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®enepanpHas pabouas mporpamMma mo ydeOHoMy mpeamery «MaremaTukay



(yrnyOnéHHblli ypoBeHb) (MpeaMeTHast 00acTh «MaremaTtuka U nHpopMatukay) (naiee
COOTBETCTBEHHO - IMPOTpaMMa 10 MaTeMaTHKE, MaTEMAaTHKa) BKITIOYAET MOSCHUTEITHLHYIO
3aIliCKY, COJEp)KaHue OOydeHUsl, TUIAHUPYEMBbIC PE3YJIBTaThl OCBOSHUS TPOTPAMMBI T10
MaTeMaTHKe, TeMaTHIECKOE TJIaHUPOBAHHE.

[TosicauTenpbHAS 3aMUCKa OTPaKAET OOIIKE IeNH U 3a/1a4l N3YYCHHSI MaTeMaTHKH,
XapaKTePUCTUKY TICUXOJIOTHYECKUX MPEANOCHUUIOK K €€ HM3yueHUI0 O0y4aromuMucs,
MECTO B CTPYKType Y4eOHOTO IUIaHa, a TakKKe MOIXOIbl K OTOOPY COAEp)KaHWs, K
OTIPE/ICTICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpE TEMATHIECKOTO IJITAHUPOBAHUSI.

Conepkanue OOy4Y€HHsI PACKPBIBAE€T COJEpKATENbHbIE JIMHUU, KOTOPBIC
npearalTcs Ui 00sS3aTeIbHOT0 M3YYEHHS B KaXKIOM KJlacce€ Ha yYPOBHE CpPEIHETO
oO1rero oOpa3oBaHusI.

[TnanupyeMble pe3yibTaThl OCBOCHHUS MPOTPAMMBI IO MaTEMaTHKE BKIIFOYAIOT
JMYHOCTHBIE, METaNpeIMETHBIE pe3yibTaThl 3a BECh MEpUOj OOy4YeHHsS Ha YpOBHE
cpelHero o0miero oopa3oBaHus, a TaKXKe MPEAMETHBIE JTOCTHKEHHUSI 00ydaromerocs 3a
KQK/JIbIM 101 00yUYeHusI.

IMMOACHUTEJBHASA 3AIINCKA

[Iporpamma o MateMaTuke yriIyOJIEHHOTO YPOBHS JIs 0OyJaronIuXxcsl Ha YPOBHE
cpeaHero oo6iiero oOpa3zoBaHus paszpadotaHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K MaTeMaTHYE€CKOMY
o0pa30BaHUI0, U TPAAULUN POCCUUCKOro oOpa3oBaHus. Peanuzaunms mporpaMmbl 1O
MaTeMaTuKe 00eCreynBaeT OBJIA/ICHUE KIIFOUEBBIMH KOMIIETEHITUSIMHU, COCTABIISIFOIITUMU
OCHOBY JUII CaMOpPa3BUTHSA W  HENPEPHIBHOTO  00pa3oBaHMs, IEJIOCTHOCTh
OOIIEKYyNbTYPHOTO, JIMYHOCTHOTO W  IIO3HABATEIBHOTO  PA3BUTUSA  JIMYHOCTH
oOydJarommxcs.

B mporpamme mo mMaTteMaTHKe Y4TECHBI UICH W ToJokeHus «KoHIlenuu pa3BuTus
MaTteMatuyeckoro oOpaszoBanusi B Poccuiickoii ®epepanum». B cooTBercTBUM €
Ha3BaHUEM KOHIIEMIIMYM MaTeMaTH4YecKoe oO0pa3oBaHWE JOHKHO, B YACTHOCTH, PEIIATh
3a/1ady oOecreueHusi HeoOXOJUMOro CTpaHe dYuciaa OO0Yy4aroIuxcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIS TMPOJOJDKCHHsI O0pa3oBaHUS IO Pa3TMYHBIM
HaIpaBJICHUAM, BKIIFOUas MPETOIaBaHNEe MAaTEMAaTHKH, MAaTEMaTHYCCKUE MCCIICIOBAHNUS,
paboty B cdepe nHOOPMAIMOHHBIX TEXHOJOTUM M JAPYTHUX, a TaKXKe 0OecTieUeHUs s
KKJOTO 00YYaromerocsi BO3MOKHOCTH JOCTIKEHUS MaTEMaTHYECKON IMOATOTOBKU B
COOTBETCTBHH C HCOOXOIMMBIM €My YpOBHEM. MIMEHHO Ha peleHne dTUX 3a/1a4 HalleJaeHa
mporpamMma 1o MaTeMaTuKe yriryOJaEHHOTO YPOBHS.

B smoxy mudpoBoii Tpanchopmarmu BceX chep YeToBEUSCKON ESITCIBHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMCHHBIM YEIIOBEKOM 0€3  Xopormiekh
MaTEeMaTUYECKON MOATOTOBKH. JTO OOYCJIOBJICHO TEM, YTO B HAIIM JHU PACTET YUCIIO
CHEIUATbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MATeMAaTHKU: U B
chepe SKOHOMUKH, W B OHW3HECE, W B TEXHOJIOTHUYECKMX OOJACTAX, W Jaxke B



ryManuTapHbix chepax. Takum oOpazoM, Kpyr 00yUaromuxcs, JIsl KOTOPbIX MaTeMaTHKa
CTAaHOBUTCS 3HAYMMBIM TpeaMeTOM, (¢yHIaMEHTOM 0Opa3oBaHHs, CYIIECTBEHHO
pacupsieTcsi. B Hero BXOAST HE TOJIBKO OOy4YaroUIuecs, IJIaHUPYIOIIUE 3aHUMAThCS
TBOPYECKOM M HCCIEN0BATENbCKONM paboTOil B 00JAaCTH MaTeMaTUKU, MH(POPMATHKH,
(GU3UKH, SKOHOMUKH U B APYruX 00JacTsIX, HO M T€, KOMYy MaTeMaTHKa HyXHa JJIs
UCITI0JIb30BAHUS B MPOQECCUIX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C HEH.

[IpuknagHas 3HAYUMOCTh MaTeMaTHUKUA OOYyCIIOBJ€HA TEM, 4YTO €€ MNpPeaIMETOM
ABJIAIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYpPbl HAILIETO MHUpA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBbIE  OTHOIICHUA, (YHKIMOHAJIbHBIE 3aBUCHUMOCTH U  KaTeropUH
HEOTpeAeNEHHOCTH, OT MPOCTEHININX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, /0
JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISl pPa3BUTHSI HAYYHBIX U TEXHOJIOTMUECKUX UJIEH.
be3 KOHKpETHBIX MaTeMaTHMYECKUX 3HAHUU 3aTPYyAHCHO MOHHUMAaHHWE MPUHIIUIIOB
yCTpOMCTBA U HCIOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCIPUSATHE M UHTEPIpETAIs
pa3HOOOpa3HOW  COLMANBHOM, HSKOHOMMYECKOH, MOJMTUYECKON  HHQOpMaIUH,
Mano3ppexkTuBHA TOBCEAHEBHAs MNpaKTHYECKas JeATeIbHOCTb. Bo MHOrux cdepax
po(hecCUOHATIBHON A TENIbHOCTU TPEOYIOTCSI YMEHUS BBIIIOJIHATD PACUETHI, COCTABIISATh
IITOPUTMBI, TPUMEHATH (OPMYIIbI, TPOBOAUTH TEOMETPHUYECKHE HW3MEpPEHUs W
NOCTPOEHUS, YNTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATh HH(DOPMALINIO
B BUJI€ TaOJIULI, IUarpaMM U rpauKOB, IOHUMATh BEPOSITHOCTHBIA XapaKTep CayyailHbIX
COOBITUI.

OnHOBpPEMEHHO ¢ pacHiMpeHueM chep NPUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM
oOmecTBe BcE Oosiee BaKHBIM CTAaHOBUTCS MAaTEMaTHUYECKUW CTWJIb MBIILIICHUS,
MPOSIBIISIONINICS B ONpEACNEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce H3ydeHHs
MaTeMaTHUKUd B apceHal MpPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa30oM BKIIIOUYAIOTCS MHAYKIUSA U JeAYyKIHs, 0000IIeHre U KOHKPETH3aIusl, aHajIn3 U
CUHTE3, Kiaccu(ukanus U cucreMarusaius, abcrparupoBanue u ananorus. OOBEKTHI
MaTEeMaTHUECKUX YMO3AKIIOUCHHWH, TpaBuUia WX KOHCTPYHUPOBAHUS PACKPBHIBAIOT
MEXaHM3M  JIOTHYECKHX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHHS
dbopmyaupoBaTh, 0OOCHOBBIBATh M JIOKA3bIBAaTh CYXKJICHHS, TEM CaMbIM (HOPMHUPYIOT
JOTUYECKHA CTWIh MBIIJICHUS. Benmymas poip NpUHAAICKAT MaTEeMaTHKE B
(GbOopMUPOBAHUN ANTOPUTMUYECKON KOMIIOHEHTHI MBILIUICHHUS M BOCIUTAHUU YMEHHM
NeiCTBOBaTh MO  3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATH HM3BECTHBIE U
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemieHus 3amad - OCHOBBI JJISi OpraHU3aIlluu
yueOHOW JeATeNbHOCTH Ha YpOKaX MaTeMaTUKU - pa3BUBAIOTCS TBOpYECKas U
MPUKIIaTHAS CTOPOHBI MBIIILICHUS.

OOyueHne MaTemMaTHKe AaE€T BO3MOKHOCTb pPa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
palMOHAIBHYI0O U WH(OPMATUBHYIO pedb, YMEHHWE OTOMpaTh HauOOJIee MOAXOISIINE
SI3BIKOBBIC, CHMBOJUYECKHE, TpapUUecKhe CpeACTBa IS BBIPAKEHUS CYXKICHUU U
HaTJISAHOTO UX MPEACTABICHUS.

HeoOxoauMbIM KOMIOHEHTOM OOIIEe KyJbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABJIIETCS 00IIee 3HAKOMCTBO C METO/IaMH MMO3HAHMS IEUCTBUTEIILHOCTH, IIPE/ICTABJICHHE



O MpeaMere U METOJE MAaTEeMaTHKH, €ro OTJIUYUSAX OT METOJIOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHHS MAaTeMaTUKHU ISl pPElIeHUs
HAyYHBIX ¥ IPUKIAJHBIX 337a4. TakuM 00pa3oM, MaTeMaTHueckoe 00pa3oBaHUE BHOCUT
CBOI BKJIaJ B (hOPMHPOBaHUE O0IIEH KYJIbTYpPhI YeJIOBEKA.

W3yyeHue maTemMaTHKHA CHOCOOCTBYET SCTETUYECKOMY BOCIUTAHUIO 4YEJIOBEKa,
MOHUMAHUIO KPacoThl U U3SIIECTBA MATEMAaTHYECKUX PACCYXKIACHUH, BOCHPUITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHbiMU HENIMH 00yueHus: MaTeMatuke B 10-11 kimaccax Ha yriayOnéHHOM
YPOBHE MPOJIOJKAOT OCTABATHCS:

dbopMUpOBaHHE UEHTPAJIbHBIX MATEeMATUYECKUX TMOHATHH (YUCIIO, BEIMYUHA,
reomMerpuyeckas (Qurypa, TNepeMeHHas, BEPOATHOCTb, (PYHKLHSA, MPOU3BOJHAS,
MHTErpai), 00ecreurnBaOIINX TPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHMsI 00yJarOIMINXCS;

noJiBeJIcHuEe OOydYalIMXCsl Ha JOCTYIHOM JJii HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMaTHKU M OKPYXKAIOLIETO MHpa, TOHUMAHUIO0 MAaTEeMaTUKHA KaK YacTH
o011ei KyJabTyphl YEJIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYarommxcs,
MO3HABATEJILHON aKTUBHOCTH, MCCIIECOBATEIILCKUX YMEHUN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YYCHUIO0 MaTeMAaTHUKHU;

dopmupoBanre (QPYHKIMOHAIBHONH MaTEMaTHUYECKOH TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMAaTHYECKHUE ACMEKThl B PEAIbHBIX YKU3HEHHBIX CUTYaIUsX W TpU
U3YYEHUU JPYTUX yYEOHBIX PEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN,
bopMyIMpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO3[aBaTh MaTEMaTUYECKUE MOJENH,
MPUMEHSATh OCBOCHHBIM MaTEMaTHYECKUU ammapaTr Il pelIeHUus MPaKTUKO-
OpPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOTyYECHHBIC PE3YIbTATHI.

OCHOBHBIMHM JTUHUSIMU cojniepkaHusi matematuku B 10-11 kmaccax yrimy6iaéHHOTO

YPOBHSI SIBJISIFOTCSI: «Hucna u BEIYUCITICHUSY, «Anredpay» («Anredpandeckue
BBIpAXKEHUS», «YPaBHEHUS W HEpPaBEHCTBa»), «Hauama maTeMaTHuecKOTO aHaIn3ay,
«I"'eometpust» («I'eomeTpuueckue GUrypsl u UX CBOWCTBa», «M3Mepenue
Tr€OMETPUYECKUX BEIIMUUHY), «BeposTHOCTD 1 CTaTUCTHKay». JlaHHBIC JIMHUU

pa3BUBAIOTCS MApaJUICIBHO, KaXK/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJHAKO HE
HE3aBUCHUMO OJIHA OT JPYTOW, a B TECHOM KOHTAKTE U B3auMoJencTBuu. Kpome 3toro, nx
OOBEIUHIET JIOTMYECKAss COCTAaBJIAIONIAs, TPAJUIIMOHHO TPHUCYIIAas MaTeMaTUKE W
MPOHU3BIBAIONIAS BCE MATEeMaTUYECKUE KYpChl U  COAEp)KATEJIbHbIE  JIMHUHU.
CdopmynupoBannoe Bo I'OC COO TpeboBaHUE «yMEHHUE ONEPUPOBATH MOHATUIMU:
Ompe/ieJIieHHe, aKCHUOMa, TEOpEMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, I0KA3aTelIbCTBO,
paBHOCWIIbHBIC (POPMYITHUPOBKH, yMEHUE (POPMYIHPOBATH OOPATHOE U TIPOTUBOIIOJIOKHOE
YTBEPIKJICHHUE, TPUBOJIUTH MPUMEPBI U KOHTPIIPUMEDHI,



®denepanbHas padouas nporpamma | Maremaruka. 10-11 kmaccer (yriayOn€HHBIH YPOBEHbD )
HUCIIOJIB30BAaTh MECTOL MaTeMaTHUYECKOM WHAYKIOHUH, MIPOBOAUTL AOKA3aTCIbHLIC
PACCYIKACHUA Inpun  pCIICHUHA 3ajay, OOCHHUBATL  JIOTHUYCCKYIO IIPpaBUJIbHOCTDb
pacCy X JICHUI» OTHOCUTCS KO BCEM y4eOHBIM KypcaMm, a (JOpPMHUPOBAHHE JIOTUYECKUX
YMEHUM pachlpenensercs Mo BCeM TojlaM oOydeHHs Ha ypOBHE CPEAHEro OOIIero
o0Opa3oBaHUs.

B cootBerctBUn ¢ ®I'OC COO MaremaTuka sIBISETCS 005S3aTEIbHBIM MPEIMETOM
Ha JaHHOM YypoBHe oOpa3oBaHus. Hacrosmeld mnporpamMmoil 1o MaTeMaTHKE
npelycMaTpuBaeTCsl M3ydeHue ydyeOHOro mpeamera «MaremaTuka» B pamMKax TpEX
y4eOHBIX KypcOB: «Airedpa M Hadajga MaT€MaTHYECKOro aHaiau3ay, «l eoMmerpus»,
«BeposTHOCTD U cTaTuCTUKa». POPMUPOBAHUE JIOTUUECKUX YMEHUI OCYIIECTBIISIETCS Ha
MPOTSKEHUH BCEX JIET 00YUYEHHS Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus, a 3JIEMEHTHI
JIOTUKY BKJIIOYAIOTCS B COJIEP’KaHNE BCEX Ha3BaHHBIX BBILIE YUEOHBIX KypCOB.

