBI, NPUMEHSATH CBOICTBA JUCIEPCUH
CIy4yallHOW BEJIMYMHBI (pacrpeeseHus ) NPy PEeIIeHUH 3a/1a4, BBIYUCISATh AUCIIEPCUIO U
CTaHJAPTHOE OTKJIOHEHHE T€OMETPUUECKOTO U OMHOMHUAIILHOTO paclpe/IeeHUN.

K xonny 11 kiacca oOyvaromuiicst HAy4UTCS:
BBIYHCIISITH BHIOOPOYHBIE XapaKTEPUCTUKH IO TaHHOW BHIOOPKE U OLIEHUBATH
XapakTEPUCTUKNA TE€HEPAIbHOU COBOKYITHOCTM  JTaHHBIX o
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BbIOOPOYHBIM XapakTepucTukaMm. OLIeHUBATh BEPOSATHOCTU COOBITHI U MPOBEPSITH
MPOCTENUIINE CTATUCTUUECKUE TUIIOTE3bI, MOJIB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMU;
MPUBOJUTH MIPUMEPHI 3a/1a4, TPUBOIAIIUX K TOKA3aTEIbHOMY pacipeieseHuto, 3a/1ad,

MPUBOJALIMX K HOPMAJIbHOMY paciipejesienno. OnepupoBaTh NOHATHAMU: (YHKIIHS
IUIOTHOCTH BEPOSTHOCTH MOKA3aTeJbHOTO  pachpeAesieHus, (QYyHKIUS
IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacnpeeseHust, yHKIHs UIOTHOCTH U
CBOICTBAa HOPMAJILHOTO PACTIPEIEIICHHUS; ONPEAENITh KO3(PPUIUEHT TMHEHHON
KOppeJsiuu, BEBIOOPOUYHBIN KO3 PUIIHEHT

KOppETsLuu.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanune KonunuecTtBo OcCHOBHBIEC BUBI AESITEIBHOCTH
OcHOBHOE cojiep)KaHue
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHTHl Teopuu rpadoB 3 I'pad, cesasubii rpad, npencrarienue llpencraBiasiTe 0OBEKTHI U CBI3U
3aJa44 C IOMOIIBIO rpa(ba. MCEXAYy HUMHU C IIOMOLIbIO rpa<1)a,
CreneHb (BaJICHTHOCTb) BEPUIMHBI. HaXOIUTh IIyTH MEXKY BCPIIMHAMH
ITyTe B rpade. Llenu u 1UKIIbL. rpaga.
I'padsr HA TOCKOCTH. JlepeBo Brinensate B rpade nenu u 1uKIbL.
CIIy4ailHOTO DKCIIEPUMEHTA Ctpouth JepeBO IO OMHUCAHUIO
CIIy4ailHOTO OIbITA, OIKCHIBAThH
Cy4aliHble COOBITHUSI B TEpMHHAX
JiepeBa.
PemmaTe 3a/1a4y ¢ TOMOIIBIO
rpados
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Cityyaiinbie OTIBITHI,
Clly4aliHbIE COOBITUSI H
BEPOSITHOCTU COOBITHIA

CrnyyaiiHble SKCIIEPUMEHTHI (OTIBITHI)
151 CIIy4ailHbIE COOBITHS.
DneMeHTapHble COOBITUS (MCXOJIbI).
BepostHOCTh CllydaliHOrO COOBITHS.
BepositHOCTH COOBITHH B ONBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITUAMU

BriaenaTs u OITMCBIBATh
clly4aiiHble COOBITHS B CIy4ailHOM
OITBITE.

@opMyIUPOBATh YCIOBUS MPOBEIACHHUS
CJIy4alHOTO OIIbITA.

HaxonuThk BEpOSITHOCTH COOBITUI

B OIIbITaX € PAaBHOBO3MOXHBIMU
9JICMCHTAPHBIMH UCXOJaMH

Onepanuu Hax
MHOECTBaMH H
COOBITUSMU.

CroxeHue 1 yMHOXKEHUE
BEPOSITHOCTEMN.
VYciioBHas BEPOSITHOCTb.

HeszaBucumele COOBITHS

[Tepeceuenue, 00beAMHEHNE MHOXKECTB
U COOBITHI, MPOTUBOIIOIOKHBIE
coObITHs. Dopmyna CIoKeHUS
BEPOSITHOCTEN Y CIIOBHASI BEPOSITHOCT.

YMHOKEHNE BEPOSTHOCTEH.
dopMyJia yCIOBHOM BEPOSTHOCTH.
dopMysia MOJHOH BEPOSATHOCTH.
®opmyna balieca. HezaBucumeble
COOBITHS

Hcrnons30BaTh AUarpamMmel
Diinepa U BepOabHOE OMHCAHUE
COOBITHI TPHU BHIMOJIHEHUU
orepanuii HajJ COOBITUSMM.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI 10 Mepe HACTYILJICHUS
JIPYTUX COOBITUH B CIIy4alfHOM OTIBITE.
Pemats 3amaun, B TOM 4HCIIE C
VCIIOJIb30BAHUEM JIEPEBA CIIYYaHHOIO
OTIbITa, (POPMYII CTIOKECHHS H
YMHOKEHUS BEPOSITHOCTEN
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OnemMeHThl KOMOMHATOPUKHU

KoMOunHaTopHOE NpaBUiio0 YMHOKEHHUS.
IlepecranoBku u Qakropuan. Ywucio
coyeranuii. TpeyrombHuk Ilackams.
®opmyna 6uHoma HeroToHa

dopmynupoBaTh u JOKa3bIBATh
KOMOMHATOpPHBIE (PAKTHI.

