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MATEMATHUKA

(Yriay0JiéHHBIN YPOBEHB)

(ma 10-11 kimaccoB 0Opa3zoBaTEIbLHBIX OpraHU3aIUi)



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

[TosicHuTenpHAs 3amucKa OTpa)kaeT oOIIUe LETU U 3aJa4i U3YyYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHUIO O0ydarolIuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a TakKe MOJIXOJbl K OTOOpY coaepxk aHusi,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YJIbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPbBIC
npearatoTcs g 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHuUs.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOTPAMMBI MO MAaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeJMETHBIC pe3yJbTaThl 32 BECh MEpHOJ] OOydYeHHUS Ha YpPOBHE
cpelnHero oOmiero oopa3oBaHus, a TakXKe MPEeIMETHbIC JOCTHXKEHUS OO0y4arolerocs
3a KaXbIi TOJ] 00ydeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no mMaTeMaTuke yriayOiaEHHOTO YPOBHS JJisi OOy4YaOIIUXCS HA YPOBHE
cpeaHero oOmiero obOpa3oBaHusi paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTEeMaTUYECKOMY
00pa3oBaHWI0, W TPAAUIUMK pOocCUCKOro oOpa3oBaHus. Peamuzamms mnporpaMmbl
0  MareMaThuke  OOeCleYMBaeT  OBJAQJCHHE  KIIOYEBBIMH  KOMIIETCHIUSIMH,
COCTaBIIIOIIMMHM OCHOBY [UJII CamMOpa3BUTHUSI U HENPEPHIBHOTO 00pa3oBaHUA,
[IEJIOCTHOCTH OOIIEKYIBTYPHOTO, JIMYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHSI JINYHOCTH
00y4Jaromuxcs.

B nmporpamMme 1o maTteMaTUKe YYTEHbI UJIEU U NOJIokeHUs «KOoHLenuu pa3BuTHs
MareMaTH4eckoro ooOpaszoBanusi B Poccmiickoii @Deaeparuu». B coorBeTcTBHM
C Ha3BaHUEM KOHIICTIIIMHA MaTeMaTH4YecKoe 00pa3oBaHUE TOJKHO, B YaCTHOCTH, PEIIaTh
3aayy oOecreueHrus HEOOXOAMMOTrO CTpaHe YHCia O0yJaroniuxcs, mMaTeMaTHdecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA IS MPOJODKEHHS OOpa30BaHUS 1O PA3THYHBIM
HaIpaBJICHUSIM, BKJIIOUYas MpenojaBaHle MaTeMaTUKU, MaTEMAaTUUYE€CKUE UCCIIeI0BaHus,
paboty B chepe MHPOPMAIMOHHBIX TEXHOJOTHH W JPYTUX, a TaKkKe OOecredeHus
JUTSL KQXKA0T0 00yYaromerocsi BO3MOKHOCTHU JIOCTUKEHUS MAaTEMAaTHYE€CKOM MOArOTOBKU
B COOTBETCTBHU C HEOOXONMMBIM €My ypoBHeM. VIMEHHO Ha pemieHue 3THX 3ajaad
HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJIEHHOTO YPOBHSI.

B snoxy mudpoBoit tpanchopmaimu Bcex cdep UeIOBEYSCKON MEeATETbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  Xopoliei
MaTeMaTU4eCKOM MOJTOTOBKU. JTO OOYCIIOBJIEHO T€M, YTO B HAIIU JHU PACTET YUCIO



CHEIUANBHOCTEH, CBS3aHHBIX C HEMOCPEJACTBEHHBIM TNPUMECHCHHEM MATEMATHKU:
u B chepe PKOHOMUKH, U B OHM3HECEe, U B TEXHOJOTHMYECKUX OONACTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr oOOydaroIUXcs, Ajs KOTOPBIX
MaTeMaThKa CTaHOBHUTCS 3HAYMMBIM TpEaMETOM, (QYHIaMEHTOM oOpa30BaHWS,
CYILIECTBEHHO paciupsieTcs. B Hero BXoasT He TOJBKO oOydaromuecs, IIaHuPYoIue
3aHUMATbCSI TBOPUYECKOM M HCCIIENOBATEIbCKON paboToOM B 00JIacTM MaTeMaTHKH,
nHopMaTHKH, (HPU3UKHA, SKOHOMHUKH U B APYTUX 00JACTIX, HO M T€, KOMy MaTeMaTHKa
HY>KHA JIJI UCTIOJIb30BaHUSI B TPO(eccusx, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpukianHas 3HAYUMOCTH MaTeMaTUKU OOYCJIOBJIEHA TEM, 4YTO €€ MpeaMEeTOM
SBJITFOTCS (YHIAMCHTAJIBHBIE CTPYKTYPBI HAIIETO0 MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYCCTBCHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIC 3aBHCHMOCTH U  KaTETOPUU
HEONPEACIEHHOCTH, OT MPOCTEUIINX, YCBAaMBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
710 JIOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX JIJISi Pa3BUTHS HAYyYHBIX M TEXHOJIOTHYCCKUX
uaci. be3 KOHKPETHBIX MaTeMaTHYCCKUX 3HAHWUW 3aTPYAHCHO MOHMMAHHWE TPHHITUIIOB
YCTPOMCTBA M HMCIOJB30BaHMS COBPEMEHHON TEXHUKH, BOCIPHUATHE M HHTEPIIPCTAIIUS
pa3HOOOpa3HOW  COIMANbHOM, OJKOHOMHYECKOH, TMOJMTHYECKOW  HHQpopMaIuwy,
Manod3¢p(deKTHBHA TOBCEIHEBHAsI MpaKTUYeCKas IeATeIbHOCTh. Bo MHorux cdepax
npodeccroHaTBHON IeATeIbHOCTH TPEOYIOTCS YMEHUS BBITIOTHATH PACYEThI, COCTABIIATH
QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOJIUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ TAOJIMII, TUarpaMm U rpadMKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuIupeHreM chep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BCE Oonee BaXXHBIM CTAHOBUTCS MATEMATUUECKHM CTUIb MBIILICHUS,
NPOSIBISIOMIMICS B ONpeaeia¢HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUCHUM, TpaBWiIa HMX KOHCTPYMPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOCHUN,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHS
dbopmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXXIEHHUSA, TEM CaMbiM (OPMUPYIOT
JOTUYECKUWA CTUIh  MBIIUICHUs. Bemaymas poinb  OPUHAMIEKUT MATEMATHKE
B (OpMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] W BOCTIUTAHUN YMEHUU
JEHCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE W
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHust 3ajad — OCHOBBI JJIsl OpTaHU3AINH
y4eOHOW JESTENBbHOCTH Ha YypOKax MaTEeMaTUKU — Pa3BUBAIOTCSA TBOpUYECKas U
MIPUKJIAHAS] CTOPOHBI MBITILICHUS.

OOyueHne maTeMaTUKe AAET BO3MOXKHOCTH Pa3BUBATh y OOYYAIONIUXCS TOUYHYIO,
palMOHATIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
SI3BIKOBBIC, CHMBOJUYECKHE, TpaQUUIECKHE CPEACTBA I BBIPAXKCHHS CYXKICHUN U
HaTJISTHOTO 170 TIPEICTABIICHUS.



HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIAETCS 0011lee 3HAKOMCTBO C METOJJaMU NTO3HAHUA JE€HCTBUTEIbHOCTH, IPEACTABICHHE
O MpeaMeTe U METOJI€ MATeMAaTHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEeMATHKU JUIsl pPEeLIeHUs
HAy4YHbIX U MPUKIAIHBIX 3a/1a4. Takum o0pazoM, MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ] B GOpMHUpPOBaHUE OOILIEH KYJIbTYphI UEOBEKA.

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

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

(dopMHUpOBaHUE IIEHTPATbHBIX MAaTeMAaTHMYECKUX MOHATUH (YKCIO, BEIWYMHA,
reoMeTrpuyeckass (Qurypa, mnepeMeHHas, BepOSTHOCTb, (YHKIMSA, HPOU3BOIHAS,
MHTETpai), 00ecreunBarouuX MPeeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBe/IcHHe OOy4YaloIMXCid Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKU KaK 4acTH
oO11el KyJlIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0Oydaroumxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHM, KPUTUUYHOCTU MBIIIJICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKHU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHYECKHME AacCleKThl B pEaJbHbIX JKU3HEHHBIX CHUTYalHsX
U TNpU M3YyYCHUH JAPYTHX Y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HX HAa S3bIKE MaTeMaTUKH U  CO3/1aBaTh
MaT€MAaTHYECKUE MOJENH, IPUMEHSATh OCBOEHHBI  MaTEeMaTUYECKUU  ammapar
IUIsl PElIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/Ja4, MHTEPIPETHPOBAThH U OLIEHHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiep>kanusi MmaTemaTuku B 10—11 kimaccax yriayOGiaéHHOTO
ypoBHA sBIsOTCS: «YUucina W BBRIYHCIHEHHs», «Anredpa» («Anredpamdeckue
BBIpaKEHUs», «YpaBHEHHUS U HEPABEHCTBa»), «Hauana mareMaTrueckoro aHaiusay,

«l'eometpusa» («['eomerpuyeckue ¢uUrypsl W WX CBOWCTBa», «V3mepeHue
F€OMETPUYECKUX BEIWYUHY»), «BeposiTHOCT W cTathucTUKa». JlaHHBIE JWHUU
pa3BHUBAIOTCA MMAPAJUIEIBHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO
HE HE3aBUCHMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTe M B3aumozeuctBuu. Kpome
3TOro, WX OOBEIMHSAET JIOrMYECKas COCTaBIAIOIIAs, TPAJAULMOHHO IPUCYILAs
MaTreMaTUKe W NPOHM3BbIBAIONIAS BCE MaTEMaTHYECKHUE KypChl U COJIEepKaTelbHbIE
muaud. CdopmynupoBanHoe Bo PI'OC COO TpeboBaHUHE «yMEHHE OINEPUPOBATH
MOHATUSIMU: ONpPEJIEJIEHUE, aKCHOMa, TEOpeMa, CIEICTBUE, CBOMCTBO, NpPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE (DOPMYIUPOBKH, yMeHUE (HOpMyIHpoBaTh 0OpaTHOE U
MPOTUBOMOJIOKHOE  YTBEPXKIEHHUE, NPUBOJAUTH MPUMEPHl U  KOHTPHPUMEDPHI,



UCIIOJIb30BaTh METOJl MAaTEeMaTUYeCKOM WHAYKIUH, MPOBOJAMUTH JIOKa3aTeJIbHbIE
paccyKIeHuss TpU pEelIeHUWU 3aJay, OLEHHUBATh JIOTMYECKYIO IPaBHIBHOCTH
paccyKIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a (POpMHUpPOBAHHUE JIOTMUYECKUX
YMEHHUI pacrpeensercss Mo BCeM rojaM OOy4YeHHs Ha YPOBHE CpEeIHEro oOIIero
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBisieTcsl 00s3aTeIbHBIM MIPEAMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
IpeaycMaTpUBaeTcsl M3ydyeHue ydeOHoro mnpenmera «Maremartuka» B paMKax TpEX
y4eOHBIX KypCOB: «Asredpa U Havaja MaTeMaTHUECKOro aHaiuu3a», «I'eoMeTpusi»,
«BeposTHOCTh U cTaTuCTUKay. POpPMUPOBAHUE JIOTUUECKUX YMEHHI OCYILECTBISAETCS
Ha TPOTSHKEHUH BCeX JIET OOy4YeHUsT Ha YpPOBHE CpeJHero ooOiiero obpa3zoBaHus,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCA B COJIEpKAHUE BCEX HA3BAHHBIX BbIIIE YYEOHBIX
KYpPCOB.