OOmiee KOMMYECTBO 4YACOB, HAMpPaBICHHBIX Ha W3YYCHHE MAaTEeMaTUKA Ha
yriyoneHHoM ypoBHe - 544: B 10 kmacce - 272 ydaca (8 yacoB B Heneno), B 11 kiacce -
272 gaca (8 4acoB B HEJIEIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHcKoOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMU OOYYaIOIIErocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUMCKOr0 OOIIeCcTBa, MPEACTABICHHE O MAaTEMaTUYECKUX
OCHOBaX (PYHKIIMOHHUPOBAHUS PA3UYHBIX CTPYKTYD, SIBJICHHM, IPOLIETYP TPaXKTaHCKOTO
oO1miecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJICUCTBOBATh C COLUATBLHBIMU
WHCTUTYTAMH B COOTBETCTBHH C UX (PYHKUUSIMH U Ha3HAYCHHEM;

2) MaTPHOTHUYECKOTO BOCTIMTAHUSI:

c(hOPMUPOBAHHOCTh POCCHUUCKON TPaXKTAaHCKOM WJACHTUYHOCTH, YBaXKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTUKH, LEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSM POCCUMCKHMX MATEMAaTHUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTH)KCHUH B IPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKHU;

3) AYyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMA:

OCO3HAaHWE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Haponaa, Cc(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3THUYECKOrO TIOBEICHHUS, CBSA3aHHOIO C IPAKTHYECKUM
NPUMEHEHUEM JOCTHXKEHHM HAyKH W JEATEIbHOCTBIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3CTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIHOYAsA OCTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/]au, PEUICHUN, PACCYKICHHM, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢u3nUecKoro BOCIUTAHMS:

c(OpPMHPOBAHHOCTh YMCHHUS INPHUMEHSTh MaTEMaTHYCCKHE 3HAHUS B HHTEpecax
3I0pOBOTO W 0e30macHOTO 00pa3a JKW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0pPOBOE TIMTAaHHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U  OT/AbIXA,
peryisipHas GuU3NYecKas akTUBHOCTD), PU3NICCKOE COBEPIICHCTBOBAHHUE TIPH 3aHATHIX
CIIOPTHBHO-0370POBHUTEIBHON JACSITEIbHOCTHIO;

6) TpyI0BOr0 BOCIIMTAHMA:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3IuIHBIM
chepam mnpodheCCUOHAIBHOM JEATEIBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U e
MPWIOKCHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP Oymymied mpodeccun u
peann30BbIBATh COOCTBEHHBIC »KU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTHh K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha TMPOTSHDKCHWHM BCEH KU3HU,
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B PEIICHUHM MPAKTUYECKUX 3a7a4 MATEeMaTHUYCCKOU
HaTPaBIEHHOCTH;



7) 3KOJOTHYeCKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphbl, TOHUMAHUE BIUSHUS COIHAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATIBLHON CpEJibl, OCO3HAHUE
r100aJbHOTO XapakTepa 3KOJOTHYECKMX MpoOJeM, OpHEHTalus Ha I[PUMEHEHHE
MaTEeMaTHUECKUX 3HAHMWA JJs pelIeHus 3adad B 0oOJacTH OKpYXKaloIel Ccpeabl,
IUIAHWPOBAHHUE NOCTYNKOB U OLIEHKH HMX BO3MOXHBIX IOCIEACTBUI ISl OKpYXaroLlei
CpeIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOLIECTBEHHON NPAKTUKH, IOHUMAHHE MAaTEMaTUYECKON HAyKH Kak
cepbl UeI0BEUECKOMN NeATENbHOCTH, ITAOB €€ pPa3BUTHUS U 3HAYMMOCTH JJISl Pa3BUTHS
UMBWIN3ALNK, OBJAJCHUE SI3bIKOM MATEMAaTUKH M MAaTEMaTUUYECKON KYJbTYpOll Kak
CpPEIICTBOM  T[O3HaHUS  MHUpA, TOTOBHOCTh  OCYIIECTBIIATH  MPOEKTHYIO U
UCCJIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare uzyueHus MaTeMaTHUKU Ha YPOBHE CpPEeIHEro 001ero o0pa3oBaHus y
oOyuaromerocss OyayT cOpMUpPOBaHbl IO3HABaTENbHbIE YHUBEpCAJIbHbIE YUYEOHBIC
JNEUCTBUS, KOMMYHHMKAaTHUBHBIE YHUBEpCAJIbHbIE Y4e€OHbIE JIEHCTBUA, PETYJISTUBHbBIC
YHUBEpCaJbHbIE yUeOHbIE IEWCTBUS, COBMECTHAS €SI TEIbHOCTb.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YYeOHbIE 1eCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBIIITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATUN, OTHOLIEHUUA MEXIY MNOHATHAMH, (HOPMYIUPOBATH OMNPEAEICHUS
NOHSTUN, YCTaHABIIMBATh CYIIECTBEHHBIM NpPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
000O0LIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh, POPMYJIMPOBATh U MPEOoOPA30BBIBATH CYKJIEHUSA: YTBEPAUTEIbHbIC
U OTpHILATEIbHbIC, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHbIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTUBOPEYMUS B
(dakTax, TaHHbIX, HAOJIIOJICHUIX U YTBEPKACHUSIX, IPeAiaraTb KpUTEPUHU JJis BbISIBIICHUS
3aKOHOMEPHOCTENU W MPOTUBOPEUUI;

JI€JIaTh BBIBOBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX
YMO3AKJIIOYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

MIPOBOJAUTh CAaMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKACHUMN
(npsiMble ¥ OT TPOTHMBHOIO), BBICTPAWBATH ApryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust yueOHOW 3ajjauM (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BHIOUpaTh Hanbosee MOAXOIAIMINNA C YIETOM CaMOCTOSITENIbHO BBLACIEHHBIX
KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

WCIOJIb30BaTh  BOMNPOCHI KaK MCCIIEIOBATEIbCKAN HWHCTPYMEHT TO3HAHUS,
dbopMyIHpoOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTHBOpEUHE, MpoOeMy, YCTaHABIMBAThH
HUCKOMOE ¥ JaHHOE, (DOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO TMO3UITNIO, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPHUMEHT, HMCCIEAOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YecKoro oO0beKTa, SBJICHHUSA, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOSITeIbHO  (popMyIUpOBaTh OOOOIIEHUS M BBIBOJBI 110 pe3yJibTaTam
MPOBEAEHHOTO HAOJIONICHUS, MCCIIEIOBaHUs, OLICHUBATh JOCTOBEPHOCThH MOJYYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O0OOIICHUI;

MMPOTHO3UPOBATh BO3MOXHO€ pPa3BUTHE TMPOLECCA, a TaKXKE BbIJIBUTaTh
MPEATNOI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJIATH 1€(PUIIMTHI HHPOPMALIMH, TAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA HA BOIPOC
Y JUIA PELICHUS 3a1a4H;

BBIOMpPAaTh HMH(POPMALMIO U3 HMCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh M HMHTEPHPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BHUIOB U (opM
IIPEICTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OpPMALNIO, NPEACTaBIATh €€ B pa3InyHbIX (opMax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHMBAaTh HAAEKHOCTh MH(POPMALMH IO CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXJICHHS B COOTBETCTBHUU C YCIOBUSAMH U
IEIIMHU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy pelIeHUs 3a/1auyd, KOMMEHTUPOBATh
MOJTYYCHHBIA PE3yNbTAT;

B XO0Jie OOCYXICHHS 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBbI,
pOoOJIEMBI, pEeIIacMOi 3a7a4M, BBICKA3bIBATh WJICH, HAIlCIICHHBIC Ha IMOUCK PEIICHUS,
COMOCTAaBIISATh CBOU CYXKJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JMAjora,
OoOHapy>KHBaTh Pa3IMUMe U CXOJICTBO IMO3UIIMHA, B KOPPEKTHOU (hopme hopMyaupoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YJNbTAThl PEUICHUs 3aJa4yd, HKCIIEPUMEHTa, HCCICIOBAHUS,
MIPOEKTa, CaMOCTOSATEIBHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4E€TOM 3aaad
MIPE3EHTAIUU U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIE YyHUBEpPCAJIbHbIE YYeOHbIE 1eCTBUS
Camoopranu3amnus:

COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BELIOUPATH CIIOCOO PEIIeHUs C YIETOM
UMEIOIUXCS PECYpPCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAITUH.



CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH TO3HABATEIBHOW pe(IeKCMM KaKk OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIMTEIBHBIX TMPOILIECCOB, WX pE3yJbTaTOB, BIIAJETh CIOCOOAMU
CaMOIMPOBEPKHU, CAMOKOHTPOJISI Tpollecca M Pe3ysbTaTa PEIICHUs MaTeMaTHYeCKON
3aJ1a4u;

NpEeABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IpU PEIICHUU 3a/1ayH,
BHOCHUTh KOPPEKTHUBBI B JICSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JIAaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa IEINM U YCIOBUSM, OOBSICHATH MPUYUHBI
JIOCTUKEHUSI UM HEJIOCTUKEHUS PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA TeATEIBHOCTD:
MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBHUYaIbHOU PaOOTHI

OpU pElIeHUH Y4eOHBIX 3aJay, MNPUHUMATh LEldb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBATh OPraHM3alMI0 COBMECTHOW paboThl, pacHpenensiTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYX)JaTh MPOILECC W Ppe3ylbTaT padoThl, 0000IaTh MHEHHS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TIpyHIOBBIX (opmax palboTel (0OCYkIeHHsA, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTUMHU YJIEHAaMHU KOMaH/Ibl, OLIECHMBATh KAYECTBO CBOETO BKJIa/ia B OOIIMIA
HIPOJYKT MO KPUTEPUAM, CPOPMYIIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

IIpeamMeTHble pe3yJbTaThl OCBOSHUS (QeaepanbHOil paboyelt MporpaMMbl 10
MaTeMaTHKe MPEICTABIICHBI 10 T0/IaM OOYYEeHHs B paMKaX OT/IEIbHBIX YUYECOHBIX KYPCOB
B COOTBETCTBYIOIIMX pa3/eiax HACTOSIIEN MPOrPaMMBbl.



OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIIMCKA

VY4eOnblli Kypce «Anredpa 1 Hayana MaTeMaTUYECKOI0 aHAIN3a SBIISIETCS OJTHUM U3
HamboJIee 3HAaUMMBIX B MTPOrpaMMe CPEIHEro 0011ero o0pa3zoBaHusl, MOCKOJIbKY, C OJJHOU
CTOpPOHBI, OH 00eCIeYrBaET UHCTPYMEHTAJIbHYIO 0a3y ISl U3YYEHUS! BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JpPYrod CTOpPOHBI, (POPMHUPYET JOTHYECKOE U aOCTPaKTHOE
MBINICHHE OO0YyJYaloImUXCcs Ha YPOBHE, HEOOXOAMMOM JJii OCBOCHUS WH(OPMATHKH,
0OIIIeCTBO3HAHMSI, UCTOPUHU, CIIOBECHOCTH MU APYrHX AUCIUIUIMH. B pamkax IaHHOTO
y4eOHOro Kypca oOydaromuecs OBJAJE€BalOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopasi popMyJIUPYyET CBOU JOCTHXKEHUSI B MaTeMaTUueCkoil hopme.

VY4eOHblll Kypc anreOpbl U Hauajdl MaTEMaTHYECKOTO aHaJIn3a 3aKJIabIBae€T OCHOBY
JUIS1 YCTICIIIHOTO OBJIAACHUS 3aKOHAMU (DPU3UKH, XUMUU, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX
TEHJICHIIUHN pa3BUTHS YKOHOMUKH U OOIIIECTBEHHOMN KU3HHU, TTO3BOJISIET OPUECHTUPOBATHCS
B COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIIOJIH30BATh X
JUIs JanbHenero oopa3oBaHusi U B TOBCEIHEBHOM XU3HU. B TO e BpeMsl OBIaJicHUE
a0CTpaKTHBIMU U JIOTMUECKH CTPOTUMU KOHCTPYKIIMSIMHU aJreOpbl U MaTEMaTUYECKOTO
aHaju3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCT,
JIOKAa3bIBaTh YTBEPXKACHUS C IIOMOLIBK0 HMHAYKUUM M PACCyk IaTh JEAYKTHUBHO,
UCIIOJIb30BaTh O00O0OIIEHHEe U KOHKPETH3allMio, a0CTparupoBaHWE W aHAJOTHIO,
dbopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone u3yuenus yueOHOTO Kypca «Anredpa v Hayaia MaTeMaTHueCKOTO aHAIIN3a
00yyJaromuecs: MoJy4atoT HOBBIM OMBIT PEIICHUS! TPUKIIAIHBIX 3a]1a4, CAMOCTOSITEIbHOTO
IIOCTPOEHUSI MATEMATHUYECKUX MOJEJIEH pEANbHBIX CUTyalHWd, WHTEPHpPETALNN
IIOJYYEHHBIX PEIIEHUN, 3HAKOMATCS C IPUMEPAMH MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIJIAIOIIUMUCI MATEMATUYECKUMHU OTKPBITHUSIMHU U UX
ABTOpPAMU.

VYueOHbIl Kypc 00/1a1aeT 3HAYUTEIBHBIM BOCIIUTATEIIBHBIM IMOTEHIIMATIOM, KOTOPBIH
peanusyercsi Kak uepe3 Yy4eOHBIM MaTepuan, CIOoCOOCTBYIOMMM (OpMUPOBAHUIO
Hay4YHOTO MUPOBO33PEHUs, TaK U uepes3 crenuduky yaeOHON NeITeIbHOCTH, TPEOYoIIeH
MPOAOJDKUTEILHON KOHUEHTPAIMd BHUMAHUSA, CAMOCTOSITEIbHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3yJIbTAT.

B ocHoBe meromuku oOydeHusi anreOpe ¥ HavajlaM MaTeMaTUYeCKOro aHajn3a
JIEKUT JEATCIbHOCTHBINA MTPUHIIUI O0y4YCHUSI.

B crpykType ydebHOro kypca «Anrebpa M Hadalia MaTeMaTUYECKOTO aHAIHM3a»
BBIJICJICHBI CIIEAYIONIME COJIEPKATENBbHO-METOIMYECKUE JTUHUM: «HHCIIa U BBIYUCIICHUS,
«DyHKIIMU U TpaQuku», «YpaBHEHHs U HepaBeHCTBa», «Hauama maTemaTHuecKoro
aHann3a», «MHOXKeCTBa W JIOTHKAa». BcCe OCHOBHBIE COIEPKATEIBHO-METOAUYECKHUE
JUHUU U3YYalOTCS HA MPOTSHKEHUU ABYX JIET 00y4YeHHUs Ha YpOBHE CPEIHEro OOIero



o0pa3oBaHUsl, €CTECTBEHHO JIOMOJIHASL APYT Jpyra W MOCTENEHHO HACHINIAsICh HOBBIMU
TeMaMu M pasfenamu. J[aHHbIM y4eOHBIM Kypc SBISETCS MHTETPATUBHBIM, IMOCKOJBKY
oObequHseT B ce0e coep’KaHUe HECKOJIbKUX MAaTEeMaTUYECKUX AUCIUIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMaTHYECKUN aHATIU3, TEOPHSI MHOKECTB, MaTeMaTH4YecKas
noruka u apyrue. [lo mepe Toro kak oOydaromiyecs: OBJlIaJeBalOT BCE OoJee MUPOKUM
MaTeMaTUYeCKUM  ammaparoM, Yy HHUX  I[OCIeNOBaTelbHO  QopMupyeTcss |
COBEpIICHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUECKYI0 MOJENb PEaJbHOM CUTYyallHH,
OPUMEHSTh 3HAHMS, TOJYYEHHbIE MPU H3YYEHUU Y4eOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO  C(OPMYJIUPOBAHHOM  MaTeMaTH4YeCKOW  3ajaud, a  3aTeM
HMHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MeTOAUYECKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(dbopMupOBaHKE HABBIKOB HCIIOIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO
Ha YpOBHE OCHOBHOTI'0O o011ero oopasosanus. Ha ypoBHe cpeanero obiero oopazoBaHus
oco0oe BHUMaHUE yJeisieTcss (POPMUPOBAHUIO HABBHIKOB PAIMOHAJIBHBIX BBIYUCICHUH,
BKJIIOYAIOIUX B C€0s MCIOIB30BAHUE PA3IMUHBIX (JOPM 3aIlMCH YMCIa, YMEHHE JIENaTh
IPUKUJIKY, BBITIOTHATH MIPUOJIMKEHHBIC BRIUUCICHUS, OLICHUBAThH YHCIIOBBIE BBIPAXKEHUS,
paboTaTh C MaTeMaTHUYECKMMH KOHCTAHTaMHU. 3HAKOMbIE OOyYalOIUMCS MHOXKECTBa
HATypajbHBIX, 1EJbIX, PAIHOHAIBHBIX M JEUCTBUTEIBHBIX YHCEN JOMOJIHSIOTCS
MHO’KECTBOM KOMIUIEKCHBIX 4HuCel. B KaXI0M U3 3TUX MHOXECTB PAacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My chenuuueckue 3a7aud MW ONepanuu: JeJIeHWEe Haledo,
ONEpUPOBAHME OCTaTKAMM HAa MHOXECTBE IIeJIbIX 4YHCell, O0co0ble CBOMCTBA
paloOHAJIBHBIX W HWPPAIMOHATBHBIX YHCEN, apu(PMETHUECKHe OIleparii, a TaKxKe
W3BIICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocienoBaTeNIbHOMY PpAcCHIMPEHUIO Kpyra HCHOJb3yeMbIX 4YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHS I PEIICHUS pPa3IUYHbIX 3a7ad
dbopMmupyeTcsi TMpeACcTaBiICHUE O E€IWHCTBE MaTEMaTUKH Kak Hayku U e€ poid B
MOCTPOCHUN MOJIENIeld peajbHOr0 MHpa, IMUPOKO HCIONB3YIOTCS 0000IeHne u
KOHKPETH3aIHsl.