Hcnonb30BaTh IPaBUIIO YMHOKEHUS,
U3y4YeHHbIE KOMOMHATOPHBIE (GOPMYIIbI
JUTSL TIEPEYUCIICHUS JIEMEHTOB
Pa3IUYHbIX MHOXKECTB, B TOM YHCIIE
AIIEMEHTAPHBIX COOBITUH B CIy4yallHOM
OTIBITE.

[Tonb3oBaTecst  popmysoi u
TpeyroabHukoMm Ilackamns LTSt
OIIPEJICJICHHS] YNCIIa COYETaHUM.
[TpumensTs popmyny 6nHoma HeroToHa
U1 IpeoOpa3oBaHus

BBIPAKECHU
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Cepuu nocne10BaTeNbHbBIX
HCTbITaHWM. VcibITanust
bepnymu. CnyvaliHbii
BBIOOp M3 KOHEYHOU
COBOKYITHOCTH

buHapHbIi Cily4alHbIN| ONBIT
(ucipITaHME), YCIIEX U HeyAaya.

HezaBucumebie ucnbitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHA [0
nepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUH
bepnymau. Ciayyalinblii BBIOOp U3
KOHEYHOU COBOKYITHOCTH.
[Ipaktuueckas pabora ¢
UCTIOJIH30BAaHUEM DJICKTPOHHBIX
TaOJIHI]

Pa30uBaTh Cll0KHBIE SKCTIEPUMEHTHI
Ha OT/EJIbHbIC HCTIbITaHMs. Pematp
3a71a4M Ha IIOUCK BEPOSITHOCTEN
COOBITUI B CEpUU UCTIBITAHUH 10
IIEPBOTO yCIIEXa U B CEpUAX
UCIBbITAaHUU bepHyum, a Takxe B
OTIBITaX CO CIy4ailHbIM BHIOOPOM U3
KOHEUYHOW COBOKYITHOCTH C
UCIIOJIb30BaHUEM KOMOUHATOPHBIX
¢bakToB 1 HopMys, B TOM YUCIE B X0/
IPaKTUYECKOM paboThI €
IPUMEHEHUEM CTaHJAPTHBIX (PYHKLIUN
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CityyaliHble BEJTMYWHBI U
pacnpeneneHus

14

Ciyuaitnas BennunHa. Pacnipenenenue
BEpOATHOCTEHU. /[narpamma
pacnpeaenenud. Onepanuu Haj
Cly4yalHbIMH BenrnuruHamu. [Ipumepsl
pacnpeneneHuid. bunapnas ciyyanHas
BeJIMYMHA. [ eoMeTpuueckoe
pacr-peaeneHue. buHoMuanbHOE
pacrpenenenue. MaremaTuieckoe
0KHUJIAHUE CIIyYalHOW BEJIIMYUHBI.
CoBMeECTHOE pacTpeiesieHHE IBYX
CIIy4allHbIX BeanunH. He3aBucumele
ciydaiiHele BeM4uHbl. CBOMCTBA
MaTeMaTUYECKOr0 OKUIAHUS.

OcBauBaTh MOHATHS: CIIydalHasI
BEJIMYMHA, pacrpeaeseHue, Tabauua
pacmpenencHus, AmarpaMmma
pacrpeneneHusl.

HaxonuTs 3HaY€HHSI CyMMBI U
MIPOU3BEICHUS CIy4YaillHbIX BEJINYNH.
Crtpoutb OMHapHBIE pacnpeeaeHus
10 OTMMCAHUIO COOBITUI B CITY4aiHBIX
onbiTax. CTPOUTH U pacrio3HaBaTh
reOMeTpUIEeCcKoe U OMHOMHUAIBHOE
pacrpeneneHusl.

Pematp 3aJa4un Ha BBIYUCIICHHUC

MAaTCMaTHYCCKOI'O OKHUIaHU.
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MaremaTrueckoe 0KuJaHue
OMHaApHOM Clly4aliHOI BEJTMYUHBI.
MaremaTrueckoe 0KuJaHue
r€OMETPUYECKOTr0 1 OMHOMHUATIBHOTO
pacnpenenenuid. Jlucnepcus u
CTaHJIApTHOE OTKJIOHEHUE. Jlucnepcus
OMHApHOM ClTy4aliHOU BEJUYUHBI.
CBoiicTBa IUCTIEPCHH.
MareMaTtru4eckoe OKuaaHue
MIPOU3BEJCHUS U IUCTIEPCUSI CYMMBI
HE3aBUCUMBIX CITy4allHbIX BEJIMYMH.
Jucnepcust OMHOMUATIBLHOTO
pacnpenenenus. [Ipaktuyeckas pabora
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE PACTIPEACIICHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUAHUS.

PemraTs 3a1a4m ¢ MOMOIIBIO U3YYEHHBIX
CBOWCTB.

[To n3yueHHbIM (popMysIaM HAXOAHUTh
MaTEeMaTHUYECKHUE OKUAAHUS
CIIy4ailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMHUATLHOE
pacrnpeneneHus

OcBauBaTh MOHATHUSA: JIHUCHEPCHS,
CTaHJIAPTHOE OTKJIOHEHHUE CIIyYalHOU
BEJINYUHBI.

Haxomute nucnepcuio 1o
pacupeneneHuro.