OOmiee KOMMYECTBO YACOB, HANPABJICHHBIX Ha  M3y4YE€HHWE MAaTEMaTUKH
Ha yrayormeHHoMm ypoBHe — 544: B 10 kmacce — 272 yaca (8 yacoB B Hemento), B 11
KJ1acce — 272 yaca (8 4acoB B HEJIEIII0).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIUTAHUSI:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3HMIMU OOYYaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBa, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHHIA, IPOLETYP TPAKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHUE B3aMMOJICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIIUSIMU M HA3HAYCHUCM;

2) NaTPUOTHYECKOT 0 BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K MPONUIOMY M HAaCTOSIIIEMY POCCUICKOW MaTEMAaTHKH, LEHHOCTHOE OTHOLIEHUE
K JOCTH)KEHHUSIM POCCHMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIIKEHUW B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChHOPMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO TOBEAEHUS, CBSI3aHHOIO C NPAaKTHUYECKUM
OPUMEHEHHEM JOCTHKEHUM HAYKHM U JEATEIbHOCTBIO YYEHOrO0, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTONYMBOTO OYAyIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

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

5) ¢pu3nyUecKOro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh YMCHHUS INMPUMECHATH MaTeMaTHYCCKHE 3HAHUS B HHTEpecax
3I0POBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOC MHTaHUE, COAJaHCHPOBAHHBIA PpEKUM 3aHATHH W OT/BIXa,
perynsipHas (Hu3UYeCcKas aKTUBHOCTBD), (PHU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX
CHIOPTHBHO-030POBHTEIBHON JEATCIHHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUS, HUHTEPEC K Pa3IUYHbIM
chepam TPOPECCHOHATLHON JEATETBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eg
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymed mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUJIaHbI, TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTU4eCcKOMY OOpa30BaHUIO M CaMOOOPa30BAHUIO HAa MPOTSIKEHUU BCEU >KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHUUYECKUX 3aJlad MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

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

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyYKH U OOIIECTBEHHOMN MPaKTHUKH, IIOHMMAaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeITEIBHOCTH, ITAOB €€ PAa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMM, OBJaJCHUE S3BIKOM MaTeMaTHKH M MaTeMaTHYeCKOH KYJIbTypoil
KaKk CpPEICTBOM TIIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOywaromerocsa OyayT copMuUpoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHBIE Yy4eOHBIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEUCTBHS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISIBIIATH W XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEICICHUS
NOHSITHM, YCTAaHABIMBAThH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAUKA, OCHOBAHUS
1U1st 00001IIEeHUsT U CPAaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIN3A;

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

BBISIBIISIT MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOPEUUS
B (akrax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUAX, MpeasiaraTh KPUTEPUH JJIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

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

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

BBIOMpATh CcOco0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
pelieHus, BeIOupaTh Hanboaee MOAXOASUIUMNA C YYETOM CaMOCTOATENIbHO BbIACICHHBIX
KPUTEPUEB).



Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

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

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

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

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

Pab6ora ¢ nnpopmanmeii:

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

BLIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH WH(OPMAIMIO Pa3IMUYHBIX BUIOB U (HopM
peICTaBICHUS;

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

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJbHbIe yuyeOHbIe JeCTBUSA:

BOCIIPUHMMATh U (OPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUAMH
U 1eJISIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOMl TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/iauu, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA TMOWCK PEIICHHUS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYACTHUKOB JHAJOra,
OoOHapy>XKUBaTh pa3InYUe U CXOJCTBO IMO3UIIMMA, B KOPPEKTHOU dhopme GopMyInpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

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

PeryasiTuBHbIe YHHBepcCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

COCTaBJISATh IUJIaH, AJITOPUTM pEIICHUs 3aJadd, BBIOUPATh CIOCOO pELICHUS C
y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaTh U
KOPPEKTUPOBATh  BapUaHThl  pelleHHu ¢ yd4€ToM  HOBOM  WHGOpMAaIUU.



CaMOKOHTPOJIb:

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

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

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

CoBMecTHas1 1eSITEJIbHOCTD:

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

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

[IpenmeTHple pe3ynabTaThl OCBOCHHS (eaepasibHOM pabouelt  mporpamMMebl o
MaTeMaTHKe MPECTaBICHBI 10 ToJlaM 00yUYeHHUs B paMKaX OTJEIbHBIX YY€OHBIX KypCOB
B COOTBETCTBYIOIIHNX paznenax HaCTOSLIEH IPOrpaMMBl.



OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHAA 3AIITMCKA

VYueOHbIil Kypc «Anredpa U Hayajga MaTEMaTUYECKOTO aHaIu3a» SBISIETCS OJHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpEIHEro oOIIero 00pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHEeUYMBAECT MHCTPYMEHTAIbHYIO 0a3zy Uil M3y4YeHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHEe OOYYaloIMUXCS Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHUS, HWCTOPUH, CJIOBECHOCTH M JPYTrUX JUCIHUILIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
S3bIKOM ~ COBPEMEHHOW  HaykKu, KoTopas (QOpMyJIupyeT CBOUM  JIOCTHIKEHUS
B MaTeMaTudeckoi (opme.

VY4eOHbI Kypc anredpbl U Hauaja MaTeMaTUYECKOTO aHAIM3a 3aKIabIBA€T OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTHUU, TIOHHUMAaHUS
OCHOBHBIX TEHJEHIIUM Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KWU3HM, TO3BOJISCT
OPUCHTHPOBATLCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh WX IS JalIbHEWIIero oOpa3oBaHUsT M B IOBCEIHEBHOMU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, JOKAa3bIBaTh YTBEPKICHUS
C TOMOIIBIO HMHAYKIUU M PACCYKAATh NEAYKTHUBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETH3aluio, abcTparupoBaHMe W aHAIOTHIO, (OPMUPYET  KpPEaTUBHOE
¥ KPUTHYECKOE MBIIILICHHUE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs MoJy4aroT HOBBIN OMBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENEH pealbHbIX CHUTYyalluid, WHTEPIpEeTaluu
MOJIYYEHHBIX PEIICHHUM, 3HAKOMSTCS ¢ TPUMEpPaMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPO/IE, HAYKE W UCKYCCTBE, C BBHIAAIONTUMUCS MAaTEMAaTHUYECKIUMHU OTKPBITUSIMH U UX
aBTOpPAMH.

VY4eOHnbIit Kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEILHBIM IMOTEHITUAIOM, KOTOPBIH
peanu3yeTcss Kak depe3 Yy4eOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U 4epe3 crennuuky yueOHOM qesaTeTbHOCTH, TpeOyIomei
MIPOJIOJDKUTETFHOM KOHIICHTPAIIUM BHUMAHUSA, CAMOCTOSITENIbHOCTH, AKKypaTHOCTH M
OTBETCTBEHHOCTH 3a MOJYYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOydueHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaln3a
TISKUT IEATCTLHOCTHBINA TPUHITUTT O0yUYEHUS.

B cTpykType ydeOHOro kypca «Anredpa u Hauajga MaTEMaTUYECKOTO aHAIA3a»
BBIJICJICHBl  CIEAYIONIME  COJIepkKaTeIbHO-METOANYEeCKUe  JuHuu: «Yucna u
BbIUMCIICHUA», «DyHKIMU U rpadukm», «YpaBHeHUSs M HepaBeHCTBa», «Hauaina
MaTeMaTU4eCKOro



aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JUHUU W3Y4YaroTCsl HA MPOTSXKEHUHU JABYX JIET OOy4EeHHUS HAa YPOBHE CPEIIHETO OOIIEro
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pasjaeiamu. J[aHHbIA yueOHBIH KypcC SIBJISIETCS MUHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anreOpa, TPUrOHOMETPHUS, MAaTEMATUYECKHUM aHANIU3, TEOPUSI MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo mepe Toro kak oOyuvaromuecs OBIaJeBalOT BCE Oosee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJefoBaTeabHO  (opMmMupyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYallWH,
NPUMEHATh 3HaHWS, TOJIYYCHHBIE NpPH HM3YYCHUU YUEeOHOro Kypca, IJis pelIeHus
CaMOCTOSITEIbHO  C(OPMYJTMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIUKUCICHUS» 3aBEpIIacT
¢bopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHWCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaTo Ha YpPOBHE OCHOBHOro oOmiero oOpasoBanusi. Ha ypoBHe cpenHero o01iero
oOpa3zoBaHus 0co00€ BHUMaHHUEC yJemseTcss (OPMUPOBAHUIO HABBIKOB pallMOHATBHBIX
BBIYHCJICHUH, BKIIFOYAIONIMX B ce0s MCMOJIb30BAHUE PA3IMUHBIX (OpM 3allUCH YHWCIa,
yMEHUE JejaTh NPUKHUIKY, BBIMOJHATh NPUOMKEHHBIC BBIYUCICHHS, OIICHUBATH
YHUCIIOBbIE BBIPAXKEHHUA, pabdoTaTh C MaTeMaTHUYECKUMHU KOHCTAHTAMU. 3HAKOMBIE
0oOy4JaromMMCsl MHOXKECTBA HATYPAJIbHBIX, IIEJBIX, PAIMOHAIBHBIX U JIEACTBUTEIBHBIX
YHUCeN JOMOJHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YUCENl. B KaXKJI0M M3 3TUX MHOXECTB
paccMaTpHUBaIOTCS CBOMCTBEHHBIE €My crelupuYecKrue 3a/ladyd U Olepaluu: JeJIeHHe
HAIeJIo, ONEepUpPOBAHUE OCTATKAMKW HAa MHOKECTBE IIEJIBIX YHCEeJ, 0COObIe CBOWCTBA
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKue omeparuu, a TakkKe
U3BJIICUCHHE KOPHS HATypaJlbHON CTENEHM HA MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapst mociegoBaTENbHOMY PACHIMPEHUIO Kpyra HMCIOJIB3YEMBIX YHUCEN H
3HAKOMCTBY C BO3MOYKHOCTAMHM WX IPUMEHEHUS ISl PELICHUsS pa3JIMYHbIX 3ajad
dbopMupyeTcsi TpelICcTaBIeHUE O EIUHCTBE MATeMAaTUKH KaKk HaykKd ©U e€ poiu
B IIOCTPOCHUM MOJEJIEd pEeaJbHOr0 MHpA, UIUPOKO HCMOJIB3YIOTCA 0000IIEeHHE H
KOHKpPETHU3ALIUS.

JIuaus «YpaBHEHHS] U HEPABEHCTBA» pEAIU3YETCS HA MPOTSIKEHUH BCETO
oOydeHHsI Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHHUsA, MOCKOJBKY B KaXKIOM pasiele
[IporpamMmmbl TIPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrate
oOydJarommecs: OBNAJCBAIOT PA3TUYHBIMA METOJAMHU PCEUICHUS pPAIMOHAIBHBIX,
UPPALMOHANTBHBIX, TIMOKA3aTENbHBIX, JIOTAPUPMUUYECKUX ¢ TPUTOHOMETPUUECKHUX
YpaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/lay, COJIepXkallux MapaMeTphl.
[lonyyeHHblE yMEHHSI IIMPOKO MCHOJB3YIOTCS MPH HCCIEAOBAaHUU (PYHKUIUHA C
MIOMOIIbIO MPOU3BOJAHOM, MPU PEUICHUU MPUKIAIHBIX 3aJa4 U 3a/lad Ha HaXOXJCHHE
HauOONBIINX M HAWUMEHbIIUX 3HaueHUW ¢GyHKIUU. JlaHHas coaepkarelbHas JTUHUS
BKJIIOYAET B ce0sl Takxke (POpMUPOBAHUE YMEHHUMN BBIMOJHITH pacuéThl mo Gopmyliam,
npeoOpa3oBaHus  PAIlMOHAIBHBIX,  HUPPALUOHAIBHBIX U  TPUTOHOMETPUUECKUX
BBIPAKCHU U, a TAK¥Ke BBIPAXKEHU,



colepKallluX CTeneHu u Jorapupmbel. brarogaps u3y4eHHIO alreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YarouXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCyXICHUM, paOdOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEHCTB M HepaBeHCTB. Aunrebpa npennaraetT 3(P(EKTUBHbIE  HUHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISITHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToANYeCcKass  JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIEIOBATENBHOCTh ~ M3Y4YEHUs ~ MmaTepuana. l3yueHune  CTENEeHHOH,
NOKa3aTeIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpauKoB, HCHOJB30BaHME (YHKIUN I8 pelieHus 3adad U3 JpYrux ydeOHbIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3AaHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHHEeM YypaBHEHM M HepaBeHCTB. [Ipu sTomM Ooibllloe BHUMAaHHE YIENseTCs
GbopMHUpOBaHUIO yMEHHs BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMH, UCCJIENOBAaTh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Marepuan
ATOU COZepKAaTEIbHON JIMHUN HALEJIEH HA Pa3BUTUE YMEHUN U HABBIKOB, TTO3BOJISIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXY BEJIMYMHAMU B pazIM4yHONW (opme: aHAIUTUYECKOM,
rpaguyeckoil U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKPETH3allMH, HCIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenpHass sauHuA «Hayana MaTreMaTHyeckoro aHajlinds3a» IO3BOJIAET
CYLIECTBEHHO pACIIUPUTHh KPYI Kak MaTeMaTH4YeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYTHBIX 00YYaIOMIMMCs, TAK KaK Y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH TpapuKu
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaay Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHUs mpolueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHHSI MaTEMAaTUYECKUX
MOJCJIE pealbHBIX CUTyallui, II03BOJIAET HAXOAWTh  HAWIydlllee PEIICHUE
B IPHUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMM MaTE€MaTHYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHHS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUA
MaTE€MaTUKH KaK HayKH, 1 00 UX aBTOpax.

ConepxxarenbHO-MeTOAUYECKas IUHUSA «MHOXKECTBAa U JIOTUKA» BKJIIOYAeT B ceOs
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHMU3BIBAIOT BECh KypC WIKOJIBHOW MAaTEMaTHKA W IPEAJIararor
Haubosee yHMBEpPCAIbHBIN S3bIK, OOBEIAMHSIOUINI BCE pa3fenbl MaTeMaTUKu U e
IIPUIOKEHUHN, OHH CBA3BIBAIOT pa3HblE MATEMAaTHYECKUE JHWCLUIUIMHBI W HUX
NPWIOKEHUST B eauHoe Lesoe. [103ToMy BaxXHO NaTh BO3MOXHOCTH OOydYaroliemycs
IIOHUMATh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOM  MATEMaTUKU W
HCIIOIBb30BaTh €ro JUIsl BBIPAXEHUS CBOMX MbICIEN. JlpyrMM BaXXHBIM IIPU3HAKOM



MaTeMaTUKU KaK HayKd CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh 0OOCHOBAHUIM
U CIIeJJOBaHUE ONpPENEIEHHBIM IMpaBUIaM MOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C
AJIEMEHTaMH MaTeMaTUYeCKOM JIOTMKUA CIOCOOCTBYET Pa3BUTHIO  JIOTMYECKOTO
MBIIIUICHUST 00YYaloOlUXCs, IMO3BOJIIET MM CTPOUTH CBOM PACCY’XKJECHHMS Ha OCHOBE
JIOTUYECKUX MpaBui, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIILJICHUS.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBAaHUS, KOTOPBhIE MPU3BAHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB IMOCTPOCHUSI MOJEJICH peajbHbIX CUTYyalluid, HCCIEeI0BaHUS
ATUX MOJeNied C TOMOUIbI0 amnmapara aiareOpbl M MaTeMaTHYeCKOro aHau3a,
UHTEpIpETAllMd TOJIYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbIi
U3 Ppa3lelioB NpOrpaMMbl, MOCKOJBKY BECh MaTepuajd Y4YeOHOro Kypca LIUPOKO
UCTIONB3YETCS IS pCeIICHHWs] TPUKIAIHBIX 3anad. [lpuw  pemieHun  peasbHBIX
MPaKTUYECKUX 3a7a4 00ydarolIrecss pa3BUBaOT HAOIIOAATeILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIOJNB30BAaTh AHAJNOTHIO, 0000maTh W
KOHKPETH3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHUs BCEX TeM y4eOHOro Kypca
«Anrebpa U Hayajga MaTeMaTHYECKOTO aHAITN3a.

Ha wusyuyenue ydeOHOro Kypca «AnredOpa ¥ Hayala MaTeMaTHYECKOro aHaJIh3ay
orBoauTcs 272 yaca: B 10 xnacce — 136 gacoB (4 uaca B Hemento), B 11 kmacce —
136 gacoB (4 yaca B HE/IEIIO).

COJEPKXAHME OBYYEHUA
10 KJIACC

Yucaa u BbIYMCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOH, TPOICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEajbHOM JKU3HMU.

JlelicTBuTENbHBIE ~ YMCHA. PaluMoHanmpHblE W UPPALMOHAIBHBIE  YHCIA.
Apudmernyeckre onepanuu ¢ IeMCTBUTEIBHBIMU YnicIaMu. MOayib JeHCTBUTEILHOTO
quclia U ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIa OKPYTIJICHHS, IPUKHUJIKA U
OLICHKA PE3yJbTaTa BHIYMCICHUM.

Crenenb ¢ neilpM nokasareiieM. bunom Hrrotona. Mcmonb3oBaHue moaxomsiei
dbopMBI 3amHcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUs TMPAKTHYECKHX 3aJad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypaIbHOW CTETICHH M €T0 CBOWCTBA.

Crenenb ¢ pauMOHaJbHBIM  [OKa3zaTteleM M €€ CBOMCTBa, CTENEHb
C JECUCTBUTEIIbHBIM ITOKA3ATEIEM.

Jlorapudpm uymcma. CpoiictBa mnorapudma. JlecsTuuHble U HaATypaJibHbIE
norapu@mel.



CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE IPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPAaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHHMsI W ypaBHEHuUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

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

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKALIUX CTEIIEHU U KOPHHU.

HNppanmonaneHele ypaBHeHHsA. OCHOBHBIE METOJbl PELICHHS WPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpa)KEHUH, COJIEPKAIINUX JIOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOAbI PEIICHUS JIOTapUDMUUECKUX
YPaBHEHUM.

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

Pemenne cucteM TMHENHBIX ypaBHEHUM. MaTpuIila CUCTEMBI JIMHEMHBIX YPABHECHUH.
Onpenenurens MaTpUIbl 2X2, €r0 r€OMETPUYECKU CMBICHT M CBOMCTBA, BBIYUCIIEHUE
€ro 3HAYECHUs, NPUMEHEHUE OIPEHCIUTENS [ PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU. PellieHne NpuKkIaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbBI JJUHEHHBIX YPABHECHUM.
HccnenoBanne mocTpOEHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

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

DOyHKUNH U TPAPUKH

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

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

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

CrenenHass (QyHKUMS C HATypaJlbHbIM W IeJbIM Moka3zaTteneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHSA N-OW CTENEHU Kak (PYHKIMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOoKa3aTeseM.



[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIUI 1715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUYECKUX () YHKIIHMA
YHUCJIOBOT0 apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEAJIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/1u3a

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

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

HenpepoiBabie QyHKIMH ¥ UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI TpaduKoB
¢ynkiuii. CBoiicTBa (DyHKIMI HENpepbhIBHBIX Ha OTpe3ke. MeToa HHTEpBaJoOB
JUIs pellieHus: HepaBeHCTB. [IpruMeHeHne cBOWCTB HENPEPBIBHBIX (DYHKUUMN )i peIIeHUs
3a/1ad.

IlepBast u BTopas mpousBoiaHble (yHKuMU. OmnpeseneHue, reoMEeTpUYECKUd H
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHUE KacaTeIbHOM K rpaduKky QyHKLIUN.

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

MHo:xecTBA U JIOTHKA
MHOX€ecCTBO, onepalyd HaJ MHOXECTBAMHM U UX cBoicTBa. /lnarpammel Dinepa—
Benna. IIpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJjisi OMHCAHUSl peallbHbIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYTUX yIeOHBIX TPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia 1 BBIYUCTCHUS

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIUMOCTH LEJIBIX YHCE,
HanOonbIMi 00mmi genmrensd (nanee — HOJl) m HauMenbIee obiiee KpaTHOE (J1aee —
HOK), ocratkoB mo moaymito, aiaroputMa EBkimma juisi pemieHdsi 3aiad B IEJbIX
YUCIax.

KommiekcHble uncia. AnreOpanueckas W TpUTrOHOMETpUuecKkas (GopMbl 3amucu
KOMIUIEKCHOTO uuciia. ApudmeTruyeckue ornepaludd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paxeHnne KOMIUIEKCHBIX YMCENl Ha KOOpAUHATHOU miockoctu. @opmyna Myaspa.



KOpHI/I N-OM CTENEHM M3 KOMIIJICKCHOTO 4YHCIa. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI1 pCIICHUS (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUCCKUX 3aJ1ad.

YpaBHeHUs ¥ HEPABEHCTBA

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

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

OcCHOBHBIE METObI PEIICHHS TOKA3aTEIbHbIX U JIOrapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

IIpruMeHeHne ypaBHEHHM, CUCTEM WM HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX
3a/lady U 3a7a4 W3 Pa3IMYHbIX 00JacTel HayKd M peajbHOM KU3HU, MUHTEPIpEeTaIus
IIOJIy4YE€HHBIX PE3YJIbTaTOB.

DyHKIUHN U TpaPuKH

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

Tpuronomerpudeckue pyHKINN, UX CBOWCTBA U TpapUKH.

I'padnyeckue MeTonbl pelIeHns] ypaBHEHUI U HEpaBEeHCTB. [ 'paduueckue MeTo bl
peleHus 3a1ay ¢ napaMeTpaMu.

Hcnonp3oBanue rpadukoB (yHKUMH JUIsI  HMCCIEAOBAaHUS  IPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PELIEHUH 3aJad U3 JpYTux YydeOHBIX
MPEIMETOB U PEAIbHOW KU3HU.

Havana maTteMaTH4ecKoro aHajamnsa

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

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

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

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

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

[Ipumepsr  pemienuit  nauddepeHIHaNIbHBIX  ypaBHeHUH. MaremaTudyeckoe
MOJICTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOINILI0 AU(dEpEeHIINAaTbHBIX YpaBHEHUM.



NPEAMETHBIE PE3YJIbTATBI

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

Yuciia ¥ BIYUCICHUSA:

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

OPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIIAIHBIX 3a/a4 U3 Pa3IMUHbIX
OTpaciiell 3HaHUU U PeaJbHOU KU3HU;

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

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

CBOOOJIHO ONEPUPOBATH TOHATHEM: apPUPMETHUYECKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJTHO OMNEPUPOBATH IMOHSATHUEM: CTEMEHb C PAaIMOHAIBHBIM IOKa3aTeJeM;

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

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

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

YpaBHeHUs1 1 HEPABEHCTBA:

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

MPUMEHSTH PA3IMYHBIC METOIbI PEIICHHS PAIMOHATBHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUW, IPUMEHSITh METOJI HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW MepeMEHHOM,
MHOTOWICH C IeNbIMU KOd(puimeHTaMu, KOpHH MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nia pemenus
3a7a4;

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

WCIIOJIb30BaTh CBOMCTBA JACHCTBUN C KOPHSIMHU Jig IPeoOpa3oBaHUsl BBIPAKECHUI;



BBINIOJIHATh MPeoOpa30BaHUsl YMCIOBBIX BBIPAKEHUM, COAEP)KALIUX CTEINEHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

HCII0JIb30BaTh CBOMCTBa JorapupmoB 1y mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

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

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOopMyJbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

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

MOJIETUPOBATh PEaIbHbIE CUTYallMUd Ha S3bIKE ainreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA II0 YCJIIOBUIO 3aJauM, HCCIEL0BATh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

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

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

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

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

CcBOOO/IHO ONIEPUPOBATH NOHATUSAMU: CTENCHHAS (QYHKIUS C HATYPAJIbHBIM U LIETIBIM
nokaszaTeneM, rpaduk CTeneHHON (YHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduk KOpHS N-OM CTemeHW Kak (YHKIMM OOpATHOM CTENEHH C HaATypalbHBIM
HoKa3aTesneM;

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

CBOOOJIHO OMNEpPUPOBaTh MOHATHSMH: TIOKa3aTelbHas W JIorapupmuuecKas
(byHKITMH, X CBOMCTBA U TpadKH, UCTIOIB30BaTh UX TPadUKH I PEIICHUS YpaBHECHUH;

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

UCIIONB30BaTh rpaduku GYHKIUH 71 UCCIEAOBaHUs MPOLECCOB U 3aBUCUMOCTEH
IpU PElICHUH 337ad U3 APYTruX y4eOHBIX MPEIMETOB M PEalbHOM KM3HHU, BBIpAXaTh
(dopmMynamMu 3aBUCUMOCTH MEXAY BETUYHMHAMU;

Hayvayia MmaTeMaTH4eCcKOro aHaJmM3a:

CBOOOJIHO OMEpHUpPOBATH MOHATUSIMU: apudMeTHUecKas W TeoMeTpuueckas
nporpeccusi, O0ECKOHEYHO YOBbIBaloOIIasi TeoMeTpuuecKkass MpOorpeccus, JIUHEHWHBIA U
AKCIOHEHIMATBHBINA POCT, (OpMYyJia CIOXHBIX MPOLUEHTOB, HMETh MPECTaBICHUE
0 KOHCTAHTE;



UCIIOJIb30BaTh MPOTPECCUM JUISl PEIICHUsS pPeabHbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOIHO OIEpPUPOBATh IMOHATUSAMU: IIOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTENW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MaTEMATUYECKOr0 aHAJIN3a KaK aHaiu3a OECKOHEYHO MAaJIbIX;

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

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

CBOOOJIHO OMEepUpOBaTh MOHATUAMM: NEpBas U BTOpas MPOU3BOAHBIC (YHKIIHH,
KacaresbHas K rpaduky QyHKUUU;

BBIUUCIISITh MPOU3BOJIHBIE CYMMBI, POU3BEICHMSI, YACTHOTO U KOMIIO3ULIMM JIBYX
(yHKIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

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

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

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

CBOOOJIHO OIEpPUPOBATh IOHATHSAMHU: OIpeJeieHne, TeopeMa, YpaBHEHHE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO0 OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIHHBIC
YpPaBHEHMSI U HEPABEHCTBA.

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

Yucaa v BBIYUCTICHUSA:

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

CBOOOTHO OTIEPUPOBATH MOHATHEM OCTATKa MO0 MOJYJIIO, 3aMMChIBATh HATypaIbHbIC
YHUCJa B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

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

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: HUpPpPAlMOHAIBHBIC, T[OKAa3aTENbHbIE U
norapuMuYecKre HEPaBEHCTBA, HAXOAMUTh MX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEX0/I0B;

OCYLIECTBIIITh OTOOP KOpHEW MpHU PEIICHUU TPUTOHOMETPUUYECKOIO YpPaBHEHHS;



CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonUMble (OPMYNbl JJii PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

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

pemarb paloHalbHble, UPPALMOHAIbHBIE, MTOKa3aTeNbHbIE, JorapuMUUecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

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

MOJIETMPOBATh PealIbHbIE CUTYyallUH Ha SI3bIKE alNreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CHUCTEMBI I10 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIM C WCIIOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETHUPOBATH TOJYUYECHHBIN
pe3yJIbTar.

DyHKIUM U rpadukn:

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

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

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH: I'paUKH TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATh QYHKIIMH JUIsl MOIEITUPOBAHUS U UCCIIEI0OBaHMSI pEaJIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKOTro aHAIN3A:

UCTIOJIh30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUSA (YHKIIMM HA MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJIWUTh HAWOOIbIIICE W HaWMEHbIEC 3HAYCHHS (QYHKIMH HEMPEPHIBHON
Ha OTpEe3Ke;

WCIIOJIb30BaTh ~ MPOM3BOJIHYIO NI  HAXOXKJICHUS  HAWIYYIIETO  PEeIIeHUs
B MPUKIAIHBIX, B TOM YHUCJIE COIUATBHO-DKOHOMUYECKUX, 3a/a4ax, IS OMpeaeIcHUs
CKOPOCTH M YCKOPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIIOi Win TpaduKkoMm;

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

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

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

pemiath MPUKIAAHBIC 3aJa4d, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKOTO U
duznaecKoro XapakTepa, CpelcTBaMu MaTEMaTUIECKOTO aHaIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HazBanue KomnuecTBo OcCHOBHBIE BUIBI A€ITEILHOCTH
OcHOBHOE coziepKaHue
pasnena (Tembl) 4acoB oOy4Jaromuxcs
MHOXecTBO 24 MHO0k€eCTBO, onepannuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIbHBIX YHUCEIL. HaJi MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN arnmapar
MHOTOYJICHBI. Huarpammel Ditnepa — Benna. JUISL OITMCAaHMS X0/1a PELICHUSA

ParnmonanbHbie ypaBHEHUS
Y HEpABEHCTRBA.

CucTtembl JIMHEHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETUKO-
MHOECTBEHHOTO armapara

JUJIs1 peILlIeHUs 3a]1a4.

PanmonanesHbie yncina. OOLIKHOBEHHEIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OCCKOHEUYHBIC MIEPUOTUNUECKHUE TPOOH.
[TIpumenenue apoOeli U MPOIECHTOB
JUISL pEILIeHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UppalliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

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

MaTeMaTHYECKUX 3a]1a4, a TAKKE
peaNIbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATHIMU:
paloHaIbHOE YHUCI0, OeCKOHEYHAs
nepuoaudecKkas 1poob, IPOIEHTHI;
MPPALMOHAIBHOE U ICCTBUTEIBHOE
YHCJI0; MOJIYJIb IEHCTBUTEIBHOTO
4KcIia; UCMOJIb30BATh 3TH MOHATHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeNbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAJAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpacyiell 3HAaHWUW U PEATbHOM KU3HMU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.




OCHOBHBIE METO/IbI PELICHUS LETBIX

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

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

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

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

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




OyHKIMHU U rpad UK.
CreneHHas QyHKIUSA
C LIEJIBIM [10Ka3aTesIeM
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OyHKIIMS, CIOCOOBI 3a1aHus (DYHKITUH.
B3aumuo o6patHbie QyHKIIUH.
Komnozunus ¢pyuxuuii. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexxyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKITUY.
[lepuonuueckue GyHKIIIH.
[TpoMexyTKM MOHOTOHHOCTH
¢yHKIMU. MakCUMyMbl 1 MUHUMYMBI

dbynknuu. Haubospiiiee 1 HaMMEHBITIEE

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

UCCJIeIOBaHUE U MIOCTPOCHHE TPpaUKOB

ITUX (PYHKIIHH.

CreneHs ¢ LeIbIM IOKa3aTeNIeM.
bunom HrroTona.

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

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

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/1y BEJTMYNHAMHU.

3HaTh OMNpeIeICHNE U CBOMCTBA
CTENEHHM C LEJIBIM [TOKa3aTeNeM;




noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

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

[TokasaTenpHbIC ypaBHEHUS

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

CTEIEHU C PALMOHAIBHBIM
IIOKA3aTeJEM.

BoinoaHsATh npeoOpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIINX
CTEIEHU C PAallMOHAIBHBIM
MTOKA3aTeJIeM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl




JUTSl IOCTPOEHUs rpaduka
MOKA3aTeIbHON (PYHKIUU U U3YUECHHUS
€€ CBOMWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YHCIia; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUS HaTypaJIbHbIC JToTapU(PMBI. jorapudpma.
[IpeoGpazoBaHue BeIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHms
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpadux Jiorapudmudeckon
HcnonwszoBanue rpaduka GyHKIIMN GyHKIMU KaKk 0OpaTHOU
JUIsl pEeIIeHUs] YpaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKOr QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPAaBHEHUH. Haxonuts pemenus
PaBHOCHIIbHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHH
norapu(pMUYECKUX YpaBHEHUN C MIOMOIIIbI0 PABHOCUJIBHBIX IIEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEN
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh omnpeesecHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

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

Tpuronomerpruyeckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCAa YHCIIa.




OINpeaeIeHHE TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYJIbI

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

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

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

dopmyiia CI0XKHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JUJISL pEIlICHUS] pealibHBIX 3a7a4
MIPUKJIAHOTO XapakTepa

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

00 OCHOBHBIX UJIESX aHATTU3a
OCCKOHEYHO MaJIbIX.

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




Hcnonp3oBaTh nporpeccuu

JUISL PELIEHUS 3a1a4 MPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peaJIbHOM ITPAKTUKHU

HenpepbiBHble pyHKIIHH.
IIpousBoaHas
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HenpepsiBabIE QYHKIIUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKOB HYHKITHIA.
CaoticTBa (QyHKIIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHune cBOMCTB HETPEPHIBHBIX
GbyHKIUN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHbBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICTT
IIPOU3BOJAHOM. Y paBHEHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHIA

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

[TprMeHsTH CBOIMCTBA HEMPEPBIBHBIX
byHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUIN CMBICII IIPOU3BOTHOM;
3aMKChIBaTh YPaBHEHUE KacaTeIbHOM.
BbrauciiATh Npou3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUY.

N3yyaTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHON

JUISL peLeHus 3a/1a4




[loBTOpEHue, 06001IEHNE, ) OcHOBHBIE TOHATHUS Kypca anreopsl [TprMeHATh OCHOBHBIE IOHATHSI Kypca
cCUCTeMaTH3allvs 3HAHUN Y Ha4aJl MAaTEMaTUYECKOTO aHaI13a anreOphl ¥ Ha4YaJl MATEeMaTHIECKOTO
10 knacca, 00001IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHCTEMAaTH3aLIMs 3HAHUIN U3 pEAIbHOM KU3HU U IPYTUX
HIKOJIBHBIX MPEAMETOB
OBILIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME




11 KJIACC

Ha3zBanune KomnuecTtBo OcCHOBHOE coZiepkaHue pa3aena OCHOBHBIE BUIBI AEATEILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenoranue ¢GyHKIIMiA 22 [TpumMeHeHue nMpon3BOHOM Ctpoutb rpaduk KOMITO3HITHH

C IIOMOILIBIO ITIPOU3BOJHOMN

K UCCJIeIOBAaHUIO (PYHKIH

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

[Tpumenenue mpou3BOAHON

JUIS1 HAXOXKIAEHUS HaWTyqIlero
pelIeHns B IPUKIAIHBIX 3a]a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOpEHUS Mpouecca, 3aJaHHOT0
dbopmysoit niau rpagukoM.
Komnosunus ¢yHKImii.
I'eomeTpudeckre 06pa3sl ypaBHECHUH U
HEPABEHCTB HAa KOOPJIAUHATHOU
IUIOCKOCTH

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

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL icclieIoBaHus (DyHKIIUU

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

Hcnonb30BaTh MPOU3BOIHYIO

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

Y YCKOPEHHUS MpoLecca, 3aJaHHOTO
bopmyioi unu rpauKoMm.

[TonyuaTp npeacraBieHue




O IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACISAX 3HAHUN

[lepBooOpa3Hast u UHTETpas 12 [TepBooOpa3Has, OCHOBHOE CBONCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX GyHKkiui. [IpaBuna uHTerpai. Haxonuts nepsooOpasHbie
HaXO0KJIEHUS TIEPBOOOPA3HBIX. JIEMEHTAPHBIX () YHKIIMHA U BEIYHCIISATH
HuTerpan. ['eomeTpruuecknii CMbICT uHTerpai no Gopmyne Hetotona—
uHTerpana. Beruucienue Jleitbuua.

OIPEAEIIEHHOIO UHTETPAjIa 10 HaxonuTh muiomany miockux Gpuryp
dbopmyne Herorona— Jleitouuna. 1 00BbEMBI TEJT C TIOMOIIBIO
[Ipumenenue unTerpana OTIpeIeIEHHOTO UHTErpaa.

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

peasbHBIX MPOLIECCOB C MOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

['paduxu 14 Tpuronomerpudeckue GyHKIIUU, UX Hcnonb3oBaTh MUPPOBBIE peCypCh

TPUTOHOMETPUUECKHUX CBOICTBA U TpaduKy. JUISL TIOCTPOCHUS TPAPHUKOB

GyHKLMI. OT16op KOpHEH TPUTOHOMETPHUECKUX TPUTOHOMETPUYECKUX YHKIMHU U

Tpuronomerpudeckue YPaBHEHHH C IOMOIIBIO W3Y4YEHHUs UX CBOWCTB.

HEpPaBEHCTBA

TPUTOHOMETPUUYECKON OKPY>KHOCTH.

Pematn TPUTOHOMCTPHUUCCKHC




Pewrennie TpuroHOMeTpUYECKUX
HEPaBEHCTB

YPaBHEHMS U OCYLLECTBIATH OTOOP
KOPHEM C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

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

UppanuonanbHble,
noKazaTeJIbHbIE U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB.

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

[IpumeHsATH CBOMCTBA MOKA3ATEILHON
U jorapuMudeckon (yHKIUH

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

PemmaTh upparnmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEePEX0/I0B.

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

JUTS peIIeHUs 3aauu




KoMiuiekcHpie ynciia

10

KommiekcHbie uncna. Anredpandeckast
U TPUTOHOMETpHUUYEcKask (pOpMBbI 3amucH
KOMILJIEKCHOTO YHCIIa.
Apudmernyeckue onepanuu

C KOMIUIEKCHBIMH YHCIaMHU.
N3o6parkeHre KOMITJIEKCHBIX YHCel

Ha KOOPAMHATHOU MJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii
CTENEHU U3 KOMILJIEKCHOT'O YHUCIIa.
[TprmMeHeHne KOMIUIEKCHBIX YUCEeT

JUTsl petieHust GU3nYEeCKux u
reOMEeTPUYECKUX 3a]1a4

OnepupoBaTh NOHITUAMU:
KOMIIJIEKCHOE YHCIIO U MHOYKECTBO
KOMIIJIEKCHBIX YUCEN.
[IpencraBnaTh KOMILIEKCHbBIE YHCTIa
B alreOpandeckoi u
TPUTOHOMETpUYECKON (hopme.
Beimonuats apupmMernyeckue
oTepalnuu ¢ HUMHU.

N300paxkaTh KOMILJIEKCHBIE YKCTIa
Ha KOOPAMHATHOM MJIOCKOCTH.
[Tpumensts hopmyny Myaspa u
MOJIy4YaTh MPEACTABIECHUE O KOPHIX
N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
JUISl PEILICHUS] TEOMETPUUECKUX U
bu3nIecKnx 3a1a4

Harypanbnsbie u nenpie uncna

10

HatypanbHbie U 11eIbIe Yuca.
[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yncesn, HOJ[ u HOK, ocraTtkoB
o MOAyJIt0, anroputma EBkinnna

JIJISL pelIeHus 3a1a9 B IIEJIbIX Yhciiax

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

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




3a/1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

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

MOKa3aTeIbHbIC, TOTapUPMUUECKUAC U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, TOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIN




C ITapaMeTpaMHu.
[TocTpoenue u ucciaenoBanue
MaTEeMAaTUYECKUX MOJIETIEN PEAIbHBIX
CUTYallUi C IOMOILBIO YPAaBHEHHUI,
CHUCTEM YpPaBHEHHUI U HEPABEHCTB

C IIapaMeTpaMu

Y HEPABEHCTB, COJICPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue u
AHAIMTUYECKHUE METOJbI JJIsI PEIICHUS
YpaBHEHU U HEPABEHCTB

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

C IIapamMeTpamMu

[ToBTOpEeHue, 0600061ICHNE,
cUCTeMaTHh3als 3HaHUI

16

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

MonenupoBarh peajabHble CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPA)KEHUSI, YPABHECHHsI, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHIO 3a]1a4H,
HCCIIEI0OBATh MOCTPOEHHBIE MOJIENN

C MCTOJIb30BAaHUEM armapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTar.