JIlunus «YpaBHEHHS 1 HEPABEHCTBAY PeaM3yeTCs Ha MPOTSKEHUU BCETrO0 00yUeHUs
Ha ypOBHE CpeIHero o0iiero o0pa3oBaHus, MOCKOJIBKY B KaxKaoM pazaene [Iporpammbl
MPEeIyCMOTPEHO pEILIEHHEe COOTBETCTBYIOIIMX 3anad. B pesynbrare oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHUSI PalUOHATBHBIX, HUPPAIIMOHAIBHBIX,
MOKa3aTEeNbHBIX, JTOrapU(HMUUIECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUI, HEPABEHCTB U
CUCTEM, a TakXke 3aJad, cojaepxkamux mnapameTpbl. llogydeHHbIE yMEHMS IIMPOKO
UCTIONB3YIOTCSI TIPU MCCIIEIOBAHUH (PYHKIIMA C MOMOIIBIO0 TPOU3BOJHON, IPHU PEIICHUN
MPUKIAAHBIX 33/1ad W 33/1ad Ha HAXOXKJICHHE HAWOOJBIINX W HANMEHBIINX 3HAYCHHM
dbynknuu. JlanHas comepikarenbHas JUHUS BKIIOYAeT B ce0s Takke (HOpMUpOBaHHE
YMEHHI BBIMOJHATH pPacu€Tel 1O ¢dopMylaM, MpeoOpa3oBaHMs PAIMOHAIBHBIX,
UPpAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaKXKE BBIPAKCHH,
coJiepKallluX CTereHu u Jiorapudmsl. biaroaaps uzyuenuro anredOpandyeckoro MmaTepuaia
IPOUCXOIUT JajbHEHIIEe pa3BUTHE AITOPUTMHUUYECKOTO M a0CTPAKTHOTO MBIILUICHUS



oOyuaromuxcsi, (QOPMHUPYIOTCS HaBBIKM JIEAYKTHBHBIX PACCYXJIEHUH, pPabOThI C
CUMBOJIbHBIMH (OpMaMu, TPECTaBICHUS 3aKOHOMEPHOCTEH U 3aBHUCHMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. Auredpa npeanaraer 3pPeKTUBHbIE UHCTPYMEHTHI JUIs pELICHUS
IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArIHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckass  JguHUS  «DyHKUMM U rpaQuKkh»  TECHO
MEPEIUIETAETCS C APYTUMU JIMHUAMH y4€OHOTO Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATEIBHOCTh  W3y4YeHUs  Marepuana. 3ydeHue  cTeneHHoi,
MOKa3aTeIbHON, JOrapu(MUUYECKON M TPUTOHOMETPUYECKUX (YHKIMM, UX CBOWCTB U
rpaduKoB, HCTIONb30BaHKUE HYHKIUH AJIs pelIeHHs 3a]1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB
U PEaJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTHUYECKUM aHAJIU30M, TaK U C PELICHUEM
ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OoJiblIOE BHUMaHUE yaenseTcss (OpMHUPOBAHUIO
YMEHHS BbIpakaTb (OpMYyJIaMHU 3aBUCHUMOCTH MEXIY pPa3IU4YHbIMU BEJIUYUHAMH,
UCCIIE[IOBaTh MOJy4YeHHble (YHKUMU, CTpOUTh uX rpaduku. Marepuan 3ToH
COZIEPKATENIBHOW JIMHUM HALEJI€H HAa Pa3BUTHE YMEHUM W HABBIKOB, ITO3BOJIIOIIMX
BbIpaXKaThb 3aBUCUMOCTH MEXAY BEIMUYMHAMHU B pa3jIMuHOM (opme: aHATIUTHYECKOH,
rpaduueckoil u cioBecHO. Ero uzydenue crnocoOCTByET pa3BUTHIO alrOPUTMHYECKOTO
MBILLIEHUS, CHOCOOHOCTH K 000OIIEHUIO U KOHKPETU3alliH, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenpHass JmHMS «Hagyama MareMaTnyeckoro aHaiau3a» I03BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPyr KaK MaTeMaTUYECKUX, TaK M TPUKIAJAHBIX 3a/1ad4,
JOCTYMHBIX O0yUYaOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOUTDH TpapuKu
CJIOXHBIX (PYHKUHUH, ONPEesiTh UX HAUOONbIINE U HAUMEHbIINE 3HAYCHMSI, BBIYUCIISATD
miomaay Guryp u oObEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHHs mpoueccoB. JlaHHas
COZIeprKaTelIbHAas JIMHKUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS MAaTEMAaTUYECKUX
MOJENEN peajJbHbIX CUTyalud, TMO3BOJSAET HAXOAWTh HAWJIydlllee pEIICHUE B
OPUKJIAJHBIX, B TOM YHUCJIE COLMUAIbHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMaTHYECKOIO AaHaJIW3a CIOCOOCTBYET pPa3BUTHIO  a0CTPAaKTHOTO,
(OpMaNIbHO-JIOTMYECKOTO W KPEaTUBHOTO  MBILUICHUS, (OPMUPOBAHUIO YMEHUU
pacrio3HaBaTh IIPOSIBICHHUS 3aKOHOB MATEMAaTUKU B HAyKe, TEXHUKE M MCKYCCTBE.
OOyuaroiyecss y3HaIOT O BBIJAIOMIMXCSA pe3yJbTaTaX, MOJYUYEHHBIX B XOJE Pa3BUTHS
MaTEeMaTHKHU KaK HayKu, 1 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCcKas: JUHUS «MHOKECTBa U JIOTUKa» BKIIIOYAET B ce0s
AJIEMEHTHI TEOPUU MHOYKECTB U MAaT€MAaTHYECKON JIOTUKH. TE€OpEeTHUKO-MHOKECTBEHHbBIE
IIPEACTABIICHUS] IPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTUKM M IpPENIararor
HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIMHAIONIMI BCE pa3leibl MATEeMAaTHKU U €€
IIPUJIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKUE TUCIIUIUIMHBI U UX IPUIIOKEHUS
B enuHoe 1enoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH OOy4aroumieMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU M HMCHOJIb30BAaTh €0 IS
BBIPQXEHNsI CBOMX MBbICIEH. JIpyrMM BaKHBIM NPU3HAKOM MAaTEMAaTUKH KaK HAayKH
clieqyeT TMpU3HATh CBOWCTBEHHYIO €M CTpOroctb OOOCHOBAaHMM U CIEAOBaHUE
ONpelenEHHbIM MPAaBWIAM IOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH



MaTEMaTUYECKOM  JIOTUKM  CHOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIIUICHHS
00y4Jaronmxcsi, MO3BOJSET MM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B ydeGHOM Kypce «AnreOpa u Hadasla MaTEeMaTHIECKOTO aHAIN3a» MPHUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJICIUPOBAHUS, KOTOpPbIE TMPHU3BAHBI CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IMOCTPOCHUS MOJENEH peallbHbIX CUTYyallui, MCCIEIOBaHUS
OTUX MOJENeH ¢ TOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOTO aHalln3a,
UHTEPIPETALMU TOJYYCHHBIX pe3yJabTaToOB. Takue 3aJaHus BIUIETEHbI B KaXIbld W3
paslesoB MpOTpaMMBbI, TIOCKOJIBKY BECh Marepuans ydeOHOTO Kypca IIMHPOKO
MCIIONIB3YETCS JIsl PENICHS TPUKIIAAHBIX 3a1a4. [Ipu pemennn peaabHbIX TPAKTHICCKUX
3ajay  oOydJaromiyecss  pa3BUBAIOT  HAOMIOMATENHOCTh,  YMEHHE  HAXOJWTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCMOJb30BaTh aHAJIOTHI0, 00001aTh U
KOHKpPETHU3UPOBaTh Mpodiemy. JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 337a4 OPTaHU3yeTCs B MPOIECCE M3YUYEHHUs BCEX TeM y4eOHOTOo Kypca
«Anrebpa 1 HayaIa MaTeMaTHIEeCKOTO aHAIIA3ay.

Ha wuzydenue yueOHOro kypca «Anredpa M Hayaida MaTEMaTHYECKOTO aHAIIM3a»
otBoauTcs 272 vaca: B 10 kiacce - 136 gacoB (4 yaca B Heaeno), B 11 kiacce - 136 yacos
(4 gaca B HezIeIIO).

COAEPXAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYUCICHUSA

Pamonansupie  uyncna. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoandeckue apoou. Ilpumenenue npodeil u NpoLUEeHTOB sl PeleHUs
MIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelictBuTenpHple  4yucia.  PanuoHanmbHblE M HMpPpALMOHAJIBHBIE — YMCJIA.
ApudmeTrnyeckue onepaiuu ¢ J1eUCTBUTEILHBIMUA YucIaMu. Moayiib JeHCTBUTEIBLHOTO
yucia u ero cBoiictpa. [IpubnmkEHHbIC BEIYUCIICHUS, TIPABUJIAa OKPYTJICHUS, PUKHUJIKA U
OLICHKA Pe3yJIbTaTa BbIYMCIICHUN.

Crenenb ¢ melbIM IokasareiaeM. buanom HproroHa. Vcmonbp3oBanue moaxomsimen
dbopMbl 3amUCH  JIEUCTBHUTENBHBIX YHCEN JJIs PEHICHUs TMPAKTHYECKUX 3a1ad |
MPECTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHb ¢ palMOHaJIbHBIM MOKa3aTesIeM U €€ CBOMCTBA, CTEIIEHb
C ICUCTBUTEBLHBIM ITIOKA3aTEIIEM.

Jlorapudm uuncna. CBoiicTBa norapupma. JlecaTuyHbIC U HATypabHbBIE
norapu@Msl.

CuHyC, KOCHMHYC, TaHIE€HC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAHIE€HC YUCIOBOTO apryMEHTa.
VYpaBHEHUS U HEPABEHCTBA.



ToxnaecTBa U TOXKIECTBEHHbIE IIPe0Opa30BaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHHs W ypaBHEHUA-CIEACTBUS. HepaBeHCTBO, peleHue
HEPABEHCTBA.

OcCHOBHBIE METOABI PELIEHUs MLEJNbIX W JpOOHO-PALIMOHANBHBIX YpPaBHEHUH U
HEPABEHCTB. MHOTOWIEHBI OT OJHOM ITEpEMEHHOM. JleeHne MHOro4eHa Ha MHOTO4YJIEH
c octaTtkoM. Teopema be3y. MHorowiensl ¢ 1ieiasiMu Koddduimenramu. Teopema Buera.

[IpeoOpazoBaHUsI YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppaunoHaneHble ypaBHEHMsS. OCHOBHBIE METOJBI PELICHUS HPPALMOHAIBHBIX
YpPaBHECHUM.

[lokazaTenbHble ypaBHEHUA. OCHOBHBIE METOABI PEIIEHHS IOKa3aTeJIbHbBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METObl PEIICHUS JIOTapU(PMUUECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [TpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenue cuctem JIMHEMHBIX ypaBHEHUNW. MaTpuiia CUCTEMBI JINHENHBIX YPABHEHUMN.
Onpenenurens MaTpuLbl 2*2, €ro reOMETPUUECKUA CMBICT U CBOWCTBA, BEIUMCICHHUE €TI0
3HA4YCHUSA, IPUMEHEHHUE OIPENECIUTENS Ul PEUICHUS CUCTEMbl JIMHEUHBIX YPaBHEHUM.
Pemienne mnpukimagHeIX 3aJad ¢ MOMOIIBKO CHUCTEMbl JIMHEWHBIX YPAaBHEHUMU.
HccenenoBanyue nOCTpOCHHONW MOJENH € IOMOILBIO MATPHUILL U ONIPEAEITUTENECH.

[locTpoeHne MareMaTHYECKHMX MOJENEN pEATbHOW CHTyalMM C ITOMOUIBIO
YpaBHEHUN M HEpaBEHCTB. [IprMeHeHHEe ypaBHEHMH M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/a4 U 33/1a4 U3 PA3IMYHbIX 00J1acTell HAYKU U peaTbHON KU3HU.

DOyHKUMU ¥ TpaGuKHn

@OyHK1MsA, c1ocoObl 3a1aHus PyHkuu. B3anmuo ooparabie pyHkuu. Kommno3uims
bynakuuid. ['padux byHkimu. dneMenTapHbie npeodpazoBanus rpaduKkoB QPyHKITHH.

O6nactp omnpenenaeHUss W MHOXKECTBO 3HaueHWid ¢GyHkuuu. Hymum ¢yHKuuu.
[IpomexxyTku 3HaKomoctosHcTBa. YETrHbie u Heu€THbie (yHkmuu. I[lepuomnueckue
bysakmn. [TpoMekyTKr MOHOTOHHOCTH (DYHKITMH. MaKCUMyMBbl 1 MUHUMYMBI ()yHKITHH.
HauOounbiiee 1 HaumMeHblIee 3HayeHus: QyHKIMHA Ha TPOMEXKYTKE.

Jluneitnasi, KBaApaTuyHas © JAPOOHO-TMHEHHAs (QYHKIUU. DIEMEHTapHOE
UCCJIeIOBAHNE U TOCTPOEHUE UX IPaPUKOB.

Crenennast QyHKIHMS C HATypalbHBIM W IENBIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0¥ CTENEeHW Kak (PYyHKIIMU OOPATHOW CTETICHH C
HaATypaJbHBIM OKa3aTeJIeM.

[ToxazatenpHass u Jorapudmudeckas (QYHKINH, WX CBOWCTBA U TpadUKU.
Hcnonp3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEJEICHIUE TPUTOHOMETPUUECKUX PYHKIIUH
YHUCJIOBOI'O apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAbHBIX Ipoleccax U siBiaeHusx. ['paduxu



pE€allbHbIX 3aBUCHUMOCTEH.

Hayana mareMaTH4eCcKOro aHAIU3a

IlocimenoBaTenbHOCTH, CcHOcoOBI  3amaHMs  IIOCIEIOBATeIbHOCTEH. MeTton
MaTEMaTUYECKOM HMHIYKIMH. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCJIETOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MAaTEMAaTUYECKOTO aHAIN3a KaK aHajn3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas M TeoMeTpuueckas mporpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccus. CymMMa O€CKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccuy. JIMHEMHBIN M OKCIOHEHUHAIBbHBIA pocT. Yucno e. dopMmyna ClaoKHBIX
IPOLEHTOB. Vcnonap30BaHne NPOrPECCHH IS PEIIEHUs PEaJbHBIX 3a7a4 NPHUKIAJIHOIO
Xapakrepa.