N3yuats cBoiicTBa nucriepcun. [1o
U3Y4YCHHBIM (pOpMysiaM HaXOJIUTh
JTCTIEPCUIO OMHOMHUATIBLHOTO

pacmnpeniesieHus, B TOM YUCJIe B X0/
MPAKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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11 KJIACC
Ha3zBanue KomnnuecTBo OCHOBHBIE BUJIbI I€SITETBHOCTH
OcHOBHOE conep:kaHue
paznena (TeMbl) 4acoB o0y4Jaromuxcs
3aKoH OOJIBIINX YUCETT 5 Pa3bupath 10Ka3aTenbCcTBA TEOPEM.

HepasencrBo YeOrbiena. Teopema
UYeonimena. Teopema bepaysu.
3aKoH OOJBIINX YHUCET.

Br16opouHbIit METO/ UCCTIEOBAHUM.

[Ipaktuueckas pabora ¢
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BBIOOPOUHBIH METOA
MCCIIEJOBAHUM, B TOM YHUCJIE B XOJIE

MPAKTUYECKOMN pabOoThI
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DJIeMEHThl MATEMATUUYECKOU
CTATUCTUKH

I'enepanbHas COBOKYIIHOCTb U
cilydaiiHasi BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OneHka cpeHero u AUCIEPCHn
TE€HEePAJIbHOU COBOKYITHOCTU C
MIOMOIIBIO BHIOOPOYHBIX
xapaktepucTuk. OLeHnBaHue

BEPOSITHOCTEN COOBITUH O BHIOOPKE.

CrarucTuyeckas Tunoresa.
[IpoBepka MpoCTENIINX TUTIOTES C
IIOMOIIBIO CBOMCTB U3YYEHHBIX
pacupenenenuid. [Ipaktuyeckas
paboTa C UCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHIIL

OcBauBaTth MOHATHUA: T€HEPAJIbHAS
COBOKYITHOCTb, BEIOOPKa, BEIOOPOUYHOE
CpeaHee U BEIOOpOYHAs JUCTICPCHUS.
Bbruncnars BbIOOpOUHbBIE
XapaKTepUCTUKHU U HA UX OCHOBE
OLICHMBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTth MOHSATHUSA: CTATUCTUYECKAS
TUIoTe3a.

OneHuBaTh BEPOSITHOCTH COOBITHIA
U TIPOBEPSATH MPOCTEUIINE TUIIOTE3B
Ha OCHOBE BBIOOPOUHBIX JAHHBIX, B
TOM YHCJIE B XOZI€ MPAKTUYECKON

paboThI
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HenpepsiBHbIE city4yaliHble
BEJINYMHBI
(pactpenenenus),
[I0Ka3aTesIbHOe U
HOPMAJIBHOE pacIpeaeIeHUs

[Ipumepsl HENPEPBIBHBIX
Clly4alHbIX BeJIMYMH. OyHKIHSA
IJIOTHOCTU BEPOSTHOCTH.
PaBHOMEpHOE pacnipeneieHue.
[Ipumepsl 3a1a4, TPUBOASAILINX K
MOKA3aTeJIbHOMY U K HOPMAJIbHOMY
pacupeneneHusM. OyHKIUA
IIOTHOCTU BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaCIpeaCICHU.
OyHKIHS TWIOTHOCTH BEPOATHOCTH
HOPMAJILHOT'O paclpeaeiICHUs

3HAKOMUTHCS MTOHATUSIMU:
HEIpepbIBHAS ClydaiiHasl BEJIMYMHA,
HEIPEPBIBHOE PACTIPEIEIICHHUE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BEepOsSITHOCTH COOBITUI 1O
JAaHHOW (DYHKITUU TIJIOTHOCTH.

3HAKOMUTBCS C TTOHATHAMMU:
MOKa3aTeNIbHOE pacipe/ieieHue,
HOpPMAaJIBHOE pacrpe/iesieHre.
BbICATh 110 OMIMCAHUIO
CITydaliHbIe BEJTUIHHEI,
pacrpeeneHHbIe 0
MO0Ka3aTeIbHOMY 3aKOHY, IIO
HOpMaJIbHOMY 3aKoHY. Pa3oupath
IpUMEpHI 33124, TPUBOISAIINX K
MIOKa3aTeIIBHOMY paclpee/iCHUIO U
K HOPMaJIbHOMY pacIipeieNIeHUIO

114



denepanbpHas padoyas nporpamma | Maremartuka. 10—11 kmaccesl (yriayOJIeHHBIN YPOBEHD)

Pacnpenenenne Ilyaccona

[TocnenoBaTenbHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coObrTil. Ilpumep 3agaun,
MPUBOAIIEN K PACHPENCICHUIO
Ilyaccona. [Ipaktuueckas pabora
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
TabJIUIL

Bpiaensars 1o onmMcaHuio CiIy4anHOro
OMbITAa BEJIUYMUHBI, PACIPEICICHHBIE
1o 3akony Ilyaccona.

Pemates 3a1a4yu, B TOM YHCIE B XOJIE
MPAKTUICCKON pabOTHI C IPUMECHEHHEM
CTaHJAPTHBIX (DYHKIMH 3JIEKTPOHHBIX
TaOJINIL

CBs3b MEXAY CIy4ailHBIMU
BEJIMYMHAMHU

KoBapunanus n1Byx ciryyallHbIX
BennunH. Koadduiment koppensuuu.
CoBMecTHbIE HAOJIOIEHUS IBYX
Benn4uuH. BeiOopouHbIit KOADPUIueHT
Koppemsiiuu. Paznuyaue mexmy
JIMHEVHOM CBSI3bIO U
IPUYUHHOCIIEICTBEHHON CBSI3bIO.
JIuneninas perpeccus. [IpakTnueckas
paboTa ¢ MCIOJIb30BAaHUEM
AIICKTPOHHBIX TAOIHIY

OcBauBaTh MOHATHS: KOBapHAIIHSI,
KO3 PUITUECHT KOPPEIIAINH, THHECHHAS
3aBHCUMOCTb.

O1eHUBATh XapaKTep CBSI3U MEXKITY
CIIy4aliHBIMH BEJTMIMHAMH, UCXOMIS W3
TIPUPOJIBI TAHHBIX M BEIYHCICHHBIX
XapaKTEPUCTHK.

Hcnonb3oBaTh JUarpaMMbl
pacceuBaHus NIl U300 pasKeHUS
COBMECTHOTO paccenBaHMUs
JTAHHBIX.

Haxoautes ko3 PuimeHTs ocu
TUarpaMMbl, B TOM YHCJIE B

XOJ€ MPAKTUYECKOU
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paboThl C MPUMEHEHUEM CTaHJAPTHBIX
byHKIMI
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O0o0011IeHNE

U cUCTeMaTu3alus 3HaHUI

11

[IpencraBieHne JaHHBIX C TOMOILBIO
TaOJINI U UarpaMm, OonucaTelbHast
CTaTUCTHKA, OMBITHI C
PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH,
BBIUHCIIEHUE BEPOSITHOCTEN
coOBbITHI C MpUMeHeHueM QopMys U
rpauuecKux METOJ0B
(koopaMHATHAS TpsAMasi, 1ePEBO,

HOBTOpHTB N3Y4YCHHOC W BLICTPAMWBATb

CUCTEMY 3HAaHUU

nuarpamMma Jiepa), ciydaiHble
BEJIMYMHBI U pacIpeaesicHus,
MaTeMaTH4YEeCKOE 0KUIaHUE
CIIy4aliHOM BEJIMYMHBI

OBILIEE  KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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IMEPEYEHB (KOJAU®PUKATOP) IPOBEPSIEMBIX TPEFOBAHUI K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OFPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHUS U DJJEMEHTOB
COJIEP)KAHUS IIO MATEMATHUKE

JUis poBENEHUsl €IMHOIO IOCYJAapCTBEHHOI'O dK3aMeHa II0 MaTeMaTuke (Janee —
EI'D mno MareMaruke) UCHOJb3yeTCd MepedyeHb (KOAM(PUKATOp) MNPOBEPSEMBIX

TpeOOBaHUM K pe3ysibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMBbl CPEAHETO

o011iero oOpa3oBaHus U PJIEMEHTOB COJIEPKaHUSI.

IIpoBepsiembie Ha EI'D mo matemaTuke TpeOOBaHMS K pPe3yJIibTATAM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero oo0pa3zoBaHmsi

Kon [TpoBepsiemble TpeOOBaHMSI K TIPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbLHOM MPOTrpamMMBbl CPETHETO OOIIIETO
TpeOoBaHMUsI oOpa3oBaHus
1 Bnanenne meromamMu J0Ka3aTenbCTB, aAITOPUTMAMH PEIICHUS 3a/1ay;

yMeHHe (OopMyIHpOBaTh M ONEPUPOBATH MOHATUSMU: ONpEEICHUE,
akcuoMma, Teopema, ClIeJICTBUEe, CBOWCTBO, MPU3HAK, J0Ka3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJTUPOBKH;  TPUMEHATH  UX;  YMEHHUE
dbopmynupoBaTh O00paTHOE W MPOTHUBOIIOJIOKHOE YTBEPKICHUE,
NPUBOJUTh TMPUMEPHl W KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ
MaTEeMaTUYECKOM WHIYKIIUW; MIPOBOIUTH JTOKa3aTeIbHbIC
pacCy>KIeHusi TMpu pEIIeHUH 3a7a4, OLEHUBATHh JIOTHYECKYIO
NPAaBWIBHOCTD PACCYXKIICHUW; YMEHHE OINEPUPOBATH MOHSATHUSIMH:
MHOKECTBO, MOJAMHOKECTBO, OMEpaIlliy HaJ] MHOXKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Uisi OMHCaHUs
pEaNbHBIX MPOIIECCOB U SIBIICHUW U TIPU PEUICHUU 3a/1a4, B TOM YHCIIE
U3 JIPYruX y4eOHBIX MPEAMETOB; YMEHHE OINEPUPOBATH MOHSATHUSIMH:
rpad, cBs3HBIN Tpad, nepeBo, MUKI, Tpad Ha TMIOCKOCTH, YMEHHUE
3a/1aBaTh ¥ OMHICHIBATH rpad)bl Pa3TMIHBIMU CIIOCOOAMH; UCTIONB30BATh
rpadsl Ipy pereHuy 3a1a9
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YMeHue OIICPUPOBATH IIOHATUAMMN . HATYPAJIBbHOC YUCJIO, [IEJI0C YHCIIO,
CTCIICHL C MOCJIBIM I10Ka3aTCJICM, KOPCHb HaTypaHBHOfI CTCIICHHU,
CTCIICHL C pallMOHAJIBHBIM ITOKa3aTCJIEM, CTCIICHD C JICUCTBUTEIILHBIM
ITOKa3aTcCJIEM, J'IOFapI/I(i)M qucja, CHHYC, KOCHHYC W TaHI'CHC
ITPOU3BOJIBHOI'O 4YMCJIa, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC YHCIIO,
HppalnroOHaIbHOC qHuCJIO, MHOXXECTBA HaTypaJlbHBIX, OCIbIX,
panrOHAJIbHBIX, JICUCTBUTEIILHBIX YquCCJI; YMCHUC UCII0JIb30BATh

MPU3HAKU JIETUMOCTH, HAUMEHBIITUN OOIIUI JeIUTEh U HaUMEHbBIIIEEe
oO1iiee kpatHoe, anropuT™ EBkina npu penieHuu 3aaad; 3 HaKOMCTBO
C Ppa3IUYHBIMH TO3UIIMOHHBIMU CHUCTEMaMH CUUCICHUS; YMEHHE
BBITIOJIHSITH BBIYUCIICHUE 3HAUCHUHN U TTPe0oOpa30BaHUsl BEIPAKEHUHN CO
CTETNEeHSIMU U JiorapudMamu, mpeodpazoBaHus JIPOOHOPAIIMOHATIBHBIX
BBIPOKCHUI; YMEHUE ONIEPUPOBATH MOHSATUSIMU: TIOCJIEIOBATEIILHOCTD,
apudMeTHUecKass ~ IPOrpeccus, TeoMeTpUYecKas  Iporpeccus,
OeckoHEeUHO YyOBIBaroOIass TreoMEeTpUYeCcKass MPOTPECcCUs; YMEHHE
3a/laBaTh MOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYppeHTHBIX  (opMys; yMEHUE  ONepUpoBaTh  MOHATUIMH:
KOMIUJIEKCHOE YHCJIO, COMPSKEHHbIE KOMILUIEKCHBIE YUCIa, MOAYJb U
apryMeHT KOMILUIEKCHOTO YHucia, (hopMa 3almucH KOMILJIEKCHBIX YUCE
(reomeTpuyecKas, TPUTOHOMETpUUYECKass U anredpanydeckas); yMeTb
IPOU3BOJIUTH apU(PMETUUYECKHUE IEUCTBUS C KOMIUIEKCHBIMU YUCIIAMH;
OPUBOJIUTh TPUMEPHl  UCIONB30BAHUA  KOMIUIEKCHBIX  YHCE,
ONEpUPOBATh MOHATUAMHU: MaTpuma 2 X 2 u 3 x 3, onpeaeauTesb
MaTpPHIIbl, TEOMETPUUECKUIN CMBICI OMPECTUTENS

YMeHue ornepupoBaTh NOHATUSAMU: PAMOHAIBHBIE, UPPALMOHAJIBHBIE,
IIOKA3aTEJIbHBIE, CTCIICHHBIE, norapupMUYECKUe,
TPUTOHOMETPUUECKUE YPABHEHHUSI W HEPABEHCTBA, HX CHUCTEMBI;
YMEHHE OIEPUPOBATH IMOHATUAMU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHCHHUH H
HEPABEHCTB, PAaBHOCWUJIBHOCTh YPaBHECHHM, HEPABEHCTB U CHCTEM;
YMEHHE pellaTh YPaBHEHUWs, HEPABEHCTBA M CUCTEMBI C IMOMOIIBIO
Pa3IMYHBIX MPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
apaMeTpPOM; NMPUMEHATh YPABHEHUSI, HEPABEHCTBA, UX CHUCTEMBI IS
pelieHrs MaTeMaTHYeCKUX 3ajJad M 3a/lad U3 Pas3lInyHbIX oOjacTel
HayKHU U PEaJbHOU KU3HU
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YMeHue onepupoBaTh MOHATUAMH: (DYHKIUS, YETHOCTh (DYHKIUH,
NEPUOJUYHOCTD (PYHKLIHUH, OTPAHUYEHHOCTh (DYHKLIUHA, MOHOTOHHOCTb
GyHKIMU, S3KCTpeMyM (YHKIMHM, HauOoJblIee M HaWMEHbIlee
3HaueHUs (YHKIMM Ha TMPOMEXKYTKE, HENpepblBHAS (DYyHKIMS,
acuMNTOTHl rpaduka (yHKUMHU, TepBas W BTOpas MPOU3BOAHAS
GyHKIMM, TEOMETPUYECKU W (U3UYECKUN CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, OINpEACNICHHbII HHTErpal; yMEHUE HaXOAHTh
acuMNTOThl rpaduka (QYHKIMH; YMEHUE BBIYUCIATH MPOU3BOJHBIC
CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU (DYHKIIHMI, HAXOAUTH
ypaBHEHHE KacaTelbHOW K Tpaduky (YyHKIMH; YMEHUE HaXOAUTh
IPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI; yMEHUE HCIOJIb30BaATh
IPOU3BOJIHYIO JUIsl UCClieIOBaHUs (PYHKIUNA, HAXOAUTh HAUOOJbIINE U
HaUMEHBIINE 3HaYeHUs! QYHKIIHI; CTPOUTH TpadUKH MHOTOUJICHOB

C UCIOJIb30BAaHHWEM ammapaTa MaTEeMaTHYECKOTO aHalin3a; MPUMEHSAThH
NPOU3BOJHYIO  JIJII  HaXOXKACHUS  HAWIYYIIEro  pelieHus B
MPUKJIATHBIX, B TOM YHCJIE COIIMAIBHO-I)KOHOMHYECKUX U (PU3UIECKUX
3a/1a4ax; HaxXOJWTh TIUIOMAAU U OO0BeMbl (HUTYpP C TOMOIIBIO
WHTErpaJia; MPUBOIUTH IPUMEPHI MATEMAaTHUECKOTO MOJISTUPOBAHUS C
noMoIibio quddepeHnanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk GyHKIUH, oOpaTHas
byHKIMSA, KOMIO3UIIUS GYHKIUHN, TuHEHHAs QYHKIUS, KBaIpaTHIHas
byHKIMA,  panWoHanbHas — GYHKIOMSA,  CTeneHHas  (QyHKIus,
TPUTOHOMETpUUYECKHue (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUECKHE
dbyHKIIMK, MOKa3aTelabHas u Jjorapudmuueckas (QyHKIMH; yMEHHE
CTpOUTH TpaUKN U3yYEHHBIX (PYHKIIMH, BBIMOIHATH MIPeoOpa30BaHus
rpadukoB QyHKIMH, UCTIOIB30BATh TPa( KU I H3yUEHUS MPOIECCOB
¥ 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MTPEIMETOB
W 3a/lad U3 peajbHOM >KU3HU; BBIpaXaTh (OpPMYyIaMH 3aBUCUMOCTH
MEXIy BEIWYMHAMU; HCIIOIH30BaTh CBOWCTBA W Tpaduku (QyHKIHiA
JUTSL PEIICHUs YpaBHEHWH, HEPABEHCTB M 3ajady C MapamMeTpaMu,
U300pakaTh Ha KOOPJMHATHOW TIIJIOCKOCTH MHOXECTBA PEIICHHM
ypaBHEHH, HEPABEHCTB M KX CUCTEM
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YMeHue pemiaTh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, AOJU U YaCTH, HA JIBU>KEHHE, padOTy, CTOUMOCTh TOBapOB
U YCIYyr, HaJIOTH, 3aJayd M3 O0JIaCTH YNpaBIEHUS JHYHBIMU U
ceMeHHbIMU (PUHAHCAMM); COCTABJISTH BBIPAKEHMS, YpaBHEHHUS,
HEPAaBEHCTBA W HX CHUCTEMBI II0 YCIOBHUIO 3aJadyd, HUCCIEA0BATh
NOJIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBIONOJ00HOCTh PE3YNIbTATOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYallMM HA SI3bIKE MATEMATHUKH;
COCTaBJISITh BBIPAKECHMSI, YPABHEHHUSI, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBUIO  3aJadyd, MCCIEJOBaTh IIOCTPOEHHBIE  MOJEIU  C
UCIOJIb30BaHKUEM alapara anreopbl, HHTEPIPETUPOBATH MOTYYEHHBIH
pe3yJbTar

YMeHue omnepupoBaTh TOHATHIAMHU: CpeaHee apudMeTH4ecKoe,
MeJlMaHa, HauOoJIbIllee U HAaUMEHBIIIee 3HAUCHUS, pa3Max, TUCIIepCus,
CTaHJApTHOE OTKJIOHEHHE YHWCIOBOrO HAa0Opa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh MH(GOPMAIIUIO, MPEICTABICHHYIO B TabiauIax, Ha
auarpaMMax, rpadukax, OTpa)KaloIllyl0 CBOMCTBA  pealbHBIX
IPOLIECCOB U SIBICHUMN; MPEACTABISATh HMH(GOPMAIMIO C MOMOIIBIO
TaOJIUIl U JTMarpaMM; UCCIIEIOBaTh CTaTUCTUYECKUE JTAaHHBIE, B TOM
qyclie C MNpUMEHEHHWEeM TpadUyecKuX METOJIOB M AIIEKTPOHHBIX
CPeICTB; TpaUUecKd HCCIeqOBaTh COBMECTHBIC HAONIONCHUS C
MIOMOIIBIO JJUATPAMM PAaCCEUBAHUS U JIMHEWHOW peErpeccuu
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YMeHUEe OIepUpOBATH NOHATUAMHU: CIIYYalHBIM ONBIT U CIy4anHOE
COOBITHE, BEPOSTHOCTh CIYyYaWHOIO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C MCHOJb30BaHUEM TI'papueCKUX METOJIOB; MPUMEHSTh
(GOpMyIIbI CIIOKEHUS U YMHOXKEHHSI BEPOSATHOCTEH, OPMYITy MOJTHOM
BEepOSTHOCTH, ¢opmyny bepHymnu, koMOuHAaTOpHBIE (aKTBl U
(GopMyIbl; OLIEHHBATh BEPOSITHOCTH pPEANbHBIX COOBITUH; YMEHHE
ONIEpUPOBATh IOHATUAMM: CIydalHas BEJIMYMHA, paCIpEacIICHUue
BEPOATHOCTEH,  MaTeMaTU4eCKOe  OXKHUIAHWE, JHUCIEpPCHUs U
CTaH/JApTHOE  OTKJIOHEHHWE CIy4yalHOHM  BENWYHMHBI, (QYHKIHUH
pacnpenesneHuss M IUIOTHOCTH PaBHOMEPHOIO, IIOKAa3aTEJIbHOIO H
HOPMAJIbHOTO pacCHpENesICHUl; YMEHHME MCIIOIb30BaTh CBOWCTBA
VU3YUYCHHBIX PACHPENCICHUM Ul pEeLICHUs 3aJad; 3HAKOMCTBO C
NOHSATUSIMHU: 3aKOH  OOJIBIIMUX  YHUCEJN, METOJbl  BBIOOPOYHBIX
UCCIIEOBAHNN; YMEHHE MPUBOJIUTH MPUMEPHI NPOSBICHUS 3aKOHA
OOJBIINX YKUCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;, YMEHHE
ONEpUPOBaTh  IMOHATHUAMHU: COYETaHUE, IIEPECTAHOBKA, YMCIIO
COUYETAaHMH, YHUCIO TMEpecTaHoBOK; OuHOM HploToOHa; ymeHue
IPUMEHATh KOMOMHATOpHBbIE (DaKThl M PACCYXKACHHUS JI1 PELICHUs
3aJa4; OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITUH; COCTaBISTH
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH ITOJIYYEHHBIH PE3YJIbTAT

YMeHue omnepupoBaTh IOHATUSAMHU: TOYKa, NOpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIrja, IUIOCKUWA YroJl,
JIBYIPaHHBIA yTOJI, TPEXTPAHHBIA YTOJI, CKPELIUBAIOIIUECS MPSAMBIE,
NapaJuIEIbHOCTD U NEPIIEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEM, Yol
MEXKY MPAMBIMH, YTOJ MEXAY NPSIMOU U IIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKM JO0 IUIOCKOCTH, PaCCTOSIHUE
MEXKJY MNPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHUU 3a7a4 W3y4eHHBIE (DAKTBI U TEOPEMBI
TUTAHUMETPU U, YMEHHUE OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOIIETO
MHpA;  CTPOUTh  MATEMATHYECKHME  MOAEAM C  IOMOIIBIO
F€OMETPUYECKUX TOHATUW W BEIIMYMH, PEUIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a4U
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10 YMeHune onepupoBaTh NOHATUSAMU: TUIOLIAAb (PUTYpBI, 00bEM (PUTYpHI,

MHOTOI'pPaHHUK, ITPaBUJIbHBIN MHOTOTPaHHUK, CECYECHUE
MHOTOTpaHHUKa, Ky0, napajieiaenunea, npu3Ma, nupamMmuia, purypa u
NOBEPXHOCTh BpalleHUs, LUMIUHApP, KOHYC, Wap, cdepa, IUouaab
cheppl, IUIOWAAL TOBEPXHOCTH MHUPAMHUAbI, NPHU3MBI, KOHYCA,
HWIMHJIPa, 00BeM KyOa, MPSIMOYTOJIbHOIO Mapasuieienumea,

NUpaMubl, TPU3MbI, UWIWMHApPA, KOHyca, IIapa, pa3BeEpTKa
NOBEPXHOCTH, CEUCHUSI KOHYCa UM LWJIMHJIpPA, NapaJuIeIbHbIE OCU WIH
OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTh, Kacaromasics cQepsl,
UWIMHApPA, KOHYCa; YMEHHME CTPOUTh CEYEHHE MHOIOTPAaHHUKA,
U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTU BPAILICHUS, UX
CEYEHUs, B TOM YHUCJIE C MOMOILUBIO AIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHSTh CBONCTBA T€OMETPUYECKUX (UTYp, CAMOCTOATEIHHO
dbopMynupoBaTh OmpeneNieHusT u3ydaeMmblx (GUTyp, BBLABUTATH
TUMOTE3bl O CBOWMCTBAX M TMpPHU3HAKaX TE€OMETpUYecKuX ¢uryp,
00OCHOBBIBaTh WJIM  ONpOBEpraTh HUX; yMEHHE TMPOBOIUTH
kinaccupukanuoo ¢GUryp Mo pazIuyHbIM IPU3HAKAM, BBITIOJIHATH
HEOOXOIMMBIE JIOTIOJIHUTENbHBIE TOCTPOCHUS

11 YMeHue omnepupoBaTh TMOHATUSMHU: JBWKEHHE B MPOCTPAHCTBE,
napasuIeIbHBIN MepEeHOC, CHMMETPHSI Ha IJIOCKOCTH U B POCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHKWe MOA00HWs, MOM00HBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIC W TOJJOOHBIC (PUTYPHI, B TOM YHCJIC B IIPHPO/IC,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh FT€OMETPHUUSCKAE OTHOIICHHS
NP PEIICHUU 3a]a4; HaXOJUTh T€OMETPUUYECKUE BEIUYHMHBI (IJIMHA,
yroJ, IUIoNaab, 00bEeM) MpHU PEIICHUH 3a1ad U3 JAPYTuX Y4eOHBIX
NpeIMETOB W W3  pealbHOM  JKU3HU; YMEHHE  BBIYHCIATH
T€OMETPUYECKUE BEJTMYMHBI (JITTUHA, YTOJI, IUIOMIA b, 00bEeM, IJIOMA
MOBEPXHOCTH), MCTONB3Ys M3Y4YCHHBbIC (POPMYNIBI U METONBI, B TOM
quclie: TUIONIaJbh TMOBEPXHOCTH MHPAMHJIBI, MPHU3MBI, KOHYCa,
MWIAHIpA, TUlomanas cdepel; o0beM KyOa, MPSMOYTOJIBHOTO
napayjiesienuIeia, TUPaMuabl, TPU3MbI, WINHAPA, KOHYyca, MIapa;
yMEHHE HaXOJAUTh OTHOIICHHE 00HEMOB MOIO0HBIX PUTYD
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12

YMeHue OonepupoBaTh MOHATUSAMM: NPSIMOYrOJbHAas CHCTEMA
KOOPJAHMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPJIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO, Pa3I0KEHUE BEKTOPA T10
0a3ucy, CKasIpHOE INPOU3BENEHUE, BEKTOPHOE NPOU3BEACHUE, YIOJ
MEXIy BEKTOpaMH; yMEHUE  MCIIOJNIb30BATh  BEKTOPHBIA W
KOOPJAMHATHBIN METON Il PEUIEHUs I€OMETPUYECKUX 3a/1a4d U 3a7ad
OpYTUX y4eOHBIX MIPEAMETOB

13

YMeHue BbIOMpaTh MOAXOASAIIMM METOJ Ui peuleHus 3aaaud;
IIOHMMaHNWE 3HAYMMOCTH MATEMAaTUKH B W3YYECHUHU IPUPOAHBIX U
OOIIIECTBEHHBIX MPOLECCOB W SBJICHUI; yMEHUE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBl  MATEMAaTHUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOM
MaTeMaTUYECKON HAYKHU

IlepedeHb 3J1eMeHTOB colep:xkaHusi, mpoBepsieMbix Ha EI'J mo maremaTunke

Kon [IpoBepseMblii 3JIEMEHT COJIEpKAHUS
1 Uucna v BEIYUCICHUS

11 HartypanbHbie u nienbie yncna. [I[pu3Hakyu 1eTMMOCTH HEIbIX YUCeT

1.2 Pannonanbabie unciaa. OOBIKHOBEHHBIE M JCCATUYHBIC TPOOH, MPOIICHTHI,
OCCKOHEUHBIE TIEPUOINYECKUE IPOOH

13 ApudmeTndyeckuit KOpPEHb HATypAIbHOU CTETICHU.

JleiicTBus ¢ apru(PpMETHIECKUMHU KOPHSIMU HATypaIbHOW CTETICHH

14 Crenens c nenbiM nokazateiaeM. CTeneHb ¢ pallOHATBHBIM TOKA3aTEIEM.
CaoiicTBa cTenIeHU

15 CuHyc, KOCUHYC Y TaHT'€HC YKCIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JleciTHIHBIE U HATYPaATbHBIC JTOTAPUPMBI

1.7 JleiicTBuTenbHBIC Yncia. ApudMeTHaecKkue onepanuu ¢ JeHCTBUTEIIbHBIMU
yuciamu. [IpubnuxeHHble BRIUUCIICHHUS, IPABUIIa OKPYTJICHUS, MIPUKUIKA U
OLICHKA pPEe3yJIbTaTa BBIYUCICHUN

18 [IpeoOpazoBaHue BhIpaKEHUI

1.9 KowmrekcHble uncia
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2 YpaBHEHHUs U HEPABCHCTBA

2.1 Hensie n IpOOHO-paIMOHAIbHBIC YPABHCHUS

2.2 | YppauunoHalbHbIe ypaBHEHNUS

2.3 TpuronoMmeTpuieckrue ypaBHCHHUS

2.4 Toka3aTelbHbIE U JIOrapUPMUUCCKHE YPABHEHNUS

2.5 | Ilenble u 1poGHO-PAIIHOHAIBHEIC HEPABEHCTBA

2.6 HppanmnonanbHbie HEPAaBEHCTBA

2.7 | Iloka3aTenbHbIC U JOrapiupMHYCCKIE HEPABCHCTBA

2.8 | TpuroHoMeTpHYeCKHe HEPABEHCTBA

2.9 | Cucrems u COBOKYITHOCTH YPaBHCHHI W HEPABEHCTB

2.10 | YpaBHeHus, HEpABEHCTBA M CHCTEMBI ¢ IAPAMETPAMHE

2.11 | Matpuria cucTeMb! THHEHHBIX ypaBHEeHHiT. ONPENeINTe b MATPHLIbL

3 OyHKIMUK U TpadUKU

3.1 Oynknusi, cnocoObl 3amanus ¢GyHknuu. ['padux dynkmuu. B3anmnO
obpatrHeie (yHkiuu. YeTHeie u HedeTHble (yHKIuU. Ilepuognyeckue
byHKIIN

3.2 OO6nactp onpeneneHuss ¥ MHOKECTBO 3HaUeHU QyHkiuu. Hymu QyHkimu.
[TpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl u MUHUMYMBI (GyHKuu. Hawbonbiiee u HauMeHbIee
3HaueHHe (DYHKIMH Ha POMEXKYTKE

3.3 | Crenennas GYHKIMS ¢ HATYPAJTBHBIM U IIEJIBIM MOKa3aTesneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OW CTENECHU

3.4 Tpuronomerpudeckre GyHKIHH, UX CBOMCTBA U TpaduKu

3.5 [TokazarenbHas u norapudmudeckas QyHKIUU, UX CBOMCTBA U rpaduku

3.6 Touku pazpeiBa. AcumnToThl rpadukoB (yHkiud. CBoiicTBa (DYyHKIHUIA,
HEIPEPHIBHBIX HA OTPE3KE

3.7

ITocieoBaTEILHOCTH, CIIOCOOBI 3aJJaHUs OCIIEIOBATEIILHOCTEN
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3.8 ApudmeTtudeckas u reomeTpuueckas nporpeccun. @opmysa CI0KHBIX
MPOLICHTOB
4 Hauana maTemaTnueckoro anaiamsa
4.1 [TpousBonnas ¢pyukiuu. [Ipor3BogHbIE 2JIeMEHTAPHBIX (PYHKITHIMA
4.2 [IpymeHeHue Mpou3BOAHON K UCCIEI0BaHNIO (YHKUINNA HA MOHOTOHHOCTh U
SKCTpeMyMbl. HaxoxieHue HauOOJbIIEro W HAUMEHBIIETO 3HAYCHUS
(YHKIIMU HA OTpE3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoOecTBa U JIOTHKa
5.1 MHoO€ecTBO, onepalnu HaJl MHOKecTBamMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @uUrypsl Ha TIIOCKOCTH
7.2 [IpsiMBIE U TIIIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHUKH
7.4 | Tenawu ITOBEPXHOCTH BpaILCHUS
7.5

KoopannaTel 1 BEKTOPBI
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