[TpumMeHITh QyHKIMH

JUJ1S1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peaIbHBIX MPOIECCOB.

Pemiate npuknaaHbie 3a1a4u,




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

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIITMCKA

['eomeTpust sBISICTCS OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHs, TaK KaKk 00eCIeYMBACT BOZMOKHOCTh U3yUCHUS TUCIMILIAH €CTECTBEHHO -
HAy4YHOU HAIPABJICHHOCTH U MPESJAMETOB I'YMaHUTAPHOT'O IMKIIA. [T0CKOIBKY JOrHUecKoe
MBIIIUICHHE, (GOpMHpyeMOe TMpH H3YYCHHH OOYYaION[UMKCS MMOHITHHHBIX OCHOB
rE€OMETPUH, MPH JOKA3aTeJIbCTBE TEOPEM M IOCTPOCHUHU IEMOYKH JIOTHYECKUX
YTBEPXKJACHUN TIPH PEIICHUU T€OMETPUICCKUX 3a/1a4, YMEHHE BBIIBUTATh U OIIPOBEPraTh
THITOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO
I[UKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Llenb ocBOeHHs mporpaMmbl ydeOHOro kypca «l'eomeTpus» Ha yriayOjaEHHOM
YPOBHE — Pa3BUTHEC HWHIWBHUIYAIbHBIX CIOCOOHOCTCH OOYYarOIIMXCS MPH H3yYCHHH
reOMETPUH, KaK COCTaBJISIONICH MpeaMeTHOM obmacT «MareMaTuka U HH(OOpPMATHKA
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHHS W MCIOJIB30BaHUS 00jiee TITyOOKHX
rEOMETPUYCCKUX 3HAHMA W JCHCTBHMA, CHCHU(PHUUHBIX T€OMETPHUH, M HEOOXOIUMBIX
JUIA  YCHEIIHOTOo Ipo(heCCHOHATLHOTO0 00pa30BaHHUs, CBSI3aHHOIO C MCIIOIH30BAHHEM
MaTeMAaTHKH.

[lpropuTeTHBIMH 3aJayaMH Kypca TEOMETPHM Ha YriyOJa&HHOM YpOBHE,
PaCIIUPSIONIMMH U YCHIUBAIOIUMHU Kypc 0a30BOr0 YPOBHS, SABJISIOTCS:

paciidpeHre MPEACTaBACHUS O TeOMETPHM KaK YacTH MHPOBOM KYJIBTYPBI M
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3H TCOMETPHH C OKPYKAIOIIUM MUPOM;

(GbopMupoBaHUE MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (DUrypax Kak O BayKHEHUIITHX
MaTEeMaTHYCCKUX MOJE/AX, IMO3BOJAIONIMX OIKMCHIBATD M HM3Yy4aTh pa3HbIe SBICHUS
OKPY’KaloIllero MHUpa, 3HaHHWE MOHATHHHOIO ammapaTta mo pasueny «CTepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHUH,

(dopMHUpOBaHHUE YMEHHS BJAJCTh OCHOBHBIMH IOHATHSMH O IHMPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeopeM, (QOpMYyI U YMEHHE
UX TPHMCHATh, YMEHHUS JOKA3bIBaTh TEOPEMbI M HAXOIAUTh HECTAaHIAPTHBHIC CIIOCOOBI
pCIICHMS 3a]1a4;

(dbopMHpOBaHUE YMEHUS PACIIO3HABATh Ha YEPTEXkKaX, MOJICIAX U B PEabHOM MHUPE
MHOTOI'PaHHHUKH U TeJla BPaICHHS, KOHCTPYHPOBATh FT€OMETPUUCCKHE MOICIIH;

dbopMHpOBaHHE TIOHMMAaHHUS BO3MOXXHOCTH aKCHOMATHYECKOIO IOCTPOCHUS
MaTeMaTHYeCKUX  TCOpuH, (OpMHpPOBAHHE IOHHUMAHUS  POJIM  AKCHOMATHUKH
IIPU MPOBEACHUHU PACCYKICHUI;

dbopMHUpOBaHHE YMEHHS BJIaJE€Th METOJAaMU JOKAa3aTeIbCTB U aJIrOPUTMOB
pCIICHMS, YMCHUS HX IPHMEHSTH, MPOBOJMTH OKA3aTeIbHbIE PACCYKICHUS B XOJE
pCIICHMS CTEPEOMETPHYCCKMX 3aJad W 3aJad C MPAKTHYCCKUM COJACpPIKAHUEM,
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dbopMupoBaHuE MPECTABICHUS O HEOOXOAMMOCTH J10KA3aTEIbCTB MPU OOOCHOBAHUU
MaTeMaTU4YeCKUX YTBEPKICHUM W pPOJM AKCMOMATHUKH B TPOBEICHUHU JETyKTUBHBIX
paccyXIcHUH;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIICKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEHN
oOydJaromuxcs, TIO3HABATCIIbHOM  aKTMBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTU MBIIJICHUS, HHTEpECca K U3yUCHHUIO TEOMETPUH;

dbopmupoBanue ¢ yHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHUS
pacrio3HaBaTh MPOSIBJICHUS TE€OMETPUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAIBbHBIX JKM3HEHHBIX CHUTYyallUAX M TPU HM3YyYCHUU JIPYTHX y4eOHBIX
IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEATTbHBIX
CUTyallui, HCCIENOBaHUSI TIOCTPOCHHBIX MOJICNIe, WHTEPIPETAlUh TMOJYYECHHBIX
pE3yJIbTATOB.

OCHOBHBIMH ~ COJIEP)KATEIIBHBIMM  JIMHUAMHM  ydeOHOro Kkypca «['eomeTpusi»
B 10-11 «maccax sBastorcs: «lIpsiMple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tena BpamieHus», «BeKTopsl U KOOpAMHATEI B TIPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DOI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
MOHSATUSMMY, PEJIICBAHTHBIX T'€OMETPUM Ha yriayOnéHHOM ypoBHe o0yuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
(dbopMHUpOBaHUE JTOTHYECKUX YMEHHM pacrpenernsieTcss He TOJbKO MO COJAEpKaTeIbHbIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa3oBaHHS, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTaTaM  ocBoeHus  DenepaiibHOM  paboueil  TPOrpamMMBbl,
pacrpene€HHbIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIMAIBHBIM BOMpOCcaM oOOydvaroluecs oO0palaiuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUIECKUMU TOHATHUSIMU
M HaBbIKAMHU TIOCIIEIOBATENIbHO W TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
NIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPUUYECKUX
MPEACTAaBICHUN OOy4YaloImMXCs, pacmupsis ©u yroyomss e€, o0pa3ys TpOYHbIC
MHOKECTBEHHBIE CBS3U.

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

co3aaTh yciaoBus it AuddepeHuanuu 00y4eHus, TOCTPOCHUS WHANBUIYaTbHbBIX
o0Opa3oBaTeIbHBIX MpOTpaMM, OOECHeYuTh YIIIYOJIEHHOE HW3yYeHHE TEeOMETpPUHU
KaK COCTaBJIAIONICH ydeOHOro nmpeamera «MaTeMaThkay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOJIKEHHIO M3YYEHUS MATEMATHKU C YYETOM
BbIOOpa Oymymieit mpodeccun, oOecrednBasi MPEEMCTBEHHOCTh MEXKIY OOIMUM
1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomeTpusi» Ha yriayOJI€HHOM YPOBHE OTBOJAUTCS

204 gaca: B 10 xmacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102 gaca (3
gaca B HEJICITIO).
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COIAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

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

B3anMHOE pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napajuielbHble M CKpeuuBaromuecs npsmbie. [[pU3Haku CKpeIIMBAIONIUXCA MPSMBbIX.
[TapannenbHOCTh MPSAMBIX W IJIOCKOCTEH B NPOCTPAHCTBE: MapaJICIbHbIC MPSMBIE
B IPOCTPAHCTBE, MAPAIIECTBHOCTD TPEX MPSAMBIX, NAPATIEIBHOCTH MPSAMOUN U TIIIOCKOCTH.
[lapannenbHoe W IEHTPaIbHOE MPOEKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJjIeIbHOIO MNpoeKTUpoBaHusA. M3o0pakeHue Quryp B mapajielbHOU
OpPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIy MPSIMBIMU
B NpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapaijiedbHbIE MJIOCKOCTH, CBOWMCTBA
napajuieNIbHbIX TIOCKocTel. [Ipocrteiiimme npocTpaHCTBEHHbIE (UTYpPHlI HAa TIJIOCKOCTH:
TETpa’aAp, NapajulesIenunes, HOCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPNEHAUKYJSAPHBIE MpPsIMbIC
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIEIbHbIE U NEPIEHAUKYISPHBIE K MJIOCKOCTH, TPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOW M TUIOCKOCTH, TEOpEMa O NPSIMOM NMEepPHNEHIUKYIIPHOU
w1ockocTH. OpToroHanbHOE NpOeKTUpoBaHUE. llepneHAMKyNsIp U HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIIHS
burypsl Ha IJIOCKOCTb. [leprieH IUKYIAPHOCTH MJIOCKOCTEM MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX IIOCKOCTe. Teopema o TpEX MeprneHIuKyIIsIpax.

YTIiael B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBIN YOI,
JUHEWHBIA yroa JBYIpaHHOTO yria. TpéXrpaHHbld U MHOrOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJ0B MHOrOrpaHHOro yria. CBONCTBA IUIOCKUX M JABYTPAaHHBIX VYTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUISI TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

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

Boluncnenue 371€MEHTOB MHOTIOTpaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomanb
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSAMOU MPU3MBI, MIIONIAb OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM mpu3Mebl. [1nomans 60K0BOM MOBEPXHOCTU U
[IOBEPXHOCTH IIPABUJIbHOU MUPAMUJIBI, TEOPEMA O ILIOIAANA YCEUEHHON TUPAMUBI.

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

BekTOophbl 1 KOOPANHATHI B POCTPAHCTBE

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

11 KJIACC

TeJsia BpaleHust

[ToHsTHS : MUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTH, chpepruueckas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHocTed. Tema BpalleHUs: IWIMHIAP, KOHYC,
yCceu€HHBI KOHYC, cdepa, map. BzaummHoe pacmosnoxkeHue cdepbl U IUIOCKOCTH,
KacaTeJbHas TNIOCKOCTH K cepe. M3o0parkeHue Ten BpalleHus Ha MII0CKOoCcTU. Pa3BépTka
IMWIMHJIpa U KoHyca. CummeTpusi chepsl U mapa.

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

KoMOuHanuu ten BpaieHruss 1 MHOTOTpaHHUKOB. [Ipru3ma, BnrcanHas B MUIHHIP,
oIMCaHHas OKOJIO uInHApa. [lepecedenne chepsl 1 mapa ¢ iockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [oHsATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJIO c(ephl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHHK WJIHM TEJIO BPAIICHHUS.

[1nomanb NOBEpXHOCTU HUIMHAPA, KOHYCa, IITOMaaAb chepsl u e€ yacte. [Tonobue
B npocTtpaHcTBe. OTHOIIECHHE O0BEMOB, ILIOMIAJICH TMOBEPXHOCTEH TOJIOOHBIX (HUTYP.
[IpeobpazoBanne  momoOmsi, TromMoTeTHs.  PemeHme 3aga4y  Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenune cedeHUd MHOTOTPAHHUKOB W TEJ BpAIlCHUS: CEUEHHUS LWIMHApA
(mapayiyieIbHO U NEPIEHIUKYJIISIPHO OCH), CEUEHUSI KOHYca (IapaieIbHOe OCHOBAHUIO U
MPOXOSIIEe Yepe3 BEpUIMHY), CEUCHHS Ilapa, METOJbl MOCTPOCHUSI CEYEHUI: METO]
CJI€I0B, METOJI BHYTPEHHETrO MPOEKTUPOBAHMS, METOJI NIEPEHOCA CEKYIEeH MIOCKOCTH.
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BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

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

J{BHKeHUs B IPOCTPAaHCTBE

JIB>xkenus npoctpaHcTBa. OTobpakenus. J[BmkeHus: U paBeHCTBO Guryp. Oo1me
CBOMCTBA JBWKEHHMU. BuAbl JIBWKEHUN: MapajsielbHbId TNEPEHOC, LEHTPAIbHAS
CUMMETpHUSI, 3€pKajbHasi CUMMETpHUs, MOBOPOT BOKpyr mpsiMmou. IIpeoOGpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiacca oOyyaromuiicss HAy4uTCs:

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

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

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

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

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

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

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

CBOOOJIHO OIEPHPOBATH MOHSATHUSAMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

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

CTPOUTh CEUEHHUS MHOTOIPAHHHUKOB pAa3JIMYHBIMH METOJAMH, BBIIOJHSTH
(BBIHOCHBIC) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
COOKY, CHU3Y;

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

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

CBOOOJHO  OMEPHPOBATH  TOHITHUSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATAM B MPOCTPAHCTBE;

BEITIONTHATH JICHCTBUS HAJl BEKTOPAMH,

pemiaTh 3a7a4u Ha JOKa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUYCCKUX  BEJIIMYMH, TPUMEHSS  HW3BECTHBIE METOABl MPH  PEIICHUU
MaTeMaTUYeCKUX  3a]ad  TOBBINIEHHOTO W  BBICOKOTO  YPOBHS  CIIOKHOCTH,
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IIPUMEHATh  NPOCTEUIINE  MPOTPAMMHBIE  CpEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHCTEMBI IIPHU PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4;

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

IIPUMEHATh TOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUH, IPUMEHATh W3YyYCHHBIE IMOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTudecku chOpMyITUPOBAHHON MTPOOIIEMBI, MOICIIMPOBATH PEaIbHbIE CUTYalUH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIW C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, anmnapara ajreopbl, pemaTh NpakTUYECKHUe 3a1a4H,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYNH;

UMETh NPEJICTABIICHNs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
yacTh (yHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicss HAyquTCS:

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

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

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

KJIacCH(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHUE CPephl U TIOCKOCTH;

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

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA ¢ KOMOMHAIIMSIMH TEJ BPAIICHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBIH OKOJIO CQEpHI,
cdepa, BiMcaHHas B MHOTOTPAHHUK HJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHUS MEXIy IUIOMIAIMH TOBEPXHOCTEH © 00BbEMaMu
IMOJTOOHBIX TEJI;

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

W3BJICKATh, WHTEPIPETUPOBATH 151 npeoOpa3oBbIBAThH uH(popMalno
O TPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (GUTYpaX, MPEJICTABICHHYI0 HAa 4YepTeXKax M
PUCYHKaX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATH OIEPALMU HAJl BEKTOPaMU;

3a71aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pelarb T€OMETPUYECKHE 3aJa4d HAa BBIYMCIEHHUE VYIJIOB MEXAY HNPSMBIMU H
IJIOCKOCTSIMHM, BBIYMCJICHUE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B LEJIOM,
Ha MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO1a pu pELICHNY;
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CBOOOJIHO ONEPUPOBAThH MOHATUSIMU, CBSI3aHHBIMU C JBUKEHUEM B IMPOCTPAHCTRE,
3HaTh CBOMCTBA JIBUKCHUM,

BBITIOJIHATH U300pa)KeHHUs] MHOTOTPAHHUKOM U TEJl BPAIllEHUs TIPU MapaieIbHOM
nepeHoce, IEHTPATbHON CUMMETPUH, 3€pKATIbHOM CUMMETPUH, MPU MOBOPOTE BOKPYT
MpsSIMOM, MpeoOpa3zoBaHusl TOA00HS;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB U TEJ BpAICHUS: CEYEHUs [WJIUHJpa
(MapaJiIeNIbHO ¥ MEePICHINKYIISIPHO OCH), CEUYSHHUS KOHYCa (Mapaljie)IbHOE OCHOBAHHIO U
MPOXO/IsIIEe YePe3 BEPIIUHY), CEUCHUS 1Iapa;

UCIIOJI30BaTh METObI MOCTPOCHHUS CEUCHUI: METOJ| CIE0B, METO/ BHYTPEHHETO
IPOCKTUPOBAHUSI, METOJI TIEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHUSI;

NPUMEHATh TreoMeTpuyeckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHX 3ajiad,
IPEANOJIaralinX HECKOJIbKO I1aroB PEIICHHS, €CJIM YCIOBUS TNPUMEHEHUS 3aJaHbl
B SIBHOU W HESIBHOM (hopMme;

pemaTh 3aJa4u Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUN M HAXOXJICHHE
T€OMETPUUCCKUX BEITUYHNH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI
P PEIICHUH CTEPEOMETPUUCCKUX 3a]1a4;

OPUMEHATh IOJYyYECHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, AHAIM3UPOBATh U
OLICHUBATh PEAJIbHBIE CUTYaIlMH, IPUMEHATh U3YUEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B TIpollecce IMIOMCKa pEIIeHHs MaTeMaTH4eckd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJEJNMPOBATH PEAJbHbIE CUTYallUH Ha SI3bIKE T€OMETPHUH, UCCIIEI0OBATh MOCTPOECHHBIE
MOJIENTU C HCIOJIB30BAHUEM T'€OMETPUYECKUX TMOHATUNA U TEOpEM, ammapara ajireOpsl,
pemaTh NpakTUYECKUE 3a/1a4l, CBSI3aHHBIE C HAX0KICHUEM F€OMETPUUYECKUX BEITNYNH;

UMETh TPEJICTABIICHUs 00 OCHOBHBIX dTallax pa3BUTHS F'€OMETPUU KaK COCTaBHOM
4acTH byHnameHTa pa3BUTHUSA TEXHOJIOTHUH.
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TEMATHUYECKOE ITNTAHMPOBAHUE

10 KUIACC
Ha3zBanue KonnuecTBo OCHOBHBIE BU/IBI €S TEIBHOCTH
OcHOBHOE coziep>KaHue
pasnena (Tembl) Kypca 4acoB yUaIuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHBIE IPOCTPAHCTBEHHBIE OnpeaensaTh IIOCKOCTh Kak (GUrypy,

burypsi.
[TonsiTHS cCTEpeOMETpUU: TOUKA,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbBIE TTpaBUJIa U300pAKEHUS

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

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKaronIuecs mpsimMasi ¥ IIOCKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MMPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJIEACTBUS U3 HUX.

Crioco06pbl 3a1aHUs TIPSMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBRE.
O06o03Ha4YeHMS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxkeHue ceueHui

B KOTOPOM BBINOJIHSIETCS MUIAHUMETPHUSL.
JlemaTte MpoCTENIIINE JTOTUUECKUE
BBIBOJIbI M3 aKCUOMATHUKHU TIJIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
00BEKTOB, HJICATU3AIIUCH KOTOPBIX
SABJISIFOTCSI AKCHOMBI T€OMETPHH.
N3y4aTh, IpUMEHATh TPUHLIUIIBI
MOCTPOEHUSI CEYEHU.

Hcnonb3oBaTh 111 HOCTPOCHUS
CEYCHHMU METOJI CJIEI0B, METO/I
BHYTPEHHETO MPOECKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEN TIOCKOCTH.
Pemath cTepeoMeTpruueckue 3aaun:
Ha OMNpPEJCIICHUE BU/IA CEUYCHUS U
HaXO0JICHHE €ro IUIOMIA IH.
AKTyamm3upoBaTh (PaKkThl 1 METOIbI
TUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Hcnonp30BaTh Npu penieHUM 3a1a4d




nupaMubl, Ky0a U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o6pakenue nepeceyeHus
IIOJIy4YEHHBIX IUNIOCKOCTEH.
PackpammBaHie NOCTPOEHHBIX CEUECHUM
Pa3HBIMU L[BETAMH.

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

IloBTOpEHKE MITAHUMETPUH.

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

B CEYCHMSIX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJBI:

Teopembr Qaseca u

O IPOIIOPLUOHAIBHBIX OTPE3KaX.
AJNTOpUTM JIEJIEHHS OTpE3Ka

Ha N paBHBIX yacTeu. Teopema
Meunenas.

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

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

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipu3Haku CKpenMBarOIINXCs
MPSIMBIX.

[TapannenbHbie TpPsIMbIE

KrnaccudummpoBaTts B3auMHoOE
PaCTONIOKEHHE TTPSMBIX

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




B IIpocTpaHCcTBe. Teopema

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

Ha JIAaHHOW IPSMOM.

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

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

LlenTpanbHas mpoeKuus.

VYT0JI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3a/auym Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHUE, CBS3AHHBIC

C PacmoI0KEHUEM ITPSMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

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

0 MEPECEUECHUH TUIOCKOCTH ABYMS
napajuieIbHBIMU NPSAMBIMH; TEOPEMY

0 TPEX MapajsIeNbHBIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCA NPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBAETCS
IapaJijIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
JloKka3pIBaTh CBOMCTBA MapajjieIbHOTO
IIPOCKTUPOBAHMS.

N300paxkath B mapauieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemats crepeoMerprueckue 3agaqu
Ha J10Ka3aTEeIbCTBO U UCCIEOBAHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.




[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ]1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKICHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEIH

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

[Tonyuyats npeacraBiieHUE

O IICHTPAILHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEN
B ITIPOCTPAHCTBE

[loHATHSA: MapaIUIETIBHOCTD NPAMOMN U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10ckocTh. CBOKMCTBA NMAPAIEIbHOCTH

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




IIPSMOU U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMPpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

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

JUTS TIOCTPOEHUS CeYeHM KyOa

Y NapajiyIeenunea.

CBoiicTBa ImapauICJICIIUIICAa U ITPU3MBI.

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

CaoiicTBa napaJuIeabHbIX INIOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
NapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3Kax mapauieIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEKY TapaslIeIbHBIMA

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

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

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

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

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

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

CpaBHUBATh U aHAJTM3UPOBATH
peabHbIE CUTYalllH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO PAMOM U
IIJIOCKOCTH B ITPOCTPAHCTBE;




IUIOCKOCTSIMU;, O IEPECEUECHUHU MTPSIMOK
C IByM$ apaJIJIEIbHBIMU TIOCKOCTAMHU

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

[lepneHauKyJIApPHOCTD
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE
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[ToBTOpenue: Teopema Iudaropa

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

B MHOTOTPaHHHKAX.
[lepneHauKyIap U HAKIOHHAS.
[locTpoeHne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX nMepNeHAUKYIAPAX
(npsimasi u oOpaTHas).

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmMyIUpOBaATh ONIPEAECICHUS:
MEePIEHANKYISIPHBIX MPSAMBIX

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

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

O CYILLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSMOM, TPOXOIAIIEH YEPE3 TaHHYIO
TOYKY ¥ NEPIECHAUKYJAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIEHANKYJIISIPHBIC MPSIMYIO




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

Pacuér paccrosiHuii OT TOUKH

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

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISPA IO OTHOIIEHUIO

K IUIOCKOCTH.

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

[Tonyuyats npeacraBiieHUE

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

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

PemaTte npuknagsele 3a1aum,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEINYHUH.




Pemate ctepeoMeTpUUECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0JECHUEM PACCTOSHUH,
IIOCTPOCHUEM IIPOCKIUH.

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

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAalUuH, CBA3aHHbIEC

C NEPHEHIUKYIIAPHOCTBIO NPAMOUN U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOECHHBIE
MOZIEJIH, B TOM YUCIIE U

C UCIOJIb30BAaHUEM ammapaTa aareopbl

VYTibl ¥ pacCTOSHUS
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[ToBTOpEHUE: YrOJI MEXKY NPSIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IPOU3BOJILHOM TPEYIOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

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

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

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YyTJa.
KnaccudunmpoBaTts AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAalyCHON MEpHI.




JIByrpanssiid yros. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[TeprieBqUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
nockocrent. [lpusHax
NIEPIICHAUKYIISIPHOCTH IIIOCKOCTEM;
TE€O-peMa O IPSAMOU NEPECEUEHUS ABYX
IIJIOCKOCTEN NEPIEHAUKYIISPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyTONBHBIN NapaJIeICIUIEN;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIbHOT'O NapaJuIesIeIUIEa.
Teopema o nuaroHanu nIpsIMOYrOJILHOTO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U NPUKIIATHBIC
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PaCIIOI0KEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napauiebHbIX IIJIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
pacCTOsIHUE MEXIY
CKPEIMBAKOIMMHUCS IIPAMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

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

DopmMynUpPOBaTH CIEICTBUEC

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

13 He€ 0 IMarOHAIAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIEHIUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEU, UCTIOJIb3Ys
IUTaHUMETpUYECKUe (GaKThl U METOABI.
IIpoBOANTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIPU
peLICHUU TeOMETPUYECKUX 3a/1aY,
CBS3aHHBIX C IIEPIEHAUKYIIPHOCTBIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE




BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; IPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEIIMBAIOIIUMHUCS MPSIMBIMU

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

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

C IEPIECHANKYISPHOCTHIO MPAMBIX U
TIOCKOCTEM.

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

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

MHoTrorpaHHUKH

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

PSIMOYTOJIBHBIN Mapaieenune, Kyo.

Brimykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHbIE MHOTOIPAHHUKH

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

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

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHU




C Pa3HOU DUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa Ipy BapbUPOBAHUH JaHHBIX.
Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOT'OrpaHHUKOB. [lmanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MOBEPXHOCTAX
JPYTUX NMPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpoCcTpaHCTBE
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[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

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

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

CxansipHoe pou3BeCHUE,
BBIYHCIICHUE yTJIa MEKY BEKTOpAMU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

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

OnepupoBaTh MOHATUSIMU: BEKTOP

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

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUHU CIIOKESHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM




[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allisa 3HaHUM

O6o0maroiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMETpUH

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

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

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

MoenupoBath peaibHYI0 CUTYaALIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arfnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl MPHU PENICHUU 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O Pa3BUBAIOLICHCS HAyKeE,
VCCIIEIYIOIIEN OKPYKAIINN MUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,




IIOMOTAIOIIECH PEIIUTD PEajIbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKICHUS C LIENbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
HccenenoBaTh IOCTPOCHHBIE MOJCIIH.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

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

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

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

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

MJITAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.

CBoauUTH AEUCTBUS C BEKTOpAMU

K aHAJIOTUYHBIM JICHCTBUSIM C UX
KOOpJMHATAMMU.

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

J10 TIJIOCKOCTH.

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

MIPU PEIIEHUU TEOMETPUYECKUX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.




AHanu3upoBaTh U MOJIEIUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBA3aHHBIE BEKTOPAMHU U
KOOpJAMHATaMHU.

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

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTeMaTUKU

[ToBTOpenue, o600IICHNE
Y CUCTEMAaTH3aIns 3HAHUI
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CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJE€I0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapannenbHbie PSMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUMU, YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHJAAPTHBIE TIAPbI
MEPIECHAUKYJISPHBIX TIIOCKOCTEN U
MPSIMBIX, CAMMETPHUH
MHOTOT'PAHHUKOB, TEOpEMA O TPEX
MEPIECHAUKYJIIAPAX, BBIYACICHUS IJINH

Ctpouth ceueHus.

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

MIPU PEIICHUH CTEPEOMETPHUUECKUX
3aj]1a4.

CpaBHUBATh U aHATM3UPOBATH




B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (hOpPMYIIbI

JUIS TUIOIIazied, COOOpakeHust
noao0us.

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

peabHbIE CUTYAllUU U BBISBIIAThH
BO3MOYHOCTb €€ MOJIEJINPOBAHUS

HAa SI3bIKE TEOMETPHH.

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

O6bEM MHOTOTpaHHUKA
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O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenunena. 3aaadu

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

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

CB00OJIHO OTIEPUPOBATH OHITHUAMMU:
00BbEM Tela, 00BEM TPSIMOYTOTLHOTO
napaJuyiesienurea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpeMy 00 00bEME
MPSIMOYTOJILHOTO TapajulelienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKY,
MEPEKIaAbIBATh YaCTH.

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

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C TIETIO BBISIBICHHUS




Boruncnenue 065EMOB TeN

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

dopmyna 00bEMa MHUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

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

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

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaIM3UpOBaATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TapaJuIeICITUIIe A,
MPU3MBI, ITAPAMHU/IBI.

HccnenoBath MOCTPOCHHBIC MOJICIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHHEM
ammapara anreopsbl.

BBIBOANTE OCHOBHYIO HHTETPAIBHYIO
dbopmyIy I BEIYUCTISHHUS 00bEMOB
TeN.

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

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

Tena BpameHus
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[MuuaaprYecKas TOBEPXHOCTb,
oOpa3yromue MUINHAPUICCKOU
TTOBEPXHOCTH.

CB0OOOJHO ONEpUPOBATH MOHITHUSIMU:
WTHHIPUIECKAS TOBEPXHOCTD,
uuauHap. M3yyaTh ciocoOsl




Mumunap. Ipsamont kxpyrosou
uuuHap. [Inomans noBepxHocTu
HUIUHAPA.

Konnueckas moBepXHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnue koHyca
IUIOCKOCTBIO, MapasuiebHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
koHyc. M3o0paxkeHne KOHYCOB U
yCEUEHHBIX KOHYCOB.

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

Ha JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYcCA.

[TpuknagHbie 3a7a4M, CBI3aHHBIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

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

VYpaBuenue chepsl. [Lmomans chepsl u
e€ gacTen.

CummMmetpus cdepsl U mapa.

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

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

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

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW U MOJHOMN IMOBEPXHOCTEN Tel
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4i, CBA3aHHbIE
C TeJIaMU BpalEHUs, HAX0XKIECHUEM
onaan 00KOBOM M TOJTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CCYECHUM.
Hcnonp30BaTh MpHU pEIICHUH 33/1a4
TUTAaHUMETpUYECKre (PaKkThl U METOIBI.
CpaBHUMBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.




CrepeomeTpruyecKkue 3a1aun

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

[Ipukiannpie 3a1a4u, CBSI3aHHbIE
co cdepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
[IO100HSI.

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

AHaNMM3UpOBaTh U MOJIEIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh MOCTPOECHHBIE MOJIEIIH,

B TOM YHCJIE U C UCMHOJIb30BAHUEM
amnmnapara ajareopbl

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

CB0OOTHO OTIEpUPOBATH MOHITHUSIMU:
cdepa u map, UEHTP, PaaANyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACTIONIOKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeabHOU MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacaTEIbHOU INIOCKOCTH.
BreiBoauTs hopMyity JUTsl BBIYUCICHUS
wiomaan cGepsl uepes paanyc cheph.
Pewate cTepeoMeTpudeckue 3agaum,
CBsI3aHHBIC CO chepoii U Mapom,
HAXO0XKJICHUEM ILIOMA I chephl U €
qyacTel, TOCTPOCHUEM CeYeHUM chepbl
U 1mapa.




AHanu3upoBaTh U MOJEIUPOBAThH

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

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

[TpoBOAUTH JIOTHUYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXACHUS

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

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUHN PEAJIBHBIE CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHHUKaMU.
HccnenoBaTte NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl




ITnomany noBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema

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

Brrancnenre o0bEMOB Ten

C TIOMOIIBIO OTPEICTAEHHOTO
unTerpaia. O0bEM KoHyca.

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

[Tpuknaanaeie 3agaun 1o Teme «O0bEMBI
¥ TUJIOIIAIA TIOBEPXHOCTEN TeJl.
O0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 06béMe mapa. [Tnomanp
cthepsl.

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

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

¢ 00BEMOM TI1apa U TUIOMIAIBI0 CHEpHI.
COOTHOIICHUST MEXKTY TIIOIIAISTMHU
MOBEPXHOCTEHN M 00bEMaMM TTOT00HBIX

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

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

B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsbl.

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

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

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




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

CETMEHTAa, IIIapOBOTO CEKTOPa,
JI0IAIbI0 C(EpHI.

CpaBHUBATh M aHATTU3UPOBATH
YTBEPIKICHUS C TIEITbIO BBISIBICHHSI
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UpOBATh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUU PEaTbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
1rapa, IapoBOTro CErMEHTa, IIIAPOBOTO
CETMCHTA, IIOIIA/IbI0 CEpHI.
CB00OOIHO OTIEpUPOBATH TOHATHEM
1o100HbIE Tea B POCTPAHCTBE.
Beraucisate 00BEMBI TENT ¢ TOMOIIBIO
OnpeIeIEHHOT0 UHTeTpaJa.

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

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




MOBEPXHOCTEN U 00BEMAMU TOT00HBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

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

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJIEHUE
T€OMETPUUECKUX BETUUMH

JIBH>KEHMS

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

['eoMeTpuueckue 3agaun

Ha TPUMEHEHHE JIBIKCHUS

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

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

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

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

HA SI3bIKE T€OMETPUHU PEAJIBHBIC
CUTYyalluH, CBA3aHHBIC C PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMHU.




Hcnonp30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH

B IPOCTPAHCTBE, IIIAHUMETPUUIECKHEC
(baKThl U METOIBI.

CB0O0OJTHO OTIEPUPOBATH TOHIATHSIMH:
oToOpaskeHre TPOCTPAHCTBA Ha ceOs,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TTapaJIICITbHBIN TIEPEHOC;
paBEHCTBO U noj00ue Guryp.
Jloka3pIBaTh YTBEPXKJICHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS ABMOKCHUSIMU. BBITIONHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSMAst U
cdepa Diinepa.

PemmaTts reomeTpuyueckue 3aaauu

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

[ToBTOpEHue, 06001IEHHE
U CUCTeMAaTHU3anus 3HaHUHI
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O6o0maroree MOBTOPEHUE TTOHITHI U
METOJIOB Kypca reOMETPHH
10-11 xmaccoB, cucTeMaTHU3aIus

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTEeIbCTBO MaTEMaTUUYCCKUX
OTHOIIICHUH, HAX0XKICHUE




3HAHUM.

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

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

1 METO/IBL.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

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

Hcnonb3oBaTh KOMITBIOTEPHBIE
MIPOTPaMMBbl NPU PEIICHUH 3a7a4.

[Tony4aTe npeacTaBieHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAyKeE,
VCCIIEIYIOIIEN OKPYKAOLINN MUP,
CBSA3aHHOM C peaIbHbIMU OOBEKTaMHU,
MMOMOTAIONIEN PEIIUTh peabHbIE




JKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102




OEAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITMCKA

VY4eOHbiii Kypc «BeposiITHOCTh M CTaTUCTUKA» YriIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4EOHOro Kypca YriyOJIEHHOTO YpPOBHS
Ha YpOBHE cpeaHero oo6Omiero oOpa3oBaHus. YUeOHbIM Kypc NpeaHa3HaueH
st GopMUpOBaHUS Yy OOYyYAIOIIMXCS CTAaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS POJU
TEOPUU BEPOATHOCTEN KaK MAaTeMaTHYECKOTO0 MHCTPYMEHTA JIJISl U3YUYEHUsS CIydalHbIX
COOBITH, BEeIMUMH U TpolieccoB. [Ipu n3yueHun Kypca oOoramarorcs NpecTaBIeHus
oOy4arommxcs 0 METoAax MCCIe0BaHUs U3MEHUYUBOIO MUpPA, PA3BUBAETCS TOHUMAHHE
3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYECKUX METOJOB IMO3HAHMUS KaK HEOTbEeMJIEMOU
YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, MOJTYYEHHBIX
Opy HM3YyYEHHWU Kypca Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, U Ha pa3BUTHE
NPE/ICTaBICHUI O CIIy4allHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXKAY HUMU Ha BaKHBIX
npuUMepax, CHKETbl KOTOPBIX IMOYEPHHYTH M3 OKpyKaroumero mMupa. B pesynbrare
y oOydarommxcss  JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHMe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMaTHUYECKUX MOJENSAX, UCIIOJIb3yEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMOorpaduyecKuX BEJIMYMH, TOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsAX, JUIMTETBHOCTH O0€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHHUI U MPOIIECCOB B 001IeCTBE. YUEOHBIN Kype SIBISETCS
0a30i1 IS OCBOGHHUS BEPOSTHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOAMMBIX
CHEUUATICTaM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEHM, HO TAKXKE COIMAIBHBIX H
NICUXOJIOTHYECKUX, MOCKOJIBKY COBpPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAYUTEILHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a O0oJbpIMX AaHHbIX. L[eHTpanbHy0 YacTh yueOHOTro
Kypca 3aHHMaeT OOCYXXJCHHE 3aKOHa OOJbIIUX 4yuced — (yHIAMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMAaTUYECKYIO (POpMATHU3ALIHIO.

B coorBeTrcTBMM C YyKa3aHHbIMM LEISIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCTP M cTaTHUCTHKa» Ha YIIyOJEHHOM YpOBHE BbIACIEHBl OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaitHple COOBITHS W BeposiTHOCTH» M «CiydaliHbIe
BEJTMYHMHBI U 3aKOH OOJIBIIIUX YUCEI.

[ToMrUMO OCHOBHBIX JTMHHI B YU4EOHBIA KypC BKIIOYEHBI AJIEMEHTHI TEOPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOUMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOIO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YIEOHBIX KypCOB.

Conepxanne nuHuM «CiydaiiHble COOBITHS M BEPOSTHOCTU» CIIY)KUT OCHOBOW JJIs
(opMHUpOBaHUS NPEICTABICHUN O pPACIpPENEICHUU BEPOATHOCTEN MEXy 3HAUEHUSIMU
CIIy4allHbIX BEJIWYMH. BaXHyl0 4acTb B 3TOM COAEPKATEIBHOW JIMHUU 3aHUMAET
U3Y4YEHHE TE€OMETPHUYECKOr0 U OMHOMHMAIBHOIO pPAacHpeleieHUil U 3HAKOMCTBO C HUX
HEMPEPHIBHBIMU aHAJIOTaMH — II0KAa3aTeJbHBIM U HOPMAJIBHBIM paclpeeiICHUsIMHU.
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Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIeTseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeesICHUsIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE U3YUYEHHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU W OINMCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHra
KOPPEJSLIUU U €r0 BBIOOPOYHOTr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/IluarpaMmmMbl paccerBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJIEHUS U3 KypCOB alre0pbl U TeOMETPHUH.

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

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

COJEPKXAHUE OBYUYEHUA
10 KJIACC

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

CnydaliHble SKCIEPUMEHTHI (OTBITBI) W CIy4alHBIE COOBITHS. DJIeMEHTapHbIE
coObITUa  (MCcX0abl). BeposTHOCTH ciydaitHOTO CcOOBITHS. bBIM30CTH YacTOTBI H
BEPOATHOCTU COOBITHI. Cily4ailHble OIMBITHI C PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

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

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

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

Cepust He3aBUCHUMBIX HUchbITaHud beprymmn. CnydailHbld BBIOOpD M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas BEJIMYMHA. Pacnpenenenne BEPOSATHOCTEMN. Jnarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMM BeJIWYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [IpuMepsl pacnpeneneHuii, B TOM YKCIe TEOMETPUUECKOE U OMHOMUAIILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX Cly4alHbIX BeauunH. HezaBucumele ciaydaitHbie
BEJIMYUHBI.

MaremaTudeckoe OXKMUJaHuE Ciay4yalHOU BenuuuHbl (pactpexaenenus). [Ipumepsl
MPUMEHEHUSI MAaTEMaTUYECKOr0 OXHUAAaHMs (CTpaxoBaHue, JoTepes). MaTtemaTuueckoe
OXKHMJIaHWE OWHApPHOM CIIydallHOM BeIWYMHBI. MaTeMaTuuecKoe OXKHUJIAHHE CYMMBI
CIIy4ailHbIX BeIMYUH. MaTeMaTnyecKkoe 0KHJIaHue TeOMETPUUECKOro 1 OMHOMUATBHOTO
pacupeneseHuNn.

Jucnepcust U CTaHAApPTHOE OTKJIOHEHHE CIy4YalHOM BEJIMYMHBI (pacrpeesieHus).
Hucnepcust OMHAapHOM  cilydailHOM  BeNWYMHBL. ~MareMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4YalHbIX Beau4uH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAJIBHOTO pacnpeneieHus. JJucnepcus u ctanaapTHoe
OTKJIOHEHUE F€OMETPUUECKOTO paCIpPEICICHHUS.

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

HenpepeiBHble  ciywalinple  BenuuuHbl. [lpumepsl. @yHKUHMS  IUIOTHOCTH
BEPOSITHOCTU paclpenieNieHrus. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBa. 3ajauu,
IPUBOASIINE K MOKA3aTEIbBHOMY PaClpeAeIeHUI0. 3a1aui, TPUBOASIIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKIMA TUIOTHOCTU BEPOATHOCTH INOKA3ATEIBHOTO PacCIpeIeiICHUs,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PACIPENAECIICHHUS.

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

KoBapmarus nByx ciaydailHeIX BedqnduH. KoddPuIMEeHT TUHEHHOW KOPPEISIHH.
CoBMmecTHBIC HAOMIOJEHUS JBYX BEIMYHH. BBIOOpOUYHBIN KOAIDPHUIIUEHT KOPPEISAIHH.
Paznuune Mexny JTMHENHOW CBS3bIO M NPUYMHHO-CICICTBEHHOW CBsA3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kacca oOyyaromuiics HayqIuTCs:

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

CBOOOTHO OTIEPUPOBATH MOHITHAMU: CITyYalHBIN IKCIIEPUMEHT (OTIBIT), CIIyJaitHOE
coObITHE, 3JIEMEHTApHOE CllydyallHOe COOBITHE (JIIEMEHTApHBIM HCXO0Md) CIy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITU B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTaAPHBIMU COOBITUSIMU;

HaxXoAuThb W (GOPMYIUPOBATH COOBITHUS: TIEpECEeUeHHE, OOBEeIMHEHHE ITaHHBIX
COOBITUI, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY, HUCIOJIL30BaTh AUArpaMmmel Diliepa,
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KOOPJMHATHYIO TOPSMYIO Uil pEleHusl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOKEHHS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

OIIEPUPOBATH IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAaHHOI'O HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOXKEHHUS, IEpeBa CIIy4ailHOTO OMbITa, UCIOJIb30BaTh
(GopMmyny MOIHON BEpOSTHOCTH, (opMyiy balieca mpu pelieHuu 3anad, ONpeessTh
HE3aBUCUMOCTb COOBITHI 10 (POPMYJIE U MO OPTaHU3ALUH CIYYAHOTO SIKCIIEPUMEHTA;

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

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX U HeyJlaya, HE3aBUCUMBIE UCIBITAHUSI, CEpUsl UCIIBITAHUM, HAXOIUTh BEPOATHOCTHU
COOBITHII: B CEpUU HCIBITAaHUI A0 MEPBOTO yclexa, B CEpUM UCHbITaHui bepHyium,
B OITIBITE, CBI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH;

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

K konimy 11 kiaacca oOyyaromuiicss HAyIuTCS:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIpPEAEIEHUE IBYX CIy4YallHbIX BEJIMYHH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO paCHpeAesieHus JBYX CIyYalHbIX BEJIUYUH
IUIsl BBIJETICHUS PACHpPENENICHHUs] KaXXIOW BEIWMYHMHBI, OINPEIEICHUS HE3aBUCUMOCTH
CIIy4YalHbBIX BEJIUYHH;

CBOOOJTHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXUAAHUS CIydyalHOU
BEJIMYUHBI (pacmpenesieHus), MPUMEHSTh CBOMCTBA MaTEMAaTUYECKOrO  OXHUIAAHUS
OpU penieHUH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWE€ OWHOMHUAIBHOTO U
F€OMETPUYECKOTO PaCIpeeIeHUN;

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

BBIYHCIISATh BBIOOPOYHBIC XapaKTEPUCTHUKH TIO JTAHHOW BHIOOPKE M OIIEHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYNHOCTM  JAHHBIX IO  BbIOOPOYHBIM
xapaktepuctukaM. OUEHHUBaTh BEPOSITHOCTU COOBITUA W MPOBEPSTH MNPOCTEUILINE
CTaTUCTUYECKHUE TUIIOTE3HI, MOJIb3YSICh M3y4YECHHBIMU pacnpeneneHusIMu.
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TEMATHUYECKOE ITNTAHMPOBAHUE

10 xaacc
Ha3zBanue KonnuecTBo OCHOBHBIE BU/IbI I€STEIBHOCTH
OCHOBHOE COIEpKAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThl Teopuu rpados 3 I'pad, csa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXTy HUIMU C TTIOMOIIIbI0 rpada,
CreneHb (BaJI€HTHOCTh) BEPIIMHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nukib. rpada.
I'padsr Ha miockoctu. epeBo BoiensaTe B rpade nenu v UKk,
CIIy4aillHOr'O 3KCIIEpUMEHTA CtpouTth AepeBO MO OMUCAHUIO
CIIy4allHOT'O OIIbITa, OIUCHIBAThH
Clly4aifHble COOBITUSI B TEPMHUHAX
JiepeBa.
PemmaTe 3a/1a4n ¢ TOMOIIBIO
rpa¢oB
Cry4aifHbI€ OIIBITHI, 3 Cryualinble SKCIEPUMEHTHI (OIIBITHI) Br1ensTh 1 ONMChIBaTh
CITy4aitHbIe COOBITHS U U CITy4aiiHbIe COOBITHS. DJIeMEHTapHbIC CJIy4aliHbI€ COOBITHUS B CIy4YailHOM
BEPOSITHOCTU COOBITHIA coObITHs (McX0bl). BeposTHOCTH OTIBITE.
ciydaifHoro coObITHs. BepositHocTH ®opMyNIUPOBATH YCIOBHS MPOBEACHHUS
COOBITHI B OITBITAX CJIy4ailHOTO OMBbITA.
C PaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU HaxonuTs BEpOSITHOCTH COOBITUI
COOBITUSIMU B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU UCXOJIAMU
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Oneparuun

HaJl MHO’)KECTBAMH

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

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

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

Hcnonp3oBaTh ArarpaMMebl Ditiepa

1 BepOajbHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ[ COOBITUSIMU.

OrneHUBaTh U3MEHEHUE BEPOSITHOCTEH
COOBITHI 110 MEpE HACTYILJICHUS
JPYTHX COOBITHH B CITy9aiiHOM OTIBITE.
Pemats 3ama4n, B TOM 4nciie

C UCIIOJIb30BaHUEM JICpeBa CIy4alHOTO
OTbITa, GOPMYIT CIIOKCHHS

U YMHOXXCHHS BEPOSITHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

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

dopmMyIUpoBaTh U JJOKA3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSI TIEPEYUCIICHHSI DJIEMEHTOB
Pa3TUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb30BaThCs hOpMyIIOii 1
TpeyrojibHUKOM [lackais

JUTSI OTIPE/ICIICHUS YHCIIa COUCTaHUH.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHms
BBIPAKECHU U
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Cepuu nociie10BaTEIbHBIX
ucnbITaHui. McnibiTanus
bepnyin.

Crny4alinblii BEIOOD

U3 KOHEYHON COBOKYITHOCTH

buHapHbIi Cily4alHbIN| ONBIT
(ucpITaHUE), YCIIEX U HEeYyaya.
HesaBucumeie ucnpiTaHus.
Cepust HE3aBUCUMBIX UCTIBITAHUM
no nepsoro ycnexa. Cepus
HE3aBUCHUMBIX HCTIBITAHUI bepHyn.
Crny4aiiHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

[IpakTuueckas pabora

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

Pa30uBaTh Ci10>KHBIE SKCIEPUMEHTHI
Ha OT/EJIbHBIE UCTIBITAHMUS.

Pewrate 3a1a4mn Ha MOUCK
BEPOSITHOCTEN COOBITUH B CEPUU
WCIIBITAHUN 10 IEPBOTO yclexa u

B CepUsX UCIbITaHUN bepHyiun,

a TaK)Ke B ONBITaX CO CIIy4YalHbIM
BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
¢bakToB 1 (HopMys, B TOM YUCIE B XOJE
MPAKTUYECKOM pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (YHKIUI

CrnydaliHble BEIMYUHBI
U pacrpeeeHus

14

CrnyudaitHas BennunHa. Pacnipenenenue
BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BeqnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJIAHUE CITYYaliHOW BEJINYHHBI.
CoBMmecTHOE pacpeielieHHe IBYX
CIy4dainHbIX BenuuuH. HezaBucrumeie
ciay4aitHble BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAAHUS.

OcBauBaTh MOHATHSA: CIydaiiHas
BEJIMYMHA, pacpe/iesieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrnpeeneHus.

HaxonuTs 3Ha4€HUSI CYMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYNH.
Crtpoutb OMHapHBIC pacupeeIcHus
10 OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
IrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

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

[Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJINL]

CTpouTb COBMECTHBIE paclpeieeHus.

N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

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

OcBauBaTh MOHATHUSA: TUCIIEPCHUS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

I10 pacIpeaeIICHHUIO.

N3yuath CBOMCTBA AUCTIEPCUH.

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

OBILEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME

34

77



11 KJIACC

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

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

[Ipaktuueckas padbota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBI METO
WCCIIEJOBAHU, B TOM YHCJIE B XOE
MPAKTUYECKOMN paboThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYITHOCTH U
city4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

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

C HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAsl TUCTIEPCHS.
Bbrancnars BBIOOpOYHbBIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHA: CTATUCTUYECKAS
TUIIOTE3A.

OrneHUBaTh BEPOSITHOCTHh COOBITUI U
MIPOBEPATH MPOCTEUIINE TUITOTE3BI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOAE MPAKTUUECKON
paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupereneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE paclpeeacHus

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

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

3HAKOMUTBLCS MMOHSATHUSIMH:
HETIPEpbIBHAS CIy4yaiiHasl BEJTMUYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOATHOCTH COOBITHIA
M0 TaHHOW (PYHKIIUU

TUIOTHOCTH.

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

T10 TT0KAa3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOIAIINX K MTOKA3ATETbHOMY
pacIpeieICHUIO0 U K HOpMaJIbHOMY
pacpeeIeHUIO

Pacnpenenenne Ilyaccona

ITocnemoBaTeabHOCTH OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NPUBOISIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas pabota

C MCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJINI]

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC

1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4mcCle B XOJI€
MPaKTUUYECKON pabOThl C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKITUN SJIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHUS: KOBApUALIUA,
BEJTUYMHAMU BennunH. Koadduuuent koppensuuu. K03 PULIMEHT KOppEeNSLUUHU, JIUHEHHAS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeIMUYUH. BeiOopounslii ko3 puiuent | OreHUBaTh XapaKTep CBSI3U MEXKITY
Koppensiuuu. Paznuuue Mexay CIIy4ailHBIMU BETUYMHAMH, UCXOJS
JMHEHHON CBSI3bI0 U MPUYUHHO- U3 MPUPOABI JAHHBIX U BHIYMCICHHBIX
CJIICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuyeckas pabora Hcnonb3oBaTh AMarpaMMbl
C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus 11 U300 paKeHUS
TabJIUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth K03hPuIiueHTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOI pabOThHI C MPUMEHEHUEM
CTaHIAPTHBIX (DYHKITAH
O060061eHne u 11 [IpencraBieHne JaHHBIX C TOMOIBIO [ToBTOpATH M3y4EHHOE U BHICTPAUBATH

cucTeMaTHh3alysa 3HaHUU

TaOJIUIl U TUarpaMM, ONucaTeNIbHas
CTaTHCTHKA, OTIBITHI

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

CHUCTEMY 3HAHHUI
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BEJIMYMHBI U PaCPEICIICHNUS,
MaTEeMaTUYECKOE OXKUTaHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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