HenpepbiBHbIE PYHKIIMU U UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMNTOTHI I'pa(UKOB
¢yukiuii. CpoiicTBa (DyHKUMN HENPEpPHIBHBIX Ha OTpe3Ke. MeToJ HMHTEpBalOB IS
penieHusi HepaBeHCTB. lIprMeHeHue CBOMCTB HENMPEPBIBHBIX (PYHKIUU I pELICHUS
3az1ay.

IlepBass m BTOpas mnpousBoAHble GyHKIUH. OrmnpeneneHUe, reOMETPUUYECKUM U
(u3HUECKUil CMBICT TPOU3BOIHON. YpaBHEHUE KAacaTeIbHOU K rpaduKy (PyHKIIUH.

[IpousBogHble 3neMeHTapHbIX (QyHKIMA. IlpousBogHas cymmbl, NpPOU3BEIACHMUS,
YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIHI.

MHo:xecTBa M JIOTUKA
MHO0K€eCTBO, onepanuu HajJ MHOXECTBAMH M MX CBOMCTBA. J(marpammbl Jitnepa-
Benna. [IpuMeHeHne T€OpETUKO-MHOKECTBEHHOTO arapara JJisi OMUCAaHUST PeajbHbIX
IIPOLIECCOB U SIBJICHUHN, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yuciia v BIYUCTIEHUS

Harypanbublie u nenble uncna. [I[puMeHeHne Npu3HaKkoB ACIUMOCTH LEJbIX YHUCEIL,
HanOobIui o0 aenmuTensd (nanee - HOJl) m HauMeHbIiee ooOIee KpaTHoe (najiee -
HOK), octaTkoB o Mmojysto, anroputMa EBkiauaa ajis pemeHust 3aj1a4 B 1eJbIX Ynciax.

Kommnekcublie yncna. AnreOpanveckas U TPUTOHOMETpUYECKass (POpPMbI 3amucu
KOMIUIEKCHOTO 4Hcla. ApudmeTndeckue omnepanuy ¢ KOMIUIGKCHBIMH YHUCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YMCEN Ha KOOpIMHAaTHOM miockoctu. dopmyna Myaspa.
Kopnu n-oi1 creneHn n3 KOMILUIEKCHOTO 4ucia. [[puMeHeHne KOMIUIEKCHBIX YUCEN JJIs
pereHus: GU3NIECKUX U TECOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYIIHOCTb YPaBHEHHUW M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIICCTBUSA. PABHOCHIIbHBIC HEPABEHCTBA.

OTt6o0p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUU c [IOMOILBIO



TPUTOHOMETPHUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpuIeCcKuxX HEPaBEHCTB.
OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.
OCHOBHBIE METO/IbI PEHIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHHUS CHUCTEM M COBOKYIIHOCTEH PpalMOHAJIbHBIX,

UppaIMOHAIbHBIX, I0KA3AaTEIbHBIX U JOrapu(PMUUECKUX YPABHEHHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IprmeHnenne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYECKUX 3a1a4
¥ 33]1a4 U3 pa3JIM4HbIX 00JIacTel HAyKU U pealbHOM KU3HU, HHTEPIIPETALMS IOTYyYEHHBIX
pe3yIbTaToB.

DOyHKUUM U TpaduKku

I'padpux komnozunuu pyHkuuii. ['eomerpuyeckue oOpasbl ypaBHEHUN U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TPaPUKH.

I'padmyeckue mMeToapl pelieHusl ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTobl
penieHus 3a1ad ¢ mapaMeTpamu.

Ucnonb3oBanue rpadukoB GYHKIUNA IS UCCIEIOBAHHUS  MPOILIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOSHUKAIOT IIPU PEILICHUH 3374 U3 APYTUX YUYEOHBIX MPEAMETOB
U PEAJIbHOM KU3HU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHrne TPOU3BOAHOM K HCCIEAOBAaHUIO (PYHKIMII HAa MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxokneHue HauOoJbIIero WU HAaMMEHBILIEro 3HAYEHUN HENpepbIBHOU
GyHKIIUU Ha OTpE3KE.

IIprmenenne npou3BOIHON I HAXO0XKICHUS HAWITYYILErO PEIICHNs B IIPUKIIAHBIX
3aja4yax, AJs ONpeAeIeHUs] CKOPOCTU U YCKOPEHHUS Mpoliecca, 3aJaHHOro (hOpMyIIoN Win
rpagukom.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO  mepBooOpa3Hbix. I[lepBooOpasHbie
arieMeHTapHbIX PpyHkunid. [IpaBuia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomerpuueckuii CMBICI HMHTErpajia. BeluuciaeHune omnpeneiacéHHOro
uHTerpana no popmyne Hetorona-Jleitouuia.

[IpumeHeHnne uHTErpana JIJs HaXOXKIEHUS TUIOMIa e TIocKuX Guryp u o0bEMOB
r€OMETPUYECKHUX TEIL.

[Ipumepst  pemennii  auddepeHnnanbHbIX  ypaBHeHHH.  Maremartuueckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 T (HepeHIINATbHBIX YPaBHEHHIA.
HNPEAMETHBIE PE3YJIBTATHI

K xonity o0yuenus B 10 kj1acce 00ydaromuics MOIyYUT CISAYIONINE MPEAMETHBIC
pe3yNbTaThl IO OTAETBHBIM TeMaM (enepanbHOi paboyeil mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 Hayajla MaTeMaTUYECKOTO aHaTTu3ay:

Yucjaa v BEIYUCJICHUSA:
CBOOOJHO OMEPUPOBATh TMMOHATHSAMU: paAlMOHAJIBHOE YHCIIO, OeCKOHEYHas



nepuoanYecKas Ipoob, IPOLEHTHI, HPPALMOHATIBHOE YHUCII0, MHOYKECTBA PAallMOHAIIBHBIX
Y JEMCTBUTENBHBIX YHCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh ApOoOU M IMPOLEHTHI JJIs PEUICHMs] MPUKIAIHBIX 33134 U3 Pa3iIMuHbIX
OTpacCJIe 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUMCICHMS, IPAaBWJIA OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYHMCIICHUN;

CcBOOOHO ONEPHUPOBATh MOHITHEM: CTETMICHb C IIEJBIM MOKA3aTelIeM, UCTIOIb30BaTh
HOIXOAILYI0 (OPMY 3alMCH AEUCTBUTEIBHBIX YUCEI AJISl PELICHUS] IPAKTUUECKUX 3a/1a4
Y NIPEJCTABIICHUS TAHHBIX;

CBOOOJHO OMEpUPOBATH TMOHATHEM: apU(PMETHUYECKHI KOpEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

cBOOOIHO ONEpUPOBATh NOHATUSIMMU: Joraprudm yncia, JECITUUHbIE U HaTypalbHbIE
norapuMsl;

CBOOOJHO OIEpPUPOBATh MOHATHSMHU: CUHYC, KOCHHYC, TAHI€HC, KOTAHI'E€HC
YHUCJIOBOTO apr'yMEHTa;

ONEPUPOBATh IMOHATHSIMHU: APKCUHYC, APKKOCMHYC M apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh TMOHATUAMM: TOXKJECTBO, YpAaBHEHUE, HEPABEHCTRO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSATDH PA3IUYHbIE METO/IbI PEUICHUS PALIMOHATIBHBIX U IPOOHO-PAIMOHATIBHBIX
YPaBHEHUH, IPUMEHATH METOJI MHTEPBAJIOB JIJIl PELIECHUSI HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: MHOTOWIEH OT OJTHOM IIEpEMEHHOM, MHOTOWIEH
C LeJIbIMU KO3 (ULIMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHATH JEJICeHHEe MHOTOYJIeHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera s peenus 3anay;

CBOOOJHO OINEpUPOBATh MOHATUSIMU: CHCTEMa JIMHEWHBIX ypaBHEHMM, MaTpulia,
ONPEAECTUTENIb MATPHUILIBI 2 X 2 U €r0 T€OMETPUUYECKUN CMBICH, UCIOIb30BATh CBOMCTBA
OTpenenuTeNss 2X2 JUisi BBIYHCICHUS €Tr0 3HAYCHHS, MPUMEHSTH OMPEACIUTETN IS
pELIECHNsT CUCTEMbl JIMHEWHBIX YPAaBHEHUM, MOJEIMPOBATh pEANbHBIE CUTyalUuHd C
IIOMOLIBIO CHUCTEMBI JIMHEHHBIX YPAaBHEHUHM, MCCIIENOBATh IOCTPOEHHBIE MOJEIN C
ITIOMOIIBIO MAaTPUIL] ¥ ONPEIEIINTENICH, MHTEPIIPETUPOBATH IT0JyYECHHBIN pE3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU AJi IPeoOpa30BaHUS BhIPAKEHUM;

BBIMOJIHATh MPEeoOpa30BaHUS YHUCIIOBBIX BBIPAKEHUH, COJEP)KALIUNX CTENEHU C
palMOHAIIBHBIM [TOKA3aTEeIEM;

WCIIOJIh30BaTh CBOWCTBA JIOTapu(PMOB IS TPEeoOpa3oBaHUsl JOTrapuhMUUECKUX
BBIPAKCHUM;

CBOOOJHO ONEPUPOBATH TMOHSATUSMU: HUPpPALMOHAIBHBIE, [OKa3aTeJlbHbIE U
jJorapuMHUUECKUe YpaBHEHHUS, HAXOJUTh WX PEIICHHS C IMOMOIIBI0 PaBHOCHUIBHBIX
IIEPEXO0J0B UIIA OCYLLIECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHe (opMysbl A mpeodpa3oBaHus



TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

cBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSThH
HEoOXOoAuMble (OpPMYJIbl JUIsl PEHICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YpPaBHECHUH;

MOJIEIMPOBAaTh PEAJIbHbIE CUTYallUM Ha SI3bIKE alreOpbl, COCTABISTh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA II0 YCIOBHUIO 3aJa4M, MCCIEI0BATh IIOCTPOCHHBIE MOJIECIH C
UCIIOJIb30BAaHUEM allIapara ajareopsl.

DOyHKUUM U Tpaduku:

CBOOOZHO OMEpUPOBATh MOHATUAMHU: (PYHKIHS, CHOCOOBI 3amaHusl (PyHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3WLMS (PYHKIMUHA, Tpaduk (DYHKIMU, BBITOJIHITH
aJIeMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HYHKIIHIA;

cBOOOIHO ONIEPUPOBATh MOHATUSIMU: 00JIaCTh ONPEEIICHUS U MHOKECTBO 3HAUECHU I
GyHKIMH, HyTU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: YETHBIC U HEYETHBIE (DYHKITUH,
nepuoanyeckre (yHKLIHUU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIUH, MaKCUMyMbl U
MUHUMYMBI YHKITUH, HAWOOJbIIIee U HAaNMEHbIIIee 3HaUeHHE (PYHKIIMN Ha TIPOMEKYTKE;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMU: CTENEHHAs! (PYHKIINA C HATYPaJIbHBIM U LIETIbIM
nokasaresieM, rpaduk CTENeHHOW (YHKIMH C HATypadbHBIM U IENBIM IOKAa3aTeIeM,
rpaduk KOpHS N-0if crenmeHW Kak (YyHKUUMU OOpAaTHOM CTENEHU C HaTypalbHbIM
MoKa3aresem;

OTepUpPOBATh MOHATUSIMU: JINHEWHASI, KBJAPAaTUYHAS U APOOHO-TMHEIHAS QYyHKIIUH,
BBITIOJTHATH 2JIEMEHTAPHOE MCCIIEIOBaHNE U TOCTPOCHUE UX IPpa(UKOB;

cBOOOHO ONIEPUPOBATH MOHATUSAMU: TIOKa3aTeNbHas U JJorapupmMudeckas PyHKINH,
UX CBOMCTBA U rpadKH, UCTIONH30BATh UX TpadUKH IJIs PEIICHUS YPaBHEHUN;

CcBOOOHO OTIEPUPOBATH MOHATHSIMHU: TPUTOHOMETPHUUYECKAsE OKPYKHOCTB,
ofpesiesieHue TPUTOHOMETPUUECKHUX (YHKIMI YMCIOBOTO apryMEHTa;

WCTIONB30BaTh rpaduky GyHKIMN IS UCCIETOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH
OpU PEIIeHUU 3aJa4 U3 APYTruX Y4eOHbIX NMPEAMETOB U PEATbHOW >KU3HHU, BbIpaXaThb
(dbopMynaMu 3aBUCUMOCTH MEXKAY BETHUNHAMU;

Hayana mareMaTH4ecKOro aHaJIu3a:

CBOOOZIHO OMNEpUpOBaTh MOHATHAMH: apuUpMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBalollas TIE€OMETpUYECKasl MNpOrpeccus, JIUHEHHBIA U
HKCIIOHEHIMAIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, MMETh MPECTABICHUE O
KOHCTaHTE;

HCIIOJIB30BATh IPOIPECCHH JUIsl PELIEHUS PEATIbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa;

CcBOOOZIHO OMEpUPOBaTh MOHATHSAMH: MOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHUs
IIOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIIEI0BATEILHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMaTUYECKOTO aHalIu3a KaK aHalin3a OECKOHEYHO MaJlblX;

CBOOOJHO OINEpPUPOBaTh MOHATHUAMU: HEMpepbIBHbIE (YHKIWH, TOYKH pPa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO ONEPUPOBATH MOHATHEM: (PYHKIIMSI, HEIPEPbIBHAS HA OTPE3KE, IPUMEHSTh
CBOMCTBA HEMIPEPHIBHBIX (PYHKIIMM JJIs1 pEIIeHUs 3a/1a4;



CBOOOJHO OIEpPHpPOBaATh MOHSATHSAMH: TEpBas U BTOpas MPOW3BOJAHBIC (DYHKIINH,
KacaTenbHas K rpaduky QyHKIUH;

BBIUMCIISITh TTPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO W KOMIIO3HUIIMH JBYX
(YHKIIHIA, 3HATH TPON3BOIHBIC AIEMEHTAPHBIX (DYHKIIN;

UCTIOJb30BaTh TEOMETPUUCCKHUIA M (PU3MUSCKUN CMBICIT TIPOU3BOAHOMN IJISI PEIICHUS
3ajad.

MHo:xecTBa H JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHAMU: MHOKECTBO, OTIEpallMK Ha/l MHOXKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIM anmapar il OIMCAHUS PEaJbHbIX
MIPOIIECCOB U ABJICHUM, IPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB;

CBOOOJIHO OMEpUPOBATH TMOHATUSIMU: OIpEeNeNIeHue, TeopeMa, YypaBHEHUeE-
CJIEACTBHE, CBOWCTBO MAaTeMaTHYECKOro OO0BEKTa, J0Ka3aTeIbCTBO, PaBHOCHJIBLHBIC
YPaBHECHUSA U HEPABCHCTBA.

K xoH1y o0yuenus B 11 ki1acce o0yyaromuiics NOIyYUT CAEAYIOIIHNE MPEIMETHBIE
pe3ynbTaThl O OTAEIBHBIM TeMaM (penepanbHoi paboyeil mporpaMMbl y4eOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATIN3ay:

Yuciia ¥ BBIYMCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSMHU: HATYPAIbHOE M II€JI0€ YHUCIIO, MHOXECTBA
HaTypaJbHbIX U LIEJIBIX YUCEN, UCIOJIB30BAaTh MPU3HAKU JEIUMOCTH Lenbix yncen, HO/J
n HOK HarypanbHBIX 4ncel JU1s peleHus 3a/1a4, IPUMEHITh anroput™ EBknunaa;

CBOOOJHO OMEPUPOBATH MOHATHEM OCTATKa MO MOAYJIIO, 3alIUChIBATh HATYPAJIbHbBIE
YHUCJIa B PA3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUMCIICHNS,

CBOOOJHO OMEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIO UM  MHOXKECTBO
KOMILJIEKCHBIX YHCEN, MPEJICTaBIATh KOMIUIEKCHBIE 4YHUCIa B alreOpanyeckod M
TPUTOHOMETPUUYECKONH (POpMe, BBINOJHATH apU(PMETHUECKHE ONepalud C HUMH H
1300paxkaTh Ha KOOPAUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEpUpPOBaTh TMOHATUSMU: HPpaALMOHANIbHBIC, TIOKa3aTelbHbIE U
norapuMHUUECKHe HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C MOMOIIBIO PaBHOCHIHHBIX
NIEPEXO/IOB;

OCYIIECTBJISITH OTOOP KOPHEH MPH PEIICHUN TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOO/IHO OMEPHUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXoauMble (OpMyNBI  JiJIE  PEHICHUs] OCHOBHBIX THUIOB TPUTOHOMETPUUECKUX
HEPABCHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: CHUCTEMAa W COBOKYITHOCTh YypaBHEHUU U
HEPABCHCTB, PAaBHOCWIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYMHOCTEW palMOHAIBHBIX, HPPAMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MHUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pemaTh panuoHaIbHbIC, UPPAMOHAILHEIC, MOKa3aTeIbHbIC, JOTapU(OMUUECKUE H
TPUTOHOMETPHUUECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAILNE MOYJIM U apaMETPBh;



OPUMEHSTH Ipadrueckue METOIbl AJi pEelIeHUs] ypaBHEHUI 1 HEPABEHCTB, a TaAKkKe
3a/1a4y ¢ mapaMeTpaMus;

MOJIEJIUPOBaTh peajbHble CUTyallMu Ha SI3bIKE alareOpbl, COCTABIIATH BBIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHUIO 3a]1a4H, UCCIEA0BATh TOCTPOCHHbBIE
MOJIENIA C UCIOJIb30BAaHUEM anmnapara ainreOpbl, HHTEPIPETUPOBATH IMOTYUYEHHBIH
pe3ynbTar.

DOyHKUMU U rpauKu:

CTPOUTh TIpaUKH KOMMO3ULIMKA (YHKIUMHA C TOMOIIBIO  3JIEMEHTAapHOIO
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETpUYECKHE O00pa3bl ypaBHEHHUH W HEPABEHCTB Ha KOOPIUHATHON
IIJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIUMA;

MPUMEHSATh (PYHKIMH 1711 MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IIPOLIECCOB.

Hauvana mareMaTH4ecKOro aHaju3a:

WCITOJIB30BaTh MPOU3BOJHYIO IS MCCIIENOBAaHUS (PYHKIIMM Ha MOHOTOHHOCTH W
IKCTPEMYMBI;

HaXOJUTh HauOoJIblllee W HauWMEHbIee 3HauYeHUs (YHKIUU HEMPEpPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh NPOM3BOJHYIO JUIsI HAXOXKACHHMS HAWIYYIIEro penieHus B
NPUKJIAJAHBIX, B TOM YHCJIE COLUATBbHO-DKOHOMHYECKHUX, 3a7adax, JJIis OINpeeTICHUs
CKOPOCTH ¥ YCKOPEHHMsI POoIlecca, 3aJaHHOTO (GOpMYIIoi Witk TpaduKom;

CBOOOJIHO OIEpPUPOBATh MOHATHUSMHU: TMEPBOOOpaA3Hasi, ONPEACIIEHHBIN WHTErpal,
HaXOJIUTh IEPBOOOPA3HBIC dJIEMEHTAPHBIX (PYHKITUN M BBIYUCIIATH HHTETPA 10 opMyIie
Hrrorona-Jleiibnunna;

HAXOJUTh TUIOMIAAH TIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIA;

MMETh TIPEJICTABICHHE O MAaTeMaTHYEeCKOM MOJCIUPOBAaHUM Ha TIPUMEPE
coctaBieHus nuddepeHInanbHBIX YPAaBHCHHUI,

pemarh TPHUKIAJHBIE 3aJadyd, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO W
du3rUecKoro xapakrepa, CpeCTBAMA MaTeMaTHYECKOTO aHAJTN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUNIACC
KonnuectBo OcHOBHBIE BUBI ICATEIILHOCTH
Hasanue pa3znena (Temsi) OCHOBHOE COJICpKAHUE
4acoB 00yJaronuxcst
MHOXeCTBO AeHCTBUTECIBbHBIX 24

yucelsl. MHOTOYJICHBI.
PanyonanbHbie ypaBHEHUS U
HEpPaBEHCTBA.
Cucremnl
YpaBHEHUI

JIMHEUHBIX

MHO0K€eCTBO, ONepaIuy Hall
MHOKECTBAMU U UX CBOMCTBA.
Jnarpammel Diiiepa - Benna.
[IprmeHeHue TeOpEeTUKO-
MHOKECTBEHHOTO armnapara JiJis
pelieHus 3a1ay.

Panronanbsubie uynciaa. OOBIKHOBEHHbIE
U JICCATUYHBIC JPOOU, TPOIIECHTHI,
OECKOHEUHbIE MTEPUOIUYECKHUE IPOOH.
[Tpumenenue apoGeli U MPOIEHTOB IS
pelIeHUs PUKJIIAIHBIX 3a7a4.
JlecTBUTENBHBIC YHCIA.
PannonanbHbIe U MppallOHAIBHBIE
yucaa. ApudpMeTHIeCKUe oreparuu ¢
JNEUCTBUTEILHBIMHA YHCIIAMH.

MonyJib AEUCTBUTEIBHOTO YUCIIA U €TO
cBoiicTBa. [IpnbamKEHHBIC BRIYNCICHUS,
IpaBUJia OKPYTJICHUS, IPUKUJIKA U
OIIEHKA PEe3yJIbTaTa BEIYMCICHUM.

Hcnonb30BaTh TEOPETUKO-
MHOYXECTBEHHBIN anmapar JJIis ONUCaHUs
XO0J1a pELICHHs] MaTEMAaTUYECKUX 3a/1a4,
a TAK)KE pealIbHBIX IIPOLIECCOB U
saBiaeHnr. ONepupoBaTH MOHATUSAMMU:
palMOHANIbHOE YUCIIO0, OECKOHEUHAS
nepuoanYecKas Apoob, MPOLEHTHL;
UPPALMOHATBHOE U IEVCTBUTEIIBHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBLHOIO

YU CJIa; UCIIOJIb30BaTh ATU MTOHATHS IPH
IIPOBEJEHNUN PACCYKIACHUN U
JI0Ka3aTeNbCTB, IPUMEHATH JpOoOU U
MIPOLIEHTHI IJI PEIECHUS IPUKIIATHBIX
3a71a4 U3 pa3JIMYHbIX OTPACIEH 3HAHUM U
peanbHOM )13HH. Mcnonb30BaTh
npUOIMKEHHBIE BHIYMCIICHMS, PABUIIA
OKPYTJICHHUS], IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUM.
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OCHOBHBIE METO/IBI PEIMICHUS LEIbIX U
JIPOOHO-pallMOHAIBHBIX YPAaBHEHUH U
HEpPaBEHCTB. MHOTOUYJIEHBI OT OJHOMN
IIEpEMEHHOMU. [lesleHne MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOro4JIeHBI C LIEJIBIMU

ko3 unrentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHU. MaTpuia CucTemsl
JIMHEWHBIX ypaBHEHUW. Onpenenurensb
MaTpulbl 22, €ro reOMETPUIECKUN
CMBICJI U CBOMCTBA; BHIYUCIIEHHUE €T0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISL PEIIEHUSI CUCTEMbI IMHEWUHBIX
ypaBHEHUM. Penenne npukiaaHbix
3a/1a4 C MOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

[IpuMeHSTh pa3IuYHbIE METOBI
pEIIeHUS pallMOHATIBLHBIX U IPOOHO-
palMOHAJIBHBIX YPaBHEHUM; a TaK¥Ke
METOJ] UHTEPBAJIOB JJIsl PEIICHUS
HEPABEHCTB.

OrnepupoBaTh NOHITUSIMUA MHOTOWJICH
OT OJHOW NEPEMEHHOM, €ro KOpHH;
IPUMEHSTH ACICHUE MHOIOYJIEHA Ha
MHOTOYJIEH C OCTATKOM, Teopemy besy

U TCOpCMY Buera A1 pCIICHUA 3aaa4.

OnepupoBaTh NOHITUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPHULIA,
OIIPENEIINTENIb MATPULIBL.
Hcnonp30BaTh cBOWCTBA
ONpENeNNTeN 2 X 2 7151 BBIYUCIEHUS
€ro 3Ha4CHUs, IPUMEHSITh
OIPEAECIIUTEIIN ISl PELIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUMN.
MonennpoBaTh pealibHbIE CUTYallHH C
ITIOMOIIBIKO CUCTEMBI JIMHENHBIX
YpPaBHEHUM, UCCIEN0BATh
IIOCTPOCHHBIE MOJIEIIN C IIOMOLIBIO
MAaTpHL U OIIPEAECTIUTEIIEH,
MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ysbTaT
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OyHKIMHU U TpauKH.
CrenenHas GyHKIHS C IETBIM
IoKa3aTejieM

12

OyHKIMSA, CIOCOOBI 3aaHUs QYHKIIUU.
B3anMHuo oOpaTHBIC DYHKITHH.
Komnozunms ¢yukmuit. I'paduk
byHKUIMUU. DIIeMEHTapHbIe
npeobpa3zoBanus rpadukoB QyHKIUH.
OO6nacthb ornpeiesieHuss U MHOKECTBO
3HaueHui PpyHkmu. Hynm pyHkuun.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHble 1 HEUETHBIC QYHKITUH.
[Tepuoauueckue GyHKIUU.
[IpomexxyTKr MOHOTOHHOCTH (DYHKIIHH.
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbliee 1 HauMeHblIee 3HAaUCHUE
dbyHKIIMU Ha TpoMexyTKe. JInHeitHas,
KBaJpaTU4Hasl U APOOHOIUHEHHAS
byHKIIMK. DIIEeMEHTapHOE UCCIIeOBaHUE
U TIOCTpOeHHUE TpadrKOB I3TUX HYHKIIUMA.
Crenensb ¢ 1enbIM nokazareneM. bunom
Herorona.

CrenenHast GyHKIMS C HATYPAJIbHBIM U
LEJIBIM TTOKa3aTtesieM. E€ cBolicTBa U

rpaduK

OnepupoBaTh MOHATHAMU: (PYHKIIHS,
crocoObI 3a7aHus PYHKINUN; B3aHMHO
oOpaTHbIe (PYHKIIUU, KOMIO3UIIUS
byskmii, rpadgux GyHKIMH, 00IaCTh
onpeereHUs] 1 MHOKECTBO 3HAUYEHUN
GyHKUMU, HYJIU QYHKIUH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA; JTUHEHHASI,
KBaJIpaTUyHasi, APOOHOIUHEHHAS U
cTernieHHas PyHKIUU. BBIMOTHATS
3JIEMEHTapHbIE MpeoOpa3zoBaHUs
rpagukoB QyHKIMI. 3HATH U YMETh
JIOKa3bIBaTh YETHOCTh UJIM HEYETHOCTD
GyHKIUU, TEPUOIUYHOCTH (PYHKITUH,
HaXOAHUTh MPOMEKYTKH MOHOTOHHOCTHU
GYHKIIMHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMU, HAanOOoJIbIIIee U HAUMEHBIIIEEe
3HaueHUE (PYHKIINH Ha TPOMEKYTKE.
dopMyIUpoBaTh U WLTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOM, TPOOHO-JIMHEWHON U
CTENEHHON (YHKITHIA.

Bripaxkats opMynaMu 3aBHCUMOCTH
MEXIy BeTUIMHAMU.

3HaTh ONpeieiCHNE U CBOMCTBA
CTEIEHU C IIeJIbIM MTOKa3aTeNieM;
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noaxosyo Gopmy 3anucu
JNENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS
JAHHBIX

Apupmerndeckuil KOpeHsb N- 15 ApudmeTnueckuii KOpeHb HATypaJbHOM

Ol CTENeHH. CTETEeHU U ero cBoiicTBa.| PopMyIHpOBaTh, 3aMKUCHIBATH B

WppanrionansHbie ypaBHEHUS [Ipeobpa3zoBanus YHCIIOBBIX| CHMBOJIMYECKOHN (pOpPME U UCIIOJIb30BATh
BBIP@XKECHUM, COAEpKAlllUX CTENEHU H| CBOWCTBA KOPHS N-OM CTENEHHU AJis
KOPHH. peoOpa3oBaHus BBIPAKCHHI.
UppatnmonansHbie ypaBHeHUs.| HaxoauTs perieHns npparnuoHaaIbHbIX
OcHoBHbIE METO/IbI pelIeHus| YpaBHEHHH C TOMOIIbIO pAaBHOCHIIBHBIX
UppaIMOHATIBHBIX yYpaBHEHUH. MEPEXO0/I0B WIH OCYIIECTBIISAS IPOBEPKY
PaBHOCUBbHBIE mTiepexoabl B peuieHuH| KopHel. CTpouTh rpaduk GyHKIUN
UppalMOHAIBHBIX yYpaBHEHUN. CBONCTBAl KOpPHS N-0¥ CTETIEHU KaKk 0OpaTHOM s
U rpaduk KOpHS N-OW CTEMEeHH Kak| (PYHKIIMH CTENEHU C HaTypaIbHBIM
dbyHkuu ~ oOpaTHOM  CTEMEHM  C| MoKa3aTejeM
HaTypaJIbHBIM MTOKa3aTeIemM

[TokazarenbHast PyHKIHMSL. 10

Iloka3arenbHbIE YypaBHEHUS

Crenenp ¢ pauMoOHaJIbHBIM NOKa3aTeIeM
u e€ cBoiicTa. [loka3zarenbHas QyHKINA,
e€ cpoiictBa u rpaduk. Mcnons3zoBanue
rpapuka  GyHKUMM  JJI9  PEIICHUS
ypaBHeHuU. [loka3arenbHbIe ypaBHEHHS.
OcHOBHBIE METOBI peneHns
IIOKA3aTeJIbHBIX YPaBHEHUN

dopMyIIUpOBaATh ONPEIEICHUE CTETIEHH
C palMOHaJIbHBIM MTOKa3aTEJIEM.
BrinonasaTe npeobpa3zoBaHusi YUCIOBBIX
BBIPKEHUM, COJIEpKAIIMX CTENEHU C
palMOHAJIBHBIM [TOKA3aTEeJIEM.
Hcnons3oBath nudppoBbie pecypehl
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JUTS TIOCTPOCHHMSI TpaduKa
NoKa3aTeNbHON QYHKIIUHN U NU3YUeHUS €€
CBOMCTB.

HaxonuTe pemenns nokazareinbHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKITUS. 18 Jlorapudwm uucna. CoiicTBa JlaBath Ompe/eeHre TorapudMa Tica;

Jlorapudmuyeckue ypaBHEHUS norapudma. JlecsTuuHbie U JECATHYHOTO M HATYPAIBHOTO
HaTypaJbHBIC JIOTApU(MBI. norapudma.
IIpeobpasoBanie BEIPaKCHHIL, Hcnonb3oBath cBoOMCTBA Jorapudmon
COJICPIKALIMX JIOTapH(PMBbI. JUTsl IpeoOpa3oBaHus JIOrapuPMUIECKUX
Jlorapudmuteckas GyHkus, e€ BbIpakeHHd. CTpouTh rpadux
CBOICTBA U rPaHK. jorapudMuueckor QyHKIIMH KakK
Hcnone3oBanue rpaduka QyHKIIH 1T 00paTHOM K OKAa3aTeIbHOMN U
peleHns ypaBHEHHH. MCIIO0JI30BaTh CBOMCTBA
Jlorapudmmdeckue ypaBHCHHSL. jorapudMuyeckor GyHKIIUH IS
OCHOBHBIE METOBI PELIEHUS pelLIeHNs 3a1ad.
Jorapu(pMUIECKUX yPaBHCHHIH. Haxonuts pemenus norapumudeckux
PaBHOCHIIBHBIC NIEPEXO/IBI B PEIICHIN YPAaBHEHUM C IOMOIIBIO PAaBHOCHIIBHBIX
norapu(MUICCKUX ypaBHCHHIA IIEPEXO0I0B W OCYILECTBIISAS IPOBEPKY

KOpHEHN
Tpuronomerpruueckue 22 CuHYyC, KOCUHYC, TAHT€HC U KOTAaHT€HC

BBIPAKEHUS U YPABHEHUS

YUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerprueckas OKpy>KHOCTBb,

JlaBaThb onpenieneHusi CHHyca, KOCUHYCA,
TAHI€HCA U KOTAHT'€HCA YUCIIOBOTO
apryMeHTa; a TaK)Ke apKCUHYcCa,
aApKKOCHHYCa M apKTaHT€HCa Yucia.
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oTpeesieHue TPUTOHOMETPUIECKIX
(YHKIIMI YUCIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BHIPAKECHUH.
Perienne TpUroHOMeTpHUYECKUX
ypaBHEHUN

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI IS
peoOpa30BaHusl TPUTOHOMETPUYECKUX
BbIpaxeHUH. [IpumeHsITh PopmyIbl
TPUTOHOMETPHH ISl PEILECHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
YpaBHEHU

ITocnenoBaTeIprHOCTH U
MIPOrPECCUU

10

[TocnenoBaTenbHOCTH, CIIOCOOKI 3aJaHHUS
MocJIeOBATENBLHOCTEN. MeTo
MaTeMaTUYeCKOU UHIYKIUU.
MOHOTOHHBIE 1 OTPaHUYEHHBIE
nocienoBaTeabHOCTH. McTopusa ananuza
OECKOHEYHO MaJIbIX.

Apudmerrnyeckass 1 TeOMETpPUIECKasI
MPOTPECCUH.

beckoneuno yObiBatoias
reoMetpuueckas nporpeccus. Cymma
OeCKOHEUHO yObIBaroIIen
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCIOHCHIIUAITBHBIN POCT.
Yucno e.

®opmyia CI0KHBIX MTPOIIEHTOB.
Hcnonp3oBanue nporpeccuu ist
pelIeHUs pealibHbIX 3a/1ay MPUKJIIATHOTO
Xapakrepa

OneprpoBaTh NOHATUSIMU:
MOCJIEI0BATEIBLHOCTD, CIOCOOBI 3a1aHUs
MOCJIEI0BaTEILHOCTEN; MOHOTOHHBIE U
OTPaHUYECHHBIE MMOCIEA0BATEIbHOCTH;
MCCIIEIOBATH MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonyuath npencraBieHue 00 OCHOBHBIX
uesx aHaau3za 0ECKOHEYHO MaJlbIX.
JlaBath onpeneneHue apupmMeTnaecKom
Y T€OMETPUYECKOM MPOTPECCHUU.
JlokaspIBaTh CBOWCTBA apu(hMETHUECKON
Y TEOMETPUYECKON MTPOTPECCUH,
HaXOJUTh CYMMY YJIEHOB MPOTPECCUH, a
TaK)K€ CYMMY YJICHOB OECKOHEYHO
yOBIBAIOIIIEH T€OMETPHUUYECKOM
MPOTPECCUH.
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Hcnonp30BaTh nporpeccuu s
pelIeHus 3a/1a4 IPUKIAJHOTO XapakKTep.
[TpumeHsITh POPMYITY CIOKHBIX
IPOLEHTOB JUIsl PEIICHUS 3a]1a4 U3
peabHOM MPAKTUKU

HenpepriBHble QyHKIUH.
[IpousBonHas

20

HenpepriBHble (YHKIIUN U UX CBOWCTBA.
Touka pa3pbiBa. ACUMIITOTHI TPAPUKOB
dbyukui. CoiicTBa QyHKIUH
HEIIPEPBIBHBIX HA OTpe3Ke. MeTox
VHTEPBAJIOB ISl PELIEHUS HEPABEHCTB.
[IprimeHeHnEe CBOMCTB HEMTPEPBHIBHBIX
byHkuui 1u1s pemenus 3anad. llepsas u
BTOpasi IPOU3BOJHbIC QYHKIUH.
Ornpenenenue, reOMETPUIECKHUN U
(u3HUECcKUil CMBICI TPOU3BOIHOM.
VYpaBHeHue KacaTenbHO K rpaduky
¢bynkuuu. [IponsBoaHbIe 371€MEHTaPHBIX
¢ynkuuid. [TpousBoaHast CyMMBl,
IIPOU3BENCHUS, YACTHOTO U KOMIIO3ULIUH
byHKIII

OnepupoBaTh NOHATHIAMU: PYHKLIHS
HEIpPEPBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (PyHKLMHU, aCUMIITOTa rpaduka
byHKIIUU.

[IprMeHATh CBOMCTBA HENPEPBHIBHBIX
(GYHKIMI 115 pereHus 3a1ad.
OneprpoBath NOHATUSMH: IEPBAs U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh GU3HUECKUI U
F€OMETPUYECKHUI CMBICI IIPOU3BOAHOM;
3alIMChIBATh YPABHEHUE KACATEIIbHOM.
Bpranciats npou3BOgHBIE CYyMMBI,
MIPOU3BEAECHUS, YACTHOTO U CII0KHOU
byHKIUH.

N3yuyaTh npon3BOAHBIE JIEMEHTAPHBIX
GyHKIHA.

Hcnonbp30BaTh reOMETPUYECKUN U
(u3nYECKUI CMBICI IPOU3BOIHOM IS
pemeHus 3aga4
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[ToBTOpEeHue, o6o01IEHNE,
CHCTEMAaTH3aIUs 3HaHUI

OcHOBHBIE MMOHATHS Kypca aareopbl U
HaJajJ MaTeMaTH4IecKoro anaansa 10
Kj1acca, 0000IIIeHE U CUCTEMATH3 AN
3HaHUU

IIprMeHATH OCHOBHBIE ITOHATHS Kypca
anreOpsl M HaYaJl MAaTEMaTUYECKOrO
aHau3a JId pelleHus 3a1ay U3
pEaNbHOM KU3HU U APYTUX MIKOJIBHBIX
IIPEAMETOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

Konnuecto OcHOBHBIE BUIBI ACSATEIBHOCTU
Ha3Banue paszzgena (Tembl) OcHOBHOE coJiep:kaHue pasjiesna (TeMbl)
JacoB 00yYaroIIMXCs
HccnenoBanue QpyHKINH ¢ 22 [IpumeHeHne nporu3BOIHOM K

MTOMOIIIBIO MPOU3BOTHON

UCCIIeTOBaHNIO (YHKIIUNA HA
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOoJIBIIETO U
HaUMEHBIIET0 3HAYEHUSI HEMPEPHIBHOM
GyHKIUU Ha OTPE3Ke.

[IpuMeHenne MPOU3BOIHOM JIst
HaXO0>XJICHUSI HAWJTY4ILIETrO PEIICHUS B
MPUKIAAHBIX 3a]a4ax, A ONpeIeseHus
CKOPOCTHU U YCKOpPEHHUS Tpoliecca,
3aJIaHHOTO (HOPMYJIIOH M TpaPuKOM.
Kommno3unus GpyHKUuu.

I' eomeTrpuueckue 006pasbl ypaBHEHH U
HEPABEHCTB HA KOOPAUHATHOU
MJIOCKOCTH

Ctpouts rpapuk KOMIIO3UITUU (PYHKIIHIA
C TIOMOIIBIO 3JIEMEHTAPHOIO
VICCIIEOBAHUS U CBOMCTB KOMITO3HIINH.
CTpouTh reoMeTpudecKue 00pasbl
YpaBHEHUI U HEPABEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH.
Hcnons30BaTh MPOU3BOAHYIO IS
UCCIeI0BaHMS (PYHKIIMU Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAMTh HauOOJIbIlIee U HAUMEHbIIEEe
3Ha4Y€HUs (PYHKIUU HEMPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKINI Ha
OCHOBAaHUU MPOBEAEHHOTO
UCCJIEI0BAHUS.

Hcnons30BaTh NPOU3BOAHYIO IS
HAXOXKJEHUS! HAWTYYIIero peieHus B
NPUKJIAJHBIX, B TOM YUCJIE COLUAIBHO-
YKOHOMMYECKUX, 3a/1a4ax, s
onpeeeHusl CKOPOCTU U YCKOPEHHUSI
mpoiiecca, 3aIaHHOTO (HOPMYIION Hin
rpaduxom. [lonyuats npeacraBieHue
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O IPUMCHCHUU HpOHBBOI[HOfI B
Pa3INYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Hast u UHTErpa 12 . OnepupoBaTh MOHSITUSIMU:
[TepBooOpasHas, OCHOBHOE CBOHCTBO , .
nepBooOpa3Has U OnpeIeIEHHBIN
nepBooOpazHbiX. [leprooOpaszHbie
. unterpai. Haxoauts nepBooOpa3Hbie
aneMeHTapHbIX QyHkiuil. [IpaBuia .
3JIEMEHTAPHBIX QYHKIIUN U BBIYUCIATH
HaXOXKJEHUS NEPBOOOPA3HBIX.
. uHTerpai no popmyne Herotona-
WNuterpain. I' eoMeTpuyecKuii CMBbICI .
Jleitbau1a.
WHTErpana. Berancnenue
,, Haxonuts momanu rmockux uryp u
OIpeeNEHHOr0 HHTErpaa no popmysie )
. 00BEMBI TEJ ¢ TOMOIIIBIO
Herotona- Jleitonuia. [Ipumenenue N
. | ompenenéHHOro MHTerpania.
MHTErpaja JJisg HaXO0KECHUs MJI0Iaae
i 3HAKOMHTBCS C MATEMATUYECKUM
MI0CKUX (puryp u 06bEMOB
MOJIEJIMPOBAHUEM Ha IIPUMEpE
r€OMETPUYECKUX Tell. .
- nuddepeHnanbHbIX ypaBHEHUH.
IIpumepsl pemeHunii
. [Tonyuyats npencTaBiaeHUE O 3HAYCHUH
nudepeHInanbHbIX YPaBHEHUH.
BBEJICHUS MOHATHS UHTErpaJia B
MaremMatnyeckoe MOAETUPOBAHUE
Pa3BUTHHU MaTeMaTHUKU
peanbHBIX MPOLECCOB C MOMOLIBIO
nuddepeHranbHbIX YpaBHEHUN
['paduxu 14 Tpuronomerpuueckre QyHKIUU, UX Hcnonb3oBaTh UpPOBBIE pECypChl IS
TPUTOHOMETPUUECKUX CBOICTBA U TpaduKwy. MOCTPOEHUS TpauKOB
GyHKLIMA. OT60p KOpHEUN TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKUX (DYHKIIUU U
Tpuronomerpuueckue YpaBHEHHI C TOMOIIIbIO W3YUYEHHUS UX CBOMCTB.
HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemiats TpuronoMeTpuyeckue

31




Pemenue TPUTOHOMCTPHUYICCKHUX
HCPAaBCHCTB

YPaBHEHUS U OCYILECTBISATH OTOOP
KOpHEH ¢ MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH.
[TpumeHsITh POPMYITBI TPUTOHOMETPUU
JUTSl pelIeHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath HUPPOBBIE pECYPCHI IS
HOCTPOEHUS U HCCIIE0BaHUs IpauKOB
byHKIMI

WppanronansHele,
MOKa3aTeNIbHbIE U
norapupMuIecKue
HEPaBEHCTBA

24

OCHOBHBIC METOJIBI PEIICHUS
MOKA3aTeJIbHBIX M JIOTapU(OMHICCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
HUpparmoHaIbHBIX HEPABEHCTB.
['paduueckue MeToabl penieHUs
HUPpAMOHATBHBIX, TTOKA3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUHN U
HEPaBEHCTB

[IpuMeEHSTH CBOMCTBA MOKA3aTEIBHON U
JorapudMuyecKkor QyHKIUNA K
PELIEHUIO NTOKA3aTeNIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
O60cHOBaTh PABHOCUIILHOCTD
NePEXO0B.

Pemate nppannonansHbie U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MIOMOILBIO PABHOCUJIBHBIX MTEPEXOOB.
Hcnonw3oBath rpaduieckrne METOIbl U
CBOMCTBA BXOJSAIIUX B YpaBHEHUE WU
HEPaBEHCTBO (QYHKIIUN JIsl pEIICHUS
3aauu
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KowmriuiekcHbie uncia

10

KommekcHbie uyncna. AnreOpanueckas
U TPUTOHOMETpUYecKasi POPMBbI 3aHUCH
KOMIUIEKCHOT'O YHCIIa.

ApudmeTnueckre oneparuu C
KOMIUIEKCHBIMU unciaamu. 300paxenue
KOMIUTIEKCHBIX YMCEN HAa KOOPJAMHATHOM
mockoctu. @opmyna Myaspa. Kopau n-
O CTENEeHH U3 KOMIIEKCHOTO YHncIa.
[TpumeHeHre KOMIUIEKCHBIX YUCEI AJIs
penieHus PU3NIECKUX U
reOMETPUUYECKUX 33/1a4

OnepupoBaTh MOHATUAMH:
KOMILJIEKCHOE YHCIIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEIL.

[IpencraBnsTh KOMIUIEKCHBIE YUCIIA B
anreOpanyecKon u
TPUTOHOMETPHUUYECKOU (popme.
BoinonusaTe apudmMernyeckue onepanuu
C HAMH.

N306pakaTh KOMIUIEKCHBIE YUCIIa Ha
KOOpAMHATHOM mitockocTu. [IpuMensaTs
dbopmyny MyaBpa u noaydatb
IpeJCTaBICHUE O KOPHSIX N-O CTeNeHU
U3 KOMIUIEKCHOTO YHClia. 3 HAKOMUTBCS
C IpUMepaMH IPUMEHEHUS
KOMIUIEKCHBIX YUCEJI JJIs1 PEeILICHUs
TreOMETPHUECKUX M (PU3UIECKHX 3a7au

HarypanbHsbie u nensle ynciia

10

HarypanbHble U 11ebIe Ynca.
[IpumeHeHue NMPU3HAKOB JIETUMMOCTH
nensix urcels, HOJ u HOK, ocTtatkoB mo
MOIYJIIO0, aliropuTMa EBKiuaa st
pelieHus 3a7a4 B IEIbIX Yhuciaax

OneprpoBaTh NOHATUSMHU: HATYPAIbHOE
Y LIE€JI0€ YHCIIO, MHOXKECTBO
HaTypaJIbHBIX U LEJIbIX YHACEIL.
Hcnonp30BaTh MpU3HAKH IETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I 1 HOK HarypanbHBIX YHCEIT;
anroputM EBKiuaa 1is peleHus
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3a7ad4.
3anuceIBaTh HATYpaJIbHbBIE YHCIIA B
Pa3IMYHBIX NO3ULIMOHHBIX CUCTEMAX
CUYUCIICHUS

CucrteMsbl palMOHaNbHBIX, 12 CucreMa 1 COBOKYITHOCTh YPABHEHUM.
AppallMOHAITBHBIX PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI- OnepupoBaTh MOHITUSIMU: CUCTEMA U
IIOKAa3aTeJIbHBIX U CJIEICTBHSL. COBOKYITHOCTh YPaBHECHUH U
Jorapu(MUUECKUX YpaBHEHUN OCHOBHBIE METOJIBI PEILICHUS CUCTEM U | HEPABEHCTB; PELIEHUE CHCTEMBI UITU
COBOKyHHOCTefI palluOHAJIbHBIX, COBOKYIIHOCTH; PaBHOCHUJIBHBIC CHCTEMbI
AppalliOHAJIBHBIX, IIOKa3aTCIIBHBIX 1 U CUCTeMBI-cieacTBUs. Haxonuts
JI0rapu(pMUYECKUX YPABHECHHH. PEILIEHHs] CUCTEM U COBOKYITHOCTEMN
[IpumeHeHne ypaBHEHUN, CUCTEM U IEJIBIX PAIIMOHAIbHBIX,
HEPABEHCTB K PELICHUIO MppallMOHAJIBHBIX, ITIOKA3aTEIbHBIX U
MaTEeMaTUYECKUX 3a7a4 U 3a1a4 U3 Jorapu(pMUYECKUX YpaBHCHUHN 1
Pa3IMYHBIX 001acTel HAYKN M PEAJIbHOM | HepaBeHCTB. II[pMMEHATL CUCTEMBI
JKU3HHU, UHTEPIIPETALINAA TOJTYICHHBIX YPaBHEHHUH K PEIIECHUIO TEKCTOBBIX
pe3yJIbTaTOB 33129 U3 Pa3IMIHBIX 001acTeii 3HAHUHN 1
pEabHOU KU3HU; UHTEPIIPETUPOBATH
II0JIy4YEeHHbIEe penieHus. Menonb3oBaTh
U (POBBIE PEeCypChl
3agauu ¢ mapameTpamu 16 PanmonasnbHbie, UppaliOHaIbHbIE, Bri6upats cioco6 perenus

MOKa3aTeNIbHbIE, JIoTapu(PMUIECKUEe U
TPUTOHOMETPUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

palMOHANIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNIbHbIX, TOrapupMUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapaMeTpaMHu.
ITocTpoenue u ncciienoBaHue
MaTeMaTUYECKUX MOJIETIEN PEaTbHbIX
CUTYallUM C IOMOIIBIO YPABHEHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB C
napaMeTpamu

Y HEPABEHCTB, COJEPKAIIMX MOAYIH U
napameTpsl. [IpumMensaTs rpaduyeckue u
AHAJIMTUYECKUE METOJBI ISl PELLICHHUS
YPaBHEHUI U HEPABEHCTB C
napaMeTpaMH, a TAKXKE UCCIENOBAHUE
(GYHKIMI METO1aMU MaTEMaTHYECKOTO
aHanmsa.

CtpouTs 1 uccnenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEaIbHbIX
CUTYyallli C MIOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM C IlapameTpaMu

[ToBTOpeHue, o6o0IIEHNE,
cucTeMaTH3anus 3HAaHUN

16

OcCHOBHBIC ITOHATHS K METOBI Kypca,
0000IIEHNE U CUCTEMATHU3ALIMS 3HAHUI

MopenupoBaTh peasibHbIE CUTYalluH Ha
SI3BIKE aNreOphl, COCTABIIATh
BBIPKCHHUSI, YPAaBHEHUS, HEPABECHCTBA U
UX CHUCTEMBI TI0 YCJIOBHIO 33/1auH,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIH C
WCIIOJIb30BAHUEM armapara aireopsl,
WHTEPIPETUPOBATH TOTYICHHBIN
pe3ynbTar.

[Tpumensaty GyHKIMM 17151
MOJICTUPOBAHUS U UCCIICIOBAHUS
pEabHBIX MIPOIIECCOB.

Pemate mpuknagHbie 3a1auwu,
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B TOM YHCJIE€ COLIUAIBHO-
9KOHOMHUYECKOTO U (hU3UIECKOTO
XapakTepa, CpeICTBaMH ajireOphl 1
MaTeMaTHYECKOTO aHaln3a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS INIPOI'PAMMA YYEBHOI'O KYPCA
«IT'EOMETPUS»

HOACHUTEJBbHASA 3AIIMCKA

['eomeTpus siBnseTCs OAHMM U3 0a30BBIX KypCOB Ha YpOBHE CPEIHErO OOIIEro
oOpa3oBaHMsl, TaK KaKk 00ECIIEUNBAET BO3MOXKHOCTh U3YUEHMsI JUCLUIIIIMH €CTECTBEHHO-
Hay4YHOU HaIpaBJIEHHOCTH U MPEAMETOB F'yMaHUTAPHOIO HUKIIA. [TOCKOIBbKY JIoTHYecKOe
MBILUIEHHE, (OPMUPYEMOE MpPU H3YYEHHH OOYYaIOIIMMUCS TOHATUHHBIX OCHOB
r€OMETPUHU, NpPH JI0KA3aTEIbCTBE TEOPEM U MOCTPOECHUM UEMOYKH JIOTHYECKUX
YTBEPKJICHHUM MPU PEIICHUH T€OMETPUUECKUX 3a7a4, YMEHUE BbIABUTaTh U ONPOBEPraTh
TMIIOTE3bI HEITOCPEICTBEHHO UCITOJIB3YIOTCS IIPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aU.

Lenr ocBoeHus mporpammbl yuyeOHoro kypca «['eomerpus» Ha yriayOa€HHOM
YPOBHE - pa3BUTHE HMHIWBUIYAJIBHBIX CIIOCOOHOCTEH OOYy4aroUMXcs NpU HU3yYEHUH
r€OMETPUH, KaK COCTABIISIIOUIEH IpeIMeTHOM obnactu «MartemaTuka U WH()OpMaTUKA»
yepe3 oOecrneueHne BO3MOXKHOCTH NMPUOOPETEHUS M UCHOJIb30BaHUS Oosee TIIyOOKHX
reOMETPUUYECKUX 3HAHUM U JEHCTBUM, cieqU(pUYHBIX TCOMETPUH, U HEOOXOIUMBIX IS
YCHEIIHOTO NpO(eCcCHOHAaIbHOTO 00pa30BaHMs, CBA3AHHOTO C HCIOJIb30BaHUEM
MaTE€MAaTHKHU.

[IpuopuTeTHBIMM 3ajayaMM Kypca TE€OMETpUM Ha yriayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMH U YCUITMBAIOIIMMU Kypc 0230BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHne NPEICTaBIECHUS O TEeOMETPUM KAaK YacTH MHPOBOM KyJIbTYphl U
(opMupOBaHKE OCO3HAHUS B3AUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(dopMHpOBaHKE MPEICTABIECHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BayKHEUIIUX
MaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOUIMX ONMCHIBATH W M3y4aTh PA3HBIE SIBICHUS
OKPYXAIOIEr0 MHUPA, 3HAHWE IOHATUMHOIO ammapara no paszaeiny «CrepeoMeTpus»
y4eOHOTO Kypca reOMETPHH;

(¢opMupoBaHrHe YMEHHs BJa/JeTh OCHOBHBIMHU MOHSTUSIMH O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHUE TeopeM, (GOpMyl U YMEHHUE UX
OPUMEHSTh, YMEHHMS JI0Ka3blBaTh TEOPEMbl M HAXOAWTh HECTAHJIAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(opMupoBaHrE YMEHHUS pacro3HaBaTh Ha YepTexax, MOACISAX U B PEAIbHOM MUPE
MHOTOI'PaHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIETH;

¢opMupoBaHHE TOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS
MaTEeMaTHYECKUX Teopui, (OpMUPOBAHME TMOHMMAHUS PpOJIM AKCHOMATHKU IpH
IIPOBEACHUM PACCYKICHUN,

(dopMupoBaHrEe yMEHUS BIAJAETh METOJaMH JOKA3aTeIbCTB U aITOPUTMOB PEILICHUS,
YMEHHUS HUX INPUMEHATH, NMPOBOJUTH JIOKA3ATENBHBIC PACCYKICHHUS B XOJE PELICHUSA
CTEPEOMETPUYECKHUX 3a7a4 U 33/1a4 C IIPAKTUYECKUM COJIEpKAHUEM,
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(dbopMHpOBaHUE TPEACTABICHUS O HEOOXOJUMOCTH JI0Ka3aTENbCTB MPU OOOCHOBAHUU
MATEMATUYECKUX YTBEPKIACHUM M POJM AKCMOMATHUKU B NIPOBEICHUU AEAYKTHBHBIX
pacCyXICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEMH
oOyJaronuxcsi,  NO3HABATEJIbHOM  AaKTUBHOCTH,  HMCCJEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBILJIEHUS, UHTEPECA K U3YYEHUIO TEOMETPHUH;

dopmupoBanre GyHKIIMOHATEHON IPAMOTHOCTH, PETIEBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYyallUSAX W MPU U3YYCHHH JPYTUX Yy4eOHBIX MPEAMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEMN, MOJIECIIMPOBAHNS PEAIBHBIX CUTyalUu,
MCCIIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMY TIOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUAMU yuyeOHOro kypca «I['eomerpus» B 10-11
KJIaccax SIBJISIOTCSL: «IIpsiMbI€ U TIIIOCKOCTH B POCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpel U KOOpPAMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

CdopmymupoBannoe B PI'OC COO tpeboBaHuE «yMETh ONEPUPOBATH MOHATUIMU,
pENEeBaHTHBIX TE€OMETPUM Ha YIIIyOJI€HHOM YypoBHe o0yueHus B 10-11 knaccax,
OTHOCHUTCSI KO BCEM COJAEpXaTeJIbHbIM JHHHUSIM y4eOHOTO Kypca, a (OpMUPOBaHHE
JIOTUYECKUX YMEHUN paclpeAeisieTcsl He TOJNbKO MO COAEPKATEIbHBIM JIMHUSM, HO U IO
rogam o0yuyenus. CojaepkaHue O00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM
pesynbTatam ocBoenust denepanbHO paboyeit mporpaMMbl, pacpeeIEHHBIM 10 ToAaM
o0y4yeHHUs, CTPYKTYpUPOBAHO TakKUM 0Opa3oM, YTOObBI KO BCEM OCHOBHBIM,
IPUHITMITHATBHBIM BOTIPOCaM 00y4Yaroluecs o0paaiuch HEOJHOKPATHO. DTO MO3BOJIAET
OpraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU MTOHATUSMHU U HaBbIKaMU MOCJIEOBATEIBHO
M TIOCTyNaTelbHO, C COONIOACHUEM MPUHLMINA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYaTh B OOLIYI0 CHCTEMY TE€OMETPUYECKUX TMPEACTaBICHUI o0OO0yJaroumxcs,
paciupsis ¥ yriayOssis e€, 00pasysl IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3/1aTh ycioBus A quddepeHpanuu o0yueHusi, oCTPOSHUs] MHANBUIYaJIbHbBIX
o0Opa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIyOJNEHHOE H3yuyeHHUE TEeOMETPHH Kak
COCTaBJISAIOIIEH yueOHOro npeameTa «MaTtemaTukay;

MOJIFOTOBUTh OOYYarOMIMXCSA K MPOJOJDKEHUIO M3YUEHUsS MATeMaTHKH C Y4ETOM
BbIOOpa Oynymied mnpodeccuun, obecreunBas MPEEMCTBEHHOCTh MEXAY OOIMMM U
npodecCUOHaILHBIM 00pa30BaHKUEM.

Ha usyuenne yueOHoro kypca «l'eomeTpusi» Ha yriiyOJ€HHOM YPOBHE OTBOJUTCS
204 ygaca: B 10 knacce - 102 yaca (3 gaca B Heaento), B 11 kmacce - 102 gaca (3 vaca B
HEJIENIO).
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COIEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHSL CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 akCHOMATHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHo€e pacnoioxkeHne NpsMbIX B IPOCTPAHCTBE: nepeceKarolmecs,
[apajulesIbHble W CKpEIIMBAroOIuecs npsMble. [Ipu3Haku CKpEIMBAIOMIMXCS MPAMBIX.
[TapannenbHOCTh NPSIMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE: MapaJUICIbHBIE NPSIMBIE B
IIPOCTPAHCTBE, NAPAIUIEIBHOCTD TPEX MPSAMBIX, MAPAIUIENBHOCTD MPSAMOU U IUIOCKOCTH.
[lapamiensHOe W LEHTPAIBHOE MPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHBIE
CBOMCTBa MapajieIbHOIO MpoeKTHpoBaHUs. M300paxenue ¢uryp B mnapamienbHON
MMPOEKIMHU. YTIBl C COHAIPABICHHBIMA CTOPOHAMH, YIOJl MEXKAYy IpPSAMBIMA B
npocTpancTBe. llapauiebHOCTh IUIOCKOCTEH: IapajulesibHbIE IUIOCKOCTH, CBOMCTBA
napajulenbHbIX Mmiaockocted. [Ipocreiime npocTpaHCcTBEHHbIE (UTYPBI Ha MIOCKOCTH:
TETpa’ap, NAPAJUIEIECTTUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIUKYISAPHOCTh HPSAMOW M INIOCKOCTH: IIEPIEHIUKYJIAPHBIE IpPSAMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIEIBHBIE U NEPIEHINKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHANKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, T€OpEMa O MPSIMOM NEPIECHAUKYISPHOU
IUIOCKOCTA. OpTOroHaJIbHOE MPOEKTUpOBaHME. lleprneHauKynssp W  HaKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 INIOCKOCTH, IMPOEKIIHS
¢Gurypsl Ha MI0CKOCTh. IlepneHanKyIIpHOCTh IIOCKOCTEMH: IIPU3HAK
MEPNEHAUKYIISIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX NepPHeHIUKYISIpax.

Yribel B IPOCTPAHCTBE: YrOJl MEXKIY NPSAMOM U INIOCKOCTHIO, ABYTPAHHBIM YIOJI,
JMHEWHBIA yroJl JBYrpaHHOTO yriia. TpEXrpaHHbId U MHOrOrpaHHbie yribl. CBOHCTBa
IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOWCTBAa IUIOCKMX U JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buabl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuKa. IIpusma: N-yrospHas npusma,
npsiMasi M HAKJIOHHas MpHU3Mbl, OOKOBasgs U TMOJHAs [OBEPXHOCTb MPHU3MBIL.
[Tapannenenurnen, npsMOYTOIbHBINA MapAJIETCIUIE U €ro cBoiicTBa. Kparuaiiiue nytu
Ha TIOBEPXHOCTHM MHOrorpanHuka. Teopema Oiinepa. [IpoctpancTBeHHas Teopema
[Mugaropa. Ilupamuga: N-yronpHas nupaMuja, NpaBUIbHAs U yCeUEHHAs MUPAMMIIBI.
CpoiictBa pé€Gep u OOKOBbIX TIpaHell mNpaBWiIbHONW nUpamuabl. [lpaBunbHbIE
MHOTOTPAaHHMKHU: IPaBUJIbHAS PU3Ma U MPABUJIbHAA IMPAMUIA, IPABUIIbHAS
TpeyrojibHas MUpaMua U MpaBUIIbHBIN TeTpasap, KyO. [IpencraBienne o mpaBUIBHBIX
MHOT'OI'PaHHUKAX: OKTa3Ip, JOJEKAIP U UKOCADIP.

Boruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: péOpa, nuaroHanu, yrisl. [lmomans
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSAMON MPU3MBI, MJIOMIAh OCHOBAHU,
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TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOi Mpu3Mbl. [lmomians 60KOBOM MOBEPXHOCTU U
MMOBEPXHOCTU NPABUIIBHOW MUPAMUIbL, TEOPEMA O TUIOLI[AJAN YCEUYEHHOM MUPAMU/IBI.
CumMmeTpus B TNPOCTPAHCTBE.  DJEMEHTbHl ~ CUMMETPUHM  MPABWIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPABUJILHOM MHOTOI'PaHHHUKE: CUMMETpUS
napajuieienuneaa, CAMMETPHS PABUIIbHBIX IPU3M, CHMMETPHUS TPABUIIbHON TUPaMUbI.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. J[€MCTBHSI C BEKTOPAMH: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHME BEKTOpa Ha 4uciio. CBOMCTBA CII0KEHHSI BEKTOPOB.
CBouCTBa YMHOXEHHUs BEKTOpa Ha 4yucio. [lonarne kommnanapaeie BeKTOphl. [Ipu3Hak
KOMIUTAHApPHOCTHU TPEX BEeKTOpOB. [IpaBuno mapamnenenunena. Teopema 0 pasznokeHUn
BEKTOpA 10 TPEM HEKOMIUIAHApHBIM BeKTOpaM. lIpsMoyronpHas cucreMa KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsA3p MEXAY KOOpPAMHATAMH BEKTOpA U
KOOpPAMHATaMH TOYEK. YTOJI MEXAY BeKTopaMu. CKasIpHOE TPOU3BEAECHUE BEKTOPOB.

11 KUIACC

Tesa Bpamienus

[ToHsTHSA: UIMHIPUYECKasi TIOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepudeckas
MMOBEPXHOCTh, OOpasywIe mnoBepxHocTel. Tema BpalleHus: MWIMHAP, KOHYC,
yceu€HHbIH KOHyC, cdepa, map. B3aumHoe pacnosnoxkeHue chepbl U IUIOCKOCTH,
KacaTtelibHas IJI0CKOCTh K cepe. M300paxeHue Tein BpalleHus Ha IocKocTu. Pa3BépTka
UIMHApa U KoHyca. CummeTpus cdepsl U mmapa.

O6bEM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME TPSIMOYTOIBLHOTO
napasuiesienunesa u cyieacTBus u3 He€. O0bEM MpsSMON 1 HAKIIOHHOW IPU3MBI, LIWJIMH/IPA,
nupamMuIbl U KoHyca. O0BEM 11apa 1 mapoBOro CerMeHTa.

KoMOuHanuu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BriMcaHHas B IAIUHID,
onucaHHas okoJjo unHapa. [lepeceuenue chepsl u mapa ¢ mockoctero. Kacanue mapa
u chepsl MWIOCKOCThIO. [oHsATHE MHOTOTpaHHHKA, OMMCAHHOTO OKOJIO cdepshl, chepsl,
BITMCAaHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaas MOBEpXHOCTH MIJIMHIPA, KOHYCA, TIoIIaab chepsl u e€ yacteit. [logodue
B mpocTpancTBe. OTHOIIEHHE O0BEMOB, IIIOMIAJEH MOBEPXHOCTEH MOMOOHBIX (UTYP.
[IpeoOpazoBanue noaoousi, roMoTeTHs. Perenue 3a1a4 Ha MIIOCKOCTH € UCTIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre ceyeHU MHOTOTPAHHHMKOB M TEJI BpAIICHUS: CCUCHUS IHUJIUHIPA
(mapajuienbHO U NEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca (TapaiieIbHOE OCHOBAHUIO U
MPOXOJISINEe Yepe3 BEPIINHY), CEYCHUS Iapa, METONbI MOCTPOSHUS CEUYCHHM: METO]
CJIEIOB, METOJl BHYTPEHHETO MTPOECKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEeH MITOCKOCTH.
BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu Haj BeKTOpamMu. BekTopHOe yMHOMXEHUE
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BEKTOpOB. CBOMCTBa BEKTOPHOIO yMHOXkEHUA. [IpsMOyrojibHas cucrteMa KOOpAUHAT B
npoctpancTBe. Koopaunatel Bektopa. Paznoxkenne BekTopa mno 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

J/IBH:KeHHsI B IPOCTPAHCTBE

JIBm>keHus npoctpanctBa. Otobpaxenus. [[Buxenus u paBeHcTBo ¢uryp. Oduume
CBOMCTBA JBW)XCHUM. BHIBl JIBMKEHUN: NApaUICIbHBIA IIEPEHOC, LEHTpalbHAas
CUMMETpHs, 3€pKallbHas CHMMETpHUS, IMOBOPOT BOKpYr mpsimoii. IlpeoOpazoBanus
nono6us. [psimas u cdepa Ditnepa.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuiicst HAy4uTCs:

cBOOOTHO OTIEpUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUH TIPU PEIICHUH 3a/1a4
Y TIPOBEJICHUH MaTeMaTHYECKHUX PACCYKICHUM;

OPUMEHATh aKCUOMBl CTEPEOMETPUM U CIEACTBUS W3 HUX IMPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

KJacCU(PUIMPOBaTh B3aMMHOE  PACIONOXKEHHE TPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YTJIAMU B IPOCTPAHCTBE: MEXKAY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSMON U TUIOCKOCTHIO;

CBOOOHO ONEPUPOBAThH MOHATHUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

CcBOOO/IHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHHUKOB (TpU3Ma, MUPAMHIA,
MPSMOYTOJIbHBIN Napaijiesnienunesn, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS /IS KJIacCU(PUKAIINU;

CBOOOHO ONEPUPOBATH TMOHATHSMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTHIO;

BBINIOJIHATH MAapaJlIeIbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (QUTYp
Ha MJI0CKOCTb, BBIOJIHATH H300paxkeHus (pUryp Ha II0OCKOCTH;

CTPOUTb CEUYEHHS] MHOTOIPAaHHUKOB pA3JIMYHBIMA  METOJAMH, BBINIOJIHATh
(BBIHOCHBIE) TJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHUBY;

BBIUMCIISTh TUIONIATU TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, NHpaMua),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOMHO OMEpUPOBATH MOHSATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIIOCKOCTh CHMMETPUH (PUTYPHI;

cBOOO/IHO OMEPUPOBATH MOHATUIMH, COOTBETCTBYIOLUIMMH BEKTOPAM M KOOPAUHATAM
B IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJa4yd Ha JI0KA3aTeJIbCTBO MATEMATHMUYECKUX OTHOILUEHUM M HAXOXKIICHUE
r€OMETPUUYECKUX  BEJIMYUH, TMPUMEHSS  HW3BECTHBIE  METOAbl MpPHU  PEIICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOI'O YPOBHSI CII0KHOCTH;
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OPUMEHATh  OPOCTEMIIME  NPOrpaMMHBIE  CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIITUOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, NPEOOpa3oBbIBAaTH W HHTEPHPETUPOBATH  MHPOpMaAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekax u
pUCYHKaX;

MPUMEHSTh TOJYyYCHHBIE 3HAHUS HA TPAKTUKE: CPAaBHUBATh W aHAJIU3UPOBATH
peanbHbIe CUTyallud, NPUMEHATh U3YYCHHBIE MOHSTHS B MPOIIECCE MOUCKAa PEIICHUs
MaTeMaTU4ecku chopMyIMpOBaHHON MPOOIIEMbI, MOJIETUPOBATH peajbHbIe CUTYallUU Ha
A3bIKE TE€OMETPUHM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIM C  HMCIOJIb30BAaHUEM
r€OMETPUYECKUX MTOHATUH U TEOpEeM, allrapaTa aireopsl, peiarb NpakTUUYecKue 3a1auH,
CBSA3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEJIUYHH;

UMETh TMpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS F€OMETPUU KaK COCTABHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOygaromuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATH MOHATUIMHU, CBI3AHHBIMU C HUIMHAPUYECKON, KOHUYECKON
U cheprueckoit MOBEPXHOCTSIMU, OOBSICHATH CLIOCOOBI MOJIyYEHUS,

ONepUpOBATh MOHATUAMHM, CBSI3aHHBIMU C T€JIAMH BPAILICHUS: LIWJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teia BpanleHus (UWIUHAP, KOHYC, cdepa U 1ap) U OOBACHATH
CHOCOOBI MOTYYEHUS TE BPAILLICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(hephl U MITOCKOCTH;

BBIUYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€J BpAILLECHUS, 00BbEMBI U
IJIOMIAM TMOBEPXHOCTE MHOIOTPAHHUKOB W TEJ BpALEHUS, T€OMETPUUYECKUX TEl C
MpuMeHeHueM (popmy;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU, CBSI3aHHBIMU C KOMOMHALIMSIMU TEJ BPAILICHUS
Y MHOTOTPAaHHHMKOB: MHOTOI'PAHHMK, BIIMCAHHBIN B c(hepy M OMUCAHHBIA OKOJIO C(hEepHl,
cdepa, BIucaHHas B MHOIOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIUKCIIATh COOTHOUIEHUS MEXAY IUIOLAASMU TIOBEPXHOCTEH M 00bEMamMu
IT0JIOOHBIX TEI;

n300pakaTh U3ydaeMble (DUTypblI, BBINOJIHATH (BBIHOCHBIE) IJIOCKHUE YEPTEXKU W3
PUCYHKOB MPOCTBIX 00BbEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS TE
BpAaIlCHMUS;

U3BJICEKaTh,  MHTEPNPETUPOBATH W  IpeoOpa3oBbIBaTh  MH(MOpManuioo O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTexkax H
PUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIHUHAT;

pelarh reoMEeTpUYECKHE 3a7aud Ha BBIYUCIEHUE YIJOB MEXAYy HpSIMBIMU U
IUIOCKOCTSIMM, BBIYUCIIEHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IPU PEILIECHUY;

42



CBOOOJIHO OMEPUPOBAThH MOHATUSAMHU, CBI3AHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh M300pa)K€HHsT MHOTOTPAHHUKOM M Te€J BpalIeHUS MPHU MapauieIbHOM
MepeHoce, IMEHTPATBLHOM CHMMETPHH, 3€PKATBLHOM CUMMETPHH, MPU MMOBOPOTE BOKPYT
psMO#A, MpeoOpa3oBaHMs TOI00S;

CTPOUTh CEYEHUSI MHOTOIPAHHMKOB U TeJ BpAIEHUSA: CEUEHUA UUIUHIpPA
(mapajuienbHO U MEPHEHANKYISIPHO OCH), CEYEHUS KOHYyca (TapaieIbHO€ OCHOBAHUIO U
IPOXO/IdIliee Yepe3 BEPIUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUSHUI: METOJ CJIEeI0B, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIEH TUIOCKOCTH;

JI0OKa3bIBaTh FTEOMETPUUYECKUE YTBEPIKICHMUS,;

MPUMEHATh TEOMETpUYeCKre (aKThl I PEHICHHWS CTEPEOMETPHYCCKUX 3aaad,
IPEANoIaralouX HECKOJIbKO IIaroB PEIICHUs], €CIU YCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU opme;

pemaTh 3a1a4d Ha JI0KAa3aTeIhCTBO MATEMATHYECKUX OTHOIICHWHA W HAXOXICHHEC
r€OMETPUYECKUX BEJIUYHH;

MIPUMEHSTH MTPOTPAMMHBIC CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
TP PEIIEHUN CTEPEOMETPUICCKUX 3a]1ad;

OPUMEHSTh TIOJyYCHHbIE 3HAHUS Ha TPAKTUKE: CPaBHUBATh, AHAIM3UPOBATH U
OIICHWBATh PEAbHBIC CUTYAIlUH, TPUMEHSATh N3YUEHHBIC TIOHSITHS, TEOPEMBI, CBOMCTBA B
mpolecce TOMCKa  pelieHUsT MaTeMaTHueckd  chopMyIupoBaHHOM  TPOOIEMBI,
MOJICIIUPOBATh PEANbHBIC CUTYallUd Ha S3BIKE T€OMETPUH, MCCIIEIOBATh MOCTPOSHHBIC
MOJICIIH C WCIIOJIb30BAHHEM TEOMETPHUYECKUX TIOHATHA M TEOpPEM, ammapara aiareOpsl,
penaTh NPakTUYECKUE 3a]]a4M, CBSI3aHHBIE C HAXOXKJACHHUEM T€OMETPUUECKUX BEJIMUNH;

MMETh MPEJCTABICHUS 00 OCHOBHBIX dTaraxX pa3BUTHS T€OMETPUU KaK COCTABHOU
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanwue paznena (tembl) | KoaudecTBo
OCHOBHOE COJIep)KaHHUE OCHOBHBIE BUJIBI ICATEIHPHOCTH YUAIIAXCS
Kypca 9acoB
BBeneHne B CTEPEOMETPHIO 23 Onpenensars MIOCKOCTh Kak GUrypy, B

OcCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
[ToHsATHS cTEpEOMETPUN: TOUKA, IPAMAs,
IJIOCKOCTb, MMPOCTPAaHCTBO. OCHOBHBIE
paBuiia N300pakeHUsl HAa PUCYHKE
IJIOCKOCTH, MAPAJIENbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
IToHATHA: TTepeceKarouecs I0CKOCTH,
IIEpECEKAIOIINECS IPsIMast U INIOCKOCT;
IIOJIYIIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYUIECTBYIOIUX 00BEKTOB. AKCHOMBI
CTEPEOMETPHUU U TIEPBBIE CIEACTBUS U3
HUX.

CriocoOslI 3a1aHus TPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O0603HaueHUs NPSMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHHit

KOTOPOM BBIMIOJIHAETCS TIJIAHUMETPHUS.
JlemaTh mpoCTEeUIne JIOTUYECKUE
BBIBOJIBI M3 aKCUOMATHKHU MJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTLHBIX
00BEKTOB, UjCATU3AIMENH KOTOPBIX
ABJISIFOTCSI aKCUOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh IPUHITUIIBI
MMOCTPOCHHUS CEUYCHU.

Hcnonb30BaTh U1 NOCTPOECHUSI CEUEHUN
METOJI CJIEIOB, METO]I BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TIOCKOCTH.

Pemate crepeomeTpruueckre 3aaud: Ha
OIPEJICJICHUE BUAA CCUCHUS U
HaXO0XXJICHUE €T0 IIONIAIH.
AKTyanu3upoBath (GaKThl U METOJIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu pelieHny 3a1a4
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nupamMuibl, Kyoa v Mpu3Mbl, KOTOPbIE
MPOXOJIAT Yepe3 ux peopa.

N300pakeHue nepeceyeHus MOJTy4eHHBIX
IockocTer. PackpammBanue
MOCTPOCHHBIX CEUCHUU pa3HbIMU
[BETAMHU.

Merton ciaefoB AJig MOCTPOEHUS CCUCHUI.
CBoiiCTBa MEpECEUCHUI NPSIMBIX U
mwrockocten. [loctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM ToukaMm Ha
pé6pax. Co3maHnue BEIHOCHBIX YEPTEKEH
Y 3aMKCh IIaroB MOCTPOEHUSI.
[ToBTOpEHNE TUIAHUMETPUHU.

TeopeMa 0 MpONOpPLUHOHATBHBIX
orpe3kax. [logoOue TpeyroibHUKOB.
Teopema MeHnenasi. Pacu€Thl B ceUeHHAX
Ha BBIHOCHBIX uepTexax. Mcropus
pPa3BUTHUS INIAHUMETPUU U CTEPEOMETPUU

cleyIouue IIaHUMEeTpUIecKue (hakThl
Y METOJBI:

Teopembr Daneca u 0
MIPONOPLUHOHAIIBHBIX OTPE3KAX.
AJITOpUTM JIeJIEHHS OTPe3Ka Ha N paBHBIX
yacreul. Teopema Menenast.
PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHUI TPEYTOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeAHEN JIMHUU
TpeyrojabHuKa. CBOMCTBO OMCCEKTPUCHI
yrJia TpeyrojgbpHuKa. CBOMCTBO MEIMaH
TPEYTOJIbHUKA.

[Tpu3Haku mo100us TPEYTrOJILHUKOB.
[Tonyuath npencTaBieHus: 00 OCHOBHBIX
JTanax pa3BUTHsA F€OMETPUU KaK
COCTAaBHOM yacTu QyHAaMEHTa pa3BUTHUSA
TEXHOJIOTUH

B3auMmHoe pacnonoxeHue
MPSMBIX B TPOCTPAHCTBE

B3auMHoOe pacnosniokeHue npsiMbIx B
npoctpaHcTBe. CKpelrBaronecs
npsiMble. [[pu3Haku CKpenMBarOnMXxcs
IIPSAMBIX.

[TapannensHble npsiMbIE

Knaccudummposats B3auMHoe
pPacnoJIOKEHUE NPAMBIX B IPOCTPAHCTBE,
WUTIOCTPUPYSI pPUCYHKAMU U TIPUBOIS
IIPUMEPBI U3 PEATIbHON KU3HHU.
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B IIpocTpaHcTBE. TeopeMa

0 CYILECTBOBAHNH U €INHCTBEHHOCTH
MPSMOU MapaJUICIIbHON TaHHOU
MIPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIC)KAILEH HA
JTAHHOUW MPSIMOM.

JlemMMa 0 mepecedeHnH mapayIeIbHbIX
IPSIMBIX IJIOCKOCTHIO. [lapariensHOCTh
TpEX NpsiMbIX. Teopema o TpEx
MapaJuUIebHBIX MPSAMBIX.

Teopema 0 CKpEIIUBAIOIINXCS IIPSAMBIX.
[TapannenbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOWCTBA NapaAJJIEIIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IIPOCKLIHH.

[enTpanbHas npoeKUus.

YT0J1 ¢ COHAINPaBICHHBIMU CTOPOHