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OdenepanbHas pabouas mnporpamma Mo ydeOHOMY mpenmeTry «MartemaTukay
(yrnyOnénubiit ypoBeHb) (mpeameTHas obaacts «Matemaruka u nHpopmatukay) (naiee
COOTBETCTBEHHO — MpOrpamMMa Mo MaTeMaTUKe, MaTEMAaTHKa) BKIIFOYAET MOSICHUTEIbHY IO
3aMUCKY, COJIep)KaHUe OOYUYeHUs], TUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHHUSI MPOTPAMMBI
10 MaTeMaTHhKe, TeMaTHYECKOe TJIaHUPOBAHHUE.

[TosicHuTenpHAs 3amucKa OTpa)kaeT oOIIUe LETU U 3aJa4i U3YyYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3YYEHHIO 00ydYarolIuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a TakKe MOJIXOJbl K OTOOpY coaepxk aHusi,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YJIbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPbBIC
npeaaratoTces Ajig 005S3aTeNbHOT0 U3Y4YeHHUS B KaXKJOM KJacce Ha YPOBHE CpEIHEro
o01rero oOpazoBaHuUs.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOTPAMMBI MO MAaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeJMETHBIC pe3yJbTaThl 32 BECh MEpHOJ] OOydYeHHUS Ha YpPOBHE
cpelnHero oOmiero oopa3oBaHus, a TakXKe MPEeIMETHbIC JOCTHXKEHHUS OO0y4aromerocs
3a KaXbIi TOJ] 00ydeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo MaremMaTuke yriyOJIEHHOTO YPOBHS JJis 00y4YaromMUXcs Ha YPOBHE
cpea”ero oOmiero obOpa3oBanusi paspaborana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpPeOOBaHUMN, TMPEIBABISIEMBIX K MaTeMaTHUYECKOMY
00pa3oBaHWIO, W TPAAUIUMK pOocCUCKOro oOpa3oBaHus. Peamuzammss mnporpaMmbl
0  MaTeMaThKe  OO0ecClleuMBaeT  OBJAJEHHWE  KJIIOYEBBIMH  KOMIICTCHIUSIMH,
COCTABJISIOMIMMH  OCHOBY JUIS CAaMOPAa3BUTHS UM HEMPEPHIBHOTO 00Opa3oBaHMA,
IIEJIOCTHOCTH OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M TI03HABATEIFHOTO PA3BUTHS JIMYHOCTH
00yJaromuxcs.

B nporpamMme 1o maTteMaTuKe YYTEHbI UJIEW U NoJIokeHUs «KoHLenuu pa3BuTus
MareMaTH4eckoro ooOpaszoBanuss B Poccmiickoii @Deaeparuu». B coorBeTcTBHH
C Ha3BaHUEM KOHIICTIIIMM MaTEMAaTHYECKOEe 00pa3oBaHUE JOJKHO, B YACTHOCTH, pelIaTh
3aauy obOecrnedeHus HEOOXOAMMOrO CTpaHe YHUCiIa O0Yy4arol[uxcs, mMaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA MJIA MPOAOJIKEHUS OO0pa30BaHUSl MO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIIOUYas MPenojaBaHue MaTeMAaTHUKW, MaTEMAaTUUECKUE UCCIIEIOBAHUS,
paboty B chepe MHOOPMANMOHHBIX TEXHOJOTHMH W JAPYTHX, a TaKkKe OOeCICUCHHS
JUTSL K&XK0T0 00yYarolerocsi BO3MOKHOCTHU JIOCTUKEHUS MAaTEMAaTHUYE€CKOM MOArOTOBKU
B COOTBETCTBHUU C HEOOXONMMBIM €My ypoBHeM. VIMEHHO Ha pemieHue 3THX 3ajaad
HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJIEHHOTO YPOBHS.

B snoxy mudpoBoit Tpanchopmarmm Bcex cdep YEIOBEUECKOW AEATEIHbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0e3  Xopouien
MaTeMaTU4eCKOM MOJArOTOBKUA. JTO OOYCIOBJIEHO TEM, YTO B HAIIU JHU PACTET UMCIIO
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CHEIUANBHOCTEH, CBS3aHHBIX C HEMOCPEJACTBEHHBIM TNPUMECHCHHEM MATEMATHKU:
u B chepe PKOHOMUKH, U B Ou3HECE, W B TEXHOJOTMYECKHUX OOJIACTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr oOOydaroIUXcs, Ajs KOTOPBIX
MaTeMaThKa CTaHOBHUTCS 3HAYMMBIM TpEaMETOM, (QYHIaMEHTOM oOpa30BaHWS,
CYILIECTBEHHO paciupsieTcs. B Hero BXoasT He TOJBKO oOydaromuecs, IIaHuPYoIue
3aHUMATbCSI TBOPUYECKOM M HCCIIENOBATEIbCKON paboToOM B 00JIacTM MaTeMaTHKH,
nHOpMaTHKH, (HPU3UKH, DKOHOMHUKH U B JAPYTUX 00JACTIX, HO M T€, KOMy MaTeMaTHKa
HY>KHA JIJI UCTIOJIb30BaHUSI B TPO(eccusx, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpukianHas 3HAYUMOCTH MaTeMaTUKU OOYCJIOBJIEHA TEM, 4YTO €€ MpeaMEeTOM
SBJITFOTCS ()yHIaMEHTAIbHBIE CTPYKTYPBI HAIIETO0 MHUpPA: MPOCTPAHCTBEHHBIC (POPMBI U
KOJIMYCCTBCHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIC 3aBHCHMOCTH U  KaTETOPUU
HEONPEACIEHHOCTH, OT MPOCTEUIINX, YCBAaMBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
710 JIOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX JIJISi Pa3BUTHUS HAYYHBIX U TEXHOJOTHUYECKHUX
uacii. be3 KOHKPETHBIX MaTeMAaTHUYECKUX 3HAHWUN 3aTPYAHCHO MOHUMAHHWE MPHUHIIMIIOB
YCTPOMCTBA M HMCIOJB30BaHMS COBPEMEHHON TEXHUKH, BOCIPHUATHE M HHTEPIIPCTAIIUS
pa3HOOOpa3HOW  COIMANbHOM, OJKOHOMHYECKOH, TMOJMTHYECKOW  HHQpopMaIuwy,
Manod¢p(}EeKTHBHA TOBCEIHEBHAsI MPaKTUYeCKas IeATeIbHOCTh. Bo MHorux cdepax
npodeccroHaTBHON IeATeIbHOCTH TPEOYIOTCS YMEHUS BBITIOTHATH PACYEThI, COCTABIIATH
QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOJIUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAIIIIO
B BUJI€ TAOJIMII, TUarpaMm U rpadMKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuIupeHreM chep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BCE Oonee BaXXHBIM CTAHOBUTCS MATEMATUUECKHM CTUIb MBIILICHUS,
NPOSIBISIOMINICS B ONpeaeia¢HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccUUKaIKs U CUCTeMaTu3aius, abcTparupoBanue u aHaynorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKIIOUCHUM, TpaBWiIa HX KOHCTPYMPOBAHHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOCHUN,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHS
dbopmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXXIEHHUSA, TEM CaMbiM (OPMUPYIOT
JOTUYECKUW CTUIh  MBIIUICHUsA. Bemymas poib  OPUHAMICKUT MaTEMaTHKE
B (OpMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] W BOCTIUTAHUN YMEHUU
JEHCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE W
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHust 3ajad — OCHOBBI JJIsl OpTaHU3AINH
y4eOHOW JESTENBbHOCTH Ha YypOKax MaTEeMaTUKU — Pa3BUBAIOTCSA TBOpUYECKas U
MIPUKJIAHAS] CTOPOHBI MBITILICHUS.

OOyueHne maTeMaTUKe AAET BO3MOXKHOCTH Pa3BUBATh y OOYYAIONIUXCS TOUYHYIO,
palMOHATIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
SI3BIKOBBIC, CHMBOJMYECKHE, TpapUUYECKHUe CPEACTBA IS BBIPAKCHUS CYXKICHUU H
HaTJISTHOTO WX MPEACTABICHHUS.
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HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIAETCS 0011lee 3HAKOMCTBO C METOJJaMU NTO3HAHUA JE€HCTBUTEIbHOCTH, IPEACTABICHHE
O MpeaMeTe U METOJI€ MATeMAaTHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEeMATHKU JUIsl pPEeLIeHUs
HAy4YHbIX U MPUKIAIHBIX 3a/1a4. Takum o0pazoM, MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ] B GOpMHUpPOBaHUE OOILIEH KYJIbTYphI UEOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHUMAaHUIO KpPacOThl W U3SIIECTBA MAaTEeMAaTHMYECKUX PACCYKIEHUM, BOCHPUSITHIO
reoOMeTpUYECKUX POpM, YCBOCHHIO UIEU CUMMETPHH.

[IpuoputeTHbiMu HensiMu 00yueHust Mmarematuke B 10-11 knaccax Ha yrinyOnéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

(dopMHUpOBaHUE IIEHTPATbHBIX MAaTeMAaTHMYECKUX MOHATUH (YKCIO, BEIWYMHA,
reoMeTrpuyeckass (Qurypa, mnepeMeHHas, BepOSTHOCTb, (YHKIMSA, HPOU3BOIHAS,
UHTETpai), 00ecreunBarouX MPeeMCTBEHHOCTh U MEePCIEKTUBHOCTh MATEMATHUYECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBe/IeHHe OOy4YaloIMXCs Ha JOCTYIMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKU KaK 4acTH
oO11el KyJlIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0O0ydarouumxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKHU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHYECKHME AacCleKThl B pEaJbHbIX JKU3HEHHBIX CHUTYalHsX
U TNpU M3YyYCHUH JAPYTHX Y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HX HAa S3bIKE MaTeMaTUKH U  CO3/1aBaTh
MaT€MAaTHYECKUE MOJENH, IPUMEHSATh OCBOEHHBI  MaTEeMaTUYECKUU  ammapar
IUIsl PElIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad, UHTEPIPETHPOBATh U OLIEHHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiep>kaHusi MmaTemaTuku B 10—11 kiaccax yriayOGiaéHHOTO
ypOBHA sBIAIOTCS: «Yucina W BBIUUCIHCHUS», «AnreOpa» («Anrebpandeckue
BBIpaKEHUsD», «YPAaBHEHHUS M HEPABEHCTBa»), «Hauama MaremaTHyecKoro aHaiuzay,
«l'eometrpus» («['eomerpuyeckue ¢Gurypel W HUX CBOicTBa», «l3Mmepenue
F€OMETPUYECKUX BEIHYHUH»), «BeposTHOCTh U cTaTucTUKa». JlaHHBIE JHUHUU
Pa3BUBAIOTCS MapalIeIbHO, KaXKJlasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMoaencTBur. Kpome 3toro,
UX OOBEAMHSET JOTHYECKAs COCTABISIONIAs, TPATUIIMOHHO TPHUCYIIAsi MaTeMaTUKE U
MPOHU3bIBAIONIAS BCE MaTeMaTUYECKHUE KypChl M COJEpXKaTelbHblE JIMHUU.
ChopmymupoBannoe Bo PI'OC COO tpeboBaHHE «yMEHUE OMEPUPOBATH MOHITHSIMU:
ONpEeJIeIeHNE, aKCHOMa, TEOpeMa, CIJIEJICTBUE, CBOMCTBO, IMPHU3HAK, 0Ka3aTENIbCTBO,
PaBHOCUJIbHBIE bopMyIHPOBKHY, yYMEHUE dbopmyIUpoBaTh oOpaTtHoe "
MPOTUBOMNOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH MHPUMEPhl U KOHTPHPUMEPHI,
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UCIIOJI30BaTh METOJl MAaTEeMaTUYeCKOM WHAYKIMH, MPOBOJAUTH JIOKa3aTeJIbHbIE
paccyKIeHuss TpU pEelIeHUWU 3aJay, OLEHHUBATh JIOTMYECKYIO IPaBHIBHOCTH
paccyKIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a (POpMHUpPOBAHHUE JIOTMUYECKUX
YMEHHUI pacrpeensercss Mo BCeM rojaM OOy4YeHHs Ha YPOBHE CpEeIHEro oOIIero
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBAsIETCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
IpeaycMaTpUBaeTcsl M3ydyeHue ydeOHoro mnpenmera «Maremartuka» B paMKax TpEX
y4eOHBIX KypCcOB: «Airedpa u Havaja MaTeMaTHUECKOro aHainu3a», «I'eoMeTpusi»,
«BeposTHOCTh U cTaTucTUKay. DOPMUPOBAHHE JOTUYECKUX YMEHUM OCYIIECTBISETCS
Ha TPOTSHKEHUH BCeX JIET OOy4YeHUsT Ha YpPOBHE CpeJHero ooOiiero obpa3zoBaHus,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCA B COJIEpKAHUE BCEX HA3BAHHBIX BbIIIE YYEOHBIX
KYpPCOB.

OOmiee KOMMYECTBO YACOB, HANpPABICHHBIX HAa  HM3y4YE€HHE MaTEMaTUKH
Ha yriy6sensom yposae — 544: B 10 kiacce — 272 yaca (8 wacos B Heneno), B 11 kiacce —
272 4daca (8 4acoB B HEJEIIO).
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIMTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3HMIMU OOYyYaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAILHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMHU M HA3HAUCHUCM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K MPOLUIOMY W HACTOSIIEMY POCCUHCKOW MaTEMAaTHKH, LEHHOCTHOE OTHOLIECHUE
K JOCTH)KEHHUSIM POCCHMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOW IIKOJIBL,
UCIIOJIb30BaHUE JTUX JOCTIKEHUH B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChHOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOIO TOBEAECHUS, CBSI3aHHOIO C NPAaKTHUYECKUM
OPUMEHEHHEM JOCTHKEHUM HAYKHM U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHHH, pacCyXICHUH, BOCIPHUMYUBOCTD
K MaTEMaTUYECKUM aclieKTaM pa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyUecKOro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh YMCHHUS INMPUMEHATH MaTEMAaTHUYCCKHE 3HAHUS B HHTEpecax
3I0POBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOC MHTAaHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH W OT/BIXa,
perynsipHas Gu3UYecKas aKkTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-030POBHTEIBLHON JEATCIHHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHHSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUS, UHTEPEC K Pa3IUYHbIM
chepam mpoPeCcCHOHAIIBHON EATEeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIC IUIaHBbl, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTHU4eCKOMy OOpa30BaHUIO U caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEU JKU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlady MaTeMaTHYECKOU
HaIpaBJICHHOCTH;
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7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

Cc(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIHUSHUS COLUAIBHO-
HSKOHOMHYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHON CPEbl, OCO3HAHUE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIA pEIIeHHs 3adad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromICi
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyYKH U OOIIECTBEHHOMN MPaKTHUKH, IIOHMMAaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeITEIBHOCTH, ITAOB €€ PAa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMM, OBJaJCHHE S3BIKOM MaTeMaTHKH M MaTeMaTH4eCKOH KyIabTypoi
KaKk CpPEICTBOM TIIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOyuaromerocsa OyayT chopMupoBaHbl MO3HaBaTEIbHbIE YHUBEpCAIbHBIE Yy4eOHBIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEUCTBHS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISIBIIATH W XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEICICHUS
NOHSITHM, YCTAaHABIMBATH CYIIECTBEHHBIM TMPHU3HAK KJIACCHU(PUKAIMK, OCHOBaHUS
1St 00001IIEeHUsT U CPAaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIIPHUHUMATh, (POPMYIUPOBATH M IPEOOPA30OBBIBAThH CYXKIICHUS: YTBEPIUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEUUS
B (akrax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUAX, MpeasiaraTh KPUTEPUH JJIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIBHO JIOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh apPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHHUS U BHIBOIBI;

BBIOMpATh COCO0 penieHrs yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KPUTEPUEB).
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Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIMEPUMEHT, UCCJIEIO0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (HOPMYNIHpPOBATH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOIIOCHUS, UCCIEOBAHUSI, OIICHUBATH JIOCTOBEPHOCTH MOJYyYCHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BBIJBHUIaTh
PEANOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1€UIIUTHI MHPOPMAIINU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOMPOC
U JJIsl PEIICHUS 3a/1a4H;

BLIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HWH(OPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEJACTaBIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh HAAEKHOCTh MHPOPMAIMHU MO CAMOCTOATENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJbHbIe yuyeOHbIe JeCTBUSA:

BOCIIPUHMMATh U (OPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUAMH
U 1eJISIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEUICHUs 3a/ladyl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/iauu, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA TMOWCK PEIICHHUS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYACTHUKOB JHAJOra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJAbTaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM PELICHUS 3a/1a4M, BBIOMPATh CLIOCO0 PELIEHUs C YUETOM
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOW MH(MOPMALIUH.
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CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMM IMO3HABATENILHOW pedreKkcur Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTH>KCHUS WM HEJIOCTHKEHUS PE3YJIHbTAaTOB JIEITEIIbBHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHUMATh W UCTIONB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOH JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHUILI pPadoT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpoOIecC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMmax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThl M KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIMii
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

IlpeamMeTHBIe Ppe3yabTaTbhl OCBOCHHS (QefepabHOM pabdodeil  MporpaMMbI

0 MaTEeMaTUKE MPEICTaBICHBbI MO rojaM OOY4YeHHS B paMKax OTIEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3iejiaX HaCTOSIIEN POrPaMMBI.
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHbIil Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHaIN3ay SBIISETCS OJHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpEIHEro oOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil M3y4eHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrol CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHE OOYYaloIUXCSI Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH()OpPMATUKHU, OOIIECTBO3HAHUS, WCTOPUHU, CJIOBECHOCTH U JPYTUX JAUCIUIUIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIuMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  Hayk, Koropas (QopMyiaupyeT CBOM  JIOCTHIKEHUS
B MaTteMaTudeckoi (opme.

VY4eOHbIi Kypc anredpbl U Ha4ajdl MaTeMaTUYECKOTO aHallh3a 3aKjIa/blBa€T OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTUU, TIOHHUMAHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KU3HM, IO3BOJISCT
OPUCHTHPOBATLCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh WX IS JalibHEWIIero oOpa3oBaHUs M B IOBCEIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKAa3bIBaTh YTBEPKIACHUS
C TOMOIIBIO HHAYKIMU M PACCYKAATh NEAYKTHUBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETH3alnio, abcTparupoBaHue W aHAIOTHIO, (OPMUPYET  KpPEaTUBHOE
U KPUTUUYECKOE MBIILICHHE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs MoJy4aroT HOBBIN ONBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
NOCTPOEHUSI MAaTeMaTUYECKHX MOJEJNEH peajbHbIX CUTyallUid, WHTEpIpETAlUU
MOJIYYEHHBIX PELICHHUM, 3HAKOMSTCS ¢ TPUMEpPaMHU MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U HUCKYCCTBE, C BBLAAIOIIUMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMU U UX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEIILHBIM IMOTEHITUAIOM, KOTOPBIN
peanm3yeTcss Kak depe3 y4deOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U 4epe3 crennuuKy yueOHOM qesTeTbHOCTH, TPeOyIoei
MPOJIOKUTENIBHON KOHIIEHTPAIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AKKYPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOydeHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUS.

B cTpykType ydeOHOro kypca «Ainredpa M Havajlla MaTEMaTHUYECKOTO aHaJIM3a»
BBIJICJICHBI CIIEAYIOIINE COACPKATEIIbHO-METOIUYECKUE TUHUN: «HrCTa U BBIYUCICHUS,
«Dynkuu u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauanma maremaTuueckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pasjaeiamu. J[aHHbIA yueOHBIH KypcC SIBJISIETCS MUHTETPATUBHBIM, MOCKOJBKY
o0beuHsIET B ce0e cofepikaHNe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAKUX KaK
anredpa, TPUrOHOMETPHUSI, MAaTEMATUUYECKHUM aHANIU3, TEOPUS MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo mepe Toro kak oOyuvaromuecs OBIaJeBalOT BCE Oosee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJefoBaTeabHO  (opMmMupyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYallWH,
NPUMEHATh 3HaHWS, TOJIYYCHHBIE NpPH HM3YYCHUU YUEeOHOro Kypca, IJis pelIeHus
CaMOCTOSITEIbHO  C(OPMYJTMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yuclia W BBIYMCICHUS» 3aBeplIaeT
¢bopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHWCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaTo Ha YpPOBHE OCHOBHOro oOmiero oOpasoBanusi. Ha ypoBHe cpenHero o01iero
oOpa3zoBaHus 0cO00€ BHUMaHHUE ynenseTcss (POPMHUPOBAHUIO HABBIKOB PallMOHAJIBHBIX
BBIYKCJICHUH, BKIIFOYAIONMIUX B ce0s MCIOJIB30BaHUE Pa3IMYHBIX (POpM 3amucu 4uca,
yMEHUE JejaTh NPUKHUIKY, BBIMOJHATh NPUOMKEHHBIC BBIYUCICHHS, OIICHUBATH
YHUCIIOBbIE BBIPAXKEHHUA, pabdoTaTh C MaTeMaTHUYECKUMHU KOHCTAHTAMU. 3HAKOMBIE
0oOy4JaromMMCsl MHOXKECTBA HATYPAJIbHBIX, IIEJBIX, PAIMOHAIBHBIX U JIEACTBUTEIBHBIX
Yucell JOTOMHIIOTCS MHOKECTBOM KOMILJIEKCHBIX Yuceld. B KakIoM M3 3THX MHOXKECTB
paccMaTpHUBaIOTCS CBOMCTBEHHBIE €My crelupuYecKrue 3a/ladyd U Olepaluu: JeJIeHHe
HAIeJI0, ONEepUpPOBAHUE OCTAaTKAaMKW HAa MHOKECTBE IIJIBIX YHCEeJ, 0COOBbIe CBOWCTBA
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKhe omepanuu, a TakkKe
U3BJICYCHUE KOPHS HATypaJibHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONb3YeMBIX 4YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IuYHbIX 3aaad
dbopMupyetcst mpencTaBIeHUE O EAMHCTBE MaTeMaTWKH Kak Hayku U €€ poju
B IIOCTPOCHUM MOJEJIEd pEeaJbHOr0 MHpA, UIUPOKO HCMOJIB3YIOTCA 0000IIEeHHE H
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3yeTCs Ha MPOTSIKEHUH BCEro 00YUYEHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPEAYyCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux napameTpbl. [lonydyeHHbIE yMEHHUS IMIUPOKO
MCIIOJIB3YIOTCS TIPH MCCIIEAOBaHUH (DYHKITUHN C MTOMOIIBIO MPOU3BOHOM, MPU PEIICHUN
MPUKJIAIHBIX 33749 W 337a9 Ha HAXOXIACHUE HAWOOJBIINX M HANMEHBIINX 3HAYCHUU
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, npeoOpa3oBaHus paMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BbIPAKEHUH,

12



OdenepanpHas padbouas nporpamma | Marematuka. 10—11 kmaccer (yriyOia€HHBIA ypOBEHB)

colepKallluX CTeneHu u Jorapupmbel. brarogaps u3y4eHHIO alreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YarouXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCyXICHUM, paOdOThI
C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJIE
paBEHCTB M HepaBeHCTB. AunreOpa mnpennaraetr >PQEeKTUBHbIE  HHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISITHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToANYeCcKass  JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIEIOBATENBHOCTh ~ M3Y4YEHUs ~ MmaTepuana. l3yueHune  CTENEeHHOH,
NOKa3aTeIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpaduKoB, HCHOJB30BaHME (YHKIUN I8 pelieHus 3adad U3 JpYrux ydeOHbIX
IPEAMETOB U PEATBHON KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHHEeM YypaBHEHM M HepaBeHCTB. [Ipu sTomM Ooibllloe BHUMAaHHE YIENseTCs
(bopMHUpOBaHUIO yMEHHs BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMH, UCCJIEIOBAaTh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Martepuan
ATOU COZepKAaTEIbHON JIMHUN HALEJIEH HA Pa3BUTUE YMEHUN U HABBIKOB, TTO3BOJISIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXY BEJIMYMHAMU B pazIM4yHONW (opme: aHAIUTUYECKOM,
rpaguyeckoil u cnoBecHOM. Ero nzyuenue cnocoO6CTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKPETH3allMH, HCIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenpHass sauHuA «Hayana MaTreMaTHyeckoro aHajlinds3a» IO3BOJIAET
CYLIECTBEHHO pACIIUPUTHh KPYI Kak MaTeMaTH4YEeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYTHBIX 00YYaIONIMMCs, TAK KaK y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH Ipapuku
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaay Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHUs mpolueccos. JlaHHas
COZIEpIKaTEeIIbHAsL JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH ITOCTPOCHUS MATEMATUYECKUX
MOJCJIEN pealbHBIX CUTyallui, II03BOJIAET HAXOAWTh  HAWIydlllee  PEIICHUE
B IPHUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMM MaTE€MaTHYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHHS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUA
MaTeMaTUKH KaK HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAs IPOHU3BIBAIOT BECh KYypC INKOJBHOM MATEMaTHKUM M IPEIararorT
Hanbosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIONIMN BCE pa3lieibl MaTeMaTHUKH H €&
IIPUJIOKEHNM, OHH CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIIIMHBI U UX IPWIOKECHUS
B enuHoe ueinoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYy4YaroleMycCsi IOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATH €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBAaHUE
OnpeAeNEHHbIM TpaBUjaM MOCTPOCHUS JI0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTU4YeCKOM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MoOJeNied C TOMOUIbI0 amnmapara aiareOpbl M MaTeMaTHYeCcKoro aHalu3a,
UHTEpPIpETAllM TOJIYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbIi
U3 Ppa3fesioB NpPOrpaMMbl, MOCKOJBKY BECh MaTepuajd Y4YeOHOro Kypca LIUPOKO
UCTIONIB3YETCS IS pCeIIeHHWs] TPUKIAIHBIX 3anad. [lpuw  permeHun  peasbHBIX
PaKTUYECKUX 3a7a4d 00ydJarolIrecss pa3BUBaOT HAOIIOAATeIILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJNb30BaTh AHAJNOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa U Hayajga MaTeMaTHYECKOTO aHATTN3a.

Ha wusyuenue ydeOHOro kypca «AnredOpa ¥ Hayajlla MaTeMaTHYECKOTO aHalIA3a»
orBoauTcs 272 yaca: B 10 xnmacce — 136 dacoB (4 uaca B Henento), B 11 kmacce —
136 gacoB (4 yaca B HEZEIIO).

COJEPXAHUE OBYYEHUA
10 KJIACC

Yuciia v BbIYUCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOH, TPOICHTHI,
OeckoHeuHbIe nepuoandeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOMN JKU3HH.

JlelicTBuTENbHBIE ~ YMCHA.  PalMoHanmpHblE W UPPALMOHAIBHBIE  4YHCIA.
Apudmernyeckre onepaiuu ¢ IeMCTBUTEIBHBIMU YucIaMu. MOAyiIb 1eHCTBUTEILHOTO
quclia ¥ ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTIICHHS, IPUKHUJIKA U
OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ neiasM nokasareieM. bunom Hrrotona. Mcmonb3oBaHue moaxomsiiei
dbopMBI 3amHcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUs TMPAKTHUYECKHX 3aJad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypaIbHOW CTETICHH M €TO CBOWCTBA.

Crenenb ¢ palMOHAJbHBIM  I[OKa3aTeleM ©W €€ CBOMCTBA, CTENEHb
C JECUCTBUTEIbHBIM MTOKA3ATEIEM.

Jlorapudm uymcna. CaoiictBa Jnorapudma. JlecsiTuuHbie W  HaTypajbHbIE
norapu@mel.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPEOOpa3oBaHusl. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHHMsI W ypaBHEHuUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS ILENbIX U JIpPOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOIOWIEHBI OT OJJHOU NEPEMEHHOM. JleeHrne MHOrowieHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ nensiMu kod@duuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKALIUX CTEIIEHU U KOPHHU.

HNppanmonaneHele ypaBHeHHsA. OCHOBHBIE METOJbl PELICHHS WPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbl pELICHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpa)KEHUH, COJIEPKAIINUX JIOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMHUUECKUX
YPaBHEHUM.

OcHOBHbIE TPUTOHOMETPUUYECKUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucteM TMHENHBIX ypaBHEHUM. MaTpuIila CUCTEMBI JIMHEMHBIX YPABHECHUH.
Onpenenutens MaTpUIbl 2X2, €ro reOMETPUYECKUA CMBICI U CBOWCTBA, BBIUYHCICHUE
€ro 3HAYECHUs, NPUMEHEHUE OIPEHCIUTENS [ PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU. PellleHrne NpuKkIaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMbI JJUHEHHBIX YPABHEHUM.
HccnenoBanne mocTpOEHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wMareMaTUYECKUX MOJEIECH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUN U HEpaBEHCTB. [IpuMeHEeHHE ypaBHEHHMHW W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JIacTell HayKU U PealbHON KU3HHU.

DOyHKUNH U TPAPUKH

Oynkmus, cmnocoObl  3amanus  (QyHknuu. B3aumHO o0oOpatHble  (DyHKIHH.
Kommnozummst pyukmuii. ['paduk pyHKiuu. DneMeHTapHbie Tpeodpa3zoBanus rpaduKoB
byHKIH.

OO6nacTe omnpeneneHuss U MHOXKECTBO 3HaueHud QyHkuuu. Hynu dyHkmuu.
[IpomexyTku 3HaKOnocTostHCTBA. YETHble W Heu€THble (QyHKUMH. [lepuogmyeckue
bynkuu. [IpoMexxyTkn MOHOTOHHOCTH (QYHKITUH. MaKCUMyMbl U MUHUMYMBI (DyHKITHH.
HauGonpiiee n HaumeHsbIee 3HaYeHUsT (QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTUuyHass W APOOHO-IMHEHHAs (QYHKIUH. OJIEMEHTapHOE
HCCIIEIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

Crenennass GyHKIMS C HaTypaJlbHbIM W IeJdbIM Tokaszatenem. EE cBoiicTBa u
rpadguk. CpoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (PyHKIUU OOpaTHOU CTerneHu
C HATypaJIbHbIM MOKAa3aTeJIeM.
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[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIUI 1715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUYECKUX () YHKIIHMA
YHUCJIOBOT0 apryMEHTA.

OyYHKIMOHAJIbHBIE 3aBUCHMOCTH B pPEANbHBIX IpolLeccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/1u3a

ITocnenmoBaTeapbHOCTH, CcHOCOOBI  3aJaHUs  IIOCJICAOBATENbHOCTEH. MeTox
MaTeMaTUYEeCKOM HMHAYKIUU. MOHOTOHHBIE W OIPaHUYEHHBIE I10CJIECI0BATEIBHOCTH.
HcTopus BO3HUKHOBEHHSI MAaTEMaTHYECKOTO aHaliM3a Kak aHalu3a OEeCKOHEYHO
MaJIbIX.

Apudmernyeckas U TeoMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroIas
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TI€OMETpUYECKON
nporpeccuu. JIMHEMHbIM M JKCIIOHEHIMAIBbHBIM pocT. Uucino e. dopmyiia CIIOXKHBIX
IPOLEHTOB. Mcronp30BaHue NMpOrpeccuu Uisl pelIeHUs pealbHbIX 3a7a4 IPUKIaIHOTO
Xapakrepa.

HenpepoiBuble GpyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBoiicTBa (DyHKIMI HENpepbhIBHBIX Ha OTpe3ke. MeToa HHTEpBaJoOB
JUIs pellieHus: HepaBeHCTB. [IpruMeHeHne cBOWCTB HENPEPBIBHBIX (DYHKUUMN )i peIIeHUs
3a/1ad.

[lepBast u BTopas mpousBoiaHble (yHKuMU. OmnpeseneHue, reoMeTpUYEcKUil H
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHUE KacaTeIbHOM K rpaduKky QyHKLIUN.

[IpousBoansle 3neMeHTapHbIX (GyHkumi. [Ipous3BogHas CyMMbl, HPOU3BEACHMUS,
YAaCTHOTO U KOMITO3UIIMHU (YHKITHI.

MHo:xecTBA U JIOTHKA
MHoOXx€ecCTBO, onepalyd HaJ MHOXECTBAMHM U UX cBoicTBa. /lnarpammel Diliepa—
Benna. IIpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJjisi OMHCAHUSl peallbHbIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7]a4 U3 APYTUX yIeOHBIX TPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia 1 BBIYUCTCHUS

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIUMOCTH LEJIBIX YHCE,
HanOonbIMi o0mmi aenutens (nanee — HOJl) m HauMeHbIee ob1iee KpaTHOE (J1anee —
HOK), ocratkoB mo moaymito, aiaroputMa EBkimma juisi pemieHdsi 3aiad B IEJbIX
YUCIax.

KommiekcHble uncia. AnreOpanueckas W TpUTrOHOMETpUuecKkas (GopMbl 3amucu
KOMILUIEKCHOTO uuciia. Apudmervueckue ornepaluud ¢ KOMIUIEKCHBIMUA YHCIaAMH.
N3o00paxenne KOMIUIEKCHBIX YUCETI HAa KOOpAMHATHOM miuockoctu. @opmyna Myaspa.
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KOpHI/I N-Ol CTENEHM M3 KOMIIJICKCHOIO 4YHCIa. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI1 pCIICHUS (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUCCKUX 3aJ1ad.

YpaBHeHUs ¥ HEPABEHCTBA

Cuctema U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIBHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUMU c IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHre TpuroHOMeTpuYECKUX HEPABEHCTB.

OcCHOBHBIE METObI PELICHUS TOKA3aTEIbHbIX U JIOrapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UppalMOHAIBHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPAaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

IIpruMeHeHne ypaBHEHHM, CUCTEM WM HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX
3a/lady U 3a7a4 W3 PA3TMUHBIX 00JacTel HAyKW M PealbHOM >KW3HH, WHTEpIpeTanus
IIOJIy4YE€HHBIX PE3YJIbTaTOB.

DyHKIUHN U TpaPuKH

I'padpux xomnozunuu Qyukiuil. ['eomerpuueckue o0pa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpudeckue pyHKINN, UX CBOWCTBA U TpapUKH.

['padnyeckne MeTobl pelieHusl ypaBHEHUHM U HepaBeHCTB. I'padruueckue MeTo bl
peleHus 3a1ay ¢ napaMeTpaMu.

Hcnonp3oBanue rpadukoB (yHKUMH JUIsI  HMCCIEAOBAaHUS  IPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HHUKAIOT NPU PELIEHUH 3a1ad U3 JpYTux ydeOHBIX
MPEIMETOB U PEAIbHOW KU3HU.

Havana maTteMaTu4ecKoro aHnajamnsa

[IpumMeHeHHe TPOU3BOTHON K HCCIETOBaHMIO (YHKIUH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. Haxosknenne HamOOJbIIEr0 W HAWMMEHBIIETO 3HAYE€HWUW HEMPEPBHIBHOU
(GyHKIIUU Ha OTPE3KE.

[IprMmeneHne npou3BOIHON U1l HAXO0KICHUS HAWITYYIIErO PEIICHUS B IPUKIIATHBIX
3aayax, A OMpeeiIeHUs] CKOPOCTH U YCKOPEHHS MmpoIiecca, 3aJaHHOro (hOpMyYIIoi niTn
rpaduxom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpazHbie
aneMeHTapHbIX GyHKIwA. [IpaBuia Hax0XKaeHUS TEPBOOOPA3HBIX.

NHuTterpan. I'eoMmeTpuyeckuii CMBICT HWHTETpasia. BplUMCiIEHHE ONpenenéHHOro
uHTerpana no gopmyne Hetotona—JleOnuma.

[Ipumenenne wHTETpaga s HAXOXKASHUS TUIOMAaAei IoCKux Guryp u o0bEMOB
r€OMETPUUYECKHUX TEIL.

[Ipumepsr  pemienuid  auddepeHanbHbIX  ypaBHEeHUW. MarTeMaTtuueckoe
MOJIETUPOBAHUE PEATbHBIX MIPOLIECCOB C MOMOILBIO UG DEepeHIINaNTbHBIX YPABHEHUH.

17



OdenepanpHas padbouas nporpamma | Marematuka. 10—11 kmaccer (yriyOia€HHBIA ypOBEHB)
INPEJIMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJy4UT CAEAYIOLINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (enepanbHON pabouel mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BIYUCICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
NepuoandecKas Apook, MPOLEHTHI, UPPAIMOHATEHOE YUCII0, MHOYKECTBA PAllMOHATBHBIX
Y JICUCTBUTEIILHBIX YHCEN, MOJYJIb AEUCTBUTEIILHOTO YHCIIA;

NPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUU U PeaJbHOU KU3HU;

NPUMEHATh TNPUOTMKEHHBIE BBIYUCICHHS, MpaBUila OKPYIJICHHS, NPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUUCIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTETICHb C LIEJbIM MOKa3aTeJIeM, UCIIOIb30BaATh
MOJAXOAAIIYI0 GOpMY 3aITUCH ACHCTBUTEIBHBIX YUCE JIJISl PEIICHUS IPAKTUYECKUX 3a/1a4
U TIPEJICTABJICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH TOHATHEM: apPUPMETHUYECKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJTHO OIEPUPOBATH IMOHSATHUEM: CTENEHb C pAaIlMOHAIBHBIM TOKa3aTeJeM;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIa, 1eCATUYHBIE U HATypaIbHbIC
norapudmer;

CBOOOJHO OMEpUPOBATh TMOHATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh NOHATHUSIMHU: APKCUHYC, ApPKKOCMHYC M apKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3IMYHBIC METOIbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUW, IPUMEHSITh METOJI HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW MepeMEHHOM,
MHOTOWICH C IeNbIMU KOd(puimeHTaMu, KOpHH MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOIO4IEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis peumenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JUHEHWHBIX ypaBHEHHU, MaTpUIIa,
ONPEICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJIb30BaTh CBOMCTBA
OmpeNeNnuTeNss 2 X 2 [ BBIUKACICHUS €ro 3HAYCHHS, MPUMEHSATH OINPEACIUTEIN
JUISL PELIEHUs CUCTEMbl JIMHEMHBIX YPAaBHEHUW, MOJECIMPOBATH PEAIbHBIE CHUTYAIUU
C MOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPABHEHUW, HCCIEA0BATh ITOCTPOEHHBIE MOJEIN
C IOMOUIBIO MaTPUIl U ONPEAECTUTENCH, HHTEPITPETUPOBATH MOJYUEHHBINA PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA ICUCTBUI ¢ KOPHSAMHU JJIsS MPe0OpPa30BaHUs BEIPAXKCHUM;
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BBINIOJIHATh MPeoOpa30BaHUsl YMCIOBBIX BBIPAKEHUI, COAEpPKAIIMX CTENECHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

HCII0JIb30BaTh CBOMCTBa JorapupmoB 1y mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEpUpOBaTh MOHATUSAMH: HPPALMOHAIBHBIE, IOKa3aTeJIbHbIE U
Jorapu(pMUYECKUe YpPaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOLIBIO PABHOCHIBHBIX
[IEpEXO0J0B UJIM OCYLIECTBIIA IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOopMyJbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpAaBHEHHE, MPUMEHSTh
HeoOXoauMble (QOpPMYINbl JJisi PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIETUPOBATh PEaIbHbIE CUTYallMUd Ha S3bIKE ainreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIIOBUIO 3aJa4M, UCCIEL0BATh IIOCTPOEHHBIE MOCIIH
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: (DYHKIHSA, CIMOCOOBI 3amaHus (QyHKIUH,
B3aMMHO 00paTHble (YHKIMH, KOMIO3UIUS (QYyHKUIMHA, rpaduk (QYHKIUH, BBITOIHSITH
AJIEMEHTapHble npeoOpa3zoBaHusl rpapuKoB QyHKIH;

cBOOO/IHO ONIEPUPOBATH MOHATUAMU: 00JIaCTh ONPEAETICHHUS U MHOXECTBO 3HAUEHU
(GyHKIMH, HYIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO  ONEpUpPOBaTh MOHATUAMU: UETHbIE M  HEu€THbIe  (DyHKIUH,

nepuoanyeckue QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMH, HAaHOOJIbLIIEe U HAaMEHbLIIee 3HaueHNe (PYHKIIUU Ha IPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATH NOHATUSAMU: CTENCHHAS (QYHKIUS C HATYPAJIbHBIM U LIETIBIM
nokaszaTenieM, rpaduk CTeNneHHON (YHKUMU C HATypaJbHBIM M LEJIbIM IOKa3aTeseM,
rpaduk KOpHS N-OM CTemeHW Kak (YHKIMM OOpATHOM CTENEHH C HaATypalbHBIM
HoKa3aTesneM;

OIIepUPOBATh MOHITUIMHU: JIMHEWHAsA, KBaJpaTU4Has U APOOHO-IMHENHAs yHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJIHO OMNEpPUPOBaTh MOHATHSMH: TIOKa3aTelbHas W JIorapupmuuecKas
(byHKITMH, X CBOMCTBA U TpadKH, UCTIOIB30BATh UX TPadUKH I PEIICHUS YpaBHEHUH;

CBOOO/IHO  OMEpUPOBAaTh  MOHATHSAMH: TPUTOHOMETPUYECKAs  OKPYKHOCTb,
oTpeseseHIe TPUTOHOMETPUUYECKUX (DYHKIIUNA YHCIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku QYHKIUN 71 UCCIEAOBaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 33Jad U3 APYTruxX y4eOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAXKaTb
(dopmMynamMu 3aBUCUMOCTH MEXAY BETUYHMHAMU;

Hayvayia MmaTeMaTH4eCcKOro aHaJmM3a:

CBOOOJIHO OMEPHUPOBATH MOHATUSAMU: apuMeTHdYecKass U TreoMeTpudecKas
nporpeccusi, O€CKOHEYHO YObIBaroIasi Te€OMETpUYEcKas MpOorpeccHs, JIMHEHUHBIM U
AKCIOHEHIMATBHBIA POCT, (OpMyNa CIO0XHBIX MPOLEHTOB, HMETh IMPECTABICHUE
0 KOHCTaHTE;
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UCIIOJIb30BaTh MPOTPECCUM JUIsl PEIICHUS peabHbIX 3a7ady MPUKIATHOTO
XapakTepa;

CBOOOIHO OIEpPUPOBATh IMOHATUSAMU: IIOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OIPAaHUYEHHBIE MOCIEI0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUSI MaTEMATUYECKOr0 aHAJIN3a KaK aHaiu3a OECKOHEYHO MAaJIbIX;

CBOOOJHO OMNEPUPOBATH MOHITHSAMHU: HENpPEpPbIBHbIE (DYHKIUHU, TOUYKU pPa3pbiBa
rpaduka QyHKIUH, ACUMOTOTHI rpaduka PyHKIINH;

CBOOOJHO OIEpUPOBAaTh MOHATHEM: (QYHKUHUS, HENpEepbIBHAs Ha OTPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIUH AJI pelIeHus 3a/1ay;

CBOOOJIHO OMEpUpOBaTh MOHSATUAMM: MEpBas M BTOpas MPOU3BOJHBbIE (DYHKIIUH,
KacaresbHas K rpaduky QyHKUUU;

BBIUUCIISITH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIIUU JBYX
(yHKIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUN CMBICI MPOU3BOIHOM JJI pelIeHus
3ajad.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amIapar JJisl OMKUCAHUS PEAbHBIX
IIPOIIECCOB U SBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX YUIECOHBIX MTPEIMETOB;

CBOOOJIHO OIEpPUPOBATh IOHATHSAMHU: OIpeJeieHne, TeopeMa, YpaBHEHHE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J10Ka3aTelbCTBO, PaBHOCHJIHHBIC
YpPaBHEHMSI U HEPABEHCTBA.

K konity oOyuenus B 11 kiacce 00yJaromuiics MOJIYYIHT CIICIYIOIIHE TPEIMETHBIC
Pe3yIBTATHI IO OTACIBHBIM TeMaM (eepanbHON padoueli mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 Havaa MaTeMaTHIECKOTO aHAJIH3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJHO OMEPHPOBATH TMOHATUSMH: HATYPAIbHOE U I1EJ0€ YHUCIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YUCEN, UCIOIB30BATh MPU3HAKU IETMMOCTH 1enbix yucen, HO /]
1 HOK HatypasibHBIX yMcen A1 peleHus 3a1a4, IpUMEHATh allroput™ EBkinaa;

CBOOOTHO OTIEPUPOBATH MOHATUEM OCTATKa IO MOJYJIIO, 3aITUCHIBATh HATYPAIbHBIC
YHUCJa B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTAaBISATh KOMIUIEKCHBIE YHCIa B alredOpanvyeckod u
TPUTOHOMETPUYECKON (OpMe, BBITIONHATh aApUPMETUYECKUE ONEpaAli C HUMH U
M300pakaTh Ha KOOPIMHATHOMN TIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: HUpPpPAlMOHAIBHBIC, T[OKAa3aTENbHbIE U
norapuMuyYecKre HEpPaBEHCTBA, HAXOAUTh UX PEIHICHUS C MOMOILIbI0 PABHOCHUIIBHBIX
IIEPEX0/I0B;

OCYLIECTBIIITH OTOOP KOPHEH MpU PEUIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;
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CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonUMble (OPMYNbl JJii PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: CHUCTEMA U COBOKYIIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBl WU COBOKYNHOCTEM palMOHAIBHBIX, WPPALUOHAIBHBIX, IOKA3aTEIIBHBIX H
norapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb paloHalbHble, UPPALMOHAJIbHBIE, MMOKAa3aTeNlbHbIE, JIOTapU(YMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

OPUMEHSTH TpaduuecKkre MeTOIbl AJi pElIeHHs] YpaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTPaMHU;

MOJIETUPOBATh PEaJIbHbIE CUTYallUHd Ha S3bIKE alNreOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CHUCTEMBI I10 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIM C WCIIOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETHUPOBATH TOJYUYECHHBIN
pe3yJIbTar.

DyHKIUM U rpadukn:

CTpOUTh TpaduKH KOMIO3UIMM (QPYHKIUH C T[OMOIIBIO  3JIEMEHTapHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMH ABYX () YHKIIUMA;

CTPOUTHh I'€OMETpUUYECKHEe OOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: I'paUKH TPUTOHOMETPUUECKUX (YHKIUH;

OPUMEHATh QYHKIIMH JUIsl MOIEITUPOBAHUS U UCCIIEI0OBaHMSI pEaJIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKOTro aHAIN3A:

UCTIOJIh30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUSA (YHKIIMM HA MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJIWUTh HAWOOJNbIIICE W HAWMEHBIIECE 3HAUCHUS (QYHKIUU HEMPEPHIBHOM
Ha OTpEe3Ke;

WCIIOJIb30BaTh ~ MPOW3BOJIHYIO Ul  HAXOXKIEHUS  HAWIYUYIIETO  PEIICHHS
B MPUKIAIHBIX, B TOM YHUCJIE COIUATBHO-DKOHOMUYECKUX, 3a/a4ax, IS OMpeaeIcHUs
CKOPOCTH ¥ YCKOPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIION WiIH TpaduKoMm;

CBOOOJHO OMEpUPOBATh MOHATHAMU: TEPBOOOpa3HAasi, ONPEACIEHHBI HHTETpal,
HAXOJUTh MEPBOOOPA3HBIE TIEMEHTAPHBIX (PYHKITUN M BBIYUCISITH HHTETPAII TI0 (OpMYyJie
Hrrorona—JleiiOnumna;

HAXOJUTh TUTOIIAIH TUIOCKUX (PUTYP U 00BEMBI TEJI C TOMOIILIO0 HHTETPAA;

UMETh TPEACTaBICHHE O MaTEeMaTHYECKOM MOJCIMPOBAHUU Ha TMpUMEpe
coctaBiieHUs MU PepeHINaTbHBIX YPAaBHCHH;

pemiarh TNPUKIAIHBIC 3aJadd, B TOM YHCJE COIMATbHO-DKOHOMHUYECKOTO U
du3rUecKoro xapakTepa, CpeCTBAMU MaTeMAaTHYECKOTO aHaJTN3a.
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10 KJIACC
HasBanue KomuuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
OcHOBHOE cojiepKaHue
paznena (TeMbl) 4acoB o0y4Jaromuxcs
MHO0XeCTBO 24 MHO0k€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEJIbHBIX YHUCEIL. HaJl MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4J1eHsblI. Huarpammel Ditnepa — Benna. JUISL OITMCAHUS X0/1a PELICHUS

ParnmonanbHbie ypaBHEHUS
Y HEpABEHCTRBA.

CucTembl JIMHEHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETHKO-
MHOECTBEHHOTO armapara

JJIs1 peILlIeHUs 3a]1a4.

PanmonanesHbie yncna. OOBLIKHOBEHHEIE
U JICCATUYHBIE APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC MIEPUOIUIECKUE TPOOH.
[TIpumenenue apoOeli U MPOIEHTOB
JUISL pEILIeHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie M UppaliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C IEHCTBUTEIILHBIMU YHCIIAMH.
Monyiib JEHCTBUTEIBHOTO YHCIIA U €T0
cBoiicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIA OKPYTJICHUSI,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
pEeaNIbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATHIMU:
palMoHanbHOE YUCI0, OeCKOHEYHAas
nepuoaudecKkas 1po0b, IPOIEHTHI;
MPPALMOHAIBHOE U IECTBUTEIBHOE
YKCJI0; MOJYJIb A€HCTBUTEIBHOTO
4ycIia; UCMOJIb30BATh 3TH OHATHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeNbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAJAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpacyiell 3HAaHWUW U PEAIbHOM KU3HMU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYTJIEHNUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHAIBHBIX YPaBHEHU N
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousieHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEUHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUHUCIICHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Perienne npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
YpaBHECHUH

[IpuMeHATH pa3IMYHbIE METOBI
pelieHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METO]I HHTEPBAJIOB JJIsSl PEIICHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUAMU MHOTOUWICH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera s pemenus
3aj1a4.

OnepupoBaTh MOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPULIA,
ONPEACITUTEb MATPHUIIBI.
HMcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONpPEACTUTENHN JJIsl PEUICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAlUH
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUU, UCCIE0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECITUTENIEH,
WHTEPIPETUPOBATH MOJTYYECHHBIN
pe3ysbTaT
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OyHKIMHU U rpad UK.
CreneHHas QyHKIUSA
C LIEJIBIM [10Ka3aTesIeM

12

OyHKIIMS, CIOCOOBI 3a1aHus (DYHKITUH.
B3aumuo o6patHbie QyHKIIUH.
Komnozunus ¢pyuxuuii. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexxyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKITUY.
[lepuonuueckue GyHKIIIH.
[TpoMexyTKM MOHOTOHHOCTH
GyHKIMU. MakCUMyMBbl 1 MUHUMYMBI

dbynknuu. Haubospiiiee 1 HaMMEHBITIEE

3HavYeHUE QYHKIIMU HA IPOMEKYTKE.
Jluneiinasi, KBaJipaTuyHas ¥ IpOOHO-
TuHelHass GQYHKIUU. DJIEMEHTapHOe

UCCJIeIOBaHUE U MIOCTPOCHHE TPpaUKOB

ITUX (PYHKIIHHA.

CreneHs ¢ LeIbIM IOKa3aTeNIeM.
bunom HrroTona.

CrenenHas QyHKIUS ¢ HATYPAJIbHBIM
U 1IeJIBIM TI0Ka3aTenaeM. E€ cBoiicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crocoObI 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHkunu, 00IacTh
OTIpeIeJICHHUs] U MHOKECTBO 3HaYEHUMN
byHKuMU, HYIU QYHKIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEHas U cTeneHHas QyHKIHH.
BbImosiHATh 351eMeHTapHbIe
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH
GyHKIMK, MAKCUMYMbl 1 MUHUMYMBI
GbyHKIMH, HAaUOOJIbIIIee U HAUMEHbBIIIEE
3HaueHue QYHKIUU HA TIPOMEKYTKE.
®dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA TNMHEHHOM,
KBaJIpaTUYHOU, IPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/1y BEJTMYNHAMHU.

3HaTh OMNpeICICHNE U CBOMCTBA
CTENEHHM C LEJIBIM [TOKa3aTeNeM;
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

ApudpmeTnyeckuiit KOpeHb 15 ApudmeTnyeckuii KOpeHb @opMyIupOBaTh, 3aIMCHIBATH
N-OM CTEIECHHU. HaTypajabHOU CTEIICHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU (popme
WppaunonanbHbie [IpeoGpa3zoBaHus YUCIOBBIX Y MCTIOJIb30BATh CBOMCTBA KOPHS
ypaBHEHHUSI BBIPAKEHU, COIepKAIINX CTEIICHU N-o0if cTeneHu AJis mpeoOpa3oBaHus
U KOPHHU. BBIPAKCHUH.
WppannonanbHbie ypaBHEHUS. HaxoauTe perieHus: uppanmoHalIbHBIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHH C TOMOIIIbIO
UPPALMOHAIBHBIX YPABHEHU. PaBHOCWIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE ITEPEXO/IbI B PEIICHUU OCYILIECTBJISIS IPOBEPKY KOPHEH.
UPPALMOHAIBHBIX YPABHEHUI. CtpouTts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHs N-0i N-oii CTeTIeHN Kak 0OpaTHOU
CTENEHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIIUM CTEIIEHU C HaTypaJlbHbIM
CTEIIEHU C HAaTypaJbHbIM I1I0KA3aTEJIEM II0Ka3aTesieM
[ToxazatenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIIBHBIM ®opMyIupOBaTh ONPEIEICHUE

[TokasaTenpHbIC ypaBHEHUS

II0KA3aTeJIeM U €€ CBOWCTBA.
[TokaszarenbHas QyHKIMs, €€ CBONCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKITUU [T pelieHUs] ypaBHEHU.
[lokazaTenbHble ypaBHeHUsI. OCHOBHBIE
METOJIbl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIEHU C PALMOHAIBHBIM
IIOKA3aTeJEM.

BoinoaHsATh npeoOpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIINX
CTEIEHU C PAallMOHAIBHBIM
MTOKA3aTeJIeM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl
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JUTSl IOCTPOEHUs rpaduka
MOKA3aTeIbHON (PYHKIUU U U3YUECHHUS
€€ CBOMWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YHCIia; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUS HaTypaJIbHbIC JToTapU(PMBI. jorapudpma.
[IpeoGpazoBaHue BeIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHms
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpadux Jiorapudmudeckon
HcnonwszoBanue rpaduka GyHKIIMN GyHKIMU KaKk 0OpaTHOU
JUIsl pellIeHNs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKOr QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPAaBHEHUH. Haxonuts pemenus
PaBHOCHIIbHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHH
norapu(pMUYECKUX YpaBHEHUN C MIOMOIIIbIO PABHOCUJIBHBIX IEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEN
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh omnpeesecHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCAa YHCIIa.
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OINpeaeIeHHE TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIBI TPUTOHOMETPUU
JUIS1 PEIIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

IlocnenoBareapHOCTH
U TIPOTPECCUU

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIBHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBareibHOCTU. McTopus
aHajau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuyecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMeTpuuecKas nmporpeccus.
CymmMma 0eCKOHEUHO YOBIBAIOIIEH
reOMETPUUECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAIBLHBIN
pocrt. Hucno e.

dopmyiia CI0XKHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUsT pealbHBIX 3a7a4
MIPUKJIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIBHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyuyats mpesicTaBieHUE

00 OCHOBHBIX UJIESX aHATTU3a
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOAUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OecKOHEUHO yObIBaroen
reOMETPUYECKOMN MPOrPECCHH.
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Hcnonp3oBaTh nporpeccuu

JUISL PELIEHUS 3a1a4 MPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peaJIbHOM ITPAKTUKHU

HenpepbiBHble pyHKIIHH.
IIpousBoaHas

20

HenpepsiBable QYHKITUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKoOB (PYHKIHH.
CaoticTBa (QyHKIIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHune cBOMCTB HETPEPHIBHBIX
GbyHKIUN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHbBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICTT
IIPOU3BOJAHOM. Y paBHEHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UITUH (DYHKITHIH

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HEeIpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTH CBOIMCTBA HEMPEPBIBHBIX
byHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUIN CMBICII IIPOU3BOTHOM;
3aMKChIBaTh YPaBHEHUE KacaTeIbHOM.
BbrauciiATh NpOM3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3yyaTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKITUH.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHON

JUISL peLeHus 3a/1a4
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[loBTOpEHue, 06001IEHNE, ) OcHOBHBIE TOHATHUS Kypca anreopsl [TprMeHATh OCHOBHBIE IOHATHSI Kypca
cCUCTeMaTH3allvs 3HAHUN Y Ha4aJl MAaTEMaTUYECKOTO aHaI13a anreOphl ¥ Ha4YaJl MATEeMaTHIECKOTO
10 kiacca, o0061IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHCTEMAaTH3aLIMs 3HAHUIN U3 pEAIbHOM KU3HU U IPYTUX
HIKOJIBHBIX MPEAMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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11 KJIACC
Ha3zBanune KomnuecTtBo OcCHOBHOE coZiepkaHue pa3aena OCHOBHBIE BUIBI AEATEILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenoranue ¢GyHKIIMiA 22 [TpumMeHeHue nMpon3BOHOM Ctpoutb rpaduk KOMITO3HITHH

C IIOMOILIBIO ITIPOU3BOJHOMN

K UCCJIeIOBAaHUIO (PYHKIH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbompiiero u
HAMMEHBIIIETO 3HaUYCHUSI HETIPEPHIBHON
(GYHKIIMU HA OTpE3KeE.

[Tpumenenue mpou3BOAHON

JUIS1 HAXOXKIAEHUS HaWTyqIlero
pelIeHns B IPUKIAIHBIX 3a]a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOPEHUS Mpouecca, 3a4aHHOTO
dbopmysoit niau rpagukoM.
Komnosunus ¢yHKImii.
I'eomeTpudeckre 06pa3sl ypaBHECHUH U
HEPABEHCTB HAa KOOPJIAUHATHOU
IUIOCKOCTH

(GYHKIMI C TOMOIIIBIO 3JIEMEHTAPHOTO
MCCIIEIOBAHUS M CBOMCTB KOMITO3UIINH.
Ctpouth reoMeTpriecKue o0pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTe NpOU3BOIHYIO

JUTSL icclieIoBaHus (DyHKIIUU

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAMMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
UCCIIEJOBAHUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOXKJACHUSI HAWJTYYIlIETO
pELICHUS B IPUKJIIAIHBIX, B TOM YUCJIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPEJICIICHUSI CKOPOCTH

Y YCKOPEHHUS MpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKoMm.

[TonyuaTp npeacraBieHue
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O IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACISAX 3HAHUN

[lepBooOpa3Hast u UHTETpas 12 [TepBooOpa3Has, OCHOBHOE CBONCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U onpeaeaEHHBIN
aneMeHTapHbIX GyHKkiui. [IpaBuna uHTerpai. Haxonuts nepsooOpasHbie
HaXO0KJIEHUS TIEPBOOOPA3HBIX. DJIEMEHTApHBIX QYHKIUI U BEIYUCISTH
HuTerpan. ['eomeTpruuecknii CMbICT uHTerpai no Gopmyne Hetotona—
uHTerpana. Beruucienue Jleitbuua.

OIIPEICJIEHHOI0 UHTErpaja 1o HaxoauTe muiomaau miockux Guryp
dbopmyne Herorona— Jleitouuna. 1 00BbEMBI TEJT C TIOMOIIBIO
[Ipumenenue unTerpana OTIpeIeIEHHOTO UHTErpaa.

JUTSI HAXOKJIEHUS TUIOIIa1ei 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (GUTYp ¥ 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUUECKUX TEJL. mudepeHnanbHbIX YpaBHEHU.
[Ipumepsl pereHnit [TonyuaTe nipeacTaBieHue O 3HAUYEHUH
nuddepeHIuanbHbIX YPaBHCHHH. BBEJICHUS TTOHSATHS MHTErpaJia
Marematudyeckoe MOJEIUPOBAHUE B Pa3BUTUU MAaTEMAaTUKH

peanbHBIX IPOLIECCOB C NOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

['paduxu 14 Tpuronomerpudeckue GyHKIIUU, UX Hcnonb3oBaTh MUPPOBBIE peCypCh

TPUTOHOMETPUUECKHUX CBOICTBa U TpaUKH. JUISL TIOCTPOCHUS TPAPHUKOB

GyHKLMI. OT16op KOpHEH TPUTOHOMETPHUECKUX TPUTOHOMETPUYECKUX YHKIMHU U

Tpuronomerpudeckue YPaBHEHHH C IOMOIIBIO W3Y4YEHHUs UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pemrate TpuronomeTpudecKue
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Pewrennie TpuroHOMeTpUYECKUX
HEPaBEHCTB

YPaBHEHMS U OCYLLECTBIATH OTOOP
KOPHEM C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[TpuMeHATh GOPMYIIBI TPUTOHOMETPHUU
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpadukoB QyHKIUH

UppanuonanbHble,
noKazaTeJIbHbIE U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHCHUN U
HEPABEHCTB

[IpumeHsATH CBOMCTBA MOKA3ATEILHON
U jorapuMudeckon (yHKIUH

K PEIICHUIO TTOKA3aTeIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEXO/I0B.

PemmaTs upparnmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEePEX0/I0B.

Hcnonb3oBaTh rpaduuecKue METO B
Y CBOMCTBA BXOJIAIINX B YPABHEHHE
WJIH HEPABEHCTBO (DYHKITHIA

JUTS peIIeHUs 3aauu
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KommiekcHbie uncna 10 Kommiekcubie uncna. Anreopandeckas | OnepupoBaTh NOHATHAMH:
U TPUTOHOMETpHUYECKask (POPMBI 3alIUCH | KOMILJICKCHOE YHCII0 U MHOYKECTBO
KOMILUIEKCHOTO YuCJa. KOMILIEKCHBIX YHCEIL.
ApudmeTnyeckue onepanuu [IpeacTaBaaATh KOMIUIEKCHBIE YUCHIA
C KOMILUIEKCHBIMHU YUCJIAMMU. B ajreOpanydecKkon u
N3o6parkeHre KOMITJIEKCHBIX YHCel TPUTOHOMETpUYECKON (hopme.
Ha KOOPAWHATHOW TIIOCKOCTH. BrinonHsaTe apudmernyeckue
®opmyna Myaspa. KopHu n-oii OIepalyy C HUMHU.
CTEINEHU U3 KOMIUIEKCHOTO YHUCJa. N300paxkaTh KOMILJIEKCHBIE YKCTIa
[TprmMeHeHne KOMIUIEKCHBIX YUCEeT Ha KOOPJAMHATHOM TJIOCKOCTH.
JUISL perieHust PU3nIecKux u [TpumensTs hopmyny MyaBpa u
r€OMETPUUECKUX 3a]a4 MOJIy4YaTh MPEACTABIECHUE O KOPHIX
N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
JUISl PEILICHUS] TEOMETPUUECKUX U
bu3nIecKnx 3a1a4
HarypanbHbie U 1ieble yncia 10 HatypasibHble U 11e5ble Yuca. OnepupoBaTh NOHATHIMU:

[IpuMeHeHe TPU3HAKOB JEITUMOCTH
uenbix yncesn, HOJ[ u HOK, ocraTtkoB
o MOAyJIt0, anroputma EBkinnna

JIJISL pelIeHus 3a1a9 B IIEJIbIX Yhciiax

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOXECTBO HATYPAJIbHBIX U IEJBIX
YHCEeNl.

Hcnonp30BaTh NpU3HAKHU IEITUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™m EBknnaa nis peuieHus
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3a/1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl paluoHaIbHBIX, 12 Cucrtema U COBOKYITHOCTh YPaBHEHHUM. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI - COBOKYITHOCTh YPaBHEHUH U
MOKa3aTeIbHBIX CJIe/ICTBHS. HEPABEHCTB; PEIICHNUE CUCTEMbI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIIICHUSI CUCTEM U | COBOKYIHOCTH; PABHOCUJIBHBIE
ypaBHEHUM COBOKYITHOCTEH palliOHabHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPAMOHAIIBHBIX, TTOKA3aTEIBHBIX U HaxonuTh pemieHust cuctem u
Jorapu(pMUYECKUX ypaBHEHUM. COBOKYITHOCTEH LEJIBIX
[IpuMeHeHue ypaBHEHUM, CUCTEM U palOHATbHBIX, HPPALMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTeIbHBIX U JIOTApU(YMHUUECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 YpaBHEHHI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JIaCTeH HAYKU U [IpuMeHATH CUCTEMBI YPAaBHEHU
peanbHOM )KU3HU, UHTEPIIPETALINS K PELICHUIO TEKCTOBBIX 3a]1a4
MOJIYYEHHBIX PE3YJIbTATOB U3 pa3NUYHBIX 00JacTel 3HaHUHN U
peabHOM JKU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PEIICHUSI.
Hcnonb3oBaTh i poBHIE
pecypebl
3amauu ¢ mapaMmeTpamu 16 PanmonanbHbie, MppalmoHaIbHbIE, Bo16upath cioco0 pemieHust

MOKa3aTeIbHbIC, TOTapUPMUUECKUAC U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, TOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIN
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C ITapaMeTpaMHu.
[TocTpoenue u ucciaenoBanue
MaTEeMAaTUYECKUX MOJIETIEN PEAIbHBIX
CUTYallUi C IOMOILBIO YPAaBHEHHUI,
CHUCTEM YpPaBHEHHUI U HEPABEHCTB

C IIapaMeTpaMu

Y HEPABEHCTB, COJICPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue u
AHAIMTUYECKHUE METOJbI JJIsI PEIICHUS
YpaBHEHU U HEPABEHCTB

C TapaMeTpaMu, a TaKKe
uccneaoBanue GyHKIUNA MeTogaMu
MaTeMaTHUYEeCKOro aHaIu3a.
Ctpouts u ucciienoBaTh
MaTeMaTUYE€CKUE MOJICJIN PEATbHBIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C IIapamMeTpamMu

[ToBTOpEeHue, 0600061ICHNE,
cUCTeMaTHh3als 3HaHUI

16

OcCHOBHBIC MTOHATHS U METOBI Kypca,
00001IeHNE U cCUCTEMATU3aIAA 3HAHUI

MonenupoBarh peajabHble CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPA)KEHUSI, YPABHECHHsI, HEPABEHCTBA
U UX CUCTEMBI TI0 YCJIOBHIO 3a]1a4H,
HCCIIEI0OBATh MOCTPOEHHBIE MOJIENN

C MCTOJIb30BAaHUEM armapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTar.

[TpumMeHITh QyHKIMH

JUJ1S1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peaIbHBIX MPOIECCOB.

Pemiate npuknaaHbie 3a1a4u,
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B TOM YHUCJI€ COLUATIBHO-
HKOHOMUYECKOTO U (pr3nueckoro
XapakTepa, CpeICTBaMH anreopbl
Y MaTEMaTUYECKOro aHaJln3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAA 3AIITMCKA

['eomeTpust siBHsieTcsl OJHUM W3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHusl, TaK KaK 00ECIeUYNBACT BOZMOXHOCTh U3yUECHUS JTUCHIUILIUNH €CTECTBEHHO-
HAay4YHOU HANPaBJICHHOCTH U MPEAMETOB I'YMaHUTApHOTO 1ukKIa. [IoCKOIbKY ToTHYecKoe
MBIIUICHHE, (QopMHUpyeMOe TNpH U3YYCHUU OOYYaIOIMMHCS TOHSITUHUHBIX OCHOB
rEOMETPHUM, TPHU JIOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU IIEMOYKU JIOTUUYECKUX
YTBEPKACHUHN MPU PEIICHUU TEOMETPUUECKHX 3a/1ad, YMEHHUE BBIJIBUTAaTh U OMPOBEPraTh
TUTNIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTHU (PU3HUECKUX 3a]1au.

Ilenb ocBoeHusi mporpamMMbl ydeOHOro Kypca «l'eomerpus» Ha yriayOa€HHOM
YPOBHE — Pa3BUTHE WHIWBHAYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcs MPU HU3yYEeHUH
r€OMETPHH, KaK COCTaBJISIIOIIEH TIpeaMeTHON obactu «Marematrka u nH(poOpMaTHKay
gyepe3 o0ecleueHne BO3MOXKHOCTH MPUOOPETCHHS W UCIOJIB30BaHUs Oojiee TIIyOOKHUX
FCOMETPUYECKUX 3HAHUW U JEUCTBUH, CHEIU(PUUHBIX TEOMETPUH, U HEOOXOIUMBIX
JUISL YCTICITHOTO MPO(ECCHOHAIIBHOTO 00pa30oBaHUsl, CBSI3aHHOTO C HCHOJb30BAHHEM
MaTE€MAaTHKH.

[IpropuTeTHBRIMH 3aJjadyaMU  Kypca TEOMETpUHM Ha YriIyOnEHHOM ypOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SABIISIOTCS:

paclIMpeHue MPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYpPHl U
(dbopMuUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYIKAIOIIUM MUPOM;

dbopMupoBaHuE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpaX KaK O BAXKHEUIIIHUX
MAaTE€MATHYECKUX MOJENSX, MO3BOJISIIOIIUX ONUCHIBATh M HM3y4aThb PA3HbIC SIBJICHUS
OKPY’KaIOUIEro MHUpa, 3HAHWE MOHATUMHOIO ammapara mo paszgeny «CrepeoMeTpusi»
y4eOHOTr0 Kypca T€OMETPHUH;

dbopMupoBaHUE YMEHHS BIAJETh OCHOBHBIMHU TMOHATHUSAMH O TPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (QOpMyl U YMEHHE
WX TPUMEHSITh, YMEHHS JOKa3bIBaThb TEOPEMBbI M HAXOIUTh HECTAaHIAPTHHIE CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HAa YEPTEkKAX, MOJICTISIX U B peaTbHOM MHPE
MHOTOTPAaHHUKU U Te€Jia BpalleHUsl, KOHCTPYHPOBATh T€OMETPUUYECKUE MOJIEIIH;

dbopMupOBaHNE TIOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTU4eCKuX  Teopuld, (GOpMHUpPOBAHWE TOHUMAHUS pPOIM  AKCHOMATHUKHU
IIpY MPOBEAECHUH PACCYKICHUM;

dbopMupoBaHuE yMEHHS BIAJETh METOJAMHU JOKa3aTeJIbCTB M AJITOPUTMOB
pelIeHus, YMEHUS UX TPUMEHSATb, MPOBOJAUTH J0KA3aTeNbHbIC PACCYXKICHUS B XOJ€
pelIeHns CTEPEOMETPUUECKUX 3ajJlad U 3aJa4 C MPAKTUUYECKUM COJIEpKAHUEM,
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dopmMupoBaHue MPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPH OOOCHOBAHUU
MaTEeMaTUYCCKUX YTBEPKICHUA W POJM AKCHOMATHUKH B TMPOBEACHHUM JCTYKTHUBHBIX
paccyXIcHUH;

Pa3BHUTHE M COBEPIICHCTBOBAHNE HHTEIUICKTYAIBHBIX M TBOPUCCKHUX CITOCOOHOCTEH
OoOy4arouInuxcs, TO3HABATEIbHOW  AKTUBHOCTH,  HCCIEIAOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3yYEHUIO0 TE€OMETPHUH;

dbopMupoBaHUE PYHKITMOHATBHON TPAaMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMCHHSI
pacno3HaBaTh NPOSBICHUS TEOMETPUYCCKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAIBbHBIX JKM3HEHHBIX CHUTYyallUAX M TPU HM3YyYCHUU JIPYTHX y4eOHBIX
MPEMETOB, MMPOSBICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS peaTbHBIX
CUTYyalluid, WCCJICAOBAHMS TIOCTPOCHHBIX MOJCNICH, HWHTEPIPETAIlUU TOJYYCHHBIX
pE3yJIbTATOB.

OCHOBHBIMH ~ COJICpKATCIIbHBIMU ~ JIUHUSAMU ~ y4eOHOro Kypca «l'eomeTpwusi»
B 10-11 «maccax sBastorcs: «lIpsiMple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTOpbl M KOOPAWHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DOI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
NOHSITHSIMU», PEJICBAHTHBIX T€OMETPHHU Ha YriIyOoJéHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
dbopMUpOBaHUE JTOTUYECKUX YMEHUI pacmpeessieTcsi He TOJIBKO MO COAEpPKATEIbHBIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa3oBaHHS, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTaTaM  ocBoeHus  DenepaiibHOM  paboueil  TPOrpamMMBbl,
pacrpefiel€HHBIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, UYTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIMAIBHBIM BOMpOCcaM oOOydvaroluecs oO0palaiuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUIECKUMU TOHATHUSIMU
M HaBbIKAMHU TIOCIIEIOBATENIbHO W TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
NIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPUUYECKUX
MPEACTAaBICHUN OOy4YaloImMXCs, pacmupsis ©u yroyomss e€, o0pa3ys TpOYHbIC
MHO>KECTBEHHBIC CBSI3U.

[lepexon kK H3y4EeHHUIO T€OMETPUN HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciaoBus it AuddepeHuanuyu 00y4eHus, TOCTPOSHUS MHIUBHUTYaTbHBIX
o0Opa3oBaTeIbHBIX MpOTpaMM, OOECHeUnuTh YIIIYOJIEHHOE HW3yYeHHE TEeOMETpPUHU
KaK COCTaBJIAIONICH ydeOHOro nmpeamera «MaTeMaThkay;

MOATOTOBHUTH OOYYArOMINXCA K TPOJOJDKEHUI0 M3YYCHHS MATEMATUKU C Y4ETOM
BbIOOpa Oyaymieil mnpodeccun, oOecreunBas NPEEMCTBEHHOCTh MEXAY OOIIUM
1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha n3ydenne yuebHOoro Kypca «I'eomerpus» Ha yriyOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememo), B 11 kimacce — 102 gaca
(3 uaca B Hezel0).

38



OdenepanpHas padbouas nporpamma | Marematuka. 10—11 kmaccer (yriyOia€HHBIA ypOBEHB)

COIAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napasuieiabHble M CKpeluBaroimuecs npsiMbie. [IpU3HaKu CKpPEIIMBAIONIUXCS MPSMBbIX.
[TapannenbHOCTh MPSAMBIX W IJIOCKOCTEH B NPOCTPAHCTBE: MapaJICIbHbIC MPSMBIE
B IPOCTPAHCTBE, MAPAIIECTBHOCTD TPEX MPSAMBIX, NAPATIEIBHOCTH MPSAMOUN U TIIIOCKOCTH.
[lapannenbHoe W IEHTPaIbHOE MPOEKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJjIeIbHOIO MNpoeKTUpoBaHusA. M3o0pakeHue Quryp B mapajielbHOU
OpPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIy MPSIMBIMU
B MpocTpaHCcTBe. llapamenbHOCTh MIIOCKOCTEN: MapajiIeibHbIE MJIOCKOCTH, CBOMCTBA
napajuieNIbHbIX TIocKocTel. [Ipocreifimme mpocTpaHCTBEHHbIE (PUTYPHI HAa TIOCKOCTH:
TETpa’aAp, NapajulesIenunes, HOCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPNEHAUKYJSAPHBIE MpPsIMbIC
B IIPOCTPAHCTBE, NPSAMBIE NapaJUIeIbHbIE U NEPIEHAUKYJISPHBIE K IIJIOCKOCTH, TPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOW M TUIOCKOCTH, TEOpEMa O NPSIMOM NMEepPHNEHIUKYIIPHOU
w1ockocTH. OpToroHanbHOE NpOeKTUpoBaHUE. llepneHAMKyNsIp U HAKIOHHBIE:
paccTOsSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM A0 MIIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [lepnieH IUKYIAPHOCTD MJIOCKOCTEM MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX IIOCKOCTe. Teopema o TpEX MeprneHIuKyIIsIpax.

YTIiael B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBIN YOI,
JMHEWHBIA yroja JBYrpaHHOTO yria. TpéXrpaHHblil U MHOrorpaHssie yribl. CBoiiCTBa
IUIOCKUX YIJ0B MHOrOrpaHHOro yria. CBONCTBA IUIOCKUX M JABYTPAaHHBIX VYTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUISI TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOrorpanHuKoOB, pa3BEpTKa MHOrorpaHuuka. [Ilpusma: n-yronpHas npusma,
mpsiMasis W HAKJIOHHAsg TMpPU3MbI, OOKOBas U TOJHAs TIOBEPXHOCTh MPHU3MBI.
[Tapannenenuren, NpsAMOYroJIbHBIN MTapajuIeIeNUIIe] U ero cBoicTBa. Kparuaimue nytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamMuja, MpaBWIbHAS W YCECYEHHAS TMTUPAMUJIBL.
CporictBa pEébep © OOKOBBIX TpaHEH TPaBWIBHOW mHpaMunabl. [IpaBUibHBIE
MHOTOIPaHHUKH: TpaBWJIbHAs IMIpU3Ma W IpaBWIbHAs NOUPaMHUIA, [pPABUIIbHAsS
TpeyrojibHas MUpaMua M MPAaBUIBHBIA TeTpadap, Kyd. [IpeacraBienne o mpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOJACKAIAP U UKOCAIP.

BoluncneHnue 371€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomanb
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOUN MPU3MBI, TUIOLIA b OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM Tpu3Mbl. [Lomanbs O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJIbHON MUPAMUJIBI, TEOPEMA O IUIOIAANA YCEUEHHON MUPAMUBI.

Cummerpuss B NPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUH  IPABHIIBHBIX
MHOIOrpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHHMKE: CUMMETPHUS
napajiejenunesa, CUMMETPUs IPaBUJIBHBIX IIPU3M, CUMMETPUSA [PABUIIBHOU
IIAPAMUBI.

BekTOophbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpABJIEHHbIE M TPOTHBOIMOJIOKHO HAaNpaBICHHbBIE
BEeKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBHS C BEKTOpamMH: CIIOKEHHUE W BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uyuciio. CBoicTBa
cioxeHust BeKTopoB. CBOMCTBAa YMHOKEHHS BEKTOpa Ha yKciio. [loHaTHe KoMIIaHapHbIE
BeKTOphl. [lpu3Hak komIutaHapHOCTH TpEX BekTopoB. [lpaBuio mnapamienenunena.
Teopema 0 pa3noxeHUn BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKkTopaMm. [IpsiMmoyronbHas
cuctemMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMHU BEKTOpa U KOOpJAWHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKansipHOE
IPOU3BEICHHE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[ToHsTHS : MUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTH, chpepruueckas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHocTed. Tema BpalleHUs: IWIMHIAP, KOHYC,
yCceu€HHBI KOHYC, cdepa, map. BzaummHoe pacmosnoxkeHue cdepbl U IUIOCKOCTH,
KacaTeJbHas TNIOCKOCTh K cepe. M3o0parkeHue Ten BpalleHus Ha MII0cKocTh. Pa3BépTka
IMWIMHJIpa U KoHyca. CummeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuienenunena u ciuenctBus u3z He€. OO0BEM TpsIMOM UM HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CErMeHTa.

KoMOuHanuu ten BpaieHruss 1 MHOTOTpaHHUKOB. [Ipru3ma, BnrcanHas B MUIHHIP,
oIMCaHHas OKOJIO uInHApa. [lepecedenne chepsl 1 mapa ¢ iockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [loHSTHE MHOTOrpaHHUKA, OMHCAHHOTO OKOJO cdephl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHHK WJIHM TEJIO BPAIICHHUS.

[1nomanb NOBEpXHOCTU HUIMHAPA, KOHYCa, IITOMaaAb chepsl u e€ yacte. [Tonobue
B npoctpancTBe. OTHOMIEHHE O00BEMOB, TUIOIIAACH MOBEPXHOCTEH MOAOOHBIX (QUTyp.
IIpeobpazoBanne  momoOmsi, romMoTeTus.  PemieHme 3amady Ha  IUIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenune cedeHUd MHOTOTPAHHMKOB W TEJ BpAIIEHUSA: CEUYCHHUS UUIMHIpA
(mapayiyieIbHO U NEPIEHIUKYJIISIPHO OCH), CEUEHUSI KOHYca (IapaieIbHOe OCHOBAHUIO U
MPOXOSIIEe Yepe3 BEpIIMHY), CEUEHUs Iapa, METOJIbl MOCTPOCHUSI CEUECHHI: METO
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIEH TIIOCKOCTH.
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BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTopel B mpocTtpancTBe. Omnepauuy HajJ BEKTOpamMHu. BekTopHOe yMHOXEHHE
BEeKTOpoB. CBOiiCTBa BEKTOPHOIO YMHOXkeHUs. lIpsMoyronbHas cucTeMa KOOpJAWHAT
B poctpaHcTBe. Koopaunate! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAaHCTBE

JIBr>kenus npoctpancTBa. OtobOpakeHus. JBuxenus u paBeHcTBO duryp. O6mue
CBOMCTBA JBWKEHHMU. BuAbl JIBWKEHUN: MapajsielbHbId TNEPEHOC, LEHTPAIbHAS
CUMMETpHUSI, 3€pKajbHasi CUMMETpHUs, MOBOPOT BOKpyr mpsiMmou. IIpeoOGpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOTHO OTICPUPOBATH OCHOBHBIMHU MOHSTHSAMHU CTEPEOMETPUHU TIPH PEIICHUU
3aJ1ay ¥ MPOBEJICHUHA MaTEeMAaTHYSCKHUX PACCYKICHUH;

NPUMCHATh aKCUOMBI CTEPCOMETPUU M CJICACTBUS W3 HHX IPU PCHICHUHU
TCOMETPUYCCKHUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKCHHE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, IPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C YIJIIaMH B IMPOCTPAHCTBE:
MEXTy IPSIMBIMHU B TIPOCTPAHCTBE, MKy IPSIMON U TUIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMUA,
IPSIMOYTOJILHBIN Mapaijiesienumne, Kyo);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS TSI KJacCU(PUKAIINY;

CBOOOJIHO OIEPHPOBATH MOHSATHUSAMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH TTApaJUIEIbHOE, IEHTPAIHbHOE H OPTOTOHAIBHOE MMPOCKTHPOBAHKUE QUTYD
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOIPAHHHUKOB pAa3JIMYHBIMH METOJAMH, BBIIOJHSTH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATh IUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, NUPAMHA),
T€OMETPUIECKUX TeJl C IPUMEHEHHEM (HOpMYyIT,

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPHUU (DUTYPHI;

CBOOOJHO  OMEPHPOBATH  TOHITHUSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATAM B MPOCTPAHCTBE;

BEITIONTHATH JICHCTBUS HAJl BEKTOPAMH,

pemiaTh 3a7a4u Ha JOKa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUYECCKUX  BEJIIMYMH, TPUMEHSS  W3BECTHBIE METOABI TPH  PEIICHUU
MaTeMaTHIECKUX 3a7[a4 TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;
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IIPUMEHATh  NPOCTEUIINE  MPOTPAMMHBIE  CpEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHCTEMBI IIPHU PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, npeoOpa3oBbIBATh " MHTEPIPETUPOBATH uH(pOpMaIIIO
O TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTrypax, NpPEICTABICHHYI0 Ha dYeprexax u
pPUCYHKAX;

IIPUMEHATh TOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUM, NMIPUMEHATh M3YYEHHBIE MOHATHS B IMPOLECCE MOMCKA PELICHMS
MaTeMaTudecku chOpMyTUPOBAHHON MTPOOIEMBI, MOACIUPOBATH pEaIbHbIE CUTYALIMH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIW C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, anmnapara ajreopbl, pemaTh NpakTUYECKHUe 3a1a4H,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MPEeJICTaBIeHUsI 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUHM KaK COCTaBHOMN
yacTh (yHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicss HAyquTCS:

CBOOOTHO OIEPUPOBATH MMOHATUSIMH, CBI3aHHBIMH C IIMTUHAPUYCCKON, KOHHUECKOU
U chepUIeCKON MMOBEPXHOCTIMH, OOBSICHATH CITOCOOBI MOTYUCHUS;

OIIepUPOBATH OHITHSIMH, CBA3aHHBIMU C TCJIAMH BPAIICHUS : [IMJTUHIAPOM, KOHYCOM,
cthepoii u mapow;

pacro3HaBaTh Tella BpalleHus (MWIHHIP, KOHYC, cepa U map) U 0ObICHATh
CTIOCOOBI TIOTYYCHHS TEJ BPAICHHUS,

KJIacCH(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHUE CPephl U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJNl BpalieHUs, 00BEMBI U
TUTOIIAU MTOBEPXHOCTE MHOTOTPAaHHUKOB W TEJ BpAICHUS, TEOMETPUYCCKHUX Tel
C IpUMEHECHHEM (POPMYIT;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA ¢ KOMOMHAIIMSIMH TEJ BPAIICHUS
¥ MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBINA OKOJIO CQEpHI,
cdepa, BiMcaHHas B MHOTOTPAHHUK HJIH TEJIO BPAIICHUS;

BBIYHCIISATh COOTHOIICHHS MEXIY IUIOIMAIIMH TOBEPXHOCTEH u 00BEMaMu
IMOJTOOHBIX TEJI;

n300pakaTh M3y4aemble (GUTYPHI, BBHIMOIHATH (BBIHOCHBIC) TUIOCKHAE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHUS;

W3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBHIBATh uH(pOpMAITIIO
O TPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (GUTYpaX, MPEJICTABICHHYI0 HAa 4YepTeXKax M
PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHATDH OTIEpAIM Ha/l BEKTOPAMH,

3a/1aBaTh IMJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPINHAT;

peraTh TEOMETPUYECKHE 3a/ladyd Ha BBIUMCICHUE YIIOB MEXKAY NPSIMBIMA H
MJIOCKOCTSMH, BBIYUCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIUMHATHOTO METO/1a TIPU PEIICHUN;

42



OdenepanpHas padbouas nporpamma | Marematuka. 10—11 kmaccer (yriyOia€HHBIA ypOBEHB)

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C JBI)KCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM,

BBITIOJTHATHh M300paKCHUSI MHOTOTPAHHUKOM U TEJI BpPAIlEHUS MPHU MapalIeTbHOM
nepeHoce, INEHTPATLHON CHMMETPUH, 3€PKabHON CHMMETPUU, TIPU MOBOPOTE BOKPYT
MIPSAMOM, MpeoOpa3oBaHMs TI0I00WS;

CTPOUTh CCUYCHHS MHOTOTPAHHUKOB U TEJI BpalICHHS: CEUCHUS IWIMHApA
(mapayiyieIbHO M NEPIEHIUKYJIISIPHO OCH), CEYSHUsI KOHYca (MapauieibHOe OCHOBAHUIO U
MIPOXOIAIIEE Yepe3 BEPIINHY), CCUCHUS MIapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHMIA: METOJ] CJICIOB, METOJI BHYTPCHHETO
IPOSKTUPOBAHUS, METOJ TIEPEHOCA CEKYIICH MIIOCKOCTH;

JTOKa3bIBATh TCOMETPUICCKUE YTBEPIKICHNUS,

NPUMCHATh TeOMETpHUYECKHEe (aKThl JUIsl PENICHUS CTEPEOMETPUUYECKHMX 3aj1ad,
NPEIIOIAraloUX HECKOJIBKO IIAroB PEIICHUS, €CJIM YCJIOBUS TPUMCHCHHS 3aJaHbl
B SIBHOU W HESIBHOM (hopMme;

peliaTh 3aJla4yd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHUN M HaXOXKICHUE
TCOMETPUYCCKUX BEIIMUNH;

NPUMEHSTH MPOTPAMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IPH PEIICHUN CTEPEOMETPUUCCKUX 3a/1a4;

NPUMEHSTh TOJYYEHHBbIE 3HAHMS HA MPAKTUKE: CPAaBHMBATh, AHAJIU3UPOBATh U
OILICHMBATh peajibHbIe CUTYAIlUH, IPUMEHSATh U3yYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA
B TIpollecce IMIOMCKa pEIIeHHs MaTeMaTH4eckd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh PEAIbHbIE CUTYaIlUd Ha SI3bIKE T€OMETPHH, UCCIIEeIOBAaTh MOCTPOCHHbIE
MOJIENTU C UCIOJB30BAHUEM T'€OMETPUYECKUX MOHATUNA W TEOpeM, armapara ainreOpsl,
peniaTh NpakTUYECKHE 3a/1a4d, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYHNH;

UMETh TPEJICTABICHUsI 00 OCHOBHBIX ATalax pa3BUTHS T'€OMETPHH KaK COCTaBHOM
JacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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10 KJIACC
HaszBanue KomuyecTtBoO OCHOBHBIE BUBI JEATEILHOCTH
OcHOBHOE cojiepKaHue
pasnena (Tembl) Kypca 4acoB yUaIuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHbBIE POCTPAHCTBEHHBIC OmnpeaensTh IIOCKOCTh Kak (GUrypy,

buryps.
[TonsiTus cTepeoMeTpun: TOUKa,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbBIE TTpaBUJIa U300pAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuiebHbIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKaronuecs mpsmasi u II0CKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MIPOCTEHIITNX MTPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJECTBUS U3 HUX.

Crioco06pbl 3a1aHUs TIPSMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBRE.
O0603Ha4YeHMS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxkeHue ceueHui

B KOTOPOM BBITOJIHSIETCA MIIAHUMETPHUSL.
JlemaTe mpoCTENIIINE JTIOTUUECKUE
BBIBO/Ibl U3 AKCMOMATUKH TJIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
O00BEKTOB, HJI€aTU3AIMEN KOTOPHIX
ABJISIIOTCS AKCUOMBI T€OMETPHUH.
N3yyarh, NpUMEHATH MPUHLIUIIBI
MMOCTPOCHUS CCUCHUU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHHMU METOJI CJIEI0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEKYIIEHN IIIIOCKOCTH.
Pewrate cTepeoMeTpruuecKkue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYEHHUS U
HaXO0XJEHHUE €0 IUIOMIAJIH.
AxTyanm3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAWTH AHAJIOTHUHU.

Hcnonb30BaTh pU pEMICHUH 33/1a4
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nupaMubl, Ky0a U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o6pakenue nepeceyeHus
IIOJIy4YEHHBIX IUNIOCKOCTEH.
PackpammBaHie NOCTPOEHHBIX CEUECHUM
Pa3HBIMU L[BETAMH.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocter. [loctpoenue
CEUYEeHH B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 mponopuMOHAIBHBIX
otpe3kax. [logobue TpeyroiabHUKOB.
Teopema Menenas. Pacuérsl

B CEYCHMSIX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJIbI:

Teopembr Qaseca u

O IPOIIOPLUOHAIBHBIX OTPE3KaX.
AJITOpPUTM JIeJICHUSI OTPE3Ka

Ha N paBHBIX yacTeu. Teopema
Meunenas.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeAHEN TUHUU
TpeyrojbHUKa. CBOMCTBO OMCCEKTPHUCHI
yriia TpeyrojpHuka. CBOMCTBO MeauaH
TpEyroJIbHUKA.

[Tpu3naku mog00Us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBiaeHus: 00
OCHOBHBIX 3TallaX Pa3BUTHS T€OMETPUHN
KaK COCTaBHOW 4acTH (yHIaMEHTa
Pa3BUTUS TEXHOJIOTUI

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipu3Haku CKpenMBarOIINXCs
MPSIMBIX.

[TapannenbHbie TpPsIMbIE

KrnaccudummpoBaTts B3auMHoOE
PaCTONIOKEHHE TTPSMBIX

B ITPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU ¥ MIPUBOJISI IPUMEPHI
W3 PeaJbHOM KU3HM.
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B IIpocTpaHCcTBe. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOAILEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAaHHOW IPSMOM.

JleMMa 0 mepeceueHnH MapaieabHbIX
IPSAMBIX IIOCKOCTHIO. [TapannensHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieNIbHbIX MPSIMBIX.

Teopema 0 CKpeIMBarOUIMXCS MPSMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapAJIIEIIBHOIO
npoekTupoBanus. M3o0paxenune
pa3HbIX GUTYyp B MapajljiesIbHOMI
IIPOCKLUU.

LlenTpanbHas mpoeKuus.

VYT0JI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3a/auym Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHUE, CBS3AHHBIC

C PacmoI0KEHUEM ITPSMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

O CYLIECTBOBAHUH U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, MPOXOIAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKalllen Ha IpYyrou NMpsIMOM; JIEMMY

0 MEPECEUECHUH TUIOCKOCTH ABYMS
napajuieIbHBIMU NPSAMBIMH; TEOPEMY

0 TPEX MapajsIeNbHBIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCA NPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
IapaJijIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
JloKka3pIBaTh CBOMCTBA MapajjieIbHOTO
IIPOCKTUPOBAHMS.

N300paxkath B mapauieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
buryps.

Pemats crepeoMerprueckue 3agaqu
Ha J10Ka3aTeIbCTBO U UCCIIEOBAHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ]1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKICHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATHI U TeOpeM, armapara aareOpsl,
1M (PPOBBIX PECYPCOB.

[Tonyuyats npeacraBiieHUE

O IICHTPAILHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEN
B ITIPOCTPAHCTBE

[loHATHSA: MapaIUIETIBHOCTD NPAMOMN U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10ckocTh. CBOKMCTBA NMAPAIEIbHOCTH

KnaccudummposaTts B3auMHoe
PaCTONIOKEHHE TIPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIIHE TTPUMEPHI

47



denepanpHas padouas nporpamma | Maremaruka. 10-11 kmaccel (yriayOJ€HHBIH YpOBEHb)

IIPSMOU U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMPpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

[TocTpoenue ceuenusi, MPOXOIAIIETO
4yepes3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPALIETBHOTO APYTOU IPSMOM.
Pacuér otHomenuit. [lapannensras
MIPOEKLUS, TPUMEHEHHE

JUTS TIOCTPOEHUS CeYeHM KyOa

Y NapajiyIeenunea.

CBoiicTBa ImapauICJICIIUIICAa U ITPU3MBI.

[TapannensHbie wockocTh. [IpusHaku
NapajieIbHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 mapaIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYIO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuIeabHbIX INIOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
NapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 OTpe3Kax mapauieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKY TapaslIeIbHBIMA

W3 pEAIbHOM KU3HU.
®opmynupoOBaTh ONPEIEIICHUE
NapajuIeNIbHBIX MPSAMOU U IJIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 MapaJuIeIbHOCTH MPSAMOMN U
IIJIOCKOCTH; CBOMCTBA NIapaJUIEIIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate crepeoMeTpudecKkue 3a1auu
BBIYMCIIEHUS U J10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIBHOCTBIO
MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
Pemrate npakTuyeckue 3a1a4u

Ha IIOCTPOCHHUE CEUECHMM Ha YepTekax
TETpaj’Apa U MapajljIeIenuIea.
Pemrate crepeomerpudeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYCHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUH N'€OMETPUYECKUX 3a1a4
CBSA3aHHBIX C MapPAJLIECIBHOCTBIO
IIJIOCKOCTEMN.

CpaBHUBATh U aHAJTM3UPOBATH
peabHbIE CUTYalllH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO PAMOM U
IIJIOCKOCTH B ITPOCTPAHCTBE;
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IUIOCKOCTSIMU;, O IEPECEUECHUHU MTPSIMOK
C IByM$ apaJIJIEIbHBIMU TIOCKOCTAMHU

MOJIEJIMPOBATH PEAJIbHBIE CUTYAIWH,
CBSI3aHHBIC C NIAPaAJUICIIbHOCTHIO
MPSAMOU U INIOCKOCTH B IMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApPHOCTD
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajenenuneaa. Beraucienue v
OTPE3KOB B KyO€ U MPSMOYTOJILHOM
napajuieIeIuIesie.
[lepneHAUKYISAPHOCTD IPSIMOU U
miockocTu. [Ipu3Hak
NEPNEHAUKYISPHOCTU IPSIMOM U
miockocTd. TeopeMa o cyliecTBOBaHUU
Y €JMHCTBEHHOCTH IPSIMOH,
MPOXOISAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIISIPHON
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyIap U HAKIOHHAS.
[locTpoeHne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX nMepNeHAUKYIAPAX
(npsimast u oOpaTHas).

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmMynUpOBaTh ONPEAECICHHUS:
MEePIEHANKYISIPHBIX MPSAMBIX

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MIEPIIEHAUKYJIIPHOUN K INIOCKOCTH.
Jloka3bIBaTh: 1€eMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapaJijIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEXIY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYIIIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
IIPU3HAK NEPIEHIUKYISIPHOCTH PSIMON
U IJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY ¥ NEPIECHAUKYJAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIEHANKYJIISIPHBIC TIPSIMYIO
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YTroa MeXy CKpEIIUBAOIMMUCS
npsMbIMU. [TOMCK epHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MPU3MBbI,
MPaBWILHOM MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJIBHOW IIPOECKILIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJI0CKOCTH. ITnockocTn
CHUMMETPUN B MHOTOTPAaHHHUKAX.
[Ipr3Hak nepneHuKyIJISIPHOCTH
IIPSIMOM U TUNIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOT'PAHHUKU

Pacuér paccrosiHuii OT TOUKH

10 ockocTi. CriocoObl OMYCTUTD
IIEPIICHAUKYJIISPBL: CAMMETPUSI, CABUT
TOYKH 10 MapajuieIbHON MPAMOM.
CnBur no HenapauieIbHON IPSMOH,
VU3MEHEHUE PAaCCTOSIHUN

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBIeHUE O 3HAYEHUN
NepHeHauKysipa Iisl APYyrux odnacren
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEabHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBI3aHHBIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIICHIUKYIAPHYIO K 3TON IPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe 0 TPEX
NEePHEHIUKYIApaXx.

[Tonyuyats npeacraBiieHUE

00 OPTOTOHAIBHOM ITPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O NMPOECKIIUU
TOYKHU Ha MPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBSA3AHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

PemaTte npuknagsele 3a1aum,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEINYHUH.
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Pemate ctepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0JECHUEM PACCTOSHUH,
IIOCTPOCHUEM IIPOCKIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKJICHUS C LIENbIO BISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOJIEINPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAalUuH, CBA3aHHbIEC

C NEPIEHIUKYIIIPHOCTBIO NPAMOMN U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOECHHBIE
MOZIEJIH, B TOM YUCIIE U

C UCIOJIb30BAaHUEM ammapaTa aareopbl

VYTibl ¥ pacCTOSHUS

16

[ToBTOpEHUE: YrOJI MEXKY NPSIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IPOU3BOJILHOM TPEYIOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B ITpocTpaHcTBE. ['eomerpruueckue
METOJIbl BBIYMCIICHHUS YTIJIa MEXKIY
MPSIMBIMU B MHOTOTPAHHHKAX.

AKTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAUTH AHAJIOTHUHU.
®opmMyNIUPOBATH ONIPEACICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YyTJa.
KnaccudunmpoBaTts AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAalyCHON MEpHI.
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JIByrpanssiid yros. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[TeprieBqUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
nockocrent. [lpusHax
NIEPIICHAUKYIISIPHOCTH IIIOCKOCTEM;
TE€O-peMa O IPSAMOU NEPECEUEHUS ABYX
IIJIOCKOCTEN NEPIEHAUKYIISPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyTONBHBIN NapaJIeICIUIEN;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIbHOT'O NapaJuIesIeIUIEa.
Teopema o nuaroHanu nIpsIMOYrOJILHOTO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U NPUKIIATHBIC
3a/1a44, CBSAI3aHHBIE CO B3aMMHBIM
PaCIIOI0KEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napaurenbHBIX IUIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
pacCTOsIHUE MEXIY
CKPEIMBAKOIMMHUCS IIPAMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

DopmynUpOBaTh ONPEIEIICHUE B3aUMHO
MIEPIIEHAUKYJIIPHBIX IJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpPOBaTH CIEICTBUEC

(M3 mMpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi IEePIEHAUKYIIIpHA
IIPSIMOM, TI0 KOTOPOU MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 He€ 0 IMarOHAIAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIEHIUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEM, UCIIOJIB3Ys
IUTaHUMETpUYECKUe (GaKThl U METOABI.
IIpoBOANTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIPU
peLICHUU TeOMETPUYECKUX 3a/1aY,
CBS3aHHBIX C IIEPIEHAUKYIIPHOCTBIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE
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BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; IPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEIIMBAIOIIUMHUCS MPSIMBIMU

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yria. JJIEMEHTHI
cepuueckoil reoMeTpuu:
reoJIe3UUECKHE JIMHUMU Ha 3eMiIe

C IEPIECHANKYISPHOCTHIO MPAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOJAENH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmapara ajareophbl.

PelaTte npuknagHble 3a1a4uu,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUUYECKUX BEJIMUUH

MHoTrorpaHHUKH

CucremaTusanus 3HaHUM:
MHOrorpaHHHK U €0 3JIEMEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nmupamMua.
[Ipusma. Ilpsimast u HakIIOHHAs
npu3Mel. [IpaBuibpHas nmpusma.
[Ipsimoit mapasenenunen,

PSIMOYTOJIBHBIN Mapaieenune, Kyo.

Brimykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHbIE MHOTOIPAHHUKH

PaboTaTh ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaNIU3UPOBATH PEIICHUE 3aaUH.
PucoBaTh BRIYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTAaHaBJIMBAThH OOIIMI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 IByM
€ro MPOECKIUSIM.

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHN
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C Pa3HOU DUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS

pe3yJibTara py BApbUPOBAHUY TAHHBIX.

Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOT'OrpaHHUKOB. [lmanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX NMPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpoCcTpaHCTBE

12

[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesielune1a, YMHOXKEHNUE BEKTOpa
Ha YHCJIO, Pa3JIOKEHUE BEKTOpa

1o 6a3zucy TpEX BEKTOPOB, HE JISKAIUX
B OJJHOM IIOCKOCTH.

CkansipHoe npou3BeCHUE,
BBIYHCIICHUE yTJIa MEKY BEKTOpAMU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILUIaHApHbIEC BEKTOPHI. [IpuBOIUTH
npuMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUHU CIIOKESHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM
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[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allisa 3HaHUM

O6o0maroiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMETpUH

10 k1acca, cucTemaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Pemiate crepeoMeTpuyeckue 3aaauu
Ha JI0Ka3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHHUH, HAXOKICHHE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
VTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHuu
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PaCCYKICHUS

MIPY PEUICHUHN CTEPEOMETPUUECKUX U
MJITAHUMETPUUECKUX 3a/a4.
CpaBHUBATh U aHAIU3UPOBATH
pealibHbIE CUTYallU U BBIABISATH
BO3MOXHOCTbh €€ MOJCIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arfnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl MPHU PENICHUU 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOILICHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAIINN MUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
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IIOMOTAIOIIECH PEIIUTD PEajIbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKICHUS C LIENbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
HccenenoBaTh IOCTPOCHHBIE MOJCIIH.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIACC
HaszBanue KomuuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
OCHOBHOE COIEpKAHNE
paznena (Tembl) Kypca 4acoB yUaIuxcs
AHanuThuecKas reoMeTpHs 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaM3upoBaTh (PaKkThl U METOIbI

Ha IJIOCKOCTH U B POCTPAHCTBE,
CKaJISIPHOE TIPOU3BEJAECHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXIY BEKTOpaMu
B [IPOCTPAHCTBE. Y paBHEHUE NIPSAMOW,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJlb,
YpaBHEHUE INIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnerHbie
HEPABEHCTBA, JJUHEMHOE
IIPOTPaMMHUPOBAHUE.

AHanmUTUYECKUE METOIbI pacueTa
yIJla MEXAY NPSAMBIMU U INIOCKOCTAMU
B MHOTOTrpaHHuKax. @opmyia
pacCTOSsIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpJMHATAX.

HaxoxaeHne pacCTOSTHUM OT TOYKH
110 TUIOCKOCTH B KyO€ U MpaBUJIbHOU
ApaMuIe

MJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.

CBoauUTH AEUCTBUS C BEKTOpAMU

K aHAJIOTUYHBIM JICHCTBUSIM C X
KOOpJMHATAMMU.

BcnoMHUTE onipeiesieHre CKaasipHOTO
YMHO>KE€HUS U €ro CBOMCTBA.
BbIUKCHIATE ¢ MOMOIIBIO CKAJISPHOTO
YMHO>KE€HUS ITTMHBI BEKTOPOB, YIJIbI
MEXJy HUMH, YCTaHABIMNBATh
MEePIEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHUE MIOCKOCTU U
bopMyITy pacCTOSIHUSI OT TOUKH

J10 TIJIOCKOCTH.

Pemats 3amaun, codyeras
KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TEOMETPUYECKUX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.
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AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBA3aHHBIE BEKTOPAMHU U
KOOpJAMHATaMHU.

HccenenoBaTh MOCTPOCHHBIE MOJENH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTeMaTUKU

[ToBTOpenue, o600IICHNE
Y CUCTEMAaTH3aIns 3HAHUI

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJEeA0B, CTAaHAAPTHBIE INIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapannenbHbie PSMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUMU, YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHJAAPTHBIE TIAPbI
MEPIECHAUKYJISPHBIX TIIOCKOCTEN U
MPSIMBIX, CAMMETPHUH
MHOTOT'PAHHUKOB, TEOpEMA O TPEX
MEPIECHAUKYJIIAPAX, BBIYACICHUS IJINH

Ctpouth ceueHus.

PemiaTth crepeoMeTpudecKue 3a1auu
Ha J0Ka3aTeJIbCTBO MAaTEeMAaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHE
r€OMETPUUECKUX BEJTMYHUH (JJTUH,
YTJIOB, IJIOIIA/IeH, 0OBEMOB).
Hcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4
IJIaHUMETpUUYeCKUe (haKThl U METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIICHUH CTEPEOMETPHUUECKUX
3aj]1a4.

CpaBHUBATh U aHATM3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (hOpPMYIIbI

JUIS TUIOIIazied, COOOpakeHust
noao0us.

[Inomaau ceueHnit MHOTOrpPaHHUKOB:
IUIOLIAN MTOBEPXHOCTEH, pa3pe3anus
Ha 4acTu, COOOpakeHHs MO00Us

peabHbIE CUTYAllUU U BBISBIIAThH
BO3MOYHOCTb €€ MOJIEJINPOBAHUS

HAa SI3bIKE TEOMETPHH.

MonenupoBars peaabHyH CUTYALUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATh
MIOCTPOEHHBIE MOJIENU, B TOM YUCJE U
C UCIOJIb30BAaHUEM aIllapara ajreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMBbl [IPU PELIEHUU 3314

O6bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenunena. 3aaadu

00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMHU yTJa.
CrepeomeTpuyeckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapajuieNenumnesa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BbIUKCIIEHUEM 00BEMA
IPSIMOYTOJIFHOTO TMapasuieienuIea.
O0BEM TPSIMON TPU3MBI.
CrepeomeTpruUuecKue 3a/1a4uH,
CBSI3aHHBIC C BBIYUCIICHUEM O0BEMOB
npsMou mpusmel. [Ipukiianaeie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU TPU3MBI.

CB00OJIHO OTIEPUPOBATH OHITHUAMMU:
00BEM Tema, 00bEM IPSIMOYTOJILHOTO
napaJuyiesienurea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
MPSIMOYTOJILHOTO TapajulelienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKY,
MEPEKIaAbIBATh YaCTH.

Pemath crepeomeTprueckue 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMaA
PSIMOYTOJILHOTO TIApaJIJICIICTINITE 1A,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C TIETIO BBISIBICHHUS
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Boruncnenue 065EMOB TeN

C IOMOUIBIO OIPEAEIEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IIPU3MBI, ITAPAMU/TBI.

dopmyna 00bEMa MHUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

C OOIIUM YTJIOM.
CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIC C 00BEMaMU HAKIIOHHOU
IIPU3MBI, ITAPAMU/IBI.

[TpuknagHbIe 33124 10 TEME
«OO0BEMBI TEN», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o0bEMOB. Brruncienue
PACCTOSIHUSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaIM3UpOBaATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPHUH peaTbHbIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TapaJuIeICITUIIe A,
MPU3MBI, ITAPAMHU/IBI.

HccnenoBath MOCTPOCHHBIC MOJICIIH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsbl.

BBIBOANTE OCHOBHYIO HHTETPAIBHYIO
dbopmyIy I BEIYUCTISHHUS 00bEMOB
TeN.

Jloka3wiBaTh TEeOpeMy 00 00bEME
HAKJIOHHOM MPU3MBbI Ha TIPUMEpe
TPEYrOJbHOMN MPU3MBI U

JUTSI IPOU3BOIBHOM MPU3MBI.
Jloka3sIBaTh TEOpeMY: 00 00BEME
nUpaMuIbl, GOPMYIUPOBATH CIICCTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaAMUJIBL.
BeiBoauTh opMyIty ISl BBIYUCITICHHS
00bEMOB YCEUEHHOM MTUPAMUJTBI

Tena BpameHus

24

[{unuHapuYecKas MOBEPXHOCTD,
oOpasyronye TUINHIPUICCKON
IIOBEPXHOCTH.

CB0OOOJHO ONEpUPOBATH MOHITHUSIMU:
WTHHIPUIECKAS TOBEPXHOCTD,
uuauHap. M3yyaTh ciocoOsl
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Mumunap. Ipsamont kxpyrosou
uuuHap. [Inomans noBepxHocTu
HUIUHAPA.

Konnueckas moBepXHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnue koHyca
IUIOCKOCTBIO, MapasuiebHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
koHyc. M3o0paxkeHue KOHyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanbk GOKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpruyecKkue 3a1auu

Ha JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYcCA.

[TpuknagHbie 3a7a4M, CBI3aHHBIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

¢ IockocThro. Kacanue mapa n
chepshl I0CKOCTRIO. Bua n
MU300paKeHre mapa.

VYpaBuenue chepsl. [Lmomans chepsl u
e€ gacTen.

CummMmetpus cdepsl U mapa.

MOTYYECHUS HUJIMHIPUYECKON
MTOBEPXHOCTH, LIWIMHAPA.
N300paxkaTh HUIMHAP U €70 CEYCHUS
IIJIOCKOCTBIO.

CB000/1HO OTIEpUPOBATH MOHATUIMM:
KOHMYECKAasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KoHYyC. M3y4yaTh criocoOsbl
MOJY4YE€HUSI KOHUYECKOU MOBEPXHOCTH,
KOHYCa.

N3006paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, MPOXOAILIEH YEPES OCh,
Y TUIOCKOCTBIO, NEPIEHANKYISAPHOM

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW U MOJHOMN IMOBEPXHOCTEN Tel
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4i, CBA3aHHbIE
C TeJIaMU BpallEHUs, HAX0XKICHUEM
onaan 00KOBOM M TOJTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CCYECHUM.
Hcnonp30BaTh MpHU pEIICHUH 33/1a4
TUTAaHUMETpUYECKre (PaKkThl U METOIBI.
CpaBHUMBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpruyecKkue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepolt 1 1mapom,
IIOCTPOCHUEM UX CEUEHUM
IUIOCKOCTBIO.

[Ipukiannpie 3a1a4u, CBSI3aHHbIE
co cdepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
[IO100HSI.

Paznuunbie koMOMHALINM TET
Bpall€HUsS U MHOTOI'PAHHUKOB.
3anaun o Teme «Tena u moBEpXHOCTH
BpalLICHU»

AHaNMM3UpOBaTh U MOJIEIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh MOCTPOECHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTOJIb30BAHUEM
amnmnapara ajareopbl

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJUTH aHAJIOTHUH.

CB0OOOSHO OTEpUPOBATH MOHITHIMU:
cdepa u map, UEHTP, PaaANyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACTIONIOKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeabHOU MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacaTEIbHOU INIOCKOCTH.
BreiBoauTh opMyIty 1Tl BBIYUCIICHHS
wiomaan cGepsl uepes paanyc cheph.
Pewate cTepeoMeTpudeckue 3agaum,
CBsI3aHHBIC CO CEepoil U MapoM,
HAXO0XKJICHUEM ILIOMA I chephl U €
qyacTel, TOCTPOCHUEM CeYeHUM chepbl
U 1mapa.
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AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBSI3aHHBIE C IAPOM U
cdepoil.

Pemath npocTeie 3a/1a4u, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpallleHHs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepolt u mapom,
IUTAHUMETpUYECKre PakThl U METOJIBI.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
NOCTPOEHUEM CEUEHUI Tel BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOTPAHHUKOB.

[TpoBOAUTH JIOTHUYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXACHUS

IpU PELICHUN T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUHN PEAJIBHBIE CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHHUKaMU.
HccnenoBaTth NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl
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ITnomany noBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema

00 00BEME TPSMOTO UITUHIPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIIPA.

Brrancnenre o0bEMOB Ten

C TIOMOIIBIO OTPEICTAEHHOTO
unTerpaia. O0bEM KoHyca.

[Imomagu GOKOBOI U IMOTHON
MTOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
UJIMHIpA, KOHYyCA.

[Tpuknaanaeie 3agaun 1o Teme «O0bEMBI
¥ TUJIOIIAIA TIOBEPXHOCTEN TeJl.
OO0BEM 1mapa u apoBOro CEKTopa.
Teopema 06 06béMe mapa. [Tnomanp
cthepsl.

CrepeoMeTpryecKue 3a/1auu,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, mapoBOTO CETMEHTA, IIIApOBOT0
CEeKTopa.

[IpuknagHele 3a1a4M 110 TEME
«O0BEMEBI TEJ», CBA3aHHBIC

¢ 00BEMOM TI1apa U TUIOMIAIBI0 CHEpHI.
COOTHOIICHUST MEKTY TUIOMIAISTMHU
MOBEPXHOCTEHN M 00bEMaMM TTOT00HBIX

CB00OIHO OomepUpOBaTh MOHIATHIMMU:
00BEM TeNa, MIONIaJb MOBEPXHOCTH.
®opmynMpoOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
nuIuHIpa; 006 00BEME KOoHYCa.
Boe1BoAUTH GOpPMYIIbI /17151 BEIYMCIECHUS
00BbEMa yCeu€HHOT0 KOHYyca.
HccnenoBaTh MOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsbl.

3HaTh BO3MOXHOCTH pELICHUS 3a/1a4
Ha NIOCTPOEHHE LIMPKYJIEM U JTUHEUKOIA,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/1a4dax.

CB000OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOU CJIOM,
1apOBOM CEKTOpP, OCHOBAHHE U BBHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
11apOBOTO CJIOS.

BbiBouTh OpMyIIBI 1151 HAXOKICHHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IApPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
JlokaspiBaTh TeopeMy 00 00bEMe 1mIapa.
Pemrats crepeomerpruueckue 3anaun,
CBsI3aHHbIE C 00BEMOM IIApa, IAPOBOIO

64



denepanpHas padouas nporpamma | Maremaruka. 10-11 kmaccel (yriayOJ€HHBIH YpOBEHb)

Tl
[TogoOHble Tena B MPOCTPaHCTBE.
N3menenne o6wEMa rpu moi00uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BBIYUCIIEHHEM 00HEMOB
TEJI ¥ TUIOIAJIeH TOBEPXHOCTEH

CETMEHTAa, IIIapOBOTO CEKTOPa,
JI0IAIbI0 C(EpHI.

CpaBHUBATh M aHAJTM3UPOBATH
YTBEPIKICHUS C TIEITbIO BBISIBICHHSI
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UpPOBATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPUU PEaTbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
1rapa, IapoBOTro CErMEHTa, IIIAPOBOTO
CETMCHTA, IIOIIA/IbI0 CEpHI.
CB0OOHO OTIEpUPOBATH TIOHITHEM
1o100HbIE Tea B POCTPAHCTBE.
Beraucisate 00BEMBI TENT ¢ TOMOIIBIO
OnpeIeIEHHOT0 UHTeTpaJa.

Pemiate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIICHUSIMU MEXKTY
TJIOIIAISIMU TTIOBEPXHOCTEH U
o0béMamMu MOJO0OHBIX TEJL.
[TpoBOAUTH TIOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPU PEIICHUH T€OMETPUUISCKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpayia, HaX0XJICHUEeM
COOTHOIICHUS MEXTY TIIOMIAISTMHU
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MOBEPXHOCTEN U 00BEMAMU TOT00HBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaibHbIE
CUTYyalluH, CBA3aHHbIE C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJIEHUE
T€OMETPUUECKUX BETUUMH

JIBH>KEHMS

JIBUMKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBrkeHus u
paBeHCTBO ¢uryp. O61IHMe CBOMCTBA
NIBMOKEHUU. BUIBI IBIOKEHUN:
napaiyiesIbHbIN MIEPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanust mogoous. [psmas u
ctepa Diinepa.

['eoMeTpuueckue 3agaun

Ha TPUMEHEHHE JIBIKCHUS

[IpumeHsATh MpaBuUIa BHITIOJIHEHUS
JICUCTBUHN CIOKEHHUS U BIUUTAHUSA
BEKTOPOB, YMHOXEHUS BEKTOPA

HAa YKCJIO IIPU PELICHUHU 3a/1a4.
Haxonute koopauHaThl BEKTOpA

B JJAHHOM 0a3uce M CTPOUTH BEKTOP
10 €r0 KOOpJIMHATAM.

BcrioMHUTE onpeiesieHue CKasipHOro
YMHOKEHHS U €r0 CBOWCTBA.
Boraucisate ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHHUS UTMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MIEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHaNMU3UpOBaTh U MOJICIUPOBATH

HA SI3bIKE T€OMETPUHU PEAJIBHBIC
CUTYyalluH, CBA3aHHBIC C PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMHU.
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Hcnonp30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH

B IPOCTPAHCTBE, IIIAHUMETPUUIECKHEC
(baKThl U METOIBI.

CB0O0OJTHO OTIEPUPOBATH TOHIATHSIMH:
oToOpaskeHre TPOCTPAHCTBA Ha ceOs,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TTapaJIICITbHBIN TIEPEHOC;
paBEHCTBO U noj00ue Guryp.
JloKa3bIBaTh YTBEPXKICHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS ABMOKCHUSIMU. BBITIONHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSMAst U
cdepa Diinepa.

PemmaTts reomeTpuyueckue 3aaauu

C MCTIOJIb30BaHUEM JIBI>KCHUN.
Hcnonb30BaTh IpH PEIICHUN 337124
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEHue, 06001IEHHE
U CUCTeMAaTHU3anus 3HaHUHI

17

O6o0maroree MOBTOPEHUE TTOHITHI U
METOJIOB Kypca reOMETPHH
10-11 xmaccoB, cucTeMaTHU3aIus

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTEeIbCTBO MaTEMaTUUYCCKUX
OTHOIIICHUH, HAX0XKICHUE
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3HAHUM.

Hcropus pa3Butus CTEpEOMETPUN KaK
HayKH U €€ pojib B pa3sBUTUU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

r€OMETPUUECKUX BETUYUH (IJIMH,
YTJIOB, IJIOIIa/ieH, 00BEMOB).
Hcnonb30BaTh IIpU pELICHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUeCKue (HaKThI

1 METO/IBL.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

NP PEIICHUH CTEPEOMETPUUECKHUX
Y TJTAHUMETPUYECKUX 3aj1ay.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIC CUTYAIlUU U BBISBIISAThH
BO3MOKHOCThH €€ MOJICITUPOBAHUS
Ha SI3BIKE TEOMETPHH.
MopenupoBath peaqbHyI CUTYaIIUI0
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
U C WCIIOJIb30BaHKUEM arlapara
anreOpsl.

Hcnonb3oBaTh KOMITBIOTEPHBIE
MIPOTPaMMBbl NPU PEIICHUH 3a7a4.

[Tony4aTe npeacTaBieHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAyKeE,
VCCIIEYIOIIEN OKPYKAKIINN MUP,
CBSA3aHHOM C peaIbHbIMU OOBEKTaMHU,
MMOMOTAIONIEN PEIIUTh peabHbIE
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JKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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OEAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITMCKA

VY4eOublii Kypc «BeposiTHOCTh M CTaTUCTUKA» YriIyONEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4EOHOro Kypca YIiyOJIEHHOTO YpOBHS
Ha YpOBHE cpeaHero oo6miero oOpa3oBaHus. YUeOHbIH Kypc MpelHa3HAYCH
st GopMUpOBaHUS Yy OOYyYAIOIIMXCS CTaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS POJHU
TEOPUU BEPOATHOCTEN KaK MAaTeMaTHYECKOT0 MHCTPYMEHTA JIJISl U3YUYEHUsS CIydalHbIX
cOOBITH, BEeIMYMH U mporieccoB. [lpu n3ydenun Kkypca oboramaroTcsi npeicTaBlIeHUs
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTH M OOIIHOCTH MAaTeMAaTHYECKUX METOJOB IMO3HAHMUS KaK HEOTbEeMJIEMOU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, MOJTYYeHHBIX
Opy HM3yYEHWU Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha pa3BUTHE
IPEACTaBICHUN O CIAyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TOYEPIHYTHI M3 OKpyKawllero mupa. B pesynbrare
y oOydyarommxcss  JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHMe O  HauOosee
yIOTPEOUTENBHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMorpaduyecKuX BEJIMUYWH, TOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsX, JUIMTETBHOCTH  O0€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHM U MPOILIECCOB B 001I€CTBE. YUEOHBIN Kypc SIBISETCS
0a30i1 IS OCBOGHHUS BEPOSTHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOIMMBIX
CHEUUATIUCTaM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEN, HO TAKXKE COIMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHLHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a O0oJbIMX AaHHbIX. L[eHTpanbHyr0 YacTh y4eOHOTro
Kypca 3aHuMaeT OOCYXKICHHE 3aKOHa OONBIIMX uYucenl — (yHIaMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMAaTUYECKYIO (POpMATHU3ALIHIO.

B cooTBeTcTBMM C yKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» HAa YIIyOJEHHOM YypOBHE BBIJICIICHBI OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaiiHple COOBITHS W BeposiTHOCTH» M «CiydaliHbie
BEITUYHMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMrMO OCHOBHBIX JIMHHI B YU4EOHBIA KypC BKITIOYEHBI JIEMEHTHI Teopun rpadoB
Y TEOPUU MHOXKECTB, HEOOXOMUMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOIO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YIEOHBIX KyPCOB.

Conepxanue nuHuu «CiydallHble COOBITHSI U BEPOSITHOCTU» CIIYXKUT OCHOBOU
st GOpMHUPOBaHUSL TPEACTABICHUNW O paclpeleIeHUd BEPOSTHOCTEH MEXIY
3HAYEHUSIMHA CJIyYalHBIX BEJIWYMH. BaXKHyr0 4acTb B ATOM COJEP/KATEIBHOM JIMHUH
3aHMMAET U3yYEHUE Fr€OMETPUUECKOro 1 OMHOMUAIBHOIO pacIpeieIeHUI U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTAaMH — MIOKA3aTEIbHBIM U HOPMAJIbHBIM pacpe/IeICHUSIMU.
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Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIeNseTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PaclpeesICHUSIM.

B ydeOHOM Kypce nmpenycMaTprBaeTCsi 03HAKOMUTEIBHOE U3YUEHHUE CBSI3U MEXKIY
CIIy4ailHBIMM BEJIMYMHAMU W OINMCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHra
KOPPEJSLIUU U €r0 BBIOOPOYHOTr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUsI», U3YUYEHHYIO HA YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJIEHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onuu aneMeHT cojiepikaHus, KOTOPbIA MpeasiaraeTcsi Ha 03HaKOMHUTEIHLHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX COOBITUN, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIEHHE C paclpe/esieHHeM BEpOSTHOCTEW KOJUYecTBa
TaKUX COOBITUIM HOCHUT PAa3BUBAIOUIUI XapaKTep U SBISETCS aKTyaJbHBIM JJisl OyAyUIUX
aOUTYpHUEHTOB,  MOCTYMAOIIMX  HAa  Yy4eOHbIE  CHEUUAIbHOCTH,  CBS3aHHbBIC
C OOIIECTBEHHBIMH HAYKAMH, TICUXOJIOTUEN U YIIPABICHHUEM.

Ha uzydenne ydeOHOro kypca «BeposSiTHOCTh M CTATHCTHKa» Ha YIIIYOJIEHHOM
ypoBHe otBoauTcs 68 uacoB: B 10 kimacce — 34 yaca (1 yac B Hezmemo), B 11 kiacce —
34 gaca (1 gac B HeJEINIO).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsas3ublil rpad, mytu B rpade: nukiasl U mnend. CreneHb (BaJeHTHOCTH)
BepiuHkbl. ['padsl Ha miockoctu. JlepeBbs.

CrnydaliHble SKCIEPUMEHTHI (OTMBITHI) W CIyYalHbIE COOBITHA. JIeMEHTapHbIC
coObITUa  (MCcX0abl). BeposTHOCTH ciydaitHOTO CcOOBITHS. bBIM30CTH YacTOTBI H
BEPOATHOCTU COOBITHI. Cily4ailHble OIMBITHI C PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepanuu Hag COOBITUAMH: TIEpeceueHue, OObENUHEHUE, MPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHUE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTta. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapnbiii ciaydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCHMBIX HCHBITAaHUU 10 mepBoro ycrnexa. llepecTaHOBKH U
dakropuan. Yucno coueranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX HUchbITaHud beprymmn. CnydailHbld BBIOOpD M3 KOHEUHOU
COBOKYITHOCTH.

Cnydaitnas BennuuHa. Pacnpenenenue BeposaTHOCTe. Jlnarpamma pacripeneneHus.
Onepanuu Hajx ciydalHbIMU BelMYMHAMu. buHapHas ciaydaiiHas BenuunHa. [Ipumepsl
pacrpeielieHui, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUATILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX Cly4alHbIX BeauunH. HezaBucumele ciaydaitHbie
BEJIMYUHBI.

MaremaTudeckoe OXKMUJaHuE Ciay4yalHOU BenuuuHbl (pactpexaenenus). [Ipumepsl
MPUMEHEHUSI MaTEMaTHYECKOro OKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXKHMJIaHWE OWHApPHOM CIIydallHOM BeIWYMHBI. MaTeMaTuuecKoe OXKHUJIAHHE CYMMBI
CIIy4ailHbIX BeIMYUH. MaTeMaTnyecKkoe 0KHJIaHue TeOMETPUUECKOro 1 OMHOMUATBHOTO
pacupeneseHuNn.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OMHAapHOM  ciiy4ailHOM  BeNWYMHBL. ~MareMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4YalHbIX Beau4uH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAJIBHOTO pacnpeneieHus. JJucnepcus u ctanaapTHoe
OTKJIOHEHUE F€OMETPUUECKOTO PaCIpPEICICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonbpIMX yuced. BeiOopouHblit MeTo uccienoBanuid. BeibopodHble XapaKTepUCTUKH.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEACICHUMN.

HenpepeiBHble  ciywalinple  BenuuuHbl. [lpumepsl. @DyHKIHMS  MUIOTHOCTH
BEPOSITHOCTU paclpenieNieHrus. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBa. 3ajauu,
IPUBOASIINE K MOKA3aTEIbBHOMY PaClpeAeIeHUI0. 3a1aui, TPUBOASIIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKINS UIOTHOCTH BEPOATHOCTH IOKA3aTEIBHOIO pacIpeaeeHusl,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PACIPENAECIICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOIAIINE
K pacupezaeneHuro [lyaccona.

KoBapmarust nByx ciaydailHeIX BelMWuuH. Kod(PUIIMEHT TUHEWHON KOPpESIuu.
CoBMmecTHBIC HAOMIOJEHUS JBYX BEIMYHH. BBIOOpOUYHBIN KOAIDPHUIIUEHT KOPPEISAIHH.
Paznuune Mexny JTMHENHOW CBS3bIO M NPUYMHHO-CICICTBEHHOW CBsA3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kacca oOyyaromuiics HayqIuTCs:

CBOOOJTHO OIEPUPOBATh MOHATUAMH: Tpad, MIOCKUU Tpad, CBA3HBIN Tpad, mMyTh
B rpade, 1emnp, UK, AEPEBO, CTENIEHb BEPIINHBI, AEPEBO CIIYIaHOTO SKCTIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: CITyYalHBIN IKCIIEPUMEHT (OTIBIT), CIIydaitHOE
cOOBITHE, DJIEMEHTApHOE CIy4aiiHOe COOBITHE (DJIIEMEHTAPHBIM HWCXOJ) CIIy4aifHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITU B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTaAPHBIMU COOBITUSIMU;

HaxoAuTh W (GOPMYIUPOBATH COOBITHUS: TIEpeceUeHHe, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOI0KHOE JAaHHOMY, MCIOJIBb30BaTh AMAarpaMmbl Duiepa,
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KOOPJMHATHYIO TOPSMYIO Uil pEleHusl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOKEHHS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

OIEPUPOBATH IOHATUSAMU: YCIIOBHAs BEPOATHOCTb, YMHOXXCHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAaHHOI'O HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOXKEHHUS, IEpeBa CIIy4ailHOTO OMbITa, UCIOJIb30BaTh
(GopMyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPEAENATh
HE3aBUCUMOCTb COOBITHI 10 (POPMYJIE U MO OPTaHU3ALUH CIYYAHOTO SIKCIIEPUMEHTA;

MPUMEHATh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI ISl IEPEUUCICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, PEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: OMHAPHBIN CIIy4alHBIA OMBIT (UCIIBITAHUE),
yCIIeX U HeyJlaya, HE3aBUCUMBIE UCIBITAHUSI, CEpUsl UCIIBITAHUM, HAXOIUTh BEPOATHOCTHU
COOBITHII: B CEpUU HCIBITAaHUI A0 MEPBOTO yclexa, B CEpUM UCHbITaHui bepHyium,
B OITIBITE, CBI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSAMU: CIydyailHas BEJIMYMHA, pACIpEEICHHe
BEpPOATHOCTEH, JuarpaMma pachpefesieHusi, OWHapHas CiydailHas BeJIUYHHa,
reoMeTpuyecKkoe, OMHOMUAIBHOE paclpeesieHUeE.

K konimy 11 kiaacca oOyyaromuiicss HAyIuTCS:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PAaCIpPEAEICHUE IBYX CIYy4YailHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO paCHpeAesieHus JBYX CIyYalHbIX BEJIUYUH
IUIsl BBIJETICHUS PACHpPENENICHHUs] KaXXIOW BEIWMYHMHBI, OINPEIEICHUS HE3aBUCUMOCTH
CIIy4YalHbBIX BEJIUYHH;

CBOOOJTHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXUAAHUS CIydyalHOU
BEJIMYMHBI (paclpeesieHus), MPUMEHSITh CBOHMCTBA MAaTEMAaTHYECKOTO  OXKHIAAHHS
OpU penieHUH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWE€ OWHOMHUAIBHOTO U
F€OMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJTHO OIEPUPOBATH TMOHITUSIMHU: IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSITH CBOWCTBA JUCIEPCUU CIIYYaWHOW BEIWYMHBI
(pacpeneneHusi) TpU pEUICHWU 3a/1ad, BBIYUCIATH JUCIEPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO M OMHOMHUAIILHOTO PaCIpeCIICHHUI;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHUKHU IO JAHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTM  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTtepuctukaM. OlLEHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3bI, MTOJIB3YSICh U3YUYECHHBIMU PACIIPEICIICHUSIMMU.
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10 xnace
Hazpanue KonnuectBo OCHOBHBIE BU/JIBI JCSITEIBHOCTH
OCHOBHOE COJIep>KaHHE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThI Teopuu rpados 3 I'pad, cBsa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBI3U
3a/1a4M C TIOMOIIBIO Tpada. MEXTy HUIMU C TTIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nukib. rpada.
I'padsr Ha miockoctu. epeBo BoiensTe B rpade nenu v UKk,
CIIy4aHOT0 SKCIIEPUMEHTA Ctpoutsb A€peBO MO OMUCAHUIO
CITy4aifHOT'O OIIbITa, OTIMCHIBATH
Ciy4JaliHble COOBITHSI B TEPMUHAX
JiepeBa.
PemaTe 3a1a4n ¢ TOMOIIBIO
rpa¢oB
CityuyaiiHbI€ OTIBITHI, 3 Ciy4aiiHble SKCIIEPUMEHTHI (OTIBITHI) Briaensite 1 onuchIBaTh

CITy4aliHbIe COOBITHS U
BEPOSITHOCTH COOBITUI

Y CITy4aliHbIe COOBITHS. DJIeMEHTapHbIE
coObITHs (McX0bl). BeposTHOCTH
ciydaifHoro coObIThs. BepositTHocTn
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHAMHU

CJIy4alHbI€ COOBITHUS B CIIy4YallHOM
OTIBITE.

®opMyNIUPOBATH YCIOBHS MPOBEACHHUS
CJIy4ailHOTO OMbITA.

HaxoauTh BEpOSTHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU UCXOIAMU
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Oneparuun

HaJl MHO’)KECTBAMH

U COOBITHSIMU.
CrioxeHue 1 yMHOXKEHNE
BEPOSATHOCTEN.
YciioBHas BEpOATHOCTb.
HezaBucumsbie coObITHSA

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITH, MPOTHUBOMOJIOKHbIE
coObITHs. DopMysia CIOKEHUS
BEPOATHOCTEN Y CIIOBHASI BEPOSATHOCTD.
YMHOXEHHE BEPOSTHOCTEM.

dopMyJia yCIIOBHON BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
dopmyna barieca. HezaBucumbie
COOBITHSI

Hcnonp3oBaTh ArarpaMMebl Ditiepa

1 BepOajbHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ[ COOBITUSIMU.

OrneHnBaTh N3MEHEHUE BEPOSITHOCTEH
COOBITHI 110 MEpE HACTYILJICHUS
JPYTHX COOBITHH B CITy9aiiHOM OTIBITE.
Pemats 3ama4n, B TOM 4nciie

C UCIIOJIb30BaHUEM JICpeBa CIy4alHOTO
OTbITa, GOPMYIT CIIOKCHHS

U YMHOXXCHHS BEPOSITHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

KomMOuHaTopHOE MpaBuUiio yMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronpHuk Ilackans.
dopmyna 6mHOMa HhlOTOHA

dopmMyIUpoBaTh U JJOKA3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSI TIEPEYUCIICHHSI DJIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb30BaThCs hOpMyIIOii 1
TpeyrojibHUKOM [lackais

JUTSI OTIPE/ICIICHUS YHCIIa COUCTaHUH.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHms
BBIPAKECHU U
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Cepun nocnenoBaTeNbHbIX ) buHapHbIi Cily4alHbIN| ONBIT Pa30uBaTh Ci10>KHBIE SKCIEPUMEHTHI

ucnblTaHnid. McnbiTanus (ucmibITaHUE), yCIEX U HeyJaya. Ha OT/EJIbHBIE UCTIBITAHMUS.

bepuynnu. He3zaBucumpbie ucnpiTaHus. Pemats 3amaum Ha TOMCK

Cry4aitHeiii BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHUN BEPOSITHOCTEN COOBITUI B CEPUU

U3 KOHEUYHOW COBOKYITHOCTH no nepsoro ycnexa. Cepus WCIIBITAHUN 10 IEPBOTO yclexa u
HE3aBUCUMBIX UCIIBITAHUN bepHyu. B CEpUsX UCIBITaHUN bepHyium,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)KE B OIIBITaX CO CIIy4alHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
[IpakTuueckas pabora C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
C HCTOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 (HopMys, B TOM YUCIE B XOJE
TabJIUIL MPAKTUYECKOM pabOThI C MPUMEHEHUEM

CTaHAAPTHBIX G YHKIUNA
Crny4aiiHble BEJIMUUHBI 14 Cnyuaiinas BennuuHa. Pactipenenenue OcBauBaTh MOHATHSA: CIydaiiHas

" pacClIpCaciICHuAd

BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BeqnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJAHUE CITYYaHOW BEJIUYUHBI.
CoBMmecTHOE pacnpe/iesieHUE ABYX
CIy4dainHbIX BennuuH. HezaBucrumeie
ciay4aitHble BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAAHUS.

BEJIMYMHA, pacpe/iesieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrnpeeneHus.

HaxonuTs 3Ha4€HUSI CYMMBI U
MIPOU3BEICHUS CIIyYalHbIX BEJIUYHH.
Crtpoutb OMHapHBIC pacupeeIcHus
10 OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
IrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrates 3aaun Ha BEIYHUCIICHUE
MaTeMaTH4YE€CKOTO 0KUAaHUs.
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Marematudeckoe 0KUIaHe OMHAPHOU
CIIy4allHOM BEJIUYUHBI.
MaremMatuueckoe OKuaaHue
r€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenui. Jlucnepeus u
CTaHJApPTHOE OTKIIOHEHHUE. [lucnepens
OMHApHOU CIIy4altHOUN BEJTUYWHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
JHucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJINL]

CTpouTh COBMECTHBIE paCTIPEACICHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHbIM opMysiaM HAXOIUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMUATLHOE
pacrnpeneneHus

OcBauBaTh MOHATHUSA: TUCIIEPCHUS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

I10 pacIpeaeIICHHUIO.

N3yuath CBOMCTBA AUCTIEPCUH.

[To n3yyeHHpIM popMyIIaM HAXOJAUTH
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME

34
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11 KJIACC
Hazpanue KonnuectBo OCHOBHBIE BU/JIBI JCSITEIBHOCTH
OCHOBHOE COIEp/KAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEI 5 HepasenctBo UebOniména. Teopema Pa3bupath 10Ka3aTenbCcTBa TEOPEM.

Yeoniména. Teopema bepnysm.
3akoH OosbIIKX yucen. BeibopouHsiii
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas padbota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBI METO
HCCIIEJOBAHUM, B TOM YHUCJIE B XOJIE
MPAKTUYECKOMN paboThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYITHOCTH U
city4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
FeHEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlleHUBaHHE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTE3 C MOMOIIBIO
CBOMCTB U3YyUYEHHBIX PaCHpPEACICHUN.
[MpakTuyeckas pabora

C HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAsl TUCTIEPCHS.
Bbrancnars BBIOOpOYHbBIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHA: CTATUCTUYECKAS
rUIoTEe3a.

OueHnBaTh BEPOSTHOCTh COOBITUH U
MPOBEPSITH MPOCTEHIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUYECKOU

paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupereneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE paclpeeacHus

[IprMepsl HEPEPBIBHBIX CIIyYaHbIX
BeNMYMH. OyHKIMSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3ana4,
IPUBOASALINX K TOKA3aTEIbHOMY

Y K HOpPMQJIBHOMY PacpeeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PACIPEACIICHUS.
@DyHKIHUS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTBLCS MMOHSATHUSIMH:
HETIPEpbIBHAS CIy4aiiHasl BETUYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOATHOCTH COOBITHIA
M0 TaHHOW (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C ITIOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bbis1enisITh 110 ONMCAHUIO CITy4aliHbIe
BEJIMYMHBI, PACIIPEACICHHBIE

T10 TT0KAa3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOIAIINX K MTOKA3ATETbHOMY
pacIpeieICHUIO U K HOPMaJIbHOMY
pacpeeIeHUIO

Pacnpenenenne Ilyaccona

ITocitenoBaTEILHOCTD OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NPUBOISIIEH

K pacnpenenenuro Ilyaccona.
[MpakTuyeckas pabora

C MCTIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJINI]

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC

1o 3akony Ilyaccona.

Pemartp 3amaun, B TOM 4ucCiIe B XOJI€
MPaKTUUYECKON pabOThl C MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHUS: KOBApUALIUA,
BEJTUYMHAMU BennunH. Koadduuuent koppensuuu. K03 PULIMEHT KOppEeNSLUUHU, JIUHEHHAS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeIMUYUH. BeiOopounsblii kodppuiuent | OreHUBaTh XapaKTep CBA3H MEXIY
Koppensiuuu. Paznuuue Mexay CIIy4ailHBIMU BETUYMHAMH, UCXOJS
JMHEHHON CBSI3bI0 U MPUYUHHO- U3 MPUPOABI JAHHBIX U BHIYMCICHHBIX
CJIICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuyeckas pabora Hcnonb3oBaTh AMarpaMMbl
C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus 11 U300 paKeHUS
TabJIUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth K03hPuIiueHTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOI pabOThHI C MPUMEHEHUEM
CTaHIAPTHBIX (DYHKITAH
O060061eHne u 11 [IpencraBieHne JaHHBIX C TOMOIBIO [ToBTOpATH M3y4EHHOE U BHICTPAUBATH

cucTeMaTHh3alysa 3HaHUU

TaOJIUIl U TUarpaMM, ONucaTeNIbHas
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ TpuMeHeHneM (hopmyr u
rpaU4IecKux METOIOB
(KoOopaMHATHAS TIpsAMasi, IEPEBO,
nuarpamma Jitepa), ciaydalHbie

CHUCTEMY 3HAHHUI
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denepanpHas padouas nporpamma | Maremaruka. 10-11 kmaccel (yriayOJ€HHBIH YpOBEHb)

BEJIMYMHBI U PaCPEICIICHNUS,
MaTEeMaTUYECKOE OXKUTaHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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