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®denepanpHas paboyas mporpamMma 1o yueoHomy npeamety «Matematuka» (yriryOJeHHBIA ypOBEHb) (IIpeIMeTHAs
obmacTh «Marematrka u nHGOPMATHKaY) (Jajiee COOTBETCTBEHHO — ITporpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKITFOYAET
MOSICHUTENBHYIO 3aIIMCKY, COJIepKaHUE O0yUEHHUs], ITIAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI IPOTPAMMBI 110 MaTEMATHUKE,
TEMaTU4YeCKOe TUIaHUPOBAHUE, TIepeUeHb (KOAU(UKATOP) MPOBEPSEMbIX TPEOOBAHMIM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHON NPOrpaMMbl CPEIHETO OOIIEro 00pa30BaHus U AIEMEHTOB COJEPKaHMs 10 MaTEMaTHKe.
[TosicHuTenbHAs 3aMKUcKa OTpaXKaeT OOIIHE LIeNIU U 33Jla4l U3YUYECHHS] MaTeMaTHUKH, XapaKTePUCTUKY MICUXOJIOTUYECKHUX
MIPEANOCHUIOK K €€ H3yYEHHUIO 00yUYaroIUMHKCS, MECTO B CTPYKTYpE YU4EOHOro0 MJIaHa, a TAaKKe MOAX0Ibl K 0TOOpY
collepKaHMsl, K ONPEEIICHHUIO TUIAHUPYEMBIX PE3YJITATOB U K CTPYKTYpPE TEMATUYECKOrO TJIaHUPOBAHMSL.

Conepxanue 00y4eHUs! PaCKPBIBAET COAEPKATEIbHBIE JIMHUU, KOTOPBIE TMPEIaraloTcs Ajs 0043aTeIbHOr0 H3yUYEHUS B
Ka)KJIOM KJIaCcCE€ Ha YPOBHE CPEHEr0 0011ero oopa3oBaHMUsl.

[Inanupyemsble pe3yabTaThl OCBOCHUS MPOrPaMMBbI IO MATEMATHUKE BKIIIOYAIOT JIMYHOCTHBIE, METAIIPEIMETHBIE PE3YJIbTAThI
3a BECh NEpHOJ 00YUEHHsI Ha YPOBHE CPEAHEro 00ILIEro o0pa3oBaHusl, a TAKXKe MPEAMETHbIE JOCTHKEHHUS 00y4YaroLIerocs
3a KaXbIi TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIINCKA

[IporpamMma o MaremMaTHKe yriIyOJIEHHOTO YPOBHS Ul 00YYaroMXcsl Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus
pa3paborana Ha ocHoBe PI'OC COO ¢ yueToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUHN, PEIBABIAEMbIX K MATEMATUYECKOMY
00pa3oBaHUIO, U TPAIUIIMI pOCCUIICKOTO 00pa3oBaHusl. Peanuzanus nporpaMmMbl Mo MaTeMaTUKe 00eCTIeUnBaET OBJIAICHUE
KJIFOUE€BBIMU KOMIIETEHLIMSIMHU, COCTAaBJISIOIIUMH OCHOBY JIJISl CAMOPA3BUTHUS U HEMTPEPHIBHOTO 00pa30BaHMSI, LETOCTHOCTD
OOLIEKYIbTYPHOTO, JINYHOCTHOTO U MMO3HABATEILHOIO PA3BUTHS JINYHOCTH OO0YYaIOIIUXCS.

B nporpamme 1o maTeMaTHUKe YUYTE€HbI UACH U MOJOKEHUS KOHLIETIINY Pa3BUTUSL MaTEMaTUYECKOTO 00pa30BaHuUs B
Poccuiickoit @eneparuu. Marematudeckoe 00pa3zoBaHME JIOHKHO pelliaTh 3a7ady oOecreueHus HEOOXOAMMOTO CTpaHe
yycia 00ydJarouumxcs, MaTeMaTiieckasi oJIr0TOBKa KOTOPBIX OblIa Obl JOCTAaTOYHA JUIsl MPOAOJKEHUSI 00pa30BaHUs MO
pa3IMYHBIM HAMpPaBIEHUSM, BKJIIOYAs MPErnogaBaHue MaTEeMaTUKH, MAaTEMAaTUYECKHE UCCIIeJOBaHus, padoTy B cepe
MH(DOPMAIIMOHHBIX TEXHOJIOTHI U IPYTUX, a TAK)XKE 00ECTIEUeHMsI 1151 KAKI0TO O0Y4YaroIIerocsi BO3MOKHOCTH JTOCTHXKEHHUSI
MaTeMaTU4YeCKON MOATOTOBKM B COOTBETCTBUU C HEOOXOIUMBIM eMy ypoBHeM. Ha perienue 3Tux 3ajay HailesieHa
nporpamMma Mo MaTeMaTUKe YrIIyOJIEeHHOTO YPOBHS.
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HeoOxoaumMocTh MaTeMaTHUECKOM OATOTOBKU 00yCIIOBJIEHa 00YCIIOBIEHO POCTOM YHCIIA CIIEUAIbHOCTEHN, CBSI3aHHBIX C
HETNOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKU (B cpepe SIKOHOMUKHU, OU3HECE, TEXHOIOTMUECKUX 00JIacTsX,
rymaHuTapHbix cepax). KommdectBo oOydarommxcs, A KOTOPBIX MaTeMaTHKa CTAHOBUTCS (PyHAAMEHTOM OOpa30BaHMS,
TUTAHUPYIOIINX 3aHUMAThCSI TBOPUECKON U HCCIEA0BATEIbCKOM paboToi B 001acTH MaTeMaTHKHU, UH(POPMATUKH, (PU3UKH,
HSKOHOMUKH U B JPYTUX O0IACTAX, YBEIUYUBACTCS, B TOM YHCJIE C yUETOM OOYJarOMINXCs, KOMY MaTeMaTHKa Hy»Ha JUIs
MCIIOJIb30BaHUs B IPO(ECcCusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuxnanHas 3Ha4MMOCTh MAaTEMAaTUKH O0YCJIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS (PyHIaMEHTAIbHBIE CTPYKTYPbI
HAIIIETO MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIECHUS, (YHKIIMOHAJIbHbIE 3aBUCUMOCTH U KaTErOpUH
HEOIPEIENIEHHOCTH, OT IPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, /10 IOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX
JUTSL pa3BUTHUS HAYYHBIX U TEXHOJOTHUYECKUX HUAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPYTHEHO IOHNMAaHHE
IPUHIIUIIOB YCTPOMCTBA U UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKHU, BOCIIPUATUE U UHTEPIIPETALMs pa3HOOOpa3HOit
COLIMAJIbHON, 5KOHOMUYECKOW, TOJUTHYECKON HHpopMaui, Manos(p(eKTUBHA TOBCEAHEBHAS PAKTUYECKas
nesTenbHoCcTh. Bo MHOTHX cepax mpodeccuoHanbHON AEATENBHOCTH TPEOYIOTCSI YMEHHUSI BBIIOJIHATH PACUETHI,
COCTABJISITh AJITOPUTMBI, IPUMEHATH (POPMYJIbI, MPOBOAUTH NT€OMETPUUECKUE U3MEPEHUS W NMOCTPOEHUS, YUTATh,
00pabaTbIBaTh, UHTEPIPETUPOBATH U IPEICTABIATh MH(DOpPMALMIO B BUAE TaOIMI], IUarpaMM U rpaMKoB, MOHUMATh
BEPOSITHOCTHBIA XapaKTep CIyYalHbIX COOBITUH.

OnHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNs MaTEMaTUKU B COBPEMEHHOM 0011ecTBE Bce 00Jiee BaXKHBIM
CTAHOBUTCSI MAaTEMAaTUYECKNN CTUJIb MBILIEHUS, MPOSBISAIOIINKCS B ONIPEAEIICHHBIX YMCTBEHHBIX HaBbIKax. B mponecce
M3Y4YEeHHUsS MaTEeMaTHKHU B apCeHal MIPUEMOB U METOJI0B MBIIIICHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS
MHAYKLIMS U Je1yKUus, 00001eHe U KOHKPeTH3alusl, aHallu3 U CUHTE3, KJIacCU(pUKaLMs U CUCTEMAaTU3allUs,
abctparupoBanue U aHasorus. OObEeKThl MaTeMaTUUYECKUX YMO3AKIIOUEHUH), MpaBUjia X KOHCTPYHUPOBAHUS pACKPhIBAIOT
MEXaHU3M JIOTUYECKHUX MTOCTPOEHUM, CIOCOOCTBYIOT BhIpaOOTKE yMeHUs1 (OPMYIUPOBATH, 00OCHOBBIBATH U JIOKA3bIBATh
CY>KJI€HUs, TEM CaMbIM (POPMUPYIOT JIOTHUECKUH CTHIIb MbIIUICHUS. Beayias poias NpuHAAIEKUT MaTEMaTUKE B
(hOpMHUPOBAHUU ATTOPUTMUYECKON KOMIOHEHTHI MBIILJICHUS U BOCIUTAHUU YMEHUH JIeCTBOBATH MO 33JJaHHBIM
aNropuT™Mam, COBEpIICHCTBOBATh U3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mpoiiecce penieHus 3a1a4 — OCHOBBI JIJIs
OpraHu3aluyi y4eOHOU eSITeIbHOCTH Ha YPOKax MaTeMaTUKU — Pa3BUBAIOTCSA TBOPUECKasi W MPUKIIATHAS CTOPOHBI
MBIILIEHUS.

OOyueHne MaTeMaTuKe 1aeT BO3MOXKHOCTh Pa3BUBATh Y 00YYAIONIUXCS TOUYHYIO, PAllMOHATBHYIO M HHPOPMATUBHYIO PEUb,



YMCHHC OT6I/IpaTI> HanoOoce NoAXOOAIINE A3BIKOBBIC, CHUMBOJIMYCCKHC, l“pa(bI/I‘ICCKI/IC cpeacTBa AJIsA BBIPpAKCHUA Cy}KIICHI/Iﬁ
W HArJIs1JHOI'O UX IMPCACTABJICHUS.
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Heo0xoaumbIM KOMIIOHEHTOM OOIIEH KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCS 00LIEe 3HAKOMCTBO C METOAAMH
MO3HAHUS EHCTBUTEIBLHOCTH, IPEJACTABICHUE O NPEIMETE U METO/I€ MATEMATHKH, €r0 OTIMYHUSAX OT METOJIOB
€CTECTBEHHBIX U I'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHS MATEMAaTUKH JUIS PEIICHUsT HAYYHBIX M MPUKIAIHBIX
3aga4y. MaTemaTnueckoe 00pa3oBaHrue BHOCHT CBOH BKJIaa B (POpMUPOBAHME OOIIEH KYIbTYphI YEIOBEKA.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, MOHUMAaHHIO KPacoThl U U3SLIECTBA
MaTEeMaTHYECKUX PacCyKICHUM, BOCOPUITUIO T€OMETPUUECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPUHU.

[TpuopureTHbiMu LieTsAMHU 00ydYeHus: MaTemaTuke B 10 — 11 kiaccax Ha yriyOJIeHHOM YPOBHE MPOOJIKAIOT OCTaBaThCS:
(hopMHpOBaHNE LEHTPATBHBIX MATEMATUUECKUX OHIATHI (YUCIIO, BEIUYHHA, T€OMETpUYECcKas QPUrypa, nepeMeHHas,
BEPOSITHOCTb, (PYHKIIUS, IPOU3BOJIHASA, MHTErpai), 00ecrneunBatoIuX MPEEMCTBEHHOCTh U EPCIEKTUBHOCTh
MaTeMaTU4YecKoro 00pa3oBaHUs O0yUYarOIIHNXCS;

MO/IBEICHUE 00YYaIOIINUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MATEMATHKHU U OKPYKAIOLIErO
MHUpa, MOHUMAHUIO MaTEMaTUKH KaK YaCcTH O0OILel KyJIbTyphl YEJIOBEUECTBA,

Pa3BUTHE UHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN 00yUarolmuxcs, MO3HABATEIbHON aKTUBHOCTH,
MCCIIEN0BATENbCKUX YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO0 MaTEMAaTUKH;

(dbopmupoBaHre PYHKIIMOHAILHON MaTEMaTUYECKON IPaMOTHOCTH: YMEHHUSI PACIO3HABATh MATEMAaTUYECKUE aCTIEKThI B
peanbHBIX )KU3HEHHBIX CUTYyalUsIX W [PU U3YYECHHUH IPYTUX YUYEOHBIX PEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POPMYIHPOBATH UX HA A3bIKE MATEMATUKH U CO3/1aBaTh MATEMATHYECKUE MOJEIH, IPUMEHSTh
OCBOCHHBI MaTEMaTUYECKHU anmapaT AJisl PelIeHHs MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh U OLIECHUBATh
MOJIyYeHHbIE PE3YNbTATHI.

OCHOBHBIMU JINHUSAIMU cojiepkanust maTemMatuku B 10 — 11 kaccax yriyoneHHOro ypoBHS sSBJsitOTCS: «Yucna u
BBIYHMCIICHUS», «AlreOpa» («AnreOpanyeckrue BBIPAKEHUS», «Y paBHEHHS U HEpAaBEHCTBay), «Haudana MmaTemMaTnyeckoro
ananuza», «l'eomerpus» («I'eomerpudeckue GUrypsl 1 X CBOMCTBa», «M3MepeHrne reoMeTpuuecKuX BeIMYUHY ),
«BeposdaTHOCTh U cTaTUCTUKa». JJaHHbIE IMHUKM Pa3BUBAIOTCS MAPAJUIENIbHO, KaXk/1asi B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOMW, OJTHAKO HE HE3aBUCUMO OJIHA OT JPYIOii, a B TECHOM KOHTAaKTe U B3auMozeicTBuu. Kpome 310oro, nx o0beIuHseT
JIOTUYECKAs COCTABIISAIONIAs, TPAAULIMOHHO MpUCYIIas MaTEMATUKE W MPOHU3BIBAIOIIASI BCE MATEMATUYECKHE KYpPChI U



coaepxkarenbHbie TuHUM. ChopmymupoBanHoe Bo DI'OC COO TpeboBaHUE «yMEHUE ONEPUPOBATH MOHITHUSIMU:
ornpeeneHne, akcuoma, Teopema, ClefICTBUE, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTBO, PAaBHOCWIbHBIE (DOPMYIUPOBKH,
ymeHue GopMyIupoBaTh 0OPATHOE U POTUBOIOJIOKHOE YTBEPKICHHUE, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEDHI,
UCII0JIb30BaTh METO/T
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MaTeMaTU4eCKOM MHIYKIINH, IPOBOJIUTH 1I0KA3aTENIbHBIE PACCYKACHUS MIPU PEUICHUN 3a/1a4, OLIEHUBATh JIOTUYECKYIO
NPaBUIBHOCTD PACCYKJICHUI» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a popMupoBaHHE JIOTHYECKUX YMEHUN
pacmpenensercs 1o BceM TojiaM oOy4eHHs Ha YPOBHE CpeHEro 0011ero oopa3oBaHusl.

B cootBetcTBUM ¢ PI'OC COO MaremaTuka siBAsieTCS 00s3aTEIbHBIM IPEAMETOM Ha JaHHOM YpOBHE 00pa30BaHUS.
Hacrosiieit nporpaMMoii o MateMaTHKe MpelycMaTpUBAETCs U3yUdeHue yueOHOro npeaMera «MaTemaTiuka» B paMKax
TpeX y4eOHBIX KypCOB: «AJredpa v Hayaia MaTeMaTHueCcKoro aHanuza», «Il eometpus», «BeposSTHOCTb U CTATUCTHKAY.
dopMUpOBaHUE JIOTHUYECKUX YMEHUN OCYIIECTBISICTCA Ha MPOTSHKEHUU BCEX JIET 00YUYEHUsI HAa YPOBHE CPEHETO OOIIEro
o0pa3oBaHusl, a IEMEHTHI JOTUKU BKJIIOYAIOTCS B COJEP>KaHUE BCEX HA3BAaHHBIX BBIIIEC YYEOHBIX KYpPCOB.

OO611ee yncio yacoB, pEeKOMEH0BaHHBIX JIJIsl U3yUeHHs] MaTeMaTtuku, — 544 yaca: B 10 kiacce — 272 yaca (8 yacoB B
Heqeno), B 11 kimacce — 272 yaca (8 4acoB B Heento). Bo3aMoxkHa KOppeKTHPOBKa OOIIET0 YKciia YacoB, PEKOMEHJOBAaHHBIX
JUTSI U3yYEHUSI TIPEAMETa, C YU€TOM WHIUBUYAIBHOTO MOAX0Aa 00pa30BaTEIbHBIX OPraHU3alluid K yriyOJIeHHOMY
M3YYCHUIO MAaTEMATUKH, B pAMKaX COOJIFOJCHUS TUTUEHUYECKUX HOPMATHMBOB K HEJIENIbHON 00pa30BaTeIbHOM HArpy3Ke
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IIJNTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHUKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOTr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON O3UIIMK 00YHAIOIIErOCs KaK aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCHIICKOTO
oO0l11ecTBa, MPEICTaBICHUE O MATEMATHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IIMYHBIX CTPYKTYD, SIBICHUM, MPOIIEAYD
IPaKJAHCKOTO 001ecTBa (BBIOOPHI, ONPOCH U IPYTo€), YMEHUE B3aUMOJICHCTBOBATH C COLMATILHBIMU WHCTUTYTaMU B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNCKOMN TPAKIAHCKON UIEHTUYHOCTH, YBAXKEHHSI K MPOIUIOMY U HACTOAIIEMY POCCUNCKOM
MaTEMaTUKH, IEHHOCTHOE OTHOIICHUE K JOCTMXKCHUSAM POCCHUMCKUX MAaTEMaTUKOB U POCCHUMCKON MATEMAaTUYECKON IIKOJIBL,
UCIIOJIb30BAaHUE 3TUX JIOCTHXKEHUH B IPYTUX HAayKaX, TEXHOIOTHSIX, Chepax SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HapoJa, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO
IIOBEJICHUS, CBA3aHHOIO C PAKTUYECKUM NPUMEHEHHEM JTOCTHKEHUI HAYKH U I€ATEIIbHOCTHIO YYEHOI0, OCO3HAHUE
JMYHOTO BKJa/a B IOCTPOEHUE YCTOMUMBOIO OYAyIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH,
paccyXAeHUH, BOCIPUUMYUBOCTh K MaTEMaTHYECKUM acIlleKTaM Pas3JIMUYHbIX BHUOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSIThH MaTEeMaTUYECKHUE 3HAHUSI B MHTEpPECcax 370pOBOro M 0€30macHOro oopasa Ku3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3/10pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUN U OT/bIXA,
peryispHas pu3ndecKasi akTUBHOCTb), (GU3MYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX CIIOPTHUBHO-0310POBUTEIBHON
NeATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOTIO0MS, MHTEPEC K Pa3IMUHbIM cdepam npodhecCuoHaTbHOMI
NeSATEeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOMN U €€ TIPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIieit
npodeccur U peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIE IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTUYECKOMY
00pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUU BCEH )KM3HHU, TOTOBHOCTH K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HamnpaBiIECHHOCTH;
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7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJOTHYECKOU KYJIbTYPhI, IOHUMAHWE BIUSHUS COIMAIbHO SKOHOMHYECKHX MTPOIIECCOB HA COCTOSTHUE
IPUPOJIHON U COIMATILHOM CpeIbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTHUUECKUX IPOoOJIeM, OpHEeHTAIHS Ha
MPUMEHEHUE MAaTEMAaTHUYECKUX 3HAHUU ISl PEIICHUS 3a/1a4 B 00JaCTH OKPYKAIOIIEeH cpelibl, TIaHUPOBAHUE MOCTYIKOB U
OIICHKH MX BO3MOXHBIX IMOCTEICTBUM JJI OKPYKAIOIIEH CpPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIIECTBEHHOM
MPaKTUKHU, TOHUMAaHUE MaTeMAaTHYECKON HAyKH KaK c(ephl UeTOBEUECKOU NeSITEILHOCTH, ITAllOB €€ Pa3BUTHUS U
3HAYMMOCTH JJIsl Pa3BUTHS ITUBUIIM3AIIMU, OBJIAJICHUE S3bIKOM MaTEeMaTHKH U MaTeMaTHIECKON KyJIbTYpPOl Kak CpPeJICTBOM
MO3HAHMUS MUPA, TOTOBHOCThH OCYIIECTBIISITh MPOCKTHYIO W MCCIIEI0BATEIBCKYIO I€ATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe u3ydeHust MaTeMaTHUKU HAa YPOBHE CPEHETO O0IIero ooOpa3oBaHus y o0ydaromierocs OyayT copMupoBaHbl
MO3HABaTENIbHbIE YHUBEPCAJIbHBIE YUeOHbIE JCHCTBUSA, KOMMYHUKATHUBHBIC YHUBEPCAIbHbIC YUeOHbIE ICHCTBUS,
PETYJISITUBHBIE YHUBEpPCAIbHbIC YUCOHBIC JEHCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MTPU3HAKN MAaTEMAaTHIYECKUX OOBEKTOB, IIOHATHIA, OTHOIMIEHUH MEXIY
MOHATUSAMH, (POPMYTUPOBATH ONPEACIICHUS TOHSATHH, YCTaHABIINBATh CYIIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIIAH,
OCHOBaHMS JJIs1 0000IICHNS ¥ CPAaBHECHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, OPMYIHPOBATH U MPEOOPA30BHIBATH CY)KJICHUSI: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CTUHUYHBIC,
YacTHBIC U 00IIIKe, YCIOBHBIE,

BBISIBIIATh MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTHBOPEYHs B (aKTax, JaHHBIX, HAOTIOIEHUAX U
YTBEPXKICHUSIX, IPEIaraTh KPUTEPUU IS BHISBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA;

JIeaTh BBIBOJIBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUN, yMO3aKIIOUEHUHN T10
aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO J0Ka3aTeIhCTBA MATEMAaTUYECKUX YTBEPKIAECHUHN (MPSMBIE U OT IPOTUBHOTO), BEICTPAUBATH
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI W KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS Y BBIBOIBI;

BBIOMPATH CTIOCO0 pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIEHUs, BEIOMpPATh Hanbosiee



HO,Z[XOI[SIH_II/II\/'I C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).
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ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKII HHCTPYMEHT MO3HAHUSA, (OPMYINPOBATH BOMPOCHI, (PUKCUPYIOIINE
MPOTUBOpEUHE, MPOOJIeMy, YCTaHABIUBATh MCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO TIO3HIIHIO,
MHEHHUE;

IPOBOJIUTH CAMOCTOSITENIHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIECIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOro O0BEKTA, SIBICHHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBJICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO (POPMYIMPOBATH OOOOIEHMS U BBIBOJIBI 110 Pe3yJIbTaTaM IPOBEIEHHOTO HAOIIOIEHNUS, UCCIIECIOBAHNUS,
OLIEHUBAThH JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHUI;

IIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAKXKE BBIBUTATh IPEAIIOIOKEHHS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JeOUIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJI1 OTBETA HA BOMPOC U ISl PEIICHUS 3a/1a4K;

BBIOMPATh UHPOPMAIIHIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(pOpMAITUIO PA3IMYHBIX BUJIOB U (POPM TIpEACTABICHUS;

CTPYKTYypHUpOBaTh HH(MOPMALIUIO, TPEACTABISATh €€ B pa3IUUYHBIX (pOpMax, WILIFOCTPUPOBATH IpaUUECKH;

OIICHUBATh HAJAC)KHOCTh MH(OPMAIIUU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMyHuKkaTHBHBIC YHHBeEpPCaJibHbIe yUeOHbIe 1eiicTBUs Oouenue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUAMH U II€JIIMU OOLIEHMUSI, ICHO, TOYHO, TPAMOTHO
BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS O X0y PELIECHU 3a/1a4H,
KOMMEHTHPOBATh IOJTYyYECHHBIN pE3yJIbTaT;

B X0JI€ 00CYXACHHS 3a/1aBaTh BOIPOCHI IO CYILIECTBY 00CYX)AaeMON TeMbl, MPOOJeMbl, pelIaeMoi 3aJjaui, BbICKa3bIBaTh
W/JIEW, HALIEJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATh CBOU CYXKIAEHUS C CYKIACHUSAMU APYTUX YYACTHUKOB JUAJIOra,
OoOHapyXUBaTh Pa3IMUMe U CXOACTBO MO3UIIMM, B KOPPEKTHOH (opMe GOpMyIIMpPOBaTh PA3HOTIIACHS, CBOM BO3PAKECHHUS,
MPEJICTaBIATh PE3yNIbTaThl pEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIECIOBAHUS, MPOEKTa, CAMOCTOATEIBLHO BEIOUpATh popMaT
BBICTYIUICHUSI C YYETOM 3a/1ay TPE3eHTAMU U OCOOEHHOCTEW ayIUTOPHUH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE JeliCTBUSA
Camoopranusanus:



COCTABJISITH IJIaH, AITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CIIOCO0 PELIEHUs C yYETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4eTOM HOBOM MH(OpMaIuu.
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CaMOKOHTPOJIb:

BJIJICTh HABBIKAMHU MTO3HABATEIIFHON PeICKCUN KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX
pe3yNIbTaTOB, BIAACTh CIIOCO0AMH CaMOMPOBEPKHU, CAMOKOHTPOJIS MIPOLIecca U pe3yibTaTa pelieHus] MaTeMaTHIeCKOU
3a/1auu;

NPEIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEUICHUH 33J]a4, BHOCUTH KOPPEKTUBHI B ICSITEIILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEJIU U YCIOBUSIM, OOBIACHATh IPUUUHBI JTOCTUXKEHUS WM HEAOCTHXKCHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOAUTh OIITNOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1€ATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM 1 MHIMBUIYATIbHOM PaOOTHI MpHU PElIeHUH YIeOHbIX 3a/1a4,
MIPUHUMATB 11€Th COBMECTHOU JEATEIHPHOCTH, TUTAHHPOBATH OPTaHU3AIMI0 COBMECTHOM pabOTHI, pacTIpeeiITh BUIBI
paboT, IOroBapuBaThCs, 0OCYXKAaTh MPOIIECC U Pe3yybTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYyKeHUsI, 0OMEH MHEHUM, «MO3TOBBIE IITYPMbD» U UHBIEC), BBITIOTHSATh
CBOIO YacTh pabOThl M KOOPJIMHUPOBATH CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO
BKJIaJIa B OOIIMIA TIPOIYKT MO KPUTEPUSIM, CHOPMYTHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUA (PeiepanbHON paboyeli mporpaMMbl IO MaTEMAaTUKE MPEACTABICHBI IO TO1aM
oOyueHHs B paMKaXx OTJIEIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOLIUX pa3/esiax HACTOSIIEH MPOrpaMMBl.
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OEJAEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIINCKA

VY4ebnblii Kypc «Anrebpa U Havyajla MaTEMaTUYECKOTO aHaJN3a» SBISIETCS OJJHAM U3 HanbOoJee 3HAYMMBIX B IIPOrpamMMme
CpemHero oomero oopa3oBaHus, MOCKOJIBbKY, C OJTHOW CTOPOHBI, OH 00ECIIeYMBAET HHCTPYMEHTAIBHYIO 0a3y s U3y4eHUs
BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, POPMUPYET JTOTUYECKOE U aOCTPAKTHOE MBINIJICHUE
oOydJaromnuxcsi Ha ypoBHE, HEOOXOAMMOM JIJIs OCBOCHHSI MH(POPMATHUKH, OOIIECTBO3HAHUS, ICTOPUH, CIIOBECHOCTH U
JAPYTUX TUCIUILIMH. B paMkax maHHOTO yueOHOro Kypca 00ydaromuecs OBIaIeBalOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpast pOPMYJIHUPYET CBOU JTOCTIXKEHHSI B MaTeMaTHYECKOM GopMme.

Y4eOHbIi Kypc anreOpsl M Hadyal MaTeMaTHIeCKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY /ISl YCIICITHOTO OBJIA/ICHUS 3aKOHAMU



(bU3UKY, XUMUH, OUOJIOTUH, TOHMMAHUSI OCHOBHBIX TEHACHIIUI pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM KU3HU, MTO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOIB30BATh UX JJIs
JanbHeIero oopa3oBaHus U B MOBCEAHEBHON ku3HU. OBJazieHre a0CTPaKTHBIMU U JIOTHYECKH CTPOTUMHU
KOHCTPYKIUSIMU alreOpbl ¥ MaTEMaTUYECKOTO aHaIN3a Pa3BUBACT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTb, IOKa3bIBATh YTBEPKACHHS C IOMOIIBIO MHIYKIIMU U PACCYXAaTh NEIyKTUBHO, UCIOIL30BaTh 0000IIEHUE U
KOHKpEeTHU3alHio, abcTparupoBaHue U aHAJTIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIJICHUE.

B xone n3yuenuns yaeOHOrO Kypca «Anrebpa u Hayajla MaTeMaTHYECKOTO aHaIu3a» O0yYaroIIHecs MOaydatoT HOBBIN OIBIT
pelIeHNs NPUKIAAHBIX 3a7a4, CAMOCTOATEIBHOTO MOCTPOCHUSI MAaTEMATUUYECKUX MOJENIEN pEAIbHBIX CUTyallUi,
MHTEPIPETANN TOTYYECHHBIX PELICHUHN, 3HAKOMSTCS C TPUMEpPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE
U UCKYCCTBE, C BBIJAIOIINMUCA MATEMAaTUUECKUMHU OTKPBITUSAMHU U UX aBTOPAMHM.

VY4eOnblil Kypc 001a/1aeT BOCIIUTATEIbHBIM MIOTEHIIMAIOM, KOTOPBIUA peaiu3yeTcs Kak depe3 yueOHbI MaTepua,
CIOCOOCTBYIOLIUNA POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U Yepe3 CreluPpuKy yueOHOM NesITeNbHOCTH,
Tpedyroeld MpoA0KUTEILHON KOHIICHTPAIIMM BHUMAHUS, CAMOCTOATEIbHOCTH, AKKYPATHOCTA W OTBETCTBEHHOCTH 3a
ITOJTyYEHHBIA PE3yJIbTaT.

B ocHoBe MeToauku o0ydeHus anredpe U HayajiaM MaTeMaTUYECKOro aHalu3a JICKUT JAeATeIbHOCTHBIA MPUHIIUI
o0yueHus.

B ctpykType yueOHOro kypca «Anredbpa u Hauajla MaTeMaTHUYECKOTO aHAJN3a» BBIIETICHBI CIEAYIOIINE COJEPKaTeIbHO-
MeToANYeCcKHue JIMHUM: «Yuca u Beraucienus», «OyHKIUU U rpadukny, « YpaBHEHUS U HEpaBEHCTBa», «Hauana
MaTeMaTUYECKOro aHain3a», « MHOKeCTBa U JJOTHKa». Bce OCHOBHBIE COAEPKaTEIbHO-METOANYECKHE
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JMHUM U3YYarOTCs Ha MPOTSXKEHUU JIBYX JIET 00YUEeHHsI Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHMsl, €CTECTBEHHO AOIMOJIHSASA
ApYT Ipyra U NOCTENEHHO HACHIIIAsICh HOBBIMH TE€MaMH U pa3fenamu. JJaHHbIi yueOHbIN KypC SIBISETCS MHTETPATUBHBIM,
MOCKOJIBKY OOBEIMHSIET B ce0€ COiepKaHNE HECKOJIbKMX MAaTeMaTUYECKUX AUCIUIUIMH, TAKUX KaK anreopa,
TPUTOHOMETPUS, MATEMATUYECKUIN aHAJIN3, TEOPUsI MHOXKECTB, MaTeMaTh4ecKas JOruKa u apyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIAJAEBalOT Bce 0oJiee MMPOKUM MATEMAaTUUYECKUM allapaToM, Y HUX MOCJIEN0BATENbHO (popMUpyETCS U
COBEPIICHCTBYETCS YMEHUE CTPOUTHh MAaTEMaTUUYECKYIO MOJEIb PEAbHOU CUTYyalluu, IPUMEHATh 3HaHUA, [10JyYEHHbIE [IPU
M3Y4YEHHH y4eOHOro Kypca, AJIs PEIIEHUsT CAMOCTOSTENbHO C(hOPMYIMPOBAaHHON MaTEMaTUUECKOH 3a1a4uH, a 3aTeM
WHTEPIPETUPOBATH CBOU OTBET.

CopepxatenpHO-MeToIMYeCcKas JTUHUA «HKcla 1 BBIYUCIICHUS» 3aBepIiaeT (POPMUPOBAHUE HABBIKOB UCIIOJIB30BAHUS



JEeMCTBUTENLHBIX YUCEN, KOTOpOe ObUIO HA4aTo HAa YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHus 0c000e BHUMaHUE yiemnseTcs: (opMUpPOBaHUIO HABBIKOB PALlMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOUINX B CE0s
MCIIOJIb30BaHUE Pa3IMYHBIX (DOPM 3amiCH YKCia, YMEHUE JIeNIaTh MPUKUAKY, BHITOIHATH NPUOIMKEHHBIE BHIYUCIICHNUS,
OLIEHMBAaTh YHCJIOBBIC BBIPAXKEHHUs, pabOTaTh C MATEMAaTHUYECKUMH KOHCTaHTaMU. MHOXeCTBa HATypaJbHBIX, LEJIbIX,
palMOHANIBHBIX U IEUCTBUTENBHBIX YHCET TOTIOIHSAIOTCS MHOKECTBOM KOMILIEKCHBIX Yucell. B Kak70M U3 3TUX MHOXKECTB
paccMaTpUBalOTCS CBOMCTBEHHBIE eMy cren(pUyecKue 3a1aui U ONepaliu: JeJIeHUe HaleJlo, ONEePUPOBAHNE OCTATKaMU
Ha MHO>KECTBE LIEJIBIX YHCEN, 0COObIe CBOMCTBAa pPAIlMOHAIBHBIX M UPPALIOHAIBHBIX YUCEl, apu(pMETUIECKHE ONepaluy, a
TaKKe W3BJICUEHUE KOPHS HATYpaJbHOW CTEIIEHN Ha MHOXECTBE KOMIUIEKCHBIX urcel. biaroaaps nociegoBaTebHOMY
pacCIIMPEHHIO KPyTa UCIIOIb3YEMbIX YHCENT W 3HAKOMCTBY C BO3MOKHOCTSMHU WX MPUMEHEHHUS JIJIsl PEHICHUS Pa3TUIHbBIX
3ama4 (hopMHpyeTCs MPEeICTaBICHUE O €INHCTBE MATEMATUKH KaK HAYKH U €€ POJIM B TIOCTPOCHUHU MOJIENEH pealbHOTO
MUpa, MIAPOKO HUCHOIb3YIOTCSI 0000IEHNE W KOHKPETH3ALHA.

JIuaust «YpaBHEHUS U HEPABEHCTBA» pean3yeTcsl Ha MPOTSHKEHNWH BCero 0OydeHrs Ha ypOBHE CPEIHEro oOIIero
00pa3oBaHusl, OCKOJIbKY B KaXk/10M paszzene [IporpaMmbl mpeaycMOTPEHO pellieHre COOTBETCTBYIOIIUX 3a1au. B
pe3yJiibTaTe 00yJarouIecs: OBJIAJIEBAIOT Pa3IMUYHbIMU METO/IaMHU PELICHUS PallMOHAIbHBIX, UPPAIllMOHATbHbIX,
MOKa3aTeIbHbIX, JOrapu(PMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
coJiepkalux napaMmerpsl. [loayyeHHbIe yMEHUS IIMPOKO HCIOJIB3YIOTCS MIPU UCCIIEI0BaHUU (PYHKIMM ¢ TOMOLIBIO
IIPOU3BOJHON, IPU PELLICHUU TMPUKIAJHBIX 33]1a4 U 3a]1a4 Ha HaX0X/I€HNE HauOONbIINX U HAUMEHBUINX 3HaYEHUH
¢byukun. [lanHas cogepxaTesibHas JMHUS BKIIIOUAET B ce0s Takke (POPMUPOBAHNUE YMEHUH BBINOJIHATH PacueThl MO
bopMynaMm, mpeodpazoBaHus pallMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKKe
BBIPAXEHUH, CoJlepKalluX CTENeHH U jJorapudmbl. biaronaps usydeHuro airedpanaeckoro
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MaTepuasa MpoOUCXOIUT AaJbHEIIee pa3BUTHE AITOPUTMUUYECKOTO U a0CTPAKTHOTO MBIIIEHUS! 00y4YaroIUXCs,
(bopMHUpPYIOTCS HAaBBIKU JACTYKTUBHBIX pacCyKIeHUM, pabOThl C CUMBOJbHBIMU (hOpMaMU, PECTaBICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BIJIE€ PaBEHCTB U HEPaBEHCTB. Anredpa nmpeniaraet 3 QeKTUBHbIE HHCTPYMEHTHI
IUI pELICHUS NIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7ay4, HaIJIsIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KakK s13bIKa
HAyKHU.

CopepxarenbHo-MeToinYecKas TUHUA «DyHKINU U rpaduKn» TECHO MEPeIuieTaeTcsl ¢ APYTUMHU JUHUSIMH y4eOHOTO
Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJacT IOCIIEI0BATEILHOCTh U3YYEHUs MaTepuaa. M3yyenue creneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMN, UX CBOUCTB U I'paUKOB, UCIOJIb30BaHUE QYHKIIUN



JUTSL pelIeHus 3a/1a4 U3 APYTUX y4eOHbIX MPEAMETOB U PEaNbHON dKU3HHU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAIIU30M,
TaK U C pelieHueM YpaBHEHU U HepaBeHCTB. [Ipu 3ToM Goibllioe BHUMaHUE yensercs (OpMUPOBAHUIO YMEHUS
BBIpaKaTh (popMysiaMu 3aBUCMMOCTH MEXY Pa3IMUHBIMU BEJIMUYMHAMM, UCCIEA0BATh MOMyUYeHHbIE (DYHKIIUU, CTPOUTD UX
rpaduku. MaTtepuan 3ToW copepKaTeabHOW JTUHUU HAIEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONINX BBIPAXKATh
3aBUCUMOCTH MEX]1y BEIMUMHAMU B pa3IUuHON opMe: aHAIMTUYECKOM, rpaduyeckoi u cioBecHoM. Ero uzydenue
CIIOCOOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IIEHHIO U KOHKPETU3AllMU, UCIIO0JIb30BAHUIO
AHAJIOTUH.

ConepxarenpHas TuHUS «Hadana MaTeMaTHYECKOTrO aHAIN3a» MO3BOJIAET CYIIECTBEHHO PACIIMPUTh KPYT KaK
MaTEMaTUYECKUX, TaK U MPUKIAJIHBIX 33/1a4, JOCTYMHBIX OOYYAIOMIMMCS, TaK KaK Yy HUX MOSIBIISIETCS BO3MOKHOCTb CTPOUTH
rpadUKy CIOXKHBIX (PYHKIMHA, ONPEAENATh UX HAaUOOJbIINE U HAUMEHbILINE 3HAUEHUS, BBIUUCIAT IJIOWAAN (pUryp u
00BEMBI TEJI, HAXOAUTh CKOPOCTU U YCKOPEHHUs IpoleccoB. [laHHas coaep:kaTenbHas IMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH MOCTPOCHMS MATEMATHUYECKUX MOJEJIEH peabHbIX CUTYAIMi, T03BOJSAET HAXOAUTh HAWIy4lllee pelICHUE B
MPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMHU MAaT€MAaTHYECKOrO aHAJIM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMATIBLHO-JIOTMYECKOTO U KPEATUBHOTO MBIIUICHHS, POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MATEMATHKHU B HAyKe, TEXHUKE U UCKyccTBe. OOydarommecs y3HalT O BbIAIOIINXCS
pe3ynbTarax, HOJIYYeHHBIX B XOJ€ pa3BUTHS MAaTEMAaTHUKHU KaK HAYKH, U 00 UX aBTOpPAX.

CopepxarenpHO-MeTOINYECKas JTUMHUA «MHOXKECTBA U JIOTMKa» BKJIIOYAET B CE0sl JIEMEHTHI TEOPUU MHOYKECTB U
MaTeMaTUYeCKOM JOTUKH. TeOpeTUKO-MHOKECTBEHHBIE MPEACTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHONW MAaTEMAaTUKH U
npeyiararoT HauoJsiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONINNA BCE pa3eiibl MATEMATUKH U €€ IPUIOKEHUM, OHU
CBA3BIBAIOT Pa3HbIE MATEMATUUYECKUE AUCIIUIUIMHBI U UX MPUJIOKEHUS B €IUHOE 11iejioe. BaXHO 1aTh BOBMOXHOCTb
oOy4aroniemMycsi IOHUMATh TEOPETUKO MHOKECTBEHHBIN A3bIK COBPEMEHHOW MAaTEMAaTHUKHU U UCIOJIb30BATh €0 s
BBIPKEHHS CBOMX MbICIIEH. [[pyruM BaXKHBIM MPU3HAKOM MAaTEMATUKH KaK HAyKU CJEAyeT NPU3HATh CBOMCTBEHHYIO e
CTPOrocTb 0OOCHOBAHUI U CIIEOBAHKE

14
®depepanbHas paboyas nmporpamma | Marematuka. 10—11 knaccer (yriyOJaeHHBIN YPOBEHB)

ONPEIECIICHHBIM MPABUJIAM ITOCTPOCHUS JOKA3aTENBCTB. 3HAKOMCTBO C JIEMEHTAMH MAaTEMAaTUYECKOU JIOTUKH
CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIEHUS 00YyYaroluXcsi, MO3BOJIIET UM CTPOUTh CBOM PACCYKJIEHUSI HA OCHOBE
JIOTUYECKUX MPaBUIL, (GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIUICHHUS.

B yue6HOM Kypce «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO
MOJEJIMPOBAHUS, KOTOPBIE MPU3BAHbI CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENIEN peasbHbIX



CUTYaIIMi, UCCIICAOBAHUS 3TUX MOJIEJICH ¢ TIOMOIIBIO alapaTa aireOpsl 1 MaTEMaTHICCKOTO aHaIM3a, WHTEPIIPETAIIuN
MOJIYYCHHBIX pe3yJbTaToB. Takue 3a/laHus BIUICTEHbI B KaXKIBIM W3 pa3/IejoB MPOrPaMMBI, TIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IMUPOKO HCIOIB3YETCS IS PEIICHUS IPUKIaIHBIX 3a1a4. [Ipu peleHnn peanbHbIX MPaKTHYECKUX 3a1a4
oOy4JaroIuecs: pa3BUBaOT HAOJFOIaTeIbHOCTh, YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOJIB30BATh
aHaJIOTUI0, 0000IIaTh U KOHKPETU3UPOBATH MPodIIeMy. J(eaTeTsHOCTh 10 (GOPMUPOBAHUIO HABBIKOB PEIICHUS
IIPHUKJIAIHBIX 3a7a4 OPTaHU3yeTCs B MPOIECCE U3YUCHHS BCEX TEM YUeOHOIro Kypca «AjreOpa u Hadajla MaTeMaTHIeCKOTO
aHaJIN3a.

OO6riee 9rciIo YacoB, PEKOMEHI0BAaHHBIX VISl M3YyUEHHS Y4eOHOTo Kypca «Alredpa M Havalla MaTeMaTHYeCKOTO aHaIu3ay,
— 272 4qaca: B 10 knacce — 136 gacoB (4 yaca B Hezaeno), B 11 kmacce — 136 gacoB (4 yaca B HEACIIO).

Bo3moskHa KOppEeKTHPOBKA OOIIEro YMCIa 4aCOB, PEKOMEHIOBAHHBIX JIJISI U3YUCHHUST YIEOHOTO Kypca, C y4ETOM
WHJIUBUAYAJIBHOTO T10/1X0/4a 00pa30BaTeIbHbIX OPraHU3aAMN K yTIyOJICHHOMY U3YYCHHUIO aJIreOphl U Havasl
MaTeMaTHYECKOTO aHan3a, B paMKax COOJIOICHUS THTHCHNYECKIX HOPMATUBOB K HEJIEIbHOM 00pa30BaTeIbHON HArpy3Ke.

COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yucaa 1 BIYUCICHUSA

Panmonaneheie yncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEYHbIE EPUOANUECKUE APOOH.
[Ipumenenue apoOeit ¥ MPOIEHTOB JIsl PEIICHUs] MPUKIIATHBIX 33/1a4 U3 PA3IMYHBIX OTpaciiei 3HaHUHN U peaabHOM KU3HU.
JeiicTBuTenbHbIC yncia. PaloHanbHble 1 UppalMOHANIbHBIE Yhcia. ApUuQMETHYECKUE ONepalnu ¢ AeHCTBUTEIbHBIMU
yuciaMu. Moaysb 1eHCTBUTENBHOIO 4YKCia U ero cBoicTBa. [IpubakeHHble BBIYUCIEHUS, PpaBUjla OKPYTIICHHUS,
IPUKUJIKA Y OLIEHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenb ¢ nensiM nokazarenaeM. bunom HetoTona. Mcnionb3oBanue noaxoasiied (hopmbl 3alUCH IEUCTBUTEIbHBIX YHCEI

JUISL PELICHUS ITPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.
ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

CrerneHn ¢ PaiuOHAJIbHBIM ITOKA3aTCJIEM U €€ CBOﬁCTBa, CTCIICHDb C ﬂGﬁCTBHTGJ’IBHBIM IIOKAa3aTCIICM.
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Jlorapudm yucna. CpoiicTBa jorapudma. JlecaTuunbie U HaTypalibHbIE JOTApU(PMBI.
Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCJIOBOT0 apryMeHTa. APKCUHYC, apKKOCHUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTa.



YpaBHEHUS 1 HEPABEHCTBA.

ToxnaecTBa 1 TOXKAECTBEHHbIE peoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE YPaBHEHUSI U yPABHEHUS -
cnencreus. HepaBeHCTBO, pelieHre HEpaBEHCTBA.

OcCHOBHBIE METOBI PELICHUS IIENbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHHM W HEPaBEHCTB. MHOTOWIEHBI OT OJJHOU
nepeMeHHOM. Jlenenre MHOroujaeHa Ha MHOTOYJIEH C OcTaTKoM. TeopeMa bedy. MHOrousness! ¢ nensMu
kodppunuenramu. Teopema Buera.

[IpeoOpa3zoBaHUsI YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU U KOpHU. VppalimoHansHble ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHNS UPPALMOHAIBHBIX YPaBHEHHM.

IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHHUS I0KA3ATENbHBIX YPaBHEHUN.

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALUX JTOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIICHUS Jorapu(pMUUECKUX YpaBHEHUU.

OcHoBHBIE TpuroHoMeTpuueckue popmyssl. [IpeoOpazoBanre TPUTOHOMETPUUECKUX BhIpakeHUI. Pemienne
TPUTOHOMETPUYECKNX YPABHEHUM.

Pemenne cucreM IMHEWHBIX ypaBHEHHNW. MaTpuiia CUCTEMBI JIMHEWHBIX YpaBHEHUN. OmpenenuTens MaTpuubl 2X2, ero
r€OMETPUYECKHUI CMBICII U CBOWCTBA, BBIYMCIIEHUE €r0 3HAYEHUs, IPUMEHEHUE ONIPEACIIUTEIS I PEMIEHUs] CUCTEMBI
JVHEWHBIX ypaBHEHUU. Pelienne npukiiagHpIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JMHEWHBIX ypaBHeHHN. lccnenoBanue
IIOCTPOCHHOM MOJIEIIX € IIOMOIIBIO MAaTPULL U OIIPEIEIIUTEIIECH.

[TocTpoeHne MaTeMaTHYECKUX MOJIETIEN PEATTbHOM CUTyallMy C IIOMOIIBI0 YPaBHEHUH U HEPABEHCTB. [ [puMeHenune
YpaBHEHUH U HEPABEHCTB K PEIICHUI0 MAaTEeMaTUYECKUX 3a7a4d U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKH U peabHOM KU3HU.
DOyHKUUM U TPaduKu

@OyHK1MsA, cIoco0bI 3a1anus GyHKIMU. B3aumuo ooparubie Gpynkunn. Komnoszunms pynkuuid. I'paduk GpyHKIUN.
DOneMeHTapHbIe peoOpazoBanus rpauKoB (PYHKIIUH.

OO6nactb onpeneneHrs U MHOKeCTBO 3HaueHui ¢pyHkimu. Hynu @ynkmuu. [IpomexxyTku 3HaKOMOCTOSIHCTBA. YeTHBIE U
HeueTHble pyHkuuu. [lepuoanueckue ¢ynkiuu. [IpoMexyTkn MOHOTOHHOCTH GYHKIIMH. MakCUMyMbl U MUHUMYMBI
¢dbynkuun. Hambomnbiiee n HauMeHblee 3HaueHus1 QYHKIIMHA HAa POMEXKYTKE.

JIuneiinas, KBaJpaTuyHas U IpOOHO-TMHEHHAs (PyHKIMU. DIEMEHTapHOE HCCIIEJOBAaHUE U TIOCTPOEHUE UX I'pahUKOB.
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Crenennast QyHKITUS ¢ HATYpaJbHBIM M IIETBIM Moka3ateneM. Ee cBoiictBa u rpaduk. CoiicTBa u rpaduk KOPHS N-0i



CTENEHU KaK (PYHKIIMM OOpAaTHOW CTENEHH C HaTypaJlbHbIM I1OKa3aTeleM.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, UX CBOWCTBA U rpaduku. VcnonbzoBanue rpagukoB GyHKIUM 1S
peLIeHNs YPaBHEHUN.

Tpuronomerpuyeckas OKpy>KHOCTb, OPEEICHUE TPUTOHOMETPUUECKUX (PYHKIIMNA YHCIOBOTO apryMEHTA.
OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpoIleccax U sIBICHUAX. [ paduku peanbHBIX 3aBUCUMOCTE.

Hayana mareMaTH4eCKOro aHAIN3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs TTOCTEAOBAaTEIbHOCTEH. MeTol MaTeMaTHu4ecKoi HHAYKIIMH. MOHOTOHHBIE U
OrpaHUYEHHBIC TIOCTIEIOBATENBHOCTH. VCcTOpHS BOZHUKHOBEHHUSI MAaTEMaTHYECKOTO aHal3a KaK aHalin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas u reoMmeTpuyeckas nporpeccuu. beckoneuno yobiBaroiasi reomerpuueckas nporpeccus. Cymma
O0ecKOHEYHO yOBbIBAIOIIEH reoMeTpUuYecKor mnporpeccun. JIMHEHHBIN U SKCTIOHEHIIUATBHBIN pocT. Yucio e. ®opmyna
CJIIOKHBIX IIPOLICHTOB. Mcnionb30Banue Iporpeccuu Uil peIieHus pealibHbIX 3a/1a4 IPUKIIAJHOIO XapakTepa.
HenpepsiBable (hyHKIIMM U UX cBoicTBa. Touku pa3peiBa. AcUMOTOTHI rpadukoB QyHKui. CBoKicTBa PyHKIIUI
HENPEPBIBHBIX HAa OTpe3ke. MeTo1 MHTEpBaJIOB Ui pellieHusl HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPhIBHBIX (YHKIIHI
JUIS PELICHUS 3a/ad.

IlepBas u BTOpas npou3BojiHbIe GyHKUIMU. OnpeneneHne, TeOMETPUIECKU U (PU3HYECKHUI CMBICT IPOU3BOIHOM.
VYpaBHeHue kacareiabHOU K rpaduky ¢pyHkuuu. [IponsBoanblie a1eMeHTapHbIX (yHKIMM. [Ipon3BogHas cyMMsl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIMH (DYHKLIUH.

MHoxecTBa U JIOTUKA

MHO»XeCTBO, ONepallii HaJl MHOKECTBAMU U UX CBOMcCTBA. J[narpammel Diinepa— Benna. [Ipumenenue teopeTuko-
MHOKECTBEHHOTO amnmapara Jijisi ONMCaHUsl peajbHBIX TPOILIECCOB U SIBJIICHUHN, IPH PEIICHUH 3a71a4 U3 APYTUX yU4eOHBIX
MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, CIEACTBUE, OKA3aTeIbCTBO, PABHOCHIbHBIC YPABHEHHUSI.

11 KUIACC

Yuciaa v BIYUCICHUSA

Harypanbshbie u nienbie yncna. [IpuMeHenne npu3HakoB JETMMOCTH LETbIX YUCEN, HAaUOOBIINI OOl 1eTuTeNb (1anee —
HO/I) u nanmensiee obmiee kparaoe (manee — HOK), ocratkoB mo moaysto, anroputMa EBkiuaa s pemieHus 3a1ad B
L[EJIbIX YHCTIax.

Kowmrmnekcubie yncia. Anredpandeckas 1 TPUTOHOMETpUUYECcKast JOPMBI 3alUCH KOMITJIEKCHOTO YHciia. ApupMeTuIecKue



onepanmu ¢ KOMIIJICKCHBIMHA YUCJIaAMH.
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N300pakeHre KOMIUIEKCHBIX YMCEN Ha KOOpIMHATHOM TuiockocTu. @opmyiia Myaspa. KopHu n-oif crenenu u3
KOMITJIEKCHOTO uncia. [[puMeHeHre KOMIUIEKCHBIX YHCENT IS perieHusT (GU3NUEeCKUX U TEOMETPUUECKHX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PAaBHOCHUIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE
HEPaBEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHU C TOMOILBIO TPUTOHOMETPUUECKON OKpYKHOCTHU. Pemenue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TOKA3ATENbHbIX U JOTapU(PMUUYECKUX HEPABEHCTB. OCHOBHBIE METO/IbI PEIICHUS
MppalOHAIbHbBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIECHUS CUCTEM M COBOKYITHOCTEN PAllMOHAIBHBIX, HUPPALMOHAIBHBIX, [I0KA3aTENbHBIX U
Jorapu(pMUUYECKHX YpaBHEHUI. YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C apaMeTPaMHU.

[IpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PELIEHUI0 MATEMATHYECKUX 3a/lad M 3a7a4 U3 pa3IuvHbIX o0nacTei
HAayKW U PEAIbHOU JKU3HU, UHTEPIIPETALNs MOJyYEHHBIX PE3YyJIbTaTOB.

DOyHkuMu ¥ rpaduku

I'padpux xomnozunmu GyHkiui. I'eomeTpuueckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MIIOCKOCTH.
TpuroHomerpuyeckue (PyHKIIMU, UX CBOMCTBA U IPaPUKH.

['padprueckue MeTOIbI pelIeHUs1 ypaBHEHHU 1 HepaBeHCTB. [ paguueckue MeToibl peleHus 3a/1ay ¢ napaMeTpaMu.
Hcnonp3oBanue rpadukoB GyHKIUHN A7 UCCIEIOBAHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPU PEIICHUH
3a]1a4 U3 JIpYrux yuyeOHbIX MPEeIMETOB U pealbHOM JKU3HHU.

Hayana MmaTeMaTH4ecKoOro aHajamnsa

[IpuMeHeHre mporu3BOAHOM K HCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHne HanbonbIIero u
HAaMMEHBILIET0 3HAaUeHHUI HEeTPEephIBHOW (DYHKIIMH HA OTPE3KE.

[IprmeHeHne MPON3BOIHOM JUIsl HAXO0KICHHS HAWJTYUIlIEeTO PEIICHUS B IPUKIAIHBIX 3aJadax, I ONPENEIeHUs CKOPOCTH
Y YCKOPEHUS Mpoliecca, 3aaHHoro popmMysnoit wim rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [IepBooOpasnbie 3nemeHTapHbIX GyHKiMil. [IpaBuiia HaxoxaeHUs
epBOOOPa3HbIX.



WuTerpain. 'eomeTpruyeckuil cMbIci HHTErpaia. Beruncienue onpeneiaeHHoro uHrerpaia no ¢popmyne Herorona—
JleitOnuAIIA.

[IpuMmeHeHne uHTerpaia A HaX0XkKIEHUs IUIOoIIaIed TUNIOCKUX (PUryp U 0OObEMOB T'€OMETPUUYECKUX TEN.
[Tpumeps! pemiennii nuddepeHnanbHbIX ypaBHEHHH. MaTemMaTndeckoe MOJIETUPOBAHUE PEaTbHBIX MPOLIECCOB C
HOMOIIbIO T epeHInaNIbHBIX YPAaBHEHUH.
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IHPEAMETHBIE PE3YJIBTATDBI

K xoniry o0ydyenus: B 10 kiacce o0yyaromuiics MoayquT CIEIyIONUe IPEIMETHbIE PE3yIbTaThl 10 OTAEIBLHBIM TEMaM
(denepanbHOl pabouel MporpamMmbl y4eOHOTO Kypca «Anredpa v Hauajla MaTeMaTHYECKOr0 aHaIN3ay:

YucJia ¥ BBIYMCICHUA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE YUCIIO0, OECKOHEUHAs NEpUOANYECcKas JpoOb, MPOLEHTHL,
HppanoOHaIbHOE YHUCIIO, MHOXKECTBA PALIMOHAJIBHBIX U JACHCTBUTENBHBIX YUCEI, MOLYJb ACHCTBUTEIILHOIO YUCIIA;
NPUMEHSTH JPOOU U MPOLEHTHI Ui PEIICHUs IPUKIIAIHBIX 331a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U pealibHOM KU3HU;
MIPUMEHSATH MPUOJIMKEHHBIE BBIYMCIICHUS, IPABUIIa OKPYTJIEHUS, IPUKUAKY U OLEHKY pe3yJibTaTa BEIYMCICHHI;
cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C IIEJIBIM MOKa3aTesleM, UCI0Ib30BaTh MOAXOIALIYI0 (popMy 3anucu
JNEUCTBUTENBHBIX YNCEI JUISl PELICHUS TPAKTUYECKUX 33/1a4 M NPEACTABICHUS TaHHBIX;

cBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHON CTENEeHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALMOHAJIBHBIM MTOKa3aTesIeM; CBOOOIHO ONEpUPOBATH OHATUSIMMU:
jorapudm yucia, 1eCATUYHbIE U HATYPAJIbHBIE JIOrapu(Mbl;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCJIOBOrO apryMEHTa;

ONEPUPOBATH NOHATUAMU: APKCUHYC, ADKKOCUHYC U ApPKTAHT€HC YUCIOBOTO APTyMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OTIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, PAaBHOCUJILHBIC YPABHEHUS U YPAaBHCHUS -
CJIEICTBUS, PABHOCHJIbHBIC HEPABEHCTBA; MPUMEHSTh PA3IUYHBIC METO/IbI PEIICHUS PAllUOHATIBHBIX U APOOHO-
paIMOHAIBHBIX YPaBHEHUHW, TIPUMEHSITH METOJT MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB; CBOOOHO ONIEPHUPOBATH
MOHSATUSMU: MHOTOUYJICH OT OJTHOM TIEPEMEHHOM, MHOTOWIEH C IeIbIMUA KOd(DPUImeHTaMu, KOpHAH MHOTOUYJIEHA, PUMEHSITh
JEJIEHUE MHOIOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera nns pemenus 3anad;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CHCTEMA JIMHEWHBIX YPaBHEHUH, MATPHIIA, OMPEICTUTEh MATPHUIILI 2 X 2 U €T0



FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI, UCITOJIB30BATh CBOMCTBA OIIPpCACIINTECIIA 2%x2 AJI1 BEIYMCIICHHA €TI0 3HAYCHU A, IPUMCHATD
OIIpCACINTCIIN AJIA PCIICHUA CUCTEMBI JIMHEHMHBIX ypaBHeHHﬁ, MOJCIUPOBATH PCAJIbHBIC CUTYallUM C IIOMOIIBIO CUCTCMBbI
JIMHEHUHBIX ypaBHeHHﬁ, HCCJIICA0BATH ITOCTPOCHHBIC MOACIIN C IIOMOIIBIO MATPUIL U OHPGHCHHTGHGﬁ, HHTCPIIPCTHPOBATDH

IIOJIyYCHHBIN PE3YyJIbTAT;
MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU JIJIsl MpeoOpa30BaHuUs BhIPAKCHHUIA;
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BBINOJIHATH IPEOOPA30BAHUS YUCIIOBBIX BBIPAKEHHUM, COJIEPIKALINX CTEIEHN C PallMOHAIIBHBIM [T0KA3aTEJEM;
MCIIOJIb30BaTh CBOMCTBA JOrapu(MoB i IpeoOpa3oBaHus JOorapu(pMUUECKUX BBIPAKEHUH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: UPPALIMOHATIbHBIE, IOKA3aTENbHbIE U JIOTapU(MUUECKUE YPABHEHMSI, HAXOJUTh UX
pELIEHNs C MOMOIIBIO PABHOCUJIBHBIX IIEPEXOA0B WM OCYLIECTBIISASI IPOBEPKY KOPHEM;

IPUMEHSTh OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsi IPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUM;
CBOOOJIHO OIEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPaBHEHUE, IPUMEHATh HEOO0XO0IUMBbIE (POPMYIIBI IS pELICHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;

MOJEJIUPOBATh PEAJIbHBIE CUTYallUX Ha S3bIKE AJIr€Opbl, COCTABISATH BHIPAXKECHUSI, YPABHEHUS, HEPABEHCTBA MO YCIOBUIO
3aJ1a4yM, UCCIIEIOBATh IOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHkuuu ¥ rpapukm:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: QYHKIHUA, CIOCOOBI 3aaHusl (PYHKIIMH, B3aUMHO OOpaTHbIE (DYHKIIMH, KOMITO3HUIIUS
byHKUMiA, rpa@uK GYHKIUH, BHIIOTHITL dJEMEHTapHbIe TpeoOpa3oBanus rpadukoB PyHKITHI;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMU: 00JIACTh OMPECICHUS U MHOXKECTBO 3HAUCHUN (PYHKIIMU, HYTH (YHKIIIH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIC (PYHKIIMU, MEpUOANYECKUE QYHKIIUH, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, MAKCUMyMbl ¥ MHHHUMYMBI QyHKIIMH, HAanOOIbIIIee M HAaUMEHbIIIee 3HaueHne QyHKIIMN Ha
MIPOMEKYTKE;

cBOOO/IHO OIEpPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATYPaJbHBIM U LEJNbIM IOKa3aTesaeM, rpaUK CTETIEHHOM
(GYHKIMH ¢ HATYpaJbHBIM U IIEJIBIM TIOKa3zaresieM, rpaduk KOpHS N-0i CTeNeHH Kak (PyHKIIMU 0OpaTHOW CTENEHH C
HaTYpaJIbHBIM TI0Ka3aTeseM;

OTIepUPOBAThH MOHATUSAMU: JIUHEHHAS, KBapaTUUHas U IPOOHO-TUHENHAs PYHKINH, BBIIOJIHATH SJIEMEHTAapHOE
HCCJIEIOBaHUE U TOCTPOCHUE UX IpauKOB; CBOOOTHO ONEPUPOBATH MOHATHIMHU: TTOKa3aTeabHas U JIorapupMuuecKast



(GyHKLIMH, UX CBOMCTBA U rpaduKH, UCTIOIH30BaTh UX TpadUKH IJisl PEIIeHUs YpaBHEHUI; CBOOOAHO ONIEpUPOBATH
HOHATUSIMU: TPUTOHOMETPUUYECKAS] OKPYKHOCTb, OMNPEJIEICHUE TPUTOHOMETPUUYECKUX QYHKIMUNA YUCIOBOTO apryMEHTa;
UCIOJNIb30BaTh Tpaduku QyHKUIUHN AJIS UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH TPU PELICHUH 3a/1ad U3 IPYTUX yUeOHBIX
MPEeIMETOB U PEaNIbHOM JKU3HH, BBIpaXKaTh (POpMyIamMu 3aBUCUMOCTU MEXKY BEIMIMHAMU,

Hayana mareMaTH4ecKOro aHaJIN3a:
CcBOOO/IHO OTNIEPUPOBATH MOHATUSAMU: apu(PMEeTUUYECKasi U TeOMETpUYEcKasl Mporpeccus, 0ECKOHEUHO yObIBaroIIas
reOMETPUYECKast POTPECCUs, TMHEUHBIN
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1 DKCIIOHEHITUATBHBIA POCT, POpMYyJIa CJI0KHBIX MMPOIICHTOB, UMETh MPEJCTABICHIUE O KOHCTAHTE;

MCIIOJIB30BATh MIPOTPECCHUHM JIJISl PEIICHUS PEAbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa; CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
MOCJIEIOBATEILHOCTb, CIIOCOOBI 33JJaHUsI TIOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEI0BATEILHOCTH,
MMOHUMATh OCHOBBI 3aPOKJECHUSI MAaTEMAaTUYECKOTO aHaJIM3a KaK aHaju3a 0€CKOHEYHO MaJIbIX; CBOOOIHO ONEpUPOBATh
MOHSITUSIMU: HETIPEPbIBHBIC (DYHKIIMH, TOUYKHU pa3pbiBa Tpaduka GyHKIIMH, ACUMIITOTHI rpaduka PyHKINY;

CBOOOTHO OTIEPUPOBATH MOHATHEM: (PYHKITHS, HEPEPhIBHAS HA OTPE3Ke, MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKITHH
JUTSI peIIeHUs 3a/1a4; CBOOOHO OMEPUPOBATH MOHATHSIMH: TIEPBasi K BTOpas MPOU3BOIHBIC (DYHKIIMH, KacaTelbHas K
rpaduky QyHKIINH,

BBIYHCIISITH MPOU3BOIHBIE CYMMBI, IIPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU ABYX (DYHKIIHU, 3HATH IPOU3BOIHBIE
AIIEMEHTApHBIX (PYHKIUH;

HCITOJIB30BaTh TEOMETPUICCKUN U (PU3UUECKUI CMBICI TIPOU3BOTHOMN IS PEIICHUS 3ajad.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OIIEPHUPOBAThH MOHATHAMU: MHOXKECTBO, OIIEPAIIMK HaJ MHOKECTBAMHM; UCITOIH30BaTh TEOPETHKO-MHOKECTBEHHBIN
amrapar Jyisl ONMMCaHus peajibHbIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB; CBOOOTHO
OTIEPUPOBATh MOHATUAMU: OMPEICIICHUE, TEOpEMa, YPaBHEHUE CJIECTBUE, CBOMCTBO MAaTEMAaTUUYECKOTO OOBEKTA,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUSI U HEPABEHCTBA.

K koniy o6ydenus B 11 kiacce o0ydJaromuiics MOTYYUT CIICTYIONTNE IPEIMETHBIE Pe3yJIbTaThl 10 OTACIBLHBIM TEMaM
benepabHON pabodeit mporpaMMbl yueOHOTO Kypca «Anredpa v Hadajaa MaTEMAaTHYECKOTO aHATH3ay:

YucJya v BLIYUCICHUA
CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: HATYPAITHHOE U 11E€JI0€ YMCIIO, MHOKECTBA HATYPAIBbHBIX M IIEJIBIX YUCEII,



MCIOJIb30BaTh pu3HaKku aenumocty 1enbix yucen, HOJ[ u HOK natypanpHbIX uncen 11sl perieHus 3a1a4, IpUMeHsTh
anroput™ EBkinna;

cBOOO/IHO OMIEPUPOBATH MOHATHUEM OCTAaTKa IO MOAYIIIO, 3aHCHIBATh HATYpaJIbHbIC YHCIIAa B PA3IMYHBIX MO3UIIMOHHBIX
crcTeMax CUHCIICHUS;

CBOOOTHO OTIEPHPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEIl, PEICTABIATh KOMILJICKCHBIE
qrcliia B aireOpandeckoi ¥ TPUTOHOMETPHUECKOH opMe, BBITIOIHATH apu(METUUECKUE OTIEpAI C HUMU U U300paxaTh
Ha KOOPAMHATHOMN TIOCKOCTH.

YPaBHeHI/Iﬂ N HEPABCHCTBA:
CBO6OI[HO OIICPUPOBATH MOHATHAMU: UPPALNOHAJIBHBIC, IIOKA3aTCIBbHBIC U JIOFapI/ICbMI/I‘-IeCKI/Ie HCPABCHCTBA, HAXOJAHUTDb UX
peUICHUA C IIOMOIIBIO PABHOCHUIIBHBIX IICPCXOJ0B,
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OCYUIECTBJIATH OTOOP KOPHEN MPHU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHHS; CBOOOHO ONEPUPOBATH MOHATUEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOIUMBbIE (POPMYIIbI JUIsl pELIEHUS OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB, PABHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIICCTBHS, HAXOANUTh PEIIEHNUsST CHUCTEMBI M COBOKYITHOCTEN PAllMOHAJIbHBIX, HPPALIHOHAIBHBIX, TOKA3aTEIbHbIX
U JIOrapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

peliaTh palvoHalIbHbIE, HPPaLMOHANIbHBIE, TOKA3aTEeNbHbIE, TOTApU(PMUUECKHE U TPUTOHOMETPUUECKUE YPABHEHUS U
HEPAaBEHCTBA, COJIEPKaLe MOIYJIN U MTapaMeTphl; MPUMEHAThH rpapruuecKre METO bl ISl pElIeHNs YpaBHEHUN U
HEPABEHCTB, a TAKXKE 3a7ad C MapamMeTpamu;

MOJIETTUPOBATh peajbHble CUTYAllMU Ha S3bIKE alNreOpbl, COCTABISTh BHIPAKEHUS, YPaBHEHUs], HEPABEHCTBA U UX CHUCTEMBI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIENHU C UCIOIb30BAaHUEM allliapara ajareopbl, UHTEPIPETUPOBATh
IIOJIyYEHHBIA PE3YJIbTAaT.

DYyHKIUU U TPAPUKH:

CTPOUTH IpaUKK KOMITO3UIIMKU (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOIO HCCIIEAOBAHMS U CBOMCTB KOMIO3UIIUHU ABYX
bynxumi;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHHUM U HEPABEHCTB Ha KOOPAMHATHOMN IJIOCKOCTH;

cBOOOIHO ONEPUPOBATh MOHATUAMU: TPpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIM; MPUMEHATh PYHKIMH SISl MOACTUPOBAHUS



1 UCCIICAOBAHUA PCAJIbHBIX IIPOLCCCOB.

Havyana maTeMaTH4eCKOro aHaJImu3a:

UCIOJIb30BaTh MPOU3BOAHYIO I UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIEEC U HAMMEHbIIEE 3HAaUeHNs (DYHKLIMU HENPEPBIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO Uil HAXO0XACHNS HAWITYUILEro PeleHUs] B MPUKIIAAHBIX, B TOM YUCIIE COLIMATIBHO-
HKOHOMHMUECKUX, 3a7a4ax, AJs ONpeeNIeHHs] CKOPOCTU M YCKOPEHHMsI ITpoLecca, 33AaHHOro (GopMyJIoi min rpapukoMm;
CBOOO/IHO OIIEpUPOBATh MOHATUSAMU: IEPBOOOpa3Hasi, ONPENEIECHHBIA HHTETpaJl, HAXOAUTh NEPBOOOPA3HBIE FTIEMEHTAPHBIX
GbyHKIUI ¥ BBIYUCIATH HHTErpal o popmyne Heiorona—Jleitbuuna;

HAXOJUTh IJIOIIAAH IIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETpalla; UMETh MPEACTABICHUE O MATEMAaTHUYECKOM
MOJECJIMPOBAHUY HA IPUMEPE COCTaBJICHUS TU(PepeHIaTbHBIX YPABHEHHI;

penaTh NPUKIAIHbIE 33a4H, B TOM YHCIIE€ COIMAIBHO-3KOHOMUYECKOTO M (PU3MUYECKOr0 Xapakrepa, CpeACcTBaMu
MaTeMaTUYECKOro aHaIn3a.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC
HazBanue Komnuect OCHOBHOE COJIEpKAHUE OcHOBHBIE BUIBI

pazjena (TeMbl) BO 4YacoB JEATEIbHOCTU 00YyYaroIINXCs




MuoxecTBO

I[CI\/'ICTBI/ITGJ'H)HBIX YUCCII.

MHOro4ieHsbl.
PammmonanbsHbIe
YPaBHEHUS U
HEpPABEHCTRBA.
CucreMsl JJMHEHHBIX
YpPaBHEHUI

24

MHo»xecTBO, onepauuu

HaJl MHOXECTBaMU U UX

cBoiicTBa. J(marpammsl Ditnepa

— BenHa.

[IpumeHenne TEOPETUKO
MHOKECTBEHHOTO arapara

JUISL PELLICHUS 3a/1a4.
Panmonanenbie uncna.
OOBIKHOBEHHBIE U JECATUYHBIC
Jpo0u, MPOIEHThI, OECKOHEYHbBIE
nepuoandeckue apoou. Ilpumenenue
JIpoOeii U MPOIEHTOB JJIsl PEIICHUS
NPUKIIAIHBIX 3a7a4. J[efiCTBUTEIbHbBIE
YHUCIIa.

PanmonansHbie 1

uppalMoHajibHbIE YHUCIA.
Apudmerrueckue onepanuu
JeUCTBUTEILHBIMU YUCIIAMU.
Monyib 1EHCTBUTEIBHOTO YHCIIA U
ero cpoiictBa. [IpubmmxeHHbIC
BBIYUCIICHUSI, IPaBUIIa
OKpYTJIEHUSI, MPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIIEHUM.

Hcnonp30BaTh TEOPETUKO
MHOKECTBEHHBIN anmnapar

JUISL OITMCAHUSI XOJa PEIICHUS
MaTeMaTH4YeCKHX  3ajad, a
TaKX€ peajabHBIX MPOIIECCOB U
SIBJICHUU. OnepupoBatb
HNOHSATUSIMU:

pPalMOHAIIBHOE YHUCIIO,
OecKOHEYHasl MepuoanyYecKas
JpOoOBb, MPOIIEHTHI;
UppalMOHaIbHOE U
JNEUCTBUTEIBHOE YHCIIO; MOYJIb
JNEUCTBUTEIBHOTO YUCIA;
UCIIOJIb30BaTh 3TU MOHATUSA TPU
IIPOBEJEHUN PACCYKIACHUN U
JI0KA3aTeNIbCTB, IPUMEHATH TPOOH
Y TIPOLIEHTHI 1JIs1 PEUICHUS
MPUKJIAJIHBIX 33124 U3 Pa3TUYHBIX
OTpacJiell 3HAHUW U pealbHOU
*u3Hu. Mcronp3oBath
PUOINKEHHBIC

BBIYUCIICHUSI, IPABUIIA
OKPYTJICHUSI, MPUKUIKY U OLIEHKY
pe3yabTara BBIYMCICHUM.
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OCHOBHBIE METO/IbI PEILICHUS LIEJIBIX
U IpOOHO-paIMOHaIbHbIX
YpaBHEHU W HEPABEHCTB.
MHoOroujieHsl OT OTHOU
MepEMEHHOM. JleneHrne MHOTOWIeHA
Ha MHOTOYJICH C ocTaTKoM. Teopema
besy. MHOro4sIeHsI C 1eJIbIMU
koadunmentamu. Teopema

Buera. Pemenue cucrem

JIMHENHBIX

ypaBHEHU. MaTpuna cuctemsl
JIMHEWHBIX YPABHEHUN.
Onpenenurens MaTpULBI 2X2, €ro
T€OMETPUUYECKUN CMBICI U CBOMCTBA;
BBIUMCJICHME €I0 3HAUCHUS,
MIPUMEHCHUE ONIPEACTUTEI 1T
PEIICHUSI CUCTEMBI IMHEHMHBIX
ypaBHEHHUM. Penienue npukinagbx
3aJ1a4 C IIOMOIIbI0 CUCTEMbI
JIMHEWHBIX YPAaBHEHUN

[IprMeHATh pa3InYHbIE METOBI
pELIECHUs pallMOHAJIBHBIX U
JIPOOHO palMOHATBHBIX
YPAaBHEHMUII; a TAK)KE METOJT
WHTEPBAJIOB JIJIS1 PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSMH
MHOTOYJIEH OT OJTHOM IEPEMEHHOM,
€ro KOpHU; MNPUMEHSTH JCICHUE
MHOI'OYJIEHa HAa MHOT'OYJIEH C
OCTaTKOM, TeopemMy besy u teopemy
Buera nnda pemienusa 3amad.
OnepupoBaTh NOHATHSIMH:
CHUCTEMA JIMHEMHBIX YPaBHECHUH,
MaTpuLa, ONPENCIIUTEID
MATpPUIIBI.

Hcnonp30BaThk cBOMCTBA
omnpenenurend 2 X 2 g
BBIUHCIICHUSL €70 3HAYECHHS,
MPUMEHSITh

OTPENEIIUTENN ISl PEILICHUS
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.
MopenupoBaTh peanbHbIE
CUTyalluu C IIOMOIIBK CUCTEMBI
JIMHEVHBIX YPaBHEHUH,
UCCIIEN0BATh

ITOCTPOECHHBIE MOJIEIH C
MOMOILIBIO MaTpUIL U
OIpeICIUTENIEH,
VHTEPIPETUPOBATH




MOJIYYCHHBIA pe3yJbTar
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OyHKIUYN U TpaduKy.
Crenennast GyHKIUSA
C LIEJIBIM MOKa3aTeIeM

12

@DyHKIMS, CIOCOOBI 3aJaHUS
dbyukiuu. B3anMHO 0O0paTHBIC
(GyHKLIHH.
Kommnozumus GpyHKIUHA.
['paduk ¢dyHKIIUN.
DneMeHTapHbIe
npeobpa3oBaHus rpaduKOB
byaknuii. O61acTh ONpEACIICHUS U
MHOKECTBO 3HA4YCHUM (PYHKITUU.
Hymu pyukiuu.
[IpomexyTkn
3HAKOTIOCTOSIHCTBA. UeTHBIE U
HEYEeTHbIC (DYHKIIUH.
[lepuonuueckuie GyHKIINU.
[TpoMexxyTK MOHOTOHHOCTH
bynkunn. MakCUMyMbl U MUHUMYMBI
bynkuuu. Hanbonbiee u
HaMMeEHbIlIee 3HaueHue (QYHKIIMH Ha
NpoMeXyTKe. JInHenHas,
KBaJpaTU4yHasl U APOOHO JTUHEHHAs
byHKIMUA. DIIEMEHTapHOE
WCCJIEIOBAHUE U TTIOCTPOEHUE
rpa@uKoB ITHX QYHKIIHMA.
CreneHs ¢ 1EIbIM
nokasaresneM. buHOM

HrroToHa.
Crenennas byHKIUS c
HATypaJbHbIM 5 LETBIM

nmokasareieM. Ee CcBOWCTBa u

OnepupoBath MOHSATUSMU:
GbyHKIUSA, COCOOBI 3a/IaHus
GbyHKIIUY; B3aHMHO OOpaTHbBIC
(GyHKIIUU, KOMITO3UIUS (DYHKITUH,
rpaduk GyHKIIMH, 00JaCTh
OTIpe/ICTICHUSI 1 MHOYKECTBO
3Ha4YCHUA (DYHKIMH, HYJIH
byHKIINH,

IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
JTVHEHAs, KBaIpaTUIHAS,
JTpOOHO JTMHEWHAS U CTeTIEHHAs
byHKIIMA. BBITOTHSTS

3JIEMEHTApPHBIE

npeoOpa3zoBaHus rpadgukoB
byHKIM. 3HaTb W yMETh
JIOKa3bIBaThb ~ YETHOCTH 15810

HEYETHOCTh (DYHKITNH,
MEePUOIMYHOCTH (PYHKITUH,

HaXOJIUTh TPOMEKYTKU
MOHOTOHHOCTH

GyHKIIHA, MAKCUMYMBI 1 MUHUMYMBI
byHKIIMH, HanOoJIbIIIEe U
HauMeEHbIllee 3HaueHue (QYHKIUU Ha
npoMexxyTke. PopMyaupoBaTh 1
WJUTIOCTPUPOBATh Tpaduuecku
CBOMCTBA JINHEWHOM, KBAaJAPATUYHOM,
JPOOHO-TUHEWHOW U CTEIICHHOM
GbyHKIHIA.

Bripaxats dhopmynamu




rpaduk

3aBUCUMOCTH MCKAY BCIMYHMHAMMU.
3HaTh OIIPpCACICHUC U

CBOMCTBA CTEMIECHU C OCIbIM
ITOKAa3aTCJIEM,
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NoAXO0AsIyI0 (hopMy 3anucu
JEUCTBUTEIBHBIX YUCEIT TS
pelIeHrs MPaKTUYECKUX 3a7ad U
MPE/ICTABICHUS JTaHHBIX

Apudmernueckuit

KOPCHb N-O1 CTCIICHM.

WppannonansHbie
ypaBHEHHUS

15

ApudmMeTnueckuii KOpeHb
HaTypaJbHOU CTENEHU U €T0
cBoiicTBa. [IpeoOpazoBanus

YU CJIOBBIX

BBIPAKECHUM, COJICPIKAIINX
CTEIIEHU W KOPHH.
HNppannonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIbHBIX YPaBHEHUIA.
PaBHOCHIIBHBIE TTIEPEXO/IBI B
pEUIEHNH HppalMOHATbHBIX
YPaBHEHUM.

CaoiicTBa 1 rpauk KopHs N-oi
CTETNICHU KaK (PYyHKITUU 0OpaTHOM
CTEIIEHU C HATYpAIbHBIM
IoKasareseM

®opMynHpOBaTh, 3aMMUCHIBATDH

B CUMBOJIMYECKOH (hopme

Y UCIIOJIb30BaTh CBOKMCTBA KOPHS
N-0M CTEeIeH!U IS
peoOpa3oBaHUsl BHIPAKCHUM.
Haxonute pemenus
UPpAIMOHANBHBIX YPABHEHHI C
IIOMOILBIO

PaBHOCHJIBHBIX IEPEXOJ0B HIIN
OCYUIECTBJISISL TPOBEPKY
kopHeil. CTpouthb rpaduk
(GyHKIIUU KOpHS N-Oi cTeneHu
Kak oOpaTHOM

JUTst QYHKITUU CTETIEHU C
HaTypaJbHbIM MOKa3aTejIeM




ITokazarenbHas
(dyHKITHSA.
IToka3aTenbHbIC
YPaBHEHHUS

10

Crenensp ¢ palmoHaIbHBIM
IIOKA3aTeJIEM U €€ CBOMCTBA.
[lokazaTenbHast GyHKIUSA, €€
cBoiicTBa U rpaduk. Mcnonas3zoBanue
rpaduka (QYHKIWU A1 PEeIICHUs
ypaBHeHui. [loka3zarenbHbie
ypaBHeHUs1. OCHOBHBIE METObI
pelIeHns MOKA3aTeNIbHBIX YPAaBHEHUM

dopMynHpoOBaTh ONpeIeTICHUE
CTENIEHU C pallMOHATbHBIM
MOKa3aTeJIeM.

BoinonssaTs npeobpazoBaHus
YHUCJIOBBIX BBIPAXKEHUMH,
coJiepKalluX CTENEHH C
palMoOHaIbHBIM

MOKAa3aTeJIeM.

Hcnonb3oBath upoBHIE peCypCh

26

DdepepanpHas paboyas nporpamma | Maremaruka. 10—11 knaccel (yriyOiaeHHBIN YPOBEHD)

JUIsl IOCTPOEHHUS rpaduka
NOKa3aTelbHON (PYHKIMU U
W3YYEHHSI €€ CBOMCTB.
Haxonute pemenus
NIOKA3aTeJIbHbIX YPAaBHEHUI




Jlorapudmuueckas 18 Jlorapudwm uucna. CBoiicTBa JlaBaTh onpenenenue Joraprudpma
GyHKIuS. aorapudma. JlecssTuuHbIe quCclia; AECATUYHOTO U
Jlorapugpmuueckue U HaTypaJIbHbIE JOrapU(PMBbI. HaTypajbHOIo Jorapudma.
YpaBHCHUA [IpeoOpazoBaHue BhIpAKCHUH, Hcnons30BaTh CBOMCTBA
COJIEPIKAIIHX JOTapU(PMBI. JorapuMoB At mpeodpazoBaHuUs
Jlorapudmuueckast GpyHKIUS, Jaorapu(pMUUECKUX BbIPAXKECHUH.
ee CBOMCTBA U rpaduk. Ctpouts rpaduk
Hcnons3oBanue rpapuka norapudMudecKkor (GYHKITUN KaK
GYHKIUU IS pelieHusI 00paTHO#
ypaBHECHHUIA. K [TOKAa3aTeIbHON U HCII0Ib30BAaTh
JlorapupMuvecKre ypaBHEHHS. CBOMCTBA JIOTapU(PMHUUECKON
OCHOBHBIE METO/IbI PELICHUS byHKIMM UTA peIIeHus 3a/1ad.
norapu()MUYECKUX YPAaBHEHHMIA. Haxonuts pereHns
PaBHOCMIIBHBIE IEPEXO/IBI B Jorapu(QMHUICCKUX ypaBHEHHIA
pELIEHUHN JIOTapu(PMUIECKUX C IOMOIIBIO PaBHOCHJIBHBIX
YpaBHECHUU EePEX00B MM OCYLICCTBIIAA
MPOBEPKY KOpHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U JlaBaTb onpeneneHus cuHyca,

BBIPAKECHUS U YPABHECHUS

KOTaHI'€HC YHCJIOBOIO ApryMEHTA.
ApKCUHYC, apKKOCHHYC H
APKTAHI€HC YMCIIOBOTO apryMEHTa.
TpuronoMmerpruyeckas OKpy>KHOCTBD,

KOCHHYCa, TAHTE€HCa U
KOTaHTeHCa YWCIIOBOTO
apryMeHTa; a TaK)Ke apKCUHYca,
apKKOCHUHYyCa U

apKTaHTeHca Yucha.
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ONpeIeIICHHUE
TPUTOHOMETPUUECKUX (DYHKIIHI
YHUCJIOBOIO apryMeHnTa. OCHOBHBIE
TPUTOHOMETpHUUECKHUE (HOPMYIIBI.
[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BbIpakeHu. Pemrenne
TPUTOHOMETPUUECKUX
YpaBHECHUU

[TpuMeHsATh OCHOBHBIE
TPUTOHOMETPHUUYECKHUE

dbopMyIbl ISt

npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKCHUH.
[TpumensTs popmyIbl
TPUTOHOMETPHUH JIJISl pEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX ypaBHEHHIA

HOCHGI[OB&TGJII)HOCTI/I
" IIpOrpeccuun

10

[TocnenoBaTenbHOCTH, CIIOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
MeToa MaTeMaTHIECKOM
UHIYKIUU. MOHOTOHHBIE U
OTpaHUYCHHBIC
nocieaoBaTenbHOCTH. McTopus
aHann3a OECKOHEYHO MaJbIX.
Apudmernueckas u
reOMETPUYECKasi MPOrPECCHUH.
beckoneuHo yObIBaroas
reOMETPUYECKAs IPOTPECCHUSI.
CymMa GeCKOHEYHO
yOBIBAIOIIEH TeOMETpUYECKON
MPOTPECCUH.

JInHenHbIN 1
AKCIOHEHIIMAJIBHBIA POCT.
Yucio e.

@opmyia CI0KHBIX
IpoLEeHTOB. lcnosb3oBanue
MPOTpeCcCUu

OrnepupoBaTh MOHATHAMU:
IIOCJICIOBATCIILHOCTD,
CIIOCOOBI 3aJaHUs
IIOCJICIOBATCIILHOCTEH;
MOHOTOHHBIC M OTPaHUYEHHBIC
MIOCJICIOBAaTEILHOCTH;
HCCJIEIOBATH
MTOCJIEIOBATEILHOCTH Ha
MOHOTOHHOCTD U
OrpaHMYeHHOCTH. [lomydaTh
peCTaBIICHHUE

00 OCHOBHEBIX HJESIX aHaIu3a
OCCKOHEYHO MaJIbIX.

JlaBaTh onpeneneHue
apupMeTHIECKON 1
F€OMETPUYECKOU IPOrPECCUM.
Jloka3bIBaTh CBOMCTBA
apuPpMETHIECKON U
IrCOMETPUYECKON TIPOTPECCHH,
HaXOJIUTh CyMMY YJICHOB




JUTSL PEIICHUS PeATbHBIX 3a71a4
MIPHUKJIATHOTO XapaKTepa

HPOTPECCHH, & TAKIKE CYMMY YJICHOB
O0ecKOHEYHO yObIBaIOIIe
reOMETPUIECKOM MPOTPECCHH.

28
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Hcnonb3oBath nporpeccun
JUISL PEUICHHUS 3a71a4
MIPHUKJIATHOTO XapakKTep.
[TpumeHsTh bopmymy
CIIOKHBIX ~ IPOIICHTOB JUIS
pelieHus 3a1a4 U3 PeabHON
TIPAKTHKA

Henpepriubie

(GyHKLIMH.
[TpousBoaHas

20

HenpepriBHBIC HYHKIINN U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToThl rpaduKOB PYHKITUH.
CaoiicTBa QpyHKIUH
HEMPEPBIBHBIX Ha OTPE3KE.
Meroa UHTEPBAJIOB IS
pelieHus] HEpaBEHCTB.
[IprmeHeHune CBOMCTB
HETPEPBIBHBIX (DYHKITMI 151
peleHus 3aaad.

[TepBas 1 BTOpasi MpOMU3BOIHBIC
bynkuuu. Onpeaenenue,
reOMETpUYECKUN U pU3ndecKuit
CMBICJI MPOU3BOAHON. YpaBHEHHE
KacaTelbHOH K TpaduKy
bynkuuu. [IpousBoansie
DJIIEMEHTAPHBIX

bynaknuii. [TponsBognas
CYMMBI, TIPOU3BEICHUS,
JaCTHOTO

¥ KOMITO3UIIUU (DYHKITHIA

OrnepupoBatTh MOHITUSIMU:
GyHKIUST HENpephIBHAS Ha
OTpE3KE, TOYKA pa3pbiBa
GyHKIIUY, aCUMITTOTA

rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA
HETPEPBIBHBIX (DYHKIMI 1715t
pemeHus 3aaad.

OneprpoBath NOHIATUSIMU: IEPBAs
U BTOpas MPOU3BOJHBIC PYHKIUY;
MOHUMAaTh (U3UYECKUHN U
r€OMETPUYECKHUIN CMBICI
MPOU3BOJHOM; 3aNKCHIBATH
YpPaBHEHHE KacaTeIbHOU. Bpruuciars
IIPOU3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
GbyHKIIH.

N3yyaTh npon3BOIHbBIE
AJIIEMEHTapHbBIX (DYHKIUH.
Hcnonbs30BaTh reOMETPUUYECKUN U
(bU3UYECKUil CMBICI MPOU3BOIHOM
JUISL pEIEHUs 3aa4
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HOBTOpeHI/Ie, 5 OcHOBHBIE IIOHATHUA KypcCa HpI/IMeHHTB OCHOBHBIC ITOHATUA
00o011eHue, anreopsl u Havas Kypca anreOpbl 1 Haval
CUCTCEMAaTHU3al s MATEMAaTHUYCCKOI0O aHaJin3a 10 MAaTEMATHYCCKOI'O aHaJIu3a JJId
3HAaHUHU KJIacca, O606HICHI/IC PCHICHUA 3a1a4

Hn cucreMatui3anus 3HaHUU n3 peaHBHOﬁ JKU3HU U JPYIux
IODKOJIBHBIX IIPCAMCTOB
OBLIEE KOJIMYECTBO 136
YACOB I1O0
I[TPOITPAMME
30
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11 KIIACC
Haspanue Kommnuecr OCHOBHOE cozepKaHue paszeria OCHOBHBIE BUIBI
pazzena (TeMbl) BO 4acoB (TembI) JESTETHPHOCTA O0YJArOITUXCS




HUccnenosanue
(GYHKITUH C TOMOIIBIO
ITPOU3BOTHOU

22

[IpumeHenune npon3BOIHOM
K UCCIICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
skcTpemymbl. Haxoxnenue
HanOOJIBIIIETO

Y HAUMEHBLIETO 3HAYEHUS
HeIpepbIBHON (QYHKIMU Ha
otpeske. [Ipumenenne
MIPOU3BOTHOU

JUISl HAXO0KJICHUSI HAaUJTy4IlIero
pelIeHus B TPUKJIIATHBIX
3a7avax, JJIs ONPEeIICHUS
CKOpPOCTH

U YCKOPEHUS Mpolecca,
3aJlaHHOTO (HOPMYJION UK
rpadukom.

Kommnozumnus ¢pyHKIU.
I'eometpuyeckue oO6pasbl
YPaBHEHHU W HEPABEHCTB Ha
KOOPJIMHATHOM TLIOCKOCTH

Ctpouts rpaduk KOMIO3UIUU
(GYHKIHUI ¢ TOMOIIBIO
3JIEMEHTAPHOIO HMCCJEIO0BAHUS U
CBOMCTB KOMITO3ULIMH. CTPOUTH
reoMeTpuueckue o0pa3bl ypaBHEHUU
U HEPABEHCTB

Ha KOOPJIMHATHOW MJIOCKOCTH.
Hcnons3oBath MpOU3BOAHYIO

JUTSL UCCIIeIOBAHUS (PYHKITHH

Ha MOHOTOHHOCTb U DKCTPEMYMBI;
HAXOJIUTh HAauOoOJIbIIIEE U
HavMEHbIIee 3HAYCHUS (QYHKIUU
HEIPEPHIBHOM HA OTPE3KE; CTPOUTH
rpaduku GyHKIIMH HAa OCHOBAHUU
MPOBEICHHOTO

WCCJIEIOBAHHUSI.

Hcnonp3oBaTh NpOU3BOAHYIO

JUTSL HAXOXKICHUS HAMITYYILEero
perieHusT B TPUKIATHBIX, B TOM
YHUCJI€ COLMAIbHO-IPKOHOMUYECKUX,
3a/ayax, UL OIpEAeNICHUs
CKOPOCTH

U YCKOpPEHHUS Tpoliecca,

3aJlaHHOTO (HOPMYJION WK
rpadukom.

[Tonyuyate npeacraBieHue
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O IPUMCHCHUHU HpOHSBO,Z[HOﬁ
B PA3JIMYHbBIX OTPACIIAX 3HAHUU

ITepBooOpa3Hast u UHTErpa 12 ITepBooOpa3Has, OCHOBHOE OrnepupoBatTh MOHIATUSIMU:
CBOMCTBO IMEPBOOOPA3HBIX. nepBooOpazHas U onpeeIeHHbIN
[lepBooOpa3Hbie 3JIEMEHTAPHBIX uHTerpain. Haxoauts nepBooOpa3Hbie
¢Gynkuuid. [IpaBuna HaxoXaeHHs 3JIEMEHTapHbBIX QYHKIUN U
MepBOOOPa3HBIX. BBEIYHCIIATh WHTETPAIT IO GopMyIie
Nuterpan. I'eomerprueckuit Herotona— JleitOHua.
CMBICII MHTErpasia. Beruucinenue HaxoauTs miomagy IiocKux
ONPENEICHHOTO0 HHTETpaJIa ¢buryp u o0BEMBI TEN ¢ TOMOUIBIO
no gopmyne HeroToHa— ONpEJEICHHOT0 HHTErpaia.
Jleitonuia. [Ipumenenue 3HAKOMUTHCS C
MHTErpana MaTeMaTHYECKUM
JUTSL HAXO0XKJICHMSI TUTOIAIeH MOJICJIMPOBAHUEM Ha IPUMEPE
MI0CKUX (pUryp u 006beMoB nuddepeHnanbHbIX YPaBHEHUH.
r€OMETPUYECKHX TEl. [Tonmy4aTs npencraBieHue o
IIpumeps! pemenui 3HAYEHUH BBEJCHMS MOHATHS
nudpepeHInaTbHBIX YPABHEHUH. MHTErpana
Maremarnyeckoe B Pa3BUTHHU MaTeMaTUKU
MOJIEJIMPOBAHUE peaTbHBIX
IPOLIECCOB C TOMOILBIO
b depeHunanbHbIX ypaBHEHUN
['paduxu 14 Tpuronomerpuyeckue QyHKIHUH, Ncnons3zoBath nudpoBbie
TPUTOHOMETPUYECKUX UX CBOWCTBA U rpaUKU. pecypchl ISl IOCTPOSHUS
GYHKITHH. OT60p KOpHEH rpadukoB
TpuroHoMeTpuyeCcKue TPUTOHOMETPUUECKUX ypaBHEHUI TPUTOHOMETPUUECKUX
HEPaBEHCTBA C IOMOILIBIO (YHKIIUU ¥ U3YUYEHUS UX
TPUTOHOMETPUUECKOU OKPYKHOCTH. CBOMCTB.




Pemars TPUT'OHOMCTPHUUICCKHUC
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Pemenne YPaBHEHHUS U OCYIIECTBIIATH
TPUTOHOMETPUIECKUX 0oTOOp KOpHEH C NOMOUIBIO
HEPABCHCTB TPUTOHOMETPUYECKOU
OKPYXKHOCTH.

[IpumeHnsTh popmyIbl
TPUTOHOMETPUH ISl pELICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPHICCKUX
HepaBeHCTB. VCrionbp30BaTh

U (pOoBbIE pecypehl s
MOCTPOEHUS U UCCIICIOBAHUS
rpadukoB QyHKIIHIA




WppanronansHele,
MOKa3aTeJIbHbIE U
norapupMuyecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTEJIbHBIX U
jgorapuMUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IBI PEIICHUS
UPPALMOHATIBHBIX HEPABEHCTB.
I'paduueckue mMeTo bl pereHus
UPpPALHOHAIBHBIX,
MOKa3aTeNIbHbIX U
Jorapu(pMUUECKUX YpaBHECHUH U
HEPaBEHCTB

[IpumenaTes cBOKCTBA
IIOKa3aTeIbHOU U
Jorapudmuyeckoit GyHKInii
K PELLICHHIO ITOKA3aTEIbHbBIX
1 JIOTapU(PMUIECKUX
HepaBeHCTB. OOOCHOBATH
PaBHOCWJIBHOCTh

IIEPEXOOB.

Pemars uppauronanbubie

1 KOMOMHUPOBaHHbIE
HEPaBEHCTBA,

C TIOMOIIBIO PAaBHOCUIIBHBIX
IIEPEX0/I0B.

Hcnonb3oBate rpaduyeckue
METO/Bl Y CBOWCTBA BXOJSIIMUX B
YPaBHEHUE WM HEPABEHCTBO
byHKIUH

JUISL PELIEHUS 3a1a4U
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KommiekcHble yncna

10

Kommiekcusie YUCIIA.
Anrebpanueckas "
TPUTOHOMETpHUUYECKass (POPMBI 3aITUCH
KOMIUIEKCHOI'O YHCJIA.
ApudmeTnueckue onepanuu

C KOMIUIEKCHBIMU YHCIIAMH.
N300paxkeHne KOMIIEKCHBIX

YHUCEJ Ha KOOPAMHATHOU

IIJIOCKOCTH.

®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOIO

yucna. [ I[pumenenne

KOMIUIEKCHBIX YUCEN IS

penieHust GpU3NYECKuX

Y TEOMETPUYECKUX 3a1a4

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCIIO U
MHOKECTBO KOMITJIEKCHBIX
YHCElL.

[IpencraBiasTh KOMILIEKCHBIE
qucia B anreOpandyeckon

Y TPUTOHOMETPHUYECKON

¢dopme. BrinonHATH
apudmernueckue

orepaluy ¢ HUMHU.

N3o0paxkath KOMILJIEKCHBIC
quclia Ha KOOPJIUHATHON
MJIOCKOCTH.

[Ipumensars popmyiy Myaspa
Y TI0JIy4aTh MPEJCTABICHUE O KOPHSX
N-OM CTENEHHU U3 KOMIUIEKCHOTO
qyclia. 3HAaKOMHUTBCS ¢ TPUMEpPaMu
NPUMEHEHHUST KOMIUIEKCHBIX
qyuceNn JUisl peleHus
reOMETPUUYECKUX

1 U3nUeCcKuX 3a1a4y




HaTypaJII)HBIe H [ICJIBIC YHCJIa

10

HarypanbHble u 11ebie ynca.
[IpuMeHeHue MPU3HAKOB JIETUMOCTH
nenbix yucen, HOJl u HOK,
OCTaTKOB I10 MOYJIIO, aJITOPUTMa
EBknuaa nms pereHus 3a1ad B
IIEJIBIX YUCIIax

OnepupoBath NOHATUSMH:
HaTypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HATYPAJIbHBIX U

LEBIX YUCEIL.

Hcnonp30BaTh Npru3HaKu
JENUMOCTH LENbIX YACEIT; OCTATK!
o moaynto; HOJ[ u HOK
HATYypaJbHBIX YUCEI, aJITOPUTM
EBxnmnpaa miia permenus
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3a1ad4.
3anuchIBaTh HATYpAJIbHBIC YUCTIA B
Pa3IMYHBIX NO3UIMOHHBIX CUCTEMAX
CUYHUCJICHUS




Cucremsbl
palMOHAbHBIX,
upparmoHaIbHbIX
MOKa3aTeJIbHbIX

U JIOTapU(PMUIECKIX
YpPaBHECHUI

12

Cucrema 1 COBOKYITHOCTb
ypaBHEeHU. PaBHOCUIIBbHBIE
CHUCTEMBI U CUCTEMBI CIIEICTBUSI.
OCHOBHBIE METOBI PELICHUS
CHUCTEM H COBOKYIHOCTEMN
PAalMOHAIIBHBIX, UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX U
norapu(MUUYECKUX YPaBHEHUIA.
[IprMmenenne ypaBHEHHM, CUCTEM
Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U

3a1a4 W3 pa3IuvHbIX

oOnacTell HayKu

Y peaJIbHOU KU3HH,
UHTEpIIpeTalys IMOJIy4YEeHHBIX
pe3yIbTaToB

OneprpoBaTh NOHATUSIMU:
CUCTEMA U COBOKYIHOCTh
YpPaBHEHUI

Y HEPABEHCTB; PEUICHUE CUCTEMBI
WJIN COBOKYITHOCTU;
PaBHOCWIIbHBIE CHCTEMBI U
cuctembl-ciencteus. Haxonurts
pELIEHUS CUCTEM

Y COBOKYITHOCTEM LIEJIBIX
palMOHAIIbHBIX, UPPAIMOHAIIBHBIX,
NIOKA3aTEJIbHBIX U
Jorapu(pMUYECKUX YpPAaBHEHUH U
HEPABEHCTB.

[IprMeHATh CHCTEMBI

YPaBHEHUU K PELICHUIO
TEKCTOBBIX 3a]1a4

13 pa3IMIHBIX 00JIacTeH

3HAHUW W PEaNbHOM )KU3HH;
UHTEPIPETUPOBATH

IIOJIyYEHHBIE PELICHUS.
Ucnonw3oBath nudpoBbie

pecypcbl

3agauu ¢ mapameTpamu

16

Panmmonansnele,
HppalioHaIbHBIE,
MoKa3aTeIbHbIC,
JorapupmMuyecKue u
TPUTOHOMETPHUUECKHE YPAaBHEHMUS,

Bri6upats cioco6 pernieHus
paIlMOHAIBHBIX,
HUPpalOHATBHBIX,
MTOKa3aTeIIbHBIX,
JorapuMUYECKUX

35
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HEPaBEHCTBA U CUCTEMBI

C IapaMeTpaMH.

ITocTpoeHune u uccnenoBanue
MaTeMaTHYECKUX MOJEIIEH
peanbHBIX CUTYallMH C TOMOILBIO
YPaBHEHUH, CUCTEM YPABHEHHU U
HEPABEHCTB C ITapaMeTpaMHu

U TPUTOHOMETPUUECKUX
ypaBHEHHI M HEPABEHCTB,
COZIepIKALIIX

MOJTyJTH U TapaMETPBHI.
[IpumensTs rpaduueckue

Y aHAJIMTUYECKHE METOJIbI JIJIs
peleHus ypaBHEeHU u
HEpaBEHCTB C MapameTpami, a
TaK¥Ke

ucciaen0BaHue PyHKIUN
METOJJaMU MAaTE€MaTU4YECKOTO
aHaJn3a.

CtpouTts U HccIen0BaTh
MaTeMaTHYECKUE MOJIEIH
pEabHBIX CHUTYaIUi C IOMOIIBIO
YpaBHEHU, HEPABEHCTB U CHCTEM
C MmapameTpamu




[ToBTOpEHUE,
00001IeHHE,
cUCTeMaTHU3alus
3HAHUM

16

OCHOBHBIE MOHATUSI U METOIbI
Kypca, o0oOIeHne 1
CHUCTEMATU3AIMS 3HAHUHN

MopenupoBaTh pealibHbIe
CUTYallUM Ha sI3bIKE alreOphl,
COCTaBJISITh

BBIPAXKEHUSI, YPAaBHECHUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]Ja4M, HCCIIEA0BAThH
NOCTPOEHHBIE MOJEIH C
UCTIOJIBb30BaHUEM arIapaTa anreopsl,
UHTEPIPETUPOBATH MOTYyUCHHBIN
pe3ynbTar.

[Tpumenats QyHKIUU

JUIS. MOAEIUPOBAHUS U
UCCJIEIOBAHUS PEANbHBIX
IPOLIECCOB.
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Pemate nmpukinaaHsle 3a1a4u,

B TOM YHCJIE COLIMATIBHO
HKOHOMHUYECKOTO "
¢buznyeckoro XapakTepa,
CpelcTBaMH  ayreOpbl 151
MaTEMaTHYECKOT0 aHAJIN3a

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

136

37
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «I'EOMETPUSA»

HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBNIsIETCS OJHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMsl, TaKk Kak 0OeceunBaeT
BO3MO>KHOCTb U3YUYEHHUsI TUCLUIUINH €CTECTBEHHO HAyYHOW HAMPABICHHOCTH U IIPEAMETOB T'YMaHUTAPHOTO IUKJIA.
Jloruueckoe MbIIUIeHUE, POpMHUPYyEMOe IPU U3YUCHUH 00YyJaIOIIUMHUCS MOHSITUHHBIX OCHOB T€OMETPUH, TIPU
JIOKa3aTEIbCTBE TEOPEM U IIOCTPOEHUN LETIOYKH JIOTUYECKUX YTBEPKACHUM IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUIaTh U ONPOBEPraTh T'MIIOTE3bl HEIIOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llens ocBOEHMS MPOrpaMMbl yueOHOro Kypcea «I'eoMeTpusi» Ha yrilyOJIEHHOM YPOBHE — pa3BUTUE UHAUBUIYATbHBIX
CIIOCOOHOCTEN 00yJaromMXcsl IpYU U3YYEHUH T€OMETPUH, KaK COCTaBIIAIONIEH NpeaAMeTHON obnactu «MaremaTuka u
uH(pOpMaTuKa» uepe3 oOecrieueHue BO3MOKHOCTH TPUOOPETEHUS U UCIOIb30BaHUs 0oJiee IITyOOKUX Te€OMETPHUUECKHUX
3HAaHUU U IEUCTBUH, CTIEIU(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JIJIsl YCIIEIIHOTO PO(EeCCHOHATILHOTO 00pa30BaHus,
CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[TpropuTeTHBIMU 3a1a4aMH Kypca F€OMETPUH Ha YTiyOJIeHHOM YPOBHE, PAaCIIUPSIONIMMU U YCUIUBAIOLIUMH KypC
0a30BOr0 YpOBHS, SIBISIFOTCS: PACIIMPEHUE MPEACTABIECHUS O TEOMETPUH KaK 4aCTU MUPOBOU KyJIbTYpbl M (POPMUpPOBAHUE
OCO3HaHMS B3aMMOCBSI3H FT€OMETPUHU C OKPYKAIOIIUM MUPOM; (HOPMUPOBAHKE MPEACTABICHUS O MPOCTPAHCTBEHHBIX
(urypax Kak o BAKHEHUIINX MAaTEeMATHYECKUX MOJEISIX, TO3BOJISIIOLIMX OMUCHIBATh U U3y4aTh Pa3HbIC SABJICHUS
OKpY>KaloIllero MyUpa, 3HaHue MOHITUWHOTO anmapaTta 1o paszaeny «CTepeoMeTpus» yueOHOro Kypca reoMeTpuH;
(dbopMHpOBaHNE YMEHHUS BJIaJETh OCHOBHBIMH MOHSATUSAMU O MIPOCTPAHCTBEHHBIX (UIYpax U UX OCHOBHBIMH CBOMCTBaMH,
3HaHUE TeopeM, POpPMyYIT U YMEHUE HX MPUMEHSATh, YMEHUS 10Ka3bIBaTh TEOPEMbI U HAXOJAUTh HECTaHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

(dbopMHUpoBaHHE YMEHUS PacliO3HABATh HA YEPTEkKaX, MOJENSIX U B pEaIbHOM MUPE MHOTOTPAaHHUKH U TeJa BpallleHHUs,
KOHCTPYUPOBATh T€OMETpUYECKUE MOJENN; (POPMHUPOBAHHE TOHUMAHHSI BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHid, ((OpMHUPOBaHNE TOHUMAHHUS POJIM AKCHOMATUKUA TPU MPOBEJICHUH PACCYXACHUM;
(dbopMHUpOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3ATENbCTB U aJITOPUTMOB PELICHUS, YMEHUS KX TPUMEHSATh, IPOBOJUTH
JIOKa3aTEIbHBIE PACCYKICHUS B XO/I€ PEUIEHUs CTEPEOMETPUUYECKUX 3a]1a4 U 33/1a4 C MTPAKTUYECKUM COJIEPHKAHUEM,
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(dbopMupOBaHUE TIPEJICTABICHHS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAHWM MAaTEMAaTUYECKUX YTBEPKICHHUM U
pPOJIM aKCHOMATHKH B IIPOBEJICHNN JEAYKTUBHBIX DPACCYXIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0y4arouuxcs, NO3HaBaTEIbHOM
AKTUBHOCTH, UCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBILJICHUS, HHTEpECa K U3yUYEHUIO T€OMETPHH;

dbopmupoBanne QyHKIIMOHATBEHOW IPaMOTHOCTH, PEIEBAHTHON T€OMETPUH: YMEHHUSI Paclo3HABATh MPOSBICHUS
reOMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B peabHbBIX )KU3HEHHBIX CUTYALUsAX U IIPU U3YUEHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSBIEHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEW, MOACIIMPOBAHUS PEAIBHBIX CHUTYaluH,
MCCJIEOBAHMS IOCTPOCHHBIX MOJIEIIEN, HHTEPIIPETALIUY IOJyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIEP>KATEIBbHBIMU JIMHUAMU yueOHOro Kypcea «I'eomerpusi» B 10—11 knaccax sBistores: «IIpsmbie u
IJIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHuKn», « Tena BpaiieHus», « BeKTopbl U KOOPIUHATHI B TPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

CdopmymupoBannoe B @I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITHIMUY, PEIEBAHTHBIX TEOMETPUU Ha
yrinyOsieHHOM ypoBHE 00ydenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COAEpKATEIbHBIM JIUHUAM Y4eOHOTO Kypca, a
(dbopMHpOBaHUE JOTMUECKUX YMEHUN paclpeiesnsieTCcs] He TOJIbKO MO COAEP KATeIbHbIM JIMHUAM, HO U IO rojilaM o0y4YeHusl.
Copepxxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ysibTaTaM ocBoeHUs denepanbHoii pabouel mporpaMMsl,
pacnpeiesIeHHbIM I10 roj1aM 00y4eHHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIHAIBHBIM
BOIIpocaM o0yyarouecs: oopauajuchk HEOJHOKPATHO, YTO TO3BOJISIET OPTaHU30BaTh OBJIAJIEHUE T€OMETPUUECKUMHU
MOHATUSIMUA W HaBBIKaMH IOCJIEI0BATEIBLHO U MOCTYNATENbHO, C COOIIOICHUEM MTPUHIUIIA TIPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTAaBICHUN 00yJarOMIMXCs, pacIupsst U yriyosiss ee, 00pasys
MPOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YIIyOJIEeHHOM YPOBHE MO3BOJISIET: CO3JaTh YCIOBUS U1 MuddepeHpanuu ooyueHus,
MOCTPOEHUSI MHAUBUIYAbHBIX 00pa30BaTeNIbHBIX MPOTPaMM, 00€CTIEUnTh YriayOJeHHOE U3yUeHUE TEOMETPUN KaK
COCTaBJISIIONIEH yueOHOTro nmpeamera «MaremaTukay;

MOATOTOBUTH O0YUYaIOIIMXCS K MPOAOHKEHUIO U3YUeHUsI MATEMAaTUKH C Y4€TOM BbIOOpa Oyayieil npodeccuu,
obecrnieunBas MPEEeMCTBEHHOCTh MEXAY OOIIMM U PO eCcCUOHATBLHBIM 00pa30BaHKUEM.

OO611ee yncao YacoB, pEKOMEHIOBaHHBIX JUIsl U3ydyeHus yueOHoro kypca «I'eomeTpush» Ha yriyOieHHOM ypoBHe, — 204
yaca: B 10 knmacce — 102 yaca (3 yaca B Heznento), B 11 kinacce — 102 yaca (3 yaca B HEJENIO).
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COIEPXAHUE OBYUYEHUA

10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoOMeTpuu. Touka, mpsimasi, IIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 akcHOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIICJCTBHS U3 HUX.

B3anmHO€e pacnonoKeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, NAapaJUICIIbHBIE U CKPEIMBAIOIIMNECS MPSAMBIE.
IIpu3Haku ckpemuBaromuxcs IpsAaMbIXx. [lapajienbHOCTS NPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NIapaJuICIbHbIC IIPSAMbIC
B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NMPAMBIX, [1apaUIEIIBHOCTD IPSIMOM U IUIOCKOCTH. [lapaienbHoe U HeHTpallbHOE
IPOEKTUPOBaHUE, n300paxxeHue puryp. OCHOBHbIE CBOMCTBA MapajieIbHOIO IpoeKTupoBanus. M3obpaxenue puryp B
[1apajuIeJIbHOW IPOEKIUU. YTIIBI C COHAIIPABIECHHBIMUA CTOPOHAMU, YO MEXAY NPAMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTh IIIOCKOCTEN: MApAIIIEIbHBIE IUIOCKOCTH, CBOMCTBA IMAapaJIEIbHBIX INTOCKOCTEN. [IpocTeimme
IPOCTPAHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPad/p, Napauleienue]l, IOCTPOSHUE CEUEHUI.

[leprieHIUKYISIPHOCTH IPSIMOM U IIJIOCKOCTH: MEPIICHIUKYJISIPHBIC NIPSMBIE B MPOCTPAHCTBE, MPSIMbIE NapAJUIECIbHbBIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHAUKYIAPHOCTHU IIPSMOU U INIOCKOCTH, TEOPEMA O IIPSIMOM
NEPIEHANKYJIAPHON IUIOCKOCTH. OpTOrOHaIbHOE NMPOEKTUPOBaHueE. [lepneHaANKyIIsp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE OT IMPSIMOM /10 TJIOCKOCTH, IPOEKLKsl (UTYphl Ha MIIOCKOCTh. [leprnenauKynsapHoCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 Tpex NmeprneHauKyIspax.

VYTIIBl B IPOCTPAHCTBE: YTOa MEXKAY NMPSAMOU U INIOCKOCTBIO, IBYTPAHHBIN YrOJI, JTUHEWHBINA yTOJl ABYTPAHHOIO yIJa.
TpexrpanHblii 1 MHOrOrpaHHble yriibl. CBOKMCTBA IJIOCKUX YIVIOB MHOTOIPAHHOIO yriia. CBOMCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB U1l TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bubsl MHOTOrpaHHUKOB, pa3BepTka MHOrorpaHHuka. [IpusmMa: n-yrojbHas mpu3ma, npsmasi i HaKJIOHHAs PU3MbI, OOKOBast
Y MOJIHAs TOBEPXHOCTh MpU3MBI. [lapannenenunesn, npsMOyroibHbIN MapaJuiesIeNUIel U €ro cBoiicTBa. Kpardaitmme nytu
Ha MOBEPXHOCTH MHOTorpaHHuka. Teopema Diinepa. [IpoctpancTBennas teopema Iludaropa. [lupamuna: n-yroapHas
MUpaMujia, MpaBwiIbHAs U ycedeHHas mupamuisl. CBoMcTBa pedep U OOKOBBIX TpaHel MPaBUILHON MTUPaAMU/IBI.
[IpaBunbHBIE MHOTOTPAHHUKU: NMPABUJIbHAS MTPU3MA U IPAaBWIbHAS TUpaMUa, TPaBUIbHAS TPEYrojabHAs NUpaMuia u



NpaBUWIBHBINA TeTpa’ip, KyO. [IpeacTaBienue o NpaBuiIbHBIX MHOTOTPAHHUKAX: OKTadp, JOJIEKadIp U UKOCAIP.
Boluncienue 31eMeHTOB MHOTOTPaHHUKOB: peOpa, ruaroHaiu, yribl. [1nomanas 60KOBOW MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH MPSIMON MPU3MBI, TUIONIA1b OCHOBAHUM,
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TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsAMOi npu3Mbl. [1no1maas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON
nUpaMuIbl, TEOpEMa O IUIOMIAIN yCeUeHHON upamMuibl. CHMMETpUS B POCTPAHCTBE. DJIEMEHThl CHMMETPUU TIPABUIIHHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPABUIILHOM MHOTOTPAHHUKE: CHMMETPUST TapaljiesienuIeia, CAMMETPUS TPaBUIbHBIX
MIPU3M, CHMMETPUS TPABUIILHOM MHUPaMUJIBIL.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJINHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE U MPOTUBOMOJIOKHO HAIIPABJIECHHbBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J{€CTBUS C BEKTOPAMU: CIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE BEKTOPA HAa yuci0. CBOMCTBA CII0KEHHSI BEKTOPOB.
CBoiicTBa yMHOXEHUS BeKTOpa Ha uncio. [loHaTre KoMIiaHapHble BEKTOpHI. [Ipr3HaKk KOMIJTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenumnena. Teopema 0 pa3ioK€HUU BEKTOpa MO TPEM HEKOMILUTaHAPHBIM BekTopaMm. [IpssMoyronbHas
cucTeMa KoopJuHaT B mpoctpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXAY KOOpPAMHATAMU BEKTOpA U KOOpAUHATAMU
TOYEK. YToJa MeXy BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KITACC

Tesa Bpamuenus

[TonsiTHSA: NUTUHAPUYECKAs TOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, Ceprueckasi MOBEPXHOCTh, 00pa3yoIIHe
noBepxHocTel. Tena BpareHus: UIMHAP, KOHYC, YCEUYEeHHBINH KOHYC, cepa, map. Bzaumuoe pacnosnoxenue chepsl u
MJIOCKOCTH, KacarelibHas IIOCKOCTh K cepe. M300paxkenne Ten BpallleHus Ha MI0CKOCTH. PazBepTka UMIMHApPA U KOHYcCA.
CummeTtpus cdepsl U mapa.

O6beM. OcHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bemMe TPSAMOYTOJIBLHOIO TapajlesienuIe/ia U CISACTBUS U3 Hee.
O0beM NpsSMON U HAKJIOHHOW MPU3MBI, IWIMHAPA, MUPpaMUIbl U KoHyca. O0beM Iapa v mapoBOro CerMeHTa.
KomOunaiuu ten BpalieHuss 1 MHOTOIrpaHHUKOB. [Ipu3Ma, BriucanHasi B IUJIMHIP, OMMCAHHAs OKOJIO HMJIMHJIPA.
[Tepeceuenue cdepsl u mapa ¢ IwiockocTeio. Kacanue mapa u cdepsl mIockocThio. [loHsITHE MHOTOTpAaHHUKA, OTTUCAHHOTO
oKo0J10 cpepsl, chepbl, BIHUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.



[Inomanp MOBEPXHOCTH IMIIMHIPA, KOHYCa, IIIOIIaas cepsl u ee yactel. [lomoOue B mpoctpancTBe. OTHOIIEHNE
00BEMOB, TUIOLIA/IeH MoBepxHOCTeN MoA0OHBIX (uryp. IIpeoOpazoBanue nompodus, romoteTus. Pemenne 3aaau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnii MHOTOTPAHHUKOB U TEJ BPAILIEHUSI: CEUCHUS IUIMHApA (MapaJjIebHO U IEPIEHAUKYIISIPHO OCH),
CEYEHHs KOHYca (IapajyieIbHOE OCHOBAHUIO U MPOXOJSIIEE YEPE3 BEPILIHHY), CEUEHHUS 11apa, METObI IIOCTPOCHHUS
CEUYEHMII: METOJI CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEH IITIOCKOCTH.
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BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bexrops! B ipoctpancTBe. Onepanuu HaL BEKTopaMy. BekTopHOE yMHOXkeHHE BEKTOpPOB. CBOMCTBA BEKTOPHOTO
yMHOKeHHUs. [IpssMoyronbHas cuctema KoopaAuHaT B npocTpadcTBe. KoopauHaTe! BekTopa. Pasioxxenue BekTopa 1o
6a3ucy. KoopanHaTHO BEKTOPHBIN METOJI TPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

JIBH:KeHHsSI B TPOCTPAHCTBE

JIBukenus mpoctpanctBa. Otobpaxenus. J[BrmxkeHus 1 paBeHCTBO puryp. OOmue cBoiicTBa ABM>KEHUM. Buabl ABMKEHUI:
napauieIbHBIA MEPEHOC, ICHTPATbHAS CHMMETPHSI, 3epKabHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoi. [IpeoOpazoBanus
nono6wust. [psimast u cdepa Ditnepa.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss Hay4uTCs:

CBOOO/IHO OTNEPUPOBATH OCHOBHBIMU MOHITHUSMU CTEPEOMETPUM MPU PEIICHUM 3a7ad U MPOBEICHUU MAaTEeMAaTUYECKUX
pacCyXJIeHUM;

MIPUMEHSITh AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEUICHUHA T€OMETPUYECKUX 3a/1ady;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MIOCKOCTEH B MPOCTPAHCTBE, MPSMbBIX U
MIJIOCKOCTEH B MPOCTPAHCTBE; CBOOOHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C YTIJIaMHU B MPOCTPAHCTBE: MEXTY
MPSIMBIMH B IPOCTPAHCTBE, MEKY MPSIMOUN U TIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKaMU; CBOOOTHO PaCIiO3HABAThH OCHOBHBIE BUJIBI
MHOTOTPAHHHUKOB (TIpU3Ma, MUpaMK/ia, TPSIMOYTOJILHBIN Mapauienenumes, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpAsi OCHOBAHUS JIJIs1 KJ1acCUUKAIIMK;, CBOOOIHO ONIEPUPOBATH MTOHATUSIMH,
CBSI3aHHBIMH C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJIHSTH MMApajuIeNIbHOE, IICHTPATLHOE U OPTOTOHAIBHOE IPOSKTHPOBaHNE (DUTYyp Ha MIIOCKOCTb, BBHITTOIHSTH



n3o0paxeHus GUryp Ha IJIOCKOCTH;

CTPOUTH CEUCHHS] MHOTOTPaHHUKOB PAa3IMYHBIMUA METOJIAMH, BBITIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEIKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITH IIOMAAH MOBEPXHOCTEH MHOTOTPAHHUKOB (ITpHU3Ma, MUPaMK/Ia), TEOMETPHUUCCKHUX Tell C MPUMEHEHHEM
hopmyu;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OCh H INIOCKOCTh CAMMETPHH, IIEHTP, OCh U
MJIOCKOCTh CHMMETPUHU (PUTYPBI; CBOOOTHO ONIEPUPOBATH MOHATHUSIMHE, COOTBETCTBYIOIITMMHU BEKTOpPaM M KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJTHSTH JICUCTBHS HAJT BEKTOPAMH,

peraTh 3a7a4 Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKIX OTHOIIEHUH U HAXOXKACHUE TEOMETPUUCCKUX BEIMIUH, IPUMCHSIS
M3BECTHBIC METOBI TTPH PEIICHUN MATEMaTHYCCKUX 3a71a4 IMOBHIIIICHHOTO W BHICOKOTO YPOBHS CJIOKHOCTH;
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MIPUMEHATH MTPOCTEUIIINE TPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4; U3BJIEKATh, IPEOOPA30BLIBATh U HHTEPIPETUPOBATHL HH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUIeCKuX (purypax, npeCTaBICHHYIO Ha YepTeKaX M PUCYHKAX;

MPUMEHATH MTOJTYUYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH pPEabHbIC CUTYalld, IPUMEHSTh U3yYCHHBIE
MOHATHS B TIPOIIECCE TTOMCKA PEIICHUs] MaTEeMaTHUUeCKU CPOopMyTUpOBaHHOHN MTPOOIEMbI, MOACIUPOBAThH pEATbHBIC
CUTYallUM Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh MOCTPOCHHBIE MOAEIHN C UCIIOJB30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, allrapara ajareOppl, pelraTh IPaKTUUSCKUE 3a/1a4i, CBSI3aHHBIC C HAXO0XKICHUEM IeOMETPUUYSCKUX BEITMYHH;

MMETh NIPEICTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS N'€OMETPUU KaK COCTaBHOW 4acTu (pyHAaMEHTa Pa3BUTHUS
TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJIHO OTIEPUPOBATH MOHATUAMU, CBI3aHHBIMU C ITUIMHAPUYECKON, KOHUUECKOW U ChepudecKOi MOBEPXHOCTSIMH,
OOBSICHSITH CITIOCOOBI MOJTYYCHUS;

OTIepUPOBAThH OHITUSAMH, CBI3aHHBIMH C TEJIaMU BPAIICHHS: IMUIMHIPOM, KOHYCOM, Cc(epoi U mapom;

pacrno3HaBaTh Teja BpamieHus (MUIuHAp, KOHYC, cepa u map) u 0ObACHITh CIIOCOOBI TIOJYYECHHSI T BPAICHUS;
KJIaCCU(PHUITMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEePhI U IMITOCKOCTH; BRIUMCIATH BEIMYUHBI JIEMEHTOB MHOTOT'PAaHHUKOB H
TeJ BpalleHusl, 00beMbl U TUIOIIA/IH MOBEPXHOCTE MHOTOTPAHHUKOB U TEJI BpAIIEHUS, TEOMETPUIECKUX TEI C
MpuMeHeHueM (popmy;



cBOOOIHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C KOMOMHALIMSAMU TEJ BPAIIEHUs U MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BIIMCaHHBIN B c(hepy U ONMUCAHHBIN 0KOJIO ceprl, cdepa, BMcaHHAsI B MHOTOTPAHHUK WUJIM TEJIO BPAIICHHUS;

BBIYUCIISTH COOTHOIICHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEH M 00beMaMu TOJOOHBIX TEIT;

n300paxaTh u3ydaemble (PUTYPBI, BBIOIHATH (BEBIHOCHBIC) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00bEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y, CTPOUTb CEUEHUs TEJ BPALCHMUS;

U3BIIEKATh, UHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH HHPOPMAIIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax,

MIPE/ICTABIICHHYIO HAa YEPTEKAX W PUCYHKAX;
cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;
BBITIOJIHATH ONIEPAIIMK HAJl BEKTOPAMU;

3a1aBaThb IINIOCKOCTb YPABHCHUCM B ,I[CKapTOBOP'I CUCTEMC KOOPAHHAT, PCIIaTh TrCOMCTPHUUCCKHUC 3a1a91 HAa BBIYUCIICHHUC
YIJI0B MCXKAY MIPSAMBIMA M IINIOCKOCTAMU, BBIYUCIICHHUC paCCTOﬂHI/Iﬁ OT TO4YKH JO IINIIOCKOCTH, B LICJIOM, Ha IPUMCHCHHC
BCKTOPHO-KOOPAMHATHOTO METOdAa TP PCIHICHHN,
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CBOOOJIHO OTEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATHh CBOMCTBA JIBMXKCHUM;
BBITIOJTHATH U300paKEHHUSI MHOTOTPAaHHUKOM U TEJI BpPaIlleHUs IIPH MapauIeIbHOM IePEeHOCe, IIEHTPabHOW CUMMETPHH,
3epKajJbHON CUMMETPUH, IPU MOBOPOTE BOKPYT MPsIMOii, MpeoOpa3oBaHus Mog00us;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJ BpallleHUs: CEYCHUs HWIMHIpa (TapaulebHO U MEePIECHIUKYIISIPHO OCH),
ceUyeHHUs KOoHyca (MapajijieIbHOE OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPIINHY), CCUCHHUS 11apa;

HCIIOJIB30BaTh METO/IbI OCTPOEHUS CEUCHUI: METOJ] CJIEI0B, METOJl BHYTPEHHETO MPOCKTUPOBAHMUSI, METO/I IEPEHOCA
CEKYIIEH TIIOCKOCTH;

JTIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

MIPUMEHSATH TCOMETPUYECKUE (PaKThI IS PEIICHUS CTEPEOMETPHUICCKHX 3a4a4, MPEOoIararoIuX HECKOJIbKO 11aroB
pelIeHus, €ClId YCIOBUs MPUMEHEHUS 3a/laHbl B SIBHOW U HESIBHOU (hopme;

peniaTh 3aJa4M Ha JI0Ka3aTeJIbCTBO MAaTEMATHUYECKUX OTHOIICHUN U HAXOXKJICHUE TeOMETPUUYECKUX BEIUYMH;

MIPUMEHSITh TPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPHU PEIICHUN CTEPEOMETPUUECKUX
3aj1ad;

MIPUMEHSITH MTOJTYYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AaHAJTU3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAIlH, IPUMEHSTh
W3Y4YEHHBIC TIOHSATHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA PEIICHHUS MaTEMAaTHIECKU C(HOPMYTUPOBAHHOM MPOOIEMBI,
MOJIETUPOBATh PEATIbHBIE CUTYAIIMU HA S3bIKE T€OMETPUH, UCCIEA0BATh IOCTPOEHHBIE MOJIENU C UCIIOJIb30BaHUEM



IreOMCTPHUUICCKUX MIOHSTHUH U TCOPEM, aIlrapara aJIF€6pr, peIaTh NPAKTUYCCKUC 3aJa4r, CBA3AaHHBIC C HAXO0XXACHUCM

IrCOMCTPHUUCCKUX BCIIMYHH,
HMCTD IMPCACTABICHUA 00 OCHOBHBIX dTamnax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM 4YacTH (bYHI[aMGHTa Pa3BUTHA

TEXHOJIOTUMH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC
HasBanue Konnuect OcHOBHOE cOJiepKaHue OcCHOBHBIE€ BUIBI AESITCILHOCTH

pazzena (TeMbl) Kypca BO 4acoB yqammxcs




BBenenue B ctepeoMeTpuio

23

OcCHOBHBIE TPOCTPAHCTBEHHbBIE
buryps.

[ToHsiTHS CTEpEeOMETpUU: TOUKA,
npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE NpaBHJIa U300PAKEHUS HA
PUCYHKE TUIOCKOCTH, TapAJIJIEIbHBIX
NPSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTus: MEPECEKAIOIINECS
IJIOCKOCTH, TMEPECEKAOIINECS MPsAMast
U TJIOCKOCTD; MOJIyIPOCTPAHCTBO.
MHororpaHHuKky, 1300paxxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
(Guryp, HeCyIECTBYIOIUX

00BEKTOB. AKCHOMBI

CTEPEOMETPUU U TIEPBBIE

CJIEICTBHS U3 HUX.

CriocoObI 3a1aHus TIPSIMBIX

Y TUIOCKOCTEN B MPOCTPAHCTBE.
O603HaYeHUS TIPSIMBIX U

riockoctei. CedeHus.

N3o0pakenne ceueHui

Onpenenars MI0CKOCTh Kak GUrypy,
B KOTOPOU BBIIIOJIHSIETCS
IaHuMeTpus. Jlenats mpocrenme
JIOTUYECKUE BBIBOJIBI U3
AKCMOMATUKH TJIOCKOCTH.
[IpuBOAUTH MPUMEPHI PEATIBHBIX
00BEKTOB, UJIeaTN3alUe KOTOPHIX
SIBJISIFOTCSI aKCUOMBI T€OMETPHHU.
N3y4dars, NpUMEHATH

MIPUHIUIIBL TTOCTPOCHUS

CEUYCHUM.

Hcnonp30Bath 111 HOCTPOECHUSA
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO IIPOEKTUPOBAHMUS,
METOJ| IEpPEeHOoca CEKyLIeH
IJIOCKOCTH.

Pemars crepeomerpuueckue
3a7la4i: Ha OIpENEIICHUE BUAA
CEUCHMUS

Y HAXOXKJICHUE €ro IUIOLIAIH.
AKTyanu3upoBaTh (PaKThl U
METO/Ibl TJIAHUMETPHUH,
pENEBaHTHBIE TEME, MPOBOJIUTH
AHAJIOT U U.

Hcnonbs30BaTh npu pelieHny 3a1a4d
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nupamMubl, Kyoa v Mpu3Mbl,
KOTOPBIE IMPOXOIAT Yepe3 UX
pedpa.

N300pakeHue nepeceyeHust
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpamrBanie noCTpOSHHBIX
CEYEHUN Pa3HBIMU LIBETAMH.
Meron cnenoB i MOCTPOEHUS
ceyeHuil. CBOMCTBaA EepeceUeHHI
IPSAMBIX U TUIOCKOCTEMN.
[Toctpoenune ceuyeHwuit B
nupamuze, Kyoe 1o TpeM TOouKam
Ha peOpax. Co3ganue
BBIHOCHBIX YEPTEXKEHN U 3aITUCh
IaroB IOCTPOEHHMUS.
[loBTOpEHNE INTAHUMETPUH.
Teopema 0 mponopIHrOHATBHBIX
otpeskax. [Togooue
TPEYroJbHUKOB. Teopema
Menenas. PacueTsl

B CEYEHUSX HA BHIHOCHBIX
yeprexax. ctopus passurus
IUIAHUMETPUH U CTEPEOMETPUU

CIEAYIOUIUE TIJIAHUMETPUUECKUE
(bakThl ¥ METOJIBI:

Teopembr Daneca

Y O IPONOPIUOHATBHBIX
OTpe3Kax. AJTOpUTM JEIEHUS
OTpe3Ka

Ha N paBHBIX yacTeu. Teopema
Menenas.

PaBHOOCApEeHHBINH

TPEYTOJIbHUK.

PaBHOCTOpOHHUI

TPEYTOJIbHUK.

[IpsAMOyTOJIBHBIM

TPEYTOJIbHUK.

CBOMCTBO cpeaHEN TMHUU
TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTIia
TPEYrOJIbHUKA.

CBOICTBO M€JIMaH TPEYTOJbHUKA.
[Tpuznaku nomoous
TpeyroyibHUKOB. [lomyuath
peACTaBICHUS

00 OCHOBHBIX ATanax pa3BUTHS
r€OMETPUU KaK COCTABHOW YacCTH
byHIaMeHTa pa3BUTHUS
TEXHOJIOTUH




Bzaunmuoe
PacMoJIOKEHUE TIPAMBIX
B POCTPAHCTBE

B3aumnoe pacnosnoxeHue npsiMbix B
npocrpaHcTBe. CKpelrBaronecs
npsimble. [Ipu3Haku
CKPEILMBAIOIINXCS TPSMBIX.
[TapannensHble NpsIMBbIE

Knaccugunuposats B3auMHOE
PacIoJIOKEHUE MPAMBIX

B [IPOCTPAHCTBE, NIUTFOCTPUPYS
PUCYHKaMU U IIPUBOJS
IIPUMEPBI U3 PEATBbHOM KU3HMU.
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B npoctpaHcTBe. Teopema

O CYILIECTBOBAaHUU U
€IMHCTBEHHOCTH MPAMOI
MapALIEITbHON JAHHON
MIPSIMOU, IPOXOSAIIEH Yepe3
TOYKY MPOCTPAHCTBA U HE
Jexaniein

Ha JIaHHOW IIPSMOM.

Jlemma o niepeceuennn

napaJuiCJIbHBIX IIPSAMBIX IIJIOCKOCTBIO.

[TapajuienbHOCTh TPEX MPSMBIX.
Teopema o Tpex

HNapAJJIENbHBIX IPSIMBIX.
Teopema 0 CKpenMBAIOIIUXCS
npsameix. [lapainensHoe
npoekTupoBanue. OCHOBHBIE
CBOWCTBA MapajuieIbHOTO
npoekTupoBanus. M3o0paxeHue
pa3HbIX (GUTyp B MapasieabHON
IPOEKIIH.

[leHTpasbHas TPOEKLIHS.

¥Yron ¢ coHanpaBIeHHBIMU
CTOpOHaMH. YTOJ MEXKIY NMPSIMBIMHU.
3aaun Ha T0Ka3aTEILCTBO

Y UCCJIEIOBaHNE, CBSI3aHHBIC

C pacIIOJI0KEHUEM ITPSIMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

0 CYILLECTBOBAHHUH u
€IUHCTBEHHOCTH napajuiesIbHON
MPSAMOU, POXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA

Y HE JIS)KAIEH Ha IPyTron

OpsIMOii; JIEMMY O MEpECcEeYEHUN
IUIOCKOCTU JABYMSI

napasuieIbHbIMU PSIMBIMU;
TEOpEMY O TPEX MapajuIeIbHbIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILHUBAIOIIUXCS MPSIMBIX,
TEOPEMY O CKPEIIHBAOIINXCS
IPSIMBIX.

Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHANPABICHHBIMU
ctopoHamu. OOBICHATD, YTO
Ha3bIBACTCS

napaJjieIbHbIM U LEHTPaTbHBIM
MPOEKTUPOBAHUEM U KAK
BBITIOJIHAETCSI MPOEKTUPOBAHUE
¢buryp Ha TI0cKoCTh. Jloka3bIBaTh
CBOMCTBA MapajuieJIbHOTO
MPOEKTUPOBAHHSI.

N3o00paxaTs B mapayieibHON
IIPOEKLUU Pa3HbIE

reOMeTpUYEeCKrue (UTYPHI.

Pemate crepeomeTpuueckue 3aaaudu
Ha J0Ka3aTeJbCTBO U UCCIEIOBAHUE,




CBSI3aHHBIC
IPSAMBIX

C

PaCIoOJIOKECHUEM
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B IIPOCTPAHCTBE.
[IpoBoUTh JOKA3aTENbHBIE
paccy X IeHus NPy PEUICHUN
r€OMETPUYECKUX 3a]1aY,
CBA3aHHBIX CO B3aWMHBIM
PacIoI0KEHUEM

MPSIMBIX B POCTPAHCTBE.
CpaBHUBaTh, aHATU3UPOBATH

U OLICHUBAaTh yTBEPXKIEHHUA C
LEIbI0  BBIIBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

MopenupoBaTh peanbHbIE
CUTYallH, CBSI3aHHBIE CO
B3aMMHBIM

PacCIOJIOKEHUEM TPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE
reometpuu. MccnenoBarth
NOCTPOEHHBIE MOJIEH C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX
NOHATHUN U TEOPEM, aIllapara
anreopsl, UGPOBBIX PECYPCOB.
[TonmyyaTe npeacraBieHue

0 LIEHTPaJIbHOM

MPOEKTUPOBAHUM U 00

HUCTOpUU PabOT MO TEOPUH
MEPCIEKTUBbI




[TapannenbHOCTH
MPSIMBIX U TIJIOCKOCTEN
B POCTPAHCTBE

[TonsiTys: mapaiaenbHOCTb
OpsIMOM U IJIOCKOCTH B
IIPOCTPAHCTBE.

[Ipr3HaK mapayieabHOCTH IPAMON

Knaccugunuposats B3auMHOE
PacCIIOIOKEHUE IPIMOU U
IJIOCKOCTU B IPOCTPAHCTBE,
IIPUBOAS
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U r1ockoctu. CBoiCTBa
[1apaJuIeIbHOCTH IPSIMON U
IJI0CKOCTHU. ['eomeTprueckre 3aaaun
Ha BBIYUCJICHUE U

JI0OKa3aTelIbCTBO, CBSI3aHHBIE C
NapaieIbHOCTBIO

MPSIMBIX U TJIOCKOCTEN B
npoctpancTie. [loctpoenue ceuenus,
MPOXOJSIIEr0 Yepe3 JaHHYIO
NpSIMYIO Ha YEPTEKE U
MAPAJIIETBHOTO APYTrOr MPSIMOM.
Pacuer otHOmenuni. [lapannensHas
IIPOEKIUS, IPUMEHEHHE

JUIS IOCTPOCHHUSI CEYEHUI KyOa

U napajuienenunesaa.

CBolicTBa Mapajuiesienune1a u
npu3Msl. [lapannenbHbie MIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
wiockocter. Teopema o
MapajuieIbHOCTH

Y €IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY,

HE NMPUHAJICKALLYIO TAHHOU
IUIOCKOCTH U CJIEICTBUS U3 HEE.
CBoiicTBa MapaIENbHbIX
IJIOCKOCTEH: 0 MapajieIbHOCTH
MPSIMBIX

[EPECEUCHUs] TpPU  IEPECECUECHUH
JIBYX TapauiedbHBIX IUIOCKOCTEN
TpeThEH; 00 OTpe3Kax

COOTBETCTBYIOIIUE TPUMEPHI
W3 PEaJbHOU KU3HU.
@opMyIMpOBATH ONPEIETIEHUE
NapajuIeNIbHBIX MIPSMOU U
IJIOCKOCTHU. JlOKa3pIBaTh MPU3HAK
0 MapaJJIEIbHOCTU MPSIMOU

Y TJIOCKOCTH; CBOMCTBA
NapajuieIbHOCTH NPSIMOM U
IJI0CKOCTHU. Pemats
CTEPEOMETPUYECKUE 3a1a4u
BBIUHCIICHUS U JI0KA3aTEIIbCTBO,
CBSI3aHHBIC C MMAPAJUIEIIBHOCTHIO
IPSMBIX U IUIOCKOCTEU B
IpocTpaHCTBE. Pemare
IIPAKTUYECKUE 3a0aU1

Ha MMOCTPOCHUE CEYCHUH Ha
yepTrekax TeTpadpa u
napajuielIeIunea.

Pemate crepeomerpruueckue
3a7]a4¥, CBSI3aHHBIE C
MIOCTPOCHUEM CEUCHUN
IIJIOCKOCTBIO.

[IpoBoauTh NOTHYECKH
KOPPEKTHBIE J10KA3aTeJIbHbIE
paccy X aeHus

MIPY PELICHUU FT€OMETPUUECKUX
3a7a4 CBSI3aHHBIX C
MapajljIEIbHOCTBIO

IJIOCKOCTEMN.

CpaBHUBaTh U aHATU3UPOBATH




NnapaJuiCIbHBIX IIPAMBIX,

pCaJIbHbIC CUTYyalluH,
CBJ3aHHBIC C
MapaJuICIIbHOCTBIO HpHMOﬁ
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3aKJIFOYEHHBIX MEXTY
MapaJuIeIbHBIMU TUIOCKOCTSIMH; O
IIEPECEUYCHNUHU NPSIMOU € IBYMsI
HapaJJIeIbHBIMU IJIOCKOCTSIMU

N IINIOCKOCTH B IIPOCTPAHCTBC,
MOJCINPOBATDH PCAJIbHBIC

CUTyaln, CBA3AHHBIC C
MapaJuICIIbHOCTBIO

HpSIMOﬁ H IINTOCKOCTH B
IMPOCTPAHCTBC, HaA A3BIKC 'COMCTPHUU

[leprieHIMKYISAPHOCTD
MPSIMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

25

[loBTOpEHune: TeopeMa

[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPHUS

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuienenunena. Beraucnenue
JUIMH OTPE3KOB B KyOe u

I[IPpAMOYTOJIBHOM IIApaJIICTICIIUIICAC.

[leprieHIUKYISIPHOCTD NPSIMOM
u rockoctu. [IpusHak
NEePIEHANKYIIPHOCTH MPAMOM
Y IUIOCKOCTHU. Teopema o
CYIIECTBOBAaHUU U
€IMHCTBEHHOCTU MPAMOH,
MIPOXOJAIICH YepE3 TOUKY
IIPOCTPAHCTBA U
MEPIIEHANKYIIIPHON K IIOCKOCTH.
[Inockoctu

Y NIEPIICHAUKYJISIPHBIE UM
npsiMasi B MHOIOTPaHHUKAaX.
IlepneHauKynsp ¥ HaKJIOHHASL.
ITocTpoenue nepneHaukysspa
Y3 TOYKH HA IPSIMYIO.

AKTyanu3upoBaTh (PaKThl U
METO/Ibl TNIAHUMETPHH,
pEJIEBaHTHBIEC TEME, ITPOBOJUTH
AHAJIOTUU.

DopMynupOBaTh ONPEACICHUS:
MEPIIEHAUKYIISIPHBIX IPSMBIX

B IIPOCTPAHCTBE; ONPEACICHUE
MPAMOM, NEPIECHAUKYISPHOU K
IJIOCKOCTHU. JIOKa3bIBaTh: JIEMMY
0 NEPICHANKYISPHOCTH ABYX
MapajICIbHBIX MPSIMBIX K TPEThEH
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MApAJIICITIBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTBIO K
IJIOCKOCTH. JloKa3bIBaTh: TEOpEMY,
BBIPAKAIOLILYIO TPU3HAK
MEPIIEHAUKYIISIPHOCTH

MPSIMOU M THIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUM U
€IMHCTBEHHOCTHU IPSMOH,
MPOXOISIIIEN YEPE3 JAHHYIO TOUYKY U
MEPIIEHANKYJISIPHON K TAHHOM
IJIOCKOCTH.




Teopema o Tpex nepneHauKyIIpax

N3o00pakaTh B3aUMHO

50

®denepanbHas paboyas nporpamma | Maremaruka. 10—11 knaccer (yriyOiaeHHBIN YPOBEHD )



(npsimast u oOpaTHas).

Yron Mexly CKpeIMBAIOIINMUCS
npsaMbiMu. [Tonck
NEPHNEHINKYJIIPHBIX MNPSIMBIX C
ITIOMOUIBIO

MIEPIIECHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHHUE.
[TocTpoenue ceuenuii kyoa,
IPU3MBI, MPABUIBHON MUPAMHUIBI C
ITIOMOLIBIO OPTOTOHAJIBHOU
IIPOCKLINH.

CumMeTpus B IPOCTPAHCTBE
OTHOCHUTEJBHO IUIOCKOCTH.
[InmockocTn cuMMeETpuil B
MHOrorpanaukax. IIpusHax
NEPIEHANKYIIIPHOCTH

IPSMOM U TJIOCKOCTH Kak
CJIIEICTBUE CHMMETPUHU.
IIpaBuibHbIE

MHOTOIPAaHHHUKHU

Pacuer paccrosgHuii OT TOUKH

10 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPHEHANKYJISPbI: CAMMETPHSI,
CABUI' TOYKH IO MMapalIeIbHON
npsiMmoid. CaBur no
HenapauleJIbHOM MPSAMOH,
M3MEHEHUE PACCTOSTHUAN

MEPIIECHIUKYJIAPHBIE MTPSMYO
U TIJIOCKOCT.

@opMyIMpOBaTH CBOMCTBO
MEePIECHIUKYJISIpA 110

OTHOILIEHHUIO K IUIOCKOCTH.
[Tonyuyats npencTraBieHue o
3HAYEHUU NEPHEHIUKYISpa It
Ipyrux obnacteid Hayku ((pu3mKa,
DHEPreTUKA, JTa3EPHbIC
TEXHOJIOTUH), B PEAIbHOMN KU3HU
(TexHUKa, OKpy>Karomias
obcTaHoBKa). Jloka3pIBaTh
YTBEPKICHUS, CBI3aHHBIE C
MPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETEePICHIUKYIISIPHYIO K 3TOU
npssMou. JIoka3bIBaTh TEOPEMY O
Tpex

MEPIEHIUKYJIAPAX U TEOPEMY
00paTHYIO TEOpEME O TPEX
MEePIICHIUKYJISIpaXx.

[Tonyuats npencraBieHue

00 OpTOroHaJILHOM
MPOEKTUPOBAHUHU. J{0Ka3bIBATH
TEOPEMY O MPOEKIIUU TOYKH Ha
IPSIMYIO.

Pemarts CTEPEOMETPUUYECKUE
3aja4d, CBSI3aHHbIC c
NEPHEHIUKYJISIPHOCTbIO TPSIMOU U
MJIOCKOCTH.

Pemiats npuknagHele 3a1auu,




CBA3aHHBIC C HAXO0XKACHHUEM
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F€OMETPUYECKUX BEJIMYHH.

Pematp CTEPEOMETPUUECKHUE
3a/1a4M, CBSI3aHHbBIC C IPUMEHECHUEM
TEOPEMBI O TPEX NEPIEHANKYJIIAPAX,
Hax0>JICHUEM PACCTOSHHUI,
MIOCTPOCHUEM MTPOEKIIHIA.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIACHUS C LIEJIbIO

BBISIBJICHUSL JIOTUYECKHU
KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHaNIU3UpoOBaTh U

MOJEIUPOBATh Ha SA3BIKE
Ir€OMETPUU PEAIbHBIC

CUTYyalllH, CBSI3AHHBIC

C IEPIEHINKYJIIPHOCTBIO

MPSIMOU U TIJIOCKOCTH;
HCCIIE0BATh

ITIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE
Y C UCIIOJIb30BaHUEM almapara
anreopsl




Yrael n PaCCTOAHUA

16

[ToBTOpEHME: YrOa MEXKIY
OPsIMBIMH  Ha MIJIOCKOCTH,
TPUTOHOMETPHUS

B MMPOU3BOJILHOM
TPEYroJIbHUKE, Teopema
KOCHHYCOB.

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU
B IIPOCTPAHCTBE.
['eoMeTpruueckne MeTOIbI
BBIYUCJICHUS YIJIa MEXTY

AKTyanu3upoBath (PaKThl U
METOJIbl TUIAHUMETPUH,
pEJIEBaHTHBIC TEME, MPOBOJIUTH
aHaJIOTUH.

dopMynHpoOBaTh OMNpeIeTICHUE
JBYTPAHHOI'O yTJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA
BCEX JIMHEWHBIX YIJIOB ABYTPAHHOIO

yraa. KnaccudgunupoBaTh
JIBYTPAHHBIE YTIIbI
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IPSMBIMA B MHOTOTPaHHUKAaX.
JIByrpanHsbiil yroy. CBOWCTBO
JIMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.
[lepneHquKyISIPHBIE TTTIOCKOCTH.
CBoiicTBa B3aIMHO
MEPIECHIUKYJIAPHBIX TUIOCKOCTEM.
[Tpuznak

MEPIEHINKYJIAPHOCTH ITIOCKOCTEN;
TE€O-peMa O NPSIMOM MEPECECUEHHUS
JIBYX TUIOCKOCTEHN
MEePIECHIUKYISAPHBIX TPEThEei
IIJIOCKOCTH.

[IpsAmMOyTOnbHBIN

napajienenunen; Kyo;

U3MEPEHUS, CBOMCTBA
MPSAMOYTOJIBHOTO MapaJIJIENEIUITEAA.
Teopema o nuaroHanu

MMpAMOYTOJIBHOI'O IIapalICJICIIMIICaAA U

CJIEICTBUE U3 HEE.
CrepeoMeTpuUeCcKHUE U TPUKIATHBIE
3a/1a4d, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U
mrockocTu. [loBTopenue:
CKpEILMBAIOIINECS MPSMBIE,
napasuielibHbIC INIOCKOCTH B
CTaHJApPTHBIX MHOTOTpaHHKKax. [Tapa
MapaJUICIIbHBIX IUNIOCKOCTEW Ha
CKPEILMBAIOIINXCS MPAMBIX,
PacCTOSTHUE MEXKITY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU

B 3aBUCHUMOCTH OT UX I'PATyCHOMU
Mepbl. DopMyIUpPOBaTh ONIPEACICHUE
B3aMMHO MEPIICHIUKYISIPHBIX
mIockocter. Jloka3piBaTh TEOPEMY O
MIPU3HAKE MEPIECHINKYIISIPHOCTH JIBYX
IIJIOCKOCTEN.

@opMyIIMpPOBATH CIIEICTBUE

(13 mpu3HaKa) o
MEPIIEHIUKYJIIPHOCTUA TIOCKOCTH,
KOTOpasi MEePIEHIUKYJIIpHA MPSIMOM,
10 KOTOPOU IEPECEKAIOTCS JBE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
JloKka3bIBaTh YTBEPKIECHHUS O €r0
CBOMCTBAX; TEOPEMY U CIEIACTBUE U3
HEe O TMaroHASAX IPSIMOYTOJIBHOTO
napajuieienunesaa.

Pemars crepeomerpuueckue

3a/1auy, CBSI3AHHBIC C
MEPIEHIUKYIISIPHOCTh TMPSIMBIX U
IJIOCKOCTEMN, UCTOJIb3YS
MJIaHUMETPpUUECKUE (PaKThl U
MeToabl. IIpoBoauTk JIornuecku
KOPPEKTHBIE JOKA3aTEJIbHbIE
paccyKIeHus

IIPU PELIEHUU T€OMETPUUECKUX
3a/1a4, CBSI3aHHBIX C
NEPHEHANKYJIIPHOCTHIO

IIJIOCKOCTEHN.

AHaNIU3upoBaTh U

MOJICJINPOBATh HA S3bIKE




B IIPOCTHIX CUTYyaAllHAX.

reoOMCTpHH pCaIbHbIC
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OmnyckaHue NepreHIuKyIspoB, CUTYyAaIlNH, CBSI3aHHBIC
BBIUHCJICHHE PACCTOSHUMN OT C MEePIEHANKYISIPHOCTHIO
TOYKU 10 TOYKHU; IPSAMOIi; OPSMBIX M TUIOCKOCTEH.
IUIOCKOCTH. HccnenoBaTh MOCTPOCHHBIE
Brruucnenue paccTosiHUNA MOJIEJI, B TOM YMCJIE U C
MEXIY CKPEUIMBAIOIIUMUCS UCIIOJIb30BaHUEM ammapara
NPSMBIMHU anreopsl.

C IIOMOUIBIO Pemats npukiaaHbie 3a1a4u,
MEPIECHIUKYISIPHOM CBSI3aHHBIE C HAXOXACHUEM
IJIOCKOCTH. reOMETPUUYECKUX BEJINYUH

TpexrpaHHbli yroJi,
HEPaBEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema Iudaropa, Teopembl
KOCHUHYCOB M CHHYCOB

JUISl TPEXTPAHHOTO yIJia.
OnemMeHThl cepuyeckon
r€OMETPUU:

reoJIe3MUeCKUe JIMHUM Ha 3emiie




MHororpaHHUKH

CucreMarnszanys 3HaHHM:
MHOrorpanHuK u ero

aneMeHThl. [Iupamuaa. Buasl
MAPaMHUI.

[IpaBuibHAs IupaMuaa.

[Tpusma. IIpsimas u HakIOHHAs
npu3msl. [IpaBuibHas mpusma.
[Ipssmoii mapasienenunes,
MPSIMOYTOJIbHBIN MTapasuielIeUNes,
Ky0. BpinyKiible MHOTOIpaHHUKH.
Teopema OJiinepa. [IpaBuiibHbIE

Y TIOJTYTIPABUIIBHBIE MHOTOTPAHHUKHU

Paborath ¢ yueOHUKOM:
3a/1aBaTh BOIPOCHI, JIeJaTh
3aMeYaHusl,

KOMMEHTAapHHU.
AHaIM3UPOBATH PEIICHUE 3a0a4H.
PucoBaTh BbITyKIIbIE
MHOTOTPAaHHUKHU C 33JIaHHBIMH
CBOMCTBaMU,;

BOCCTAHABIIMBATH OOIIINI BUI
BBIIMTYKJIOTO MHOTOTPaHHUKA 10
JIBYM €TO MPOCKIIUSIM.
Jloka3bIBaTh CBOMCTBA
BBIMTYKJIOTO MHOTOTPaHHUKA.
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PucoBaTh BbINyKJIbIE MHOTOTPAaHHUKHU
C Pa3HOM DUIEPOBOU
XapaKTepUCTUKON; UCCIEA0BATh
BO3MOKHOCTH MOJIyYEHUSI PE3yJbTaTa
IIpU BapbUPOBAHUM JTAHHBIX.
Jloka3bpIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOTPaHHUKOB.

[imanupoBars NocTpoeHUE
MPaBWJIbHBIX MHOTOTPAHHUKOB

Ha MOBEPXHOCTSX APYTHUX
MPaBUWJIBHBIX MHOTOTPAHHUKOB




BekTopsl B mpocTpaHCTBE

12

[TonsaTue BekTOpa Ha
IUIOCKOCTH U B TIPOCTPAHCTBE.
CyMMa U pa3HOCTh BEKTOPOB,
NpaBWIO TMapajuiesenuIesaa,
YMHOKEHUE BEKTOpa Ha YHCIIO,
pas3ioKeHue BEeKTopa

o 0a3ucy Tpex BEKTOPOB, HE
JIeXKAIINX B OJHOHU IJIOCKOCTH.
CkansipHO€ IpOU3BEACHHE,
BBIYUCIICHUE yTIIa MEXKITY
BEKTOpaMH B IIPOCTPAHCTBE.
[IpocTetimme 3a1auu ¢ BEKTOpaMu

AKTyanu3upoBaTh (akThl U
METOABI TUIAHUMETPUH,
peJieBaHTHBIE TEME, POBOJIUTH
aHaJIOTUU.

OnepupoBaTh MOHATUIMH:
BEKTOpP Ha IIOCKOCTH U B
IIPOCTPAHCTBE; KOMILJIaHAPHBIC
BEKTOPBHI.

[IpuBOoINUTHE IpUMEPBI
($u3NYECKUX BEKTOPHBIX
BEJIMYMH.

OcpauBaTp npaBuiia

BBIIIOJTHEHHUS JIEUCTBUU
CJIOKEHUS U BBIYMTAHUS
BEKTOPOB, YMHOXXEHUS BEKTOpa
Ha YHCIIO.

Jloxa3pIBaTh MpHU3HAK
KOMIIJIAHAPHOCTU TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O PA3JIOKEHUU
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J1000T0 BEKTOpA MO TPEM
JTaHHBIM HEKOMILIaHAPHBIM
BEKTOpam




[ToBTOpEHUE,
000011eHE U
cUCTeMaTu3anus 3HaHUU

Oo6o61maroree MOBTOPEHUE
MOHATHH W METOJOB Kypca
T€OMETpUHU

10 kmacca, cucreMaTu3alus 3HaHUH.

Hcropust pa3BUTHS CTEPEOMETPUU
KaK HayKUu U €€ pOoJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUI

Pemate cTepeomerpuyeckue
3a/lauyd Ha JI0Ka3aTeIbCTBO
MaTeMaTUYECKUX OTHOIICHUH,
HAXO0XJICHHE

r€OMETPUYECKUX BEITUUHH
(1yvH, yTI0B, IJIOMIAMIEH,
00bEMOB).

Hcnonb3oBath npu pelieHun
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETpUYECKHe PaKThl U
MeTobl. [IpoBOIUTS JIOTHYECKH
KOPPEKTHBIC JOKa3aTeIbHbIE
paccyxIeHus

MIPU PEIICHUU
CTEPECOMETPUYECKUX U
IJIAHUMETPUYECKUX 33/1a4.
CpaBHMBaTh U aHATU3UPOBATH
peabHbIe CUTYalluu U
BBISBJISIT BO3MOKHOCTH €€
MOJICTTUPOBAHUSI Ha S3BIKE
Tr€OMETPUH.

MonennpoBaTh peaibHYIO
CUTYyaIlMI0 Ha SI3bIKE TEOMETPUH U
UCCIIEI0BATh IOCTPOEHHBIE
MOJIEIH, B TOM YHCJIE U C
MCIIOJIb30BaHUEM armapara
anreopshl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTpaMMBbl MPU PEUICHUH 3a]ay.
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[TomyuaTe npeacTaBieHUE O
r€OMETPUM KaK O pa3BUBAIOLICHCS
Hayke,

UCCIIEAYIOLIEN OKPYKAOIINUU MUD,
CBSI3aHHOU C pEaJbHbIMU
00BbEKTaMH, MOMOTAOIIEH PEIIUTh
peanbHble KU3HEHHBIE CUTYAIUH O
ponu

CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO

BBISIBIICHUSI JIOTUYECKU
KOPPEKTHBIX

Y HEKOPPEKTHBIX PacCy IACHUM.
HccnenoBath NOCTpOEHHBIE
monaenu. Mcrons3oBaTh

U poBbIE peCcypChbl
OBILIEE KOJIMYECTBO 102
YACOB 11O
I[TPOTPAMME
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11 KUIIACC



HasBanue Konunuect OcHOBHOE cojiepKaHue OcHOBHBIE BUBI ACSATEIBHOCTH
pazzena (TeMbl) Kypca BO 4YacoB y4ammxcst
AHanuTu4eckas reoMeTpus 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBath (HaKThl U

Ha INIOCKOCTHU U B IIPOCTPAHCTBC,
CKaJISIPHOC IIPOU3BCIACHUC
BCKTOPOB, BBIYHUCIICHHC YTJId

MEK]ly BEKTOPAMH B IIPOCTPAHCTBE.

YpaBHEeHHE TPSAMOM, MPOXOAAILIECH
yepes BE TOUYKH.

YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE MIIOCKOCTH B OTPE3KAX.
BekropHoe mpousBeaeHuE.
JInHeliHbIE HEPABEHCTBA, TUHEUHOE
IPOrPaMMHUPOBAHUE.
AHaIUTAYECKHE METOIBI pacyera
yTiia MKy IPSIMBIMU U
MJIOCKOCTSIMM B MHOTOTpaHHUKAaX.
dopmyna

PacCTOSIHUS OT TOUYKH 0
IJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue pacctosinuii ot
TOYKH JIO0 TUIOCKOCTH B KyOe 1
MPaBUJILHOW MHUPaMUJIE

MCTOAbI INIAHUMCTPHUU,
PCJICBAHTHLIC TEMC, IIPOBOAUTDH
AaHaJIOT'uu.

CBoIHTH JICUCTBUS c
BEKTOpPAaMM K AHAJIIOTUYHBIM
JICUCTBUSIM C nx
KOOpJIMHATaMH.

BcriomauTh onpenenenue
CKQJISIPHOI'O YMHOKEHUSI U €ro
CBOICTBA.

BpauciasaTs ¢ HOMOIIbIO
CKQJISIPHOTO YMHOKEHUSI IJIUHBI
BEKTOPOB, YIJIbl MEXIY HUMH,
YCTaHaBJIUBATh
MEPIIEHAUKYIJISIPHOCTD
BEKTOPOB. BeIBOIUTH
YPaBHEHHUE IUIOCKOCTH U
dbopMyiTy pacCTOSIHUSI OT TOUKHU
JI0 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOpPJUHATHBIN U BEKTOPHBIN
MeTobl. [IpoBOINUTE TOTHYECKH
KOPPEKTHBIE JT0Ka3aTeJIbHbIC
paccyxaeHus

IIPY PELICHUU TEOMETPUUECKUX
3a7a4 Ha NMPUMEHECHHE BEKTOPHO




KOOPpAWMHATHOI'O MCTO/JA.
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AHaIM3UpoBaTh U
MOJEIUPOBATh Ha S3BIKE
r€OMETPUU PEAIbHBIE
CUTYaLINH, CBSI3aHHbBIE
BEKTOpaMU M KOOPJHHATaMHU.
HccnenoBats NOCTPOECHHBIE
MOJEIHN, B TOM YHCIIE U C
UCIIOJIb30BAaHUEM anmapara
anreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOTrPaMMBlI.

3HAaKOMUTBCS C HCTOPUEU
pa3BUTHS MaTeMaTUKU

[ToBTOpEHUE,
000011eHE U
cucTeMaTu3anusa 3HaHUN

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJapTHBIC MHOTOTPaHHUKU,
METOJ| CJIEIOB, CTAHIAPTHBIE
IJIOCKOCTH, TEPECEUEHUS MPSAMBIX U
miockocten. [Tapaiuienbabie
IIPSAMBIE U IIJIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOILIEHUH, YTJIbI MEXKIY
CKPEIIHUBAOIIAMUCS MTPSIMBIMH.
[leprieHIMKyNISIpHBIE IPAMBIE

Y IIJIOCKOCTH: CTAHIAPTHBIE

napel MEPIEHANKYISIPHBIX
IJIOCKOCTEN U IPSAMBIX,
CUMMETPUH

MHOI'OTPaHHUKOB, TEOPEMA O TPEX
NEPIEHINKYJIIIPax, BBIYUCICHUS

CTpouTh ceueHusl.

Pemats crepeoMerpuueckue
3aJlayd Ha JI0Ka3aTeIbCTBO
MaTEeMaTHYECKUX OTHOIIICHHH,
HAXOXJICHUE

TreOMETPUUECKUX BEINYUH
(nuH, YTIOB, TJIONIA/ICH,
00BEMOB).

Hcnonp30BaTh pu peLIEHUN
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPUUIECKHUE (PaKThl U
MeTo k1. [IpoBOANTH TOTHYECKH
KOPPEKTHBIE JO0Ka3aTelIbHbIC
paccyxaeHus

TP peIICHUHN
CTEpEOMETPUIECKUX 3ajad.




JJINH

CpaBHI/IBaTB U aHAJIN3UPOBATDb
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B MHOTOTPaHHHKAX.
[ToBTOpEHUE: TUTOIIAAN
MHOT'OYTOJIbHUKOB, (POPMYJIBI
JUIS TUIOIIAJICH, COOOpaKeHHMS
IIOJO0HS.

I momagn ceUyeHUM
MHOTOTPAHHHUKOB: TUIOIIA I
MTOBEPXHOCTEN, pa3pe3aHust Ha

4acTH, COOOpaKeHUsI Mo 100us

peaIbHBIE CUTYaALINU U
BBISIBIIATH BO3MOYHOCTH €€
MOJICJIMPOBAHUs Ha SI3bIKE
T€OMETPHUH.

MoaenupoBaTh pealbHyIO
CUTYaIlMI0 Ha SI3bIKE T€OMETPHUU U
MCCIIEI0BATh MIOCTPOEHHBIE MOJEIH,
B TOM YMCJIE U C UCMOJIb30BAaHUEM
anmnapata anreopsl. Mcnonas3oBath
KOMITbIOTEPHBIE

MPOrpaMMBbl IPU PEIICHUN 3a]1a4




O0bemM MHOTOTpaHHUKA

17

O6bem Tena. Oobem
IPSIMOYTOJILHOTO
napajuiesnenunea. 3a1auu

00 ynBoeHuu ky0a, o
KBaJpaType Ky0a; O TPUCEKIINH
yria.

CrepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C 00HEMOM
MPSIMOYTOJIBHOTO
napayenenunena. [lpuknagasie
3a/1auu, CBA3aHHBIE C
BBIYUCJICHUEM 00BheMa
MPSIMOYTOJILHOTO
napayenenunena. Oobem
IIPSIMOU TIPU3MBI.
CrepeoMeTrpruueckue 3a1auu,
CBSI3aHHBIC C BHIUHUCICHHEM
00BEMOB TIPSIMOM MPU3MBI.
[Tpuknannbie

3aJ1a4H, CBSI3aHHbIE C 00BEMOM
IPSIMOU TIPU3MBI.

CBo0oHO OIEepPUPOBATH
MOHATHSIMH: 00BEM Telna, 00beM
IPSIMOYTOJIBHOTO
napajuieeuie/a.

dopMyIMpoOBaTH OCHOBHBIC
CBOMCTBa 0OBEMOB.

Jloka3eIBaTh TEOpEMY 00 0OBEME
PSIMOYTOJIBHOTO
napajuieNienunena, CIeiACTBUS U3
Hee.

Paszpesars MHOTOrpaHHUKH,
MePEeKIIaAbIBATh YACTH.

Pemats cTepeomerpudeckue
3aJa4uM, CBSI3aHHBIC C
BBIYUCIIEHHEM 00BheMa
MPSMOYTOJIBHOTO
napasuieNienumneia, MpU3MBbI.
CpaBHUBaTh ¥ aHAJIM3UPOBATH
YTBEPKJICHHUSI C 1IEITBIO BBISBICHHUSI
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Brruncnenue o0beMoB Tel

C TIOMOLIBIO ONPENEITEHHOTO
uHTerpana. OobeM HaKIOHHON
MIPU3MBI, TUPAMU/IBL.

®dopmyna oObeMa MUpPaMUIbI.
OTtHo1eHne 00beMOB

nUpaMu] ¢ OOLIUM YIJIOM.
CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00beMaMu
HAKJIOHHOM MPHU3MBbl, TUPAMU/IBL.
[IprknanHbie 330244 MO TEME
«OO0BEMBI Te», CBI3AHHBIE C
00BEMOM HaKJIOHHOM NMPU3MBI,
nupamuel. [Ipumenenrne o0beMOB.
Beluucnenue paccTosiHUS 10
IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PacCyKIACHUM.
AHanM3upoBaTh U

MOJICTUPOBATh Ha S3BIKE
r€OMETPUU pealIbHbIC

CUTyalliH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajieienunena, mpu3Msl,
MUpaMUJIbI.

HccnenoBars NOCTPOECHHbBIE
MOJIEIM, B TOM YHCIIC U C
UCIIOJIb30BAaHUEM armmapara
anreOphl.

Br1BOIMTE OCHOBHYO
UHTErPAbHYI0 (HOpPMYITY JUIs
BBIYUCIICHUS] OOBEMOB TeET.
Jloka3eiBaTh ~ TeopeMy 00
0o0beMe HAKJIOHHOW MPU3MbI Ha
puMepe TPEYTroJIbHOU MPU3MBbI

U IS IPOU3BOJILHOM MPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00BEME
nupaMu/ibl, GOpMyJIUPOBATH
CJIEICTBUS M3 Hee: 00bEM YCEUCHHOU
nupaMuibl. BeiBoguTh popmyny nist
BBIYUCJICHUS 00BEMOB yCEUECHHOMN
T PAMUIBI




Tena BpareHus 24 Hunmuaapuyeckas CB000THO OTIEPUPOBATH

IOBEPXHOCTh, 00pa3yrouue MOHATHUAMU: LUIUHAPUYECKAs
LAJIAHIPUYECKOU ITIOBEPXHOCTB,
ITIOBEPXHOCTH. muMHAp. 3ydats crnocoOs
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Hunuaap. [psamon kpyroBou
umwmHAp. [Inomans
MOBEPXHOCTH LMJIMHIPA.
Konunueckast HOBEpXHOCTB,
o0pa3yronme KOHUIEeCKON
noBepxHocTH. Konyc. Ceuenue
KOHYyCa IUIOCKOCTBIO, apajlIeIbHOM
MJIOCKOCTH OCHOBAHUSI.
YcedeHHbI KOHYC.
N300pakeHne KOHYCOB

U YCEUEHHBIX KOHYCOB.
[Imomaas O0xoBOM
MMOBEPXHOCTH U TOJHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUUeCKUE 3a/1a4U
Ha JJ0Ka3aTeIbCTBO U
BBIYUCJICHUE, TTOCTPOCHUEM
CEUCHUM UWIIMHAPA, KOHYCA.
[Ipuknagueie 3a1a4u,
CBSI3aHHBIC C LWJIMHJIPOM.
Cdepa u map.

[lepeceuenue cdepsl u 1mapa
¢ rockocThro. Kacanue mapa
u cepbl IOCKOCTHI0. By

U U300pakeHue 1mapa.
VYpasuenue chepsl. [Tnomans
chepbl U ee yacTeit.
CummeTtpust cdepsl U mapa.

NOJTyYEHUS WINHIPUYECKOM
MOBEPXHOCTH, LIWJIMHJPA.
N3006paxaTh UUIUHIP U €T0
CEYEHMS IUIOCKOCTBIO.

CB0OOOJHO OnEpUpPOBATH
HNOHSTUSMU: KOHUYECKast
MOBEPXHOCTh, KOHYC, YCEUECHHBIN
KOHYC.

N3yyaTh ciocOOBI MOTyYEHUS
KOHUYECKON TOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €r0 CEYECHHS
IJIOCKOCTBIO, IPOXOISALIEN Yepes
0Cb, U IJIOCKOCTBIO,
MIEPIICHIUKYJIIPHOW K OCH.
BeiBOIUTH (dopMyIibl VIS
BBIYMCIICHUS]  OOKOBOM M TOJHOM
ITIOBEPXHOCTEHN TEJ BpPAIICHUS.
Pemate crepeomeTpuyeckue 3aau,
CBSI3aHHBIE C TEJIaMU BpallCHMUS,
HAXO0XJIEHHWEM IUIOIIaau OOKOBOM 1
IIOJIHOM TOBEPXHOCTH, IIOCTPOECHUEM
CEYCHUM.

Hcronb30BaTh IpYU peLICHUH 3a1a4
IJIaHUMETPUUYECKUE PaKThl U
MeTo1bl. CpaBHUBATH U
aHAJIU3UPOBATh

YTBEPKJICHHUSI C LIEIBIO

BBISIBJICHUS JIOTUYECKU

KOPPEKTHBIX
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CrepeoMeTpuuecKkue 3a1aun
Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUE, CBSI3aHHbBIC CO
cdhepoii u mapoM, MOCTPOCHUEM
UX CEYCHUN

MJI0CKOCTBIO.

[IpuknanHbie 3a1a4u,
CBA3aHHBIE €O cepoi u
1apOM.

IToBTOpEHHE: OKPYKHOCTD

Ha IJTIOCKOCTH, BBIYHUCIICHUS

B OKPY’KHOCTH, CTAaHJAPTHBIC
o100us.

Paznuunbie KOMOMHAITY TeEll
BpaIlEHHUS] © MHOTOTPAaHHUKOB.
3agaun no teme «Tena u
MOBEPXHOCTH BpPAIICHUS»

Y HEKOPPEKTHBIX PacCyKIACHUM.
AHaIu3upoBaTh U

MOJICTIUPOBATh HA SI3bIKE
Tr€OMETPUU peaIbHBIC

CUTYyalliU, CBSI3AHHBIC C

KOHYCOM U HUJIMHAPOM.
HccnenoBars NOCTPOECHHbBIE

MOJEIHU, B TOM YHCIIE U C
MCIIOJIB30BaHUEM arapara
anreopbl

AKTyaIM3upoBaTh QPakThl U

METOJbl TUIAHUMETPUH,
pEJIEBaHTHBIC TEME, MPOBOJIUTH
aHaJIOTHH.

CB00OIHO OMIEPUPOBATH MOHSATUSIMMU:
cdepa u map, HeHTp, paanuyc,
auaMeTp cdepsl U mapa.
HccnenoBaths B3auMHOE
pacnoJioxkeHue cqepbl ¥ MIOCKOCTH.
@opMyIMpOBATh ONPEAETIEHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KaCcaTeIbHOMU MJIOCKOCTH.
BriBoguts hopmymy st
BBIYHCIICHUS TIIOMAIu chephl yepe3
paauyc chepsl. Pemats
CTEPEOMETPUUECKHE 3a]]aUH,
CBsI3aHHBIE CO c(hepol U 1mapom,




HaXO0XXJICHUEM IIJIOMIAIu Cephl U ee
4acTen, IOCTPOCHUEM CEYCHUH

chepbl
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Y 1mapa.
AHaIM3UPOBATH U

MOJEIUPOBATh Ha S3bIKE
r€OMETPUU pEAIbHBIC

CUTYyallH, CBSI3aHHBIE C IIAPOM

u chepoid.

Pemate npocreie 3a1a4u, B
KOTOPBIX (PUTYypUPYIOT
KOMOUWHAIUU TeJ

BpAIllCHHUs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh Npu pelIeHUN 33124,
CBSA3aHHBIX CO CPEpOH U IIaApOM,
IJIaHUMETpUUecKre (PaKThl U
MeTonbl. Pemate
CTEPEOMETPUYECKHUE 3a4aUH,
CBSI3aHHBIE C TEJIAMU BpPAIICHUS,
MMOCTPOEHUEM CEYECHUH TEJ
BpaIlieHusi, ¢ KOMOUHAIUSIMH Tl
BpAIllEHUSI ¥ MHOTOI'PAHHUKOB.
[IpoBoauTh TOTHYECKH
KOPPEKTHBIEC JTOKa3aTEIbHbIC
paccy X IaeHus

MIPU PEIICHUU T€OMETPUUECKUX
3a71a4, CBSI3aHHBIX C
MePICHIUKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHaIN3UPOBATH U

MOJIETUPOBATh Ha S3BIKE
T€OMETPUU peaIbHbIC




CUTyanunu, CBA3aHHBIC C
MHOT'OIrpaHHHKaMH.
I/ICCHG,ZIOBaTI) IIOCTPOCHHBLIC MOJCJIN,
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B TOM 4HHCJIC 1 C
HCIIOJIB30BAHUCM aIlllapaTa

anreopsl

[1no1a11 MTOBEPXHOCTH 9 O6bem muunapa. Teopema CB00OAHO OMEpUPOBATH

U 00BEMBI KPYTJIBIX Tell 00 00beMe MPSMOTO IUIHH/IPA. MOHATUSIMU: 00bEM TeJja, IIIOIIA b
[Tnomaau 60KOBOW M TTOJTHOM MMOBEPXHOCTH. POPMYIUPOBATH
MOBEPXHOCTH IMIJIMH]IPA. OCHOBHBIE CBOMCTBa OOBEMOB.
Brruucnenne o0beMoOB Tl Jloka3bIBaTh TEOPEMBI: 00
C ITOMOIIBIO OIPEIETEHHOIO o0beMe MWIMHAPA; 00 00beMe
uHTerpaina. OobeM KoHyca. KOHYCa.
I[Inomaau 6OKOBOM U MOJHOM BeiBOUTE (hOopMyIIBI IS
IIOBEPXHOCTH KOHYCA. BBIYHCIICHUST 00beMa YCEYEeHHOTO
CrepeoMeTpruueckue 3a1auu, KOHYycCa.
CBSI3aHHBIC C BBIYMCICHUEM WccnenoBars HOCTPOCHHBIC
00bEMOB ITWJIMHpPA, KOHYCA. MOZCIH, B TOM 9HCJIC U C
TIpyUKITaHbIE 3a/a4H 110 TEME WCIIOJIb30BAaHUEM armmapara
«OGBEMBI 1 IUIOIIA [IOBEpXHOCTel | AITEOPHL.
Te. 3HaTh BO3MOKHOCTHU PEIICHUS 337124
OObeM 11apa U LapoBOro CEKTOpa. Ha HOCTPOCHNC LUPKYJICM 1
Teopema 06 06beMe mmapa. JMHEHKON, O KIIACCUYECKHUX
Ilnomans cdepsl. HEpa3pelmnMbIX 3a7auax.
CTepeoMeTpHUECKHE 3a1auH, CB00OIHO OMIEPUPOBATH TOHATHUSIMM:

IaPOBOM CETMEHT, IIAPOBOU CJIOM,
IIapOBOM CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTa, OCHOBAaHHUE U
BBICOTA

IIIaPOBOTO CJIOS.

BriBoguTh hopMyIbl 115t
HaxO0XJIeHUs 00bEMOB IIAPOBOTO

CBSI3aHHBIC C BBIUUCIICHHEM
00BEMOB TI1apa, MIAPOBOTO
CErMEHTa, ApOBOTO CEKTOpa.
[IpuknaaHbie 3a1a4u 10 TEME
«OO0BeMBI Tel», CBA3aHHbBIE




CEerMeHTa,
IapOBOT'0 CEKTOPA, IIOIIAIU ChHEpHI.
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¢ 00BEMOM II1apa M TUIOIIAIbI0
chepbl. COOTHOIICHUST MEXKTY
TUTOMIAASIMU TTIOBEPXHOCTEH U
o0beMaMu ITOJOOHBIX TEIL.

[TogoOHBbIe Tena B MPOCTPAHCTBE.

N3menenue o0beMa rpu
nonobuu. CrepeoMeTpuiecKue
3a/1auu,

CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB TEJ U IJIOMAeH
ITIOBEPXHOCTEN

Jloka3sIBaTh TEOpEMYy 00 0OBEME
nrapa. Pemats crepeomerpuueckue

3aJa4r, CBs3aHHBIC C 00BEMOM mapa,

IApOBOTO CErMEHTa, IapOBOIO
CEKTOpa,

MJI0IIA/IbIO CEPBHL.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKICHUSI C LIEJIbIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUMN.
AHaIU3UPOBATH U

MOJICTUPOBATh Ha S3BIKE
r€OMETPUU peaIbHBIC

CUTyalliH, CBSI3aHHBIE C 00BEMOM
miapa, mapoBOro CErMeHTa,
IaPOBOT0 CErMEHTA, IJIOIIAAbI0
ctepsl.

CB00OOIHO OMIEpUPOBATH OHITHEM:
1oA00HbIE TeJa B MPOCTPAHCTBE.
Brruucnars 00beMbl Te ¢
MIOMOIUIBI0 OMPEAEIEHHOTO
UHTErpasa.

Pemate crepeomerpruueckue
3a/1a4M, CBSI3AHHBIE C
COOTHOIIECHUSIMU MEXKTY
TUIOLIAASIMU TIOBEPXHOCTEN

1 00beMaMHu MOJO0OHBIX TETI.
[IpoBoauTh TOTHUECKH
KOPPEKTHBIC JOKa3aTeIbHbIE




paccykJeHus
IIPU PEUICHUU T€OMETPUUECKUX

3a7a4, CBSA3aHHBIX C BEIYUCICHUEM
00BEMOB
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TEJ ¢ TOMOUIbIO
OIIPE/ICJIEHHOTO MHTErpana,
HaXO0XKJICHUEM

COOTHOIICHHS MEXKIY TUIOLIaISIMU
MOBEPXHOCTEN U 00beMaMu
MOJTIOOHBIX TEJl.
AHaIM3UPOBATH U
MOJIETTUPOBATh Ha S3BIKE
reOMETPUU pealibHbIE
CUTYalluH, CBSI3aHHBIE C
o0beMaMH W MOBEPXHOCTAMU
Tel,

Ha JI0Ka3aTeIbCTBO U HA
HAX0XJIEHWE TEeOMETPUIECKHIX
BEJIMYUH




JIBH>KEHUSA

JIBU>KEHUS TPOCTPAHCTBA.
Otobpaxenus. JIBmkeHUs
U paBeHCTBO ¢uryp. O6mume
CBOMCTBA IBWKEHUN. Buabl
IBUKECHU:

napaJijieJIbHbINA MepeHoc,
LIEHTPaJIbHAsl CUMMETPHUS,
3epKajbHasi CAMMETPHS, MOBOPOT
BOKPYT IIPSIMOMU.
[TpeobpazoBanus moaoOus.
[Ipsamas u cdepa Ditnepa.
I'eomeTpuueckue 3anaumn

Ha MPUMEHEHUE JBUKCHUS

CBo0O0HO OIEepUPOBATH
TIOHSTUSIMH 0TOOpaKCHHE
IPOCTpPAHCTBA Ha ce0s, JBMIKECHUE
IPOCTPAHCTBA;

[IEHTPaJIbHASI, OCEBAsI U 3epKaTbHAS
CUMMETPHH, MapaIeIbHBIN
MIEPEHOC; PABEHCTBO U Mo100ue
uryp.

Jloka3pIBaTh YTBEPHKICHHS O TOM,
9TO I[EHTPAJIbHAS, OCEBas U
3epKaJIbHAsl CUMMETPHH,
napajuieIbHbINA MEPEHOC SBJISIOTCS
JIBU>KEHUSMH.

BrinonnasaTe npeodpazoBanus
noao6usi. OnepupoBaTh MOHATUSIMHU:
npsiMas u cdepa Ditiepa.

Pemate reomMeTpudeckue 3aauu
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C MCIIOJIb30BAaHUEM JIBHKCHUIA.
Hcnonb30BaTh pu pelieHUN
3aJla4 JIBMKCHUS TPOCTPAHCTBA U
UX

CBOMCTBA




[ToBTOpEHUE,
000011eHE U
cUCTeMaTu3anus 3HaHUU

17

O06obmaroniee MOBTOPEHUE
MOHSATUM U METOJIOB Kypca
T€OMETpUHU

10-11 xnaccos,

cCHUCTEeMAaTH3allusd 3HaHUM.
Hctopus pa3BuTUs CTEPEOMETPUH
KaK HayKH M €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHI

Pemate cTepeomerpudeckue
3a/la4u Ha JI0Ka3aTeIbCTBO
MaTEMaTUYECKUX OTHOIICHHM,
HaXOXJIEHUE

r€OMETPUYECKUX BETUYUH
(nyMH, YTIOB, IJIOIIAMICH,
00bEMOB).

Hcnonb3oBaTh IpH pelieHUU
CTEPEOMETPUUECKHUX 3a/1a4
IJIaHUMETPpUUECKUE (PaKThl U
MeTobl. [IpoBOANTE JIoTHYeCKH
KOPPEKTHBIC JOKa3aTeIbHBIC
paccykJeHus

TIPH pEIICHUHN
CTEPEOMETPUIECCKUX U
TJIAHUMETPUYECKUX 3a/1ad.
CpaBHUBaTh ¥ aHAJIM3UPOBATH
peanbHBIC CUTYAINH |
BBISIBIIATH BO3MOYKHOCTH €€
MOJICIUPOBAHUST Ha SI3bIKE
r€OMETPHHU.

MoaenupoBaTh peaibHYIO
CUTYaIlMIO Ha SI3bIKEe TEOMETPUHU U
HCCJIEIOBATh MIOCTPOCHHBIE
MOJICIIH, B TOM YHCJIE | C
MCITIOJIb30BAHUEM arapara
anreOpsl.

68

®denepanpHas paboyas nporpamma | Maremaruka. 10—11 knaccer (yriyOiaeHHBIN YPOBEHD )



Hcronb30BaTh KOMIIBIOTEPHBIE
MIPOrpamMMBbl IPU PELICHUH 3a/1a4.
[Tomy4aTs npencTaBieHUE O
Ir€OMETPUN KaK O Pa3BUBAIOLIECHCS
HayKe,

MCCIIEAYIOLIEH OKPYXKAIOIIUN MUD,
CBSI3aHHOU C peaJIbHBIMU
00BbEKTaMH, MOMOTAIOIIEH PEIIUTh
peanbHble KU3HEHHbBIE CUTYaIUH O
posn

CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO 102
YACOB I10
I[TPOITPAMME
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OEJNEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITMCKA

VY4eOHblIif Kypc «BeposITHOCTh U CTaTUCTHKA YTITyOJIEHHOTO YPOBHS SBJIAETCS MPOAOKEHUEM U pa3BUTHEM
OJIHOMMEHHOT'0 Y4eOHOr0 Kypca yriiyOJIEeHHOTO YPOBHsI Ha YPOBHE CpeHEro o01ero oopazoBanusi. Y 4eOHbIN Kypc
npenHazHayeH Uit opMHUPOBaHUS Y 00yUaOIIUXCsl CTATUCTUUECKON KyJIbTYphl M IOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEM
KaK MaTeMaTH4eCKOT0 MHCTPYMEHTA JIJIsl U3yUeHUs CIIy9allHbIX COOBITHH, BEIMYUH | mpotieccoB. [Ipu u3yuenun Kypca
o0oraIraroTcs MpeACTaBIeHUsT 00YyJaIONINXCs O METO/IaX MCCIEAOBaHNS N3MEHUYMBOTO MHPA, Pa3BUBACTCS TIOHUMAaHHE



3HAYMMOCTHU U OOUTHOCTH MaTEeMaTHYE€CKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-
HAay4YHOT'O MUPOBO33PECHHUSI.

Copepxanne yueOHOTO Kypca HallpaBJICHO Ha 3aKperieHUe 3HAHHM, MOyUYEeHHBIX MPU U3yUYEHUHU Kypca Ha YpOBHE
OCHOBHOTI'0 0011IeT0 00pa30BaHusl, U Ha pa3BUTUE MPEJICTABICHUN O CIIyYailHBIX BEJIMUMHAX U B3AUMOCBS3AX MEXIY HUMU
Ha BaXXHBIX MPHUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPY’Karomiero Mmupa. B pesyibpraTe y oOydaronuxcs 101KHO
chopMHUpOBATHCS MPEACTABICHUE O HanboJiee YNMOTPEOUTENbHBIX U OOIIKUX MATEMATHYECKUX MOJIETISX, UCTIONb3YEMBIX IS
OMKCAHUS AHTPONOMETPUUYECKUX U IEMOrpapUUECKUX BEJIMUMH, TOTPEIIHOCTEN B pa3IudHbIe POJla U3MEPEHUSIX,
JUTUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUM U MPOIIECCOB B
oOmecTBe. YueOHbIN Kypc aBisieTcs: 0a30ii JIsi OCBOCHUS BEPOSTHOCTHO-CTATUCTUYECKUX METO/I0B, HEOOXOAUMBIX
CIIELIMAJICTAM HE TOJIBKO MHKEHEPHBIX CIEIUAIBHOCTEN, HO TAK)KE COLIMAIIBHBIX M IICUXOJIOTUYECKUX, IIOCKOJIBKY
COBpEMEHHBIE OOIIIECTBEHHbIE HAYKH B 3HAUUTEIBHON Mepe UCHOJIb3YIOT alapaT aHajau3a O0JIbIINX TaHHBIX.
[leHTpanpHyIO YacTh Y4EOHOTO Kypca 3aHUMAeT 00CYkIE€HHE 3aKOHA OOJIBbIINX Yncel — (yH/IaMEHTalIbHOIO 3aKOHA
MPUPOBI, UMEIOIIET0 MAaTEMAaTHYECKYIO (hOpMATTA3AIIHIO.

B cooTBeTcTBHU C YKa3aHHBIMU LEJISAMHU B CTPYKTYpe yueOHOTo Kypca «BeposTHOCTh U CTaTUCTUKA» Ha yIriTyOJeHHOM
YPOBHE BBIJICJIEHBI OCHOBHBIE COJEp KaTeNbHbIe TMHUU: «CilydyaliHble COOBITHS U BEPOSITHOCTH» U «CilydaliHble BETUYHHBI
Y 3aKOH OOJIBIIUX YHCEID».

[ToMHMMO OCHOBHBIX JIMHUN B yu4e€OHBIN KypC BKIIFOUEHBI 3JIEMEHThI TEOpUU I'paoB U TEOPUU MHOKECTB, HEOOXOAUMBIE JIJIS
MOJIHOLIEHHOTO OCBOEHMS MaTepualia JaHHOr0 y4eOHOIo Kypca M CMEXHbBIX MaTeMaTHUYECKUX YUEOHBIX KypCOB.
Conepxxanue nuHuu «CiydailHble COOBITHS U BEPOSITHOCTHY CIYXUT OCHOBOM I (POPMUPOBAHUS NPEICTABIECHUN O
pacnpeneeHu BEpPOSITHOCTEN MEXKIY 3HAYCHHMSIMH CIIyYalHBIX BEJIWYMH. BakHYI0 4acTh B 3TOU COJEPKATEIBHON JTUHUU
3aHUMAaeT U3yYeHUE T€OMETPUUYECKOr0 U OMHOMHUATIBHOIO PACTIPEICIEHUI U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU
— II0KA3aTeJIbHBIM U HOPMAJIbHBIM PACIPEACIICHUAMM.
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TeMbl, CBAI3aHHBIE C HEMTPEPHIBHBIMU CITyYalHBIMU BEJIMUMHAMU W PACTPEACICHUSIMU, AKIEHTUPYIOT BHUMAHUE
0Oy4Jaronuxcsi Ha OMUCAHUU U U3YYCHUH CITyYalHBIX SIBJICHHUH C IIOMOIIBIO HEMPEPhIBHBIX PyHKIMH. OCHOBHOE BHUMAHUE
YAESAETCS MOKa3aTeIIbHOMY U HOPMaJIbHOMY PAaCIIPENECICHUSIM.

B yueGHOM Kypce npeaycMaTpuBaeTCsl 03HaKOMUTEILHOE U3YUYEHUE CBSI3U MEXIY CIy4ailHbIMHU BEJIMUMHAMH U ONKMCAHUE
ATOM CBSI3U C MTOMOIIBI0 KO3 DUITMEHTAa KOPPEJSIUMU U €0 BBIOOPOUHOI0 aHaIora. ITH SJIEMEHTBI COJEPKaHUs PA3BUBAIOT
TeMy «JluarpamMmbl paccemBaHus», U3YyYEHHYIO Ha YPOBHE OCHOBHOT'O 00I1IEr0 00pa30BaHMsi, U BO MHOI'OM OIIMPAIOTCS Ha



CBEJICHUS U3 KypCOB alNreOphl U TEOMETPUH.

Emte onuH sneMeHT cofiepkaHusi, KOTOPBIN MpejiaracTcsi Ha 03HAKOMHUTEIILHOM YPOBHE — MTOCIIEIOBATEILHOCTD
CITyJailHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOMINX B €AMHUILY BpeMeHn. O3HaAKOMIJICHHE C pacipeIesieHueM
BEPOSTHOCTEH KOJMYECTBA TaKUX COOBITHI HOCHUT PA3BUBAIOIINI XapaKTep U SBISACTCA aKTyaJbHBIM IS Oy TyIIHX
aOMTYPUEHTOB, MOCTYNAIONTUX HA YI€OHbBIE CIICIIUATBPHOCTH, CBSI3aHHBIC C OOIECTBEHHBIMUA HAyKaMH, TICUXOJIOTHEH 1
YIpaBJICHUEM.

OO6m1ee 9yncI0 YacoB, PEKOMEHIOBAHHBIX ISl H3y4eHHs YIeOHOTo Kypca «BeposSTHOCTh M CTAaTUCTHKA» Ha YIIIYOJICHHOM
ypoBHe, — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezieno).

COAEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBs3HbI rpad, myTu B rpade: nukibl U renu. CTeneHs (BaJ€HTHOCTh) BepIIMHbL. ['padbl Ha miiockocTu. JlepeBbs.
Crny4aiiHble SKCTIEpUMEHTHI (OIBITHI) U CIIydailHbIe COOBITHS. DJIeMEHTapHbIe COObITUS (HUCXO0Abl). BepoaTHOCTH
CIIy4aiiHOTO COOBITHSA. BIIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITUM. CllydaliHbIe OMBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSIMU.

Onepauuu HajJ COOBITUSIMU: TIEpeceYeHUe, 00beAMHEHNE, TPOTUBOIOJIOKHbBIE COObITUS. J{uarpammsl Ditnepa. @opmyia
CJIOKE€HUS BEPOSITHOCTEN. Y CJIOBHASL BEPOATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. [[epeBO CIIydallHOr0 SKCIIEPUMEHTA.
®dopmyna noiaHou BepositHocTH. Dopmyra baiteca. HezaBucumbie coObITHS.

bunapHbIi City4aiiHbIi ONBIT (MCTIBITAHUE), YCTIEX U Heyaada. HezaBucumele ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUHN
1o nepBoro ycnexa. [lepectanoBku u dakropuain. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.
Cepust He3aBUCUMBIX UcnibITaHUN bepHyu. CiayyaiiHblil BBIOOp U3 KOHEYHONM COBOKYIHOCTH.

Cnyuaitnasa BenuunHa. Pactipenenenue BepositTHocTed. [narpamma pactpenenenusa. Onepanuu Haj CIly4alHbIMU
BenMunMHamMu. bunapHas ciydaitnas BenuuuHa. [IpuMepsl pacmpenesieHuid, B TOM YMCiIe TEOMETPUIECKOE M OMHOMHUAILHOE.
CoBMeCTHOE paclpeiesICHUE JBYX CIy4alHbIX BEeIMYUH. He3aBucumble CydailHble BEJIIMYUHBI.
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MareMatrnyeckoe 0KuJIaHue CIIy4yalHOM BeNMUUHEI (pactpeaenenus). [Ipumepsl npuMeHeHUs: MaTEMaTUYECKOTO
OXKuJlaHusA (CTpaxoBaHue, JoTepes). Maremarnueckoe OKuJlaHue OMHAPHOW CIIy4alHOU BEIMYUHBI. MaTeMaTH4ecKoe
OKUJaHHE CYMMBI CIIydalHbIX BEJIMYMH. MaTeMaTnyeckoe 0kKUJaHNue T€OMETPUIECKOr0 U OMHOMHUAIBHOTO



pacnpeeeHui.

Jlucnepcus U CTaHIapTHOE OTKJIOHEHHUE CITyYailHOW BeTMYUHBI (pacnpenenenus). ucnepcus OMHapHOH CirydailHOM
BEIUYMHBI. MaTeMaTH4eCcKoe OKUJAaHUE MPOU3BEACHMS U TUCIIEPCUS CYMMBbI HE3aBUCHMBIX CITyYalHbBIX BEJIMUYH.
Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHNE OMHOMUAIIBHOTO pacnpesenenus. Jucnepcus 1 CTaHIapTHOE OTKIOHEHHE
r€OMETPUYECKOTO PACIIPEIEICHUS. .

11 KIIACC

HepasenctBo YeOniména. Teopema UebniméBa. Teopema bepuymnu. 3akon Gosbinx yrcen. BeiOOpoUuHBIi MeTO
uccienoBanuii. Berbopounsie xapakrepuctuku. OneHHUBaHUE BEPOSITHOCTH COOBITHS IO BEHIOOPOYHBIM AaHHBIM. [IpoBepka
MIPOCTENIINX THUIIOTE3 C MOMOIIBIO U3YUYEHHBIX PACIPEACICHUM.

HenpepsoiBHble cinydaiinble BenuuuHbl. [Ipumepsl. @yHKIMA ITIOTHOCTH BEPOATHOCTH paclpeneineHus. PaBHoMepHoe
pacrpeneneHue U ero CBOMCTBA. 3aaui, NPUBOISIIME K MOKA3aTEIIbHOMY PacIpeAeIeHUI0. 3a1auu, IPUBOASIINE K
HOPMaJIbBHOMY pacripeaesieHn0. OyHKIHS IITOTHOCTA BEPOSTHOCTH MOKA3aTEIbHOTO paclpeeneHts], (PyHKIUS TUIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO pactnpenaeneHns. yHKIus INIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PACTIPEIEIICHHUS.
[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITH. 3a/1auu, MPUBOJAIIME K pacnpenenenuto [lyaccona.
KoBapuanus nByx ciaydaitusix Benuduus. Kosgduuument nuneitHol koppemnsiiuu. CoBMeCTHbIE HAOIIOJEHUS IBYX BEJTUYHH.
Br16opounsiii ko3 puieHT koppensiuuu. Paznuurie Mexy JTMHEWHON CBA3BIO U MPUYMHHO-CIIECTBEHHOM CBSA3BIO.
JIuneliHas perpeccus, METOJ HAMMEHBIINX KBaJAPATOB.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:
K koniy 10 kiacca oOy4aromuiicst Hay4uTCsi:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: Tpad, TUIOCKUH rpad, CBA3HBIN rpad, MyTh B rpade, 1eMb, UK, JEPEBO, CTEIIEHb
BEPIIUHBI, IEPEBO CIYIaiHOTO SKCIIEPUMEHTA; CBOOOIHO OMEPUPOBATH MOHATHUSIMU: CIIyUYalHBIN SKCIIEPUMEHT (OTIBIT),
cily4ailHoe COOBITHE, DJIEMEHTAPHOE CIIy4aiiHOE COOBITHE (3JIEMEHTAPHBIN MCXO0/T) CIIYyYaitHOTO OMbITAa, HAXOIUTh
BEPOSTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITUSIMU;

HaxoJIUTh U (POPMYIUPOBATH COOBITHS: MIEpeceueHre, OObEAMHEHUE TAHHBIX COOBITUI, COOBITHE, MPOTUBOMOJIOKHOE
JaHHOMY, UCIIOJIb30BaTh AHMarpaMMsbl Jisepa,

72
®epepanbHas padbouas nporpamma | Maremaruka. 10—11 knaccsl (yriayOJaeHHBIN YPOBEHD)



KOOPJIMHATHYIO NIPSIMYIO Ui PEIICHUS 3a/1a4, M0JIb30BaThCs (POPMYIION CIOXKEHUSI BEPOSITHOCTEN IS BEPOSTHOCTEHN IBYX
U TPEX CIy4YalHBIX COOBITUI; ONEPUPOBATH NOHATUSAMU: YCIOBHASI BEPOSATHOCTh, YMHOKEHHUE BEPOSITHOCTEM, HE3aBUCUMBIE
COOBITHSA, AEPEBO CIyUYaHHOTO IKCIIEPUMEHTA, HAXOIUTH BEPOSITHOCTH COOBITHI C MMOMOIIBIO MIPAaBHIa YMHOKEHHUS, JepeBa
CJIy4ailHOTO OIbITa, UCTIOIB30BaTh (DOPMYITY MOJTHOM BEpOATHOCTH, popMyity baifeca npu pemennn 3aaad, onpeaeisaTh
HE3aBHCUMOCTh COOBITHH MO (hOpMyJie U TI0 OpTraHU3aIH CITyYalHOTO SKCIIEPUMEHTA; IPUMEHSITh U3yUEHHbIC
KOMOUHATOPHBIE (GOPMYIIBI ISl IEPEUUCIICHUS JJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OIbITa,
peleHns 3a1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: OMHAPHBIN CIIy4alHBINA ONBIT (UCIIBITAHKE), YCIIEX U HEyJ/laya, He3aBUCHMbIE
UCIIBITAHUS, CEpUsl UCTIBITAHUIN, HAXOUTh BEPOSITHOCTH COOBITUI: B CEpUU UCTIBITAHUI JI0 IEPBOTO YCIeXa, B CEpUU
UCHbITaHUN bepHyiiu, B ombITe, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIIydaiiHas BEIMUMHA, pacIpe/ie]IeHNe BEPOATHOCTEH, AMarpaMma pacrpezesieHus,
OuHapHas cilyyaiiHasi BeJIMUMHA, F€OMETPUUECKOe, OMHOMHUAIILHOE Pacpe/ielICHuUE;

ONEepUPOBATh NOHIATUSAMHU: COBMECTHOE PACIIPEEICHHE JIBYX CIIYYalHBIX BEJIMYHUH, HCIOJIB30BaTh TAOJIUIy COBMECTHOTO
pacnpeneneHus IByX CIy4yalHbIX BEJIMYUH IS BBIJCICHUS paclpeAesIeHus KaXXI101 BETUUNHbI, ONPEIEICHUS
HE3aBUCUMOCTH CIIyYalHBIX BEJIMYUH;

CBOOO/IHO OIEPUPOBATH MOHATUEM MAaTEMATUYECKOTO 0KHMIaHUS CIIy4allHON BEJIMYMHBI (pactpeeieHns), IPUMEHSTh
CBOMCTBa MaT€MaTUYECKOr0 0KUJAAHMS TPU PEIICHUH 3a/1a4, BBIYUCIISATh MATEMATUYECKOE 0KMIaHHE OMHOMHUAIBHOTO U
r€OMETPUYECKOTO PaCIIpEIETICHUN;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: JUCIIEPCHUs, CTAHAAPTHOE OTKIIOHEHUE CIIy4ailHON BEIMYMHBI, MPUMEHSTh CBOMCTBA
JUCIEPCHUM CITy4allHOM BEIWYMHBI (paclpefesieHtsl) IPU PEIICHNH 3a/1a4, BBIYNCIATh JUCIIEPCUIO U CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipe1eICHUH.

K xoniy 11 kiaacca oOyyaromuics HAyquTCs:

BBIYHCIIATh BEIOOPOYHBIC XapaKTEPUCTUKH TI0 TAHHOHN BHIOOPKE M OIICHUBATh XapaKTEPUCTUKH F€HEPATbHON COBOKYITHOCTH
JTAHHBIX TI0 BBIOOPOYHBIM XapakTepuctukam. OIeHUBaTh BEPOSITHOCTH COOBITUI U TPOBEPATH MPOCTEHIINE
CTATUCTUYECKHUE THITOTE3bI, TIOJIb3YSACh M3yUYEHHBIMU PACTIPEICICHUSIMU;

MIPUBOJINTH MPUMEPHI 33124, TPUBOAAIINX K MTOKA3aTSIIBHOMY PaCIpeACIICHAIO, 3a1a4, TPUBOASIINX K HOPMAJTLHOMY
pacnpenenenuto. OnepupoBaTh NOHATHIMH: (YHKIMS JIOTHOCTH BEPOSTHOCTH MOKA3aTEIIBHOTO pacipeneneHus, QyHKIus
TJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacipeaesieHus, QYHKIHS TUIOTHOCTH U CBOMCTBAa HOPMAJIBHOTO paclpeIe/ICHuUs;
onpenensaTh Ko3GOUIMEHT TUHEHHON KOPPESITNKI, BBIOOPOYHBIN KOI(PPHUITUEHT KOPPETSITUH.
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10 KJIACC
HasBanue Komnuect OcHOBHOE coJiepKaHuE OcCHOBHBIE BUIbI
pazzena (TeMbl) BO 4YacoB NEATEIIbHOCTU 00YyYaroNIuXCst
DJieMEeHThI Teopuu rpadoB 3 ['pad, cBsa3HbIl Tpad, [IpencraBisTh OOBEKTHI U CBSI3U
MPEJCTABICHUE 3aJ]a4 C TTIOMOIIIBIO MEK]ly HUMU € MOMOIIIKI0 rpada,
rpada. HaXOJUTh IIyTH MEXKIY
CreneHb (BaJIGHTHOCTD ) BepIIMHamMu rpada.
BepinHbl. [lyTh B rpade. Lenu Boinensts B rpade uenu u
Y 1UKIIBIL. nukiIbl. CTpOUTH JIEPEBO MO
['padw! Ha miockocTH. JlepeBo ONMCAHUIO
CIIy4alHOTO 3KCIIEpUMEHTA CJIy4alHOrO OIbITa, OIIUCHIBATH
CIy4aiiHbIe COOBITHS B
TepMUHAX JEepeBa.
PemaTe 3anaun ¢ MOMOIIBIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyualiHple SKCIIEPUMEHTHI (OTIBITHI) BbiiensTh 1 ONUCHIBATH

CITy4aliHbIC COOBITHS
Y BEPOSTHOCTU COOBITHI

U CITy4aifHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIbI).
BeposiTHOCTh ClTy4yaliHOTO COOBITHSI.
BepostHOoCTH COOBITHI B ONIBITaxX

C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU

ClTy4aliHbIe COOBITHS B
CIIy4ailHOM OIIBITE.
@opMyIMpOBaTh YCIOBUSA
MPOBEICHUS CIIyYaWHOTO OTBITA.
Haxoauts BeposiTHOCTH
COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJ MHOKECTBAMU
1 COOBITHSIMU.
Cnoxenune u
YMHOXKEHUE
BEPOSTHOCTEM.
Ycnosaas
BEPOSATHOCTb.
He3aBucumelie
COOBITHS

[lepeceuenue, 00beIMHEHNE
MHOKECTB M COOBITHIA,
MPOTUBOIOJIOKHBIE COOBITHS.
dopmyia CI0KEHUs
BEPOSITHOCTEN Y CIIOBHAS
BEPOATHOCTb. Y MHOKCHHUE
BEPOSITHOCTEH.

dopmyna yCIOBHOM
BepoATHOCTH. PopMmyJia MOJTHON
BepositHocTu. Dopmyna balieca.
HezaBucumebie coObITHS

Hcnonb3oBaTh AuarpaMMbl
Dilniepa 1 BepOaIbHOE ONUCAHKE
COOBITUI TIPU BBHIMOJTHEHUH
orepanun

HaJT COOBITHSIMU.

OueHnBaTh U3MEHEHHE
BEPOSITHOCTEW COOBITHI MO Mepe
HACTYIUICHUS JPYTUX COOBITUM B
CIIydallHOM orbITe. Pemarts 3a1aun,
B TOM YHUCJIE

C UCIIOJIb30BaHUEM JIEPEBA
CIIy4ailHOro ormbITa, popmyi
CJIOKEHUS

Y YMHOXEHUS BEPOATHOCTEH




DNeMeHTbl KOMOMHATOPUKH

KomMOunaropHoe mpaBuiio
yMHOXkeHus. [lepecTaHOBKH U
dbaxTopuai. Yucno codyeTaHUM.
Tpeyronbauk [Tackanga. @opmyna
ounoma HeroToHa

@opMyIMpOBaTh U I0KA3bIBATH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh MPaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE
dopMyIIBl IS IEPEUNCIACHHUS
3JIEMEHTOB

pPa3IMYHBIX MHOKECTB, B TOM YHUCJIE
3JIEeMEHTapHBIX COOBITHI B
CIy4allHOM OIIBITE.

[Tonws3oBaThes Gopmynoit

U TpeyroiapHuKkoM [Tackans

JUIsl OIIPEZICIICHUS] YnCia
coueranuid. [Ipumensate hopmyy
OnHOMAa

Herorona 11151 npeoOpazoBaHUs
BBIPAKECHUU
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Cepun 5 buHapHbIl CllydalHbIN OTIBIT Pa36uBarth Ciio)KHbBIE
MOCJIETIOBATEIbHBIX (ucnpITaHuE), ycnex u AKCIIEPUMEHTHI Ha OT/IEJIbHbBIC
ucnelTaHui. Mcnbiranus Heynada. HesaBucumblie UCIIBITAHMS.
bepnymnm. WCTIBITAHUS. PemaTe 3a1a4n Ha OUCK
Cny4aitabIit BEIOOD Cepust HE3aBUCHUMBIX BEPOSITHOCTEH COOBITUH B
13 KOHEYHON COBOKYITHOCTH WCTIBITAHUN 10 IEPBOTO CEpUH HCIBITAHUH JO TIEPBOTO
ycnexa. Cepust ycrnexa
HE3aBHUCUMBIX UCTIBITAHUI U B CEpUsX UCTBbITAaHUM bepHymm, a
bepuymmu. CriyualiHslii BBIOOD U3 TaK)X€ B OIBITaX CO CIIy4YaliHbIM
KOHEYHOM COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOMU
[IpakTrdeckasi padbota COBOKYIIHOCTH C UCITOJIb30BaHUEM
C UCIIOJIb30BaHUEM KOMOMHATOPHBIX (DaKTOB U PopMyII,
AJIEKTPOHHBIX TaOJIHII B TOM YMCJIE B XOJE€ IPAKTUYECKON
paboThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIUI
Ciy4aiiHble BETUYUHBI 14 Crny4daitHas BeJIMYMHA. OcBauBaTh NOHATUS: CITydailHas

U pacrpeaeieHus

Pacnpenenenre BEpOATHOCTEM.
[wnarpamma

pacnpenenenud. Onepanuun

Ha/Jl CIy4YalHbIMU BEJIMYUHAMU.
IIpumepsl pactnpenenennil. bunapHas
CJly4daiiHasi BeJIMUYMHA.
['eomeTpuueckoe pacn-peleseHue.
buHoMuansHOE pacrpeneseHue.
MaremMatnueckoe OXKHUIaHue
ciy4aitHoi BesinunHbl. COBMECTHOE
pacnpeneneHue IByX CIIy4alHbIX
BennurH. HezaBucumele ciyyaliHbie
BesnunHbl. CBOMCTBA

BEJIMYMHA, paclipe/iesieHue,
TabauIa pacrpeacsicHus,
JyarpaMmma

pacnpeeseHusl.

Haxonuth 3Ha4eHHs] CyMMBI

Y TIPOU3BEACHUS CIIyYalHbIX
Benu4YuH. CTpOUTh OMHApHbBIE
pacupenenieHuss Mo ONKUCAaHUIO
COOBITUH B CITy4aHBIX OIIBITaX.
CtpouTh U pacro3HaBaTh
reOMeTpUYECKOe 1 OMHOMUATILHOE
pacupeeseHusl.

Pemrats 3agaun Ha




MAaTEMAaTHYCCKOT'O OKHAaHU.

BBIYHCJIICHUC
MAaTCMATHYCCKOI'O OKHNJaHU.
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MaremaTnueckoe 0KuJaHue
OMHApHOM CiIydyallHON BEJIUYMHBI.
MaremaTnyeckoe OKuJaHue
F€OMETPUYECKOTO U
OMHOMHAJIBHOTO PACIIPEIECICHHM.
Hucnepcus

Y CTaHJIApPTHOE OTKJIOHEHUE.

Hucnepcus OuHapHOU
CIIy4aiHOM BEJIMYUHBI.
CaoiicTBa JTUCIIEPCHH.

MaTteMaTH4eCcKoe 0KUTaHue
MPOM3BEICHUA U JUCHEPCHUs
CYMMBbI HE3aBUCUMBIX CIIyYalHBIX
BEJINYMH. Jucnepcus
OMHOMHAJILHOTO

pacnpeaencHus.

[IpakTrueckas pabora

C MCITOJIb30BaHUEM

AIICKTPOHHBIX TaOJIHIT

CTpouTh COBMECTHBIE
pacnpenenenus. M3yyars cBoMcTBa
MaTEMaTHUYECKOTO OKHMIAaHUS.
Pemats 3agaun ¢ TOMOIIBIO
M3YUYECHHBIX CBOWCTB.

[To nzyueHHbIM popMysIamMm
HAXOJIUTh MaTEMaTUUECKHE
OKHJIaHUS

CIIy4alHbIX BEJIMYMH, UMEIOLIUX
r€OMETPUYECKOE U
OMHOMHUAJILHOE pPaCHpeICIICHHUS
OcBauBaTh NOHSITUS: TUCTIEPCHUSI,
CTaHJIAPTHOE OTKJIIOHEHUE
CIIy4allHOW BEJIUYUHBL.
Haxonuts aucnepcuto

10 PACIpEICIICHUIO.

N3yuaThk cBOMCTBA JUCTIEPCUM.
[To nzydyenusiM popmynam
HaXOJUTh AUCIIEPCUIO
OMHOMHAILHOTO
pacnpeiesicHus, B TOM YUCJIE B
X0JI€ MPAKTUYECKOU PadOThI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIPAMME

34
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11 KJJACC

HaszBanue Komnuect OcHOBHOE coJiepKaHuE OcHOBHBIE BUBI IEATEIIBHOCTH
pazziena (TeMbl) BO 4acoOB oOy4Jaronmxcs

3aKOoH OOJIBIINX YUCET 3) HepapenctBo YeoOnlieBa. Teopema Pa30upath qokazaTeabcTBa
Yeorpmena. Teopema bepryu. TeopeM. OcBauBaTh BEIOOPOUHBINA
3aKoH OOJBIINUX YHUCET. METOJI MCCJIEI0BAHUI, B TOM
BriOopounbiii MeTon YHUCJIE B XOJI€ MPAKTHUYECKOMN
UCCIIEOBAHUM. paboThI
[IpakTrueckas padora
C UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TabJIHIL

DJIEMEHTHI 6 I'enepanbHas COBOKYMHOCTh OcBauBath NOHATHUS: T€HEpaIbHas

MaTeMaTU4YECKOU U ciydaifHasi BBIOOpKa. 3HAKOMCTBO COBOKYIHOCTb, BEIOOPKA,

CTaTUCTHUKHU C BEIOOPOYHBIMU BBIOOPOYHOE CpeqHee U

xapakrepuctukamu. OleHKa
CPEIHEro U JUCIIEPCUN
TEHEPAIbBHON COBOKYITHOCTH
C TIOMOLIBIO BHIOOPOYHBIX
xapakTtepucTuk. OlieHUBaHUE
BEPOSTHOCTEH COOBITHH 110
BBIOOpKe. CTaTHCTHYECKAs
runotesa. [IpoBepka mpocTenmmx
TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYEHHBIX paCIpPEACICHUM.
[IpakTuueckas pabora

C UCIIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHII

BBIOOpOYHAs qucepcusi. Beraucusarhb
BBIOOPOUHBIE

XapaKTepUCTUKU U HA UX

OCHOBE OIICHUBATh
XapaKTePUCTUKU

re€HEepaIbHON COBOKYITHOCTH.
OcBauBarb NOHSTHUSA:
CTaTUCTUYECKAs THUIOTE3a.
OneHuBaTh BEPOSITHOCTH COOBITUIMA
Y [IPOBEPSATH MPOCTENIINE
TUTIOTE3bl HA OCHOBE
BBIOOPOYHBIX JJAHHBIX, B TOM
YHUCJIE B XOJI€ MPAKTUYECKOU




paboThI
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HernpepbiBHBIE CiydaiiHbie
BEJINYUHBI
(pacupenenenus),
MOKA3aTeNIbHOE

Y HOPMAJIBHOE
pacrpeneneHus

IIpuMmepsl HENPEPBIBHBIX
Ciy4YaulHbIX BeIWYUH. DyHKIHA
IJIOTHOCTH

BEpOATHOCTU. PaBHOMEpHOE
pactpenenenue. [Ipumeps! 3a1ay,
MPUBOSIIMX K [MOKA3aTEIbHOMY H
K HOPMaJIbBHOMY PACIPEICICHUAM.
@DyHKIMS IIOTHOCTH BEPOSITHOCTH
IIOKa3aTeJIbHOIO PaCIpeIeICHUS.
@DyHKIUS IIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO pacipeeaeHus

3HaAKOMUTHCS TOHATUSAMU:
HEIpepbIBHAS ClydaiHas
BEJIMYMHA, HEIPEPHIBHOE
pacnpeneneHue, GQyHKIUS
IJIOTHOCTH BEPOSITHOCTH.
Haxomute BeposTHOCTH
COOBITUI 1O JaHHOU (DYHKITUU
IJIOTHOCTH. 3HAKOMUTHCS C
OHATHSIMHU:

MOKa3aTeIbHOE
pacripeniesieHue, HOpMaibHOE
pacrpeieyieHue.

BrigeadaTs mo onucaHUIo
CIIyYailHbIC BEJIMYHUHBI,
pacrpeieJieHHbIe

IO MOKa3aTeIbHOMY 3aKOHY,
10 HOPMAJIBLHOMY 3aKOHY.
Pazbupats npumepsl 3a1a4,
MPUBOJISIINX K MTOKa3aTSIBHOMY
pacrpeeseHUIo U K
HOPMAJILHOMY PacIpe/iesICHUIO

Pacmipenenenue Ilyaccona

ITocaenoBaTeabHOCTD
OJWHOYHBIX HE3aBHCHUMBIX
COOBITHH.

[Tpumep 3amauu, npuBOISIIEH
K pacnpenenenunto [lyaccona.
[IpakTuueckas pabora

C UCIIOJIL30BaHUEM
AJICKTPOHHBIX TaOJIHII

BroinensaTs mo onmmMcaHuio
CIIy4allHOTO OMbITa BEJIMYMHBI,
pacrpeeNieHHbIE 0 3aKOHY
Ilyaccona.

Pemiats 3aga4yu, B TOM 4YUCJIE B XO4¢€
PaKTUYECKON pabOTHI €
MPUMEHEHUEM CTaHAAPTHBIX
(GYHKIIUN S7EKTPOHHBIX Ta0JIHI
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CB43b MEXTY
CIly4YaliHbIMU
BEJIMYMHAMU

KoBapuanust 1ByX ciydaiHbIX
BenuuuH. Koagdumument
koppemsiiuu. CoBMECTHBIE
HAOJIO/ICHUS IBYX BEITUYMH.
Br16opounsiii KoaphuimeHT
Koppersiiuu. Paznuune Mexny
JIMHEWHOU CBSA3bIO U IPUYNHHO
CJICZICTBEHHOU CBS3bIO.
JIunentHas perpeccusi.
[IpakTuueckas pabora ¢
UCIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

OcBauBaTh NOHATHS: KOBApHUAIUs,
KO3 UIIMEHT KOPPEIAIIH,
JIMHEWHAsT 3aBUCUMOCTb.
OueHuBaTh XapakTep CBSA3H MEXIY
CJIy4aliHbIMH BEJIMYMHAMHU, UCXOMS
U3 IPUPOJIbI TaHHBIX U
BBIYHMCIICHHBIX XapaKTEPUCTHK.
Hcnonp30Bath quarpaMMbl
pacceuBaHus IS

M300paXEHUsI COBMECTHOIO
pacceuBaHus
JTAHHBIX.

Haxonuts ko3ppunmenTsr ocu
arpamMmbl, B TOM YHCIIe

B XOJI€ MPAKTUYECKOU
paboThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIMMA




O0001IEeHNEe
Y CUCTEMaTH3alus 3HAaHUN

11

[IpeacraBienue NaHHBIX C
MOMOIIBIO TaOJHI] U TUarpamm,
onucaTellbHasl CTaTUCTUKA, OIBITHI
C pPaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOSITHOCTEM
COOBITUH C MPUMEHEHUEM

dbopmyn u rpaduIecKux

METOJI0B

(koopauHaTHas npsiMasi, 1€peBo,

[ToBTOPSITH N3yUYEHHOE U
BBICTPAaWBaTh CHCTEMY 3HaHUU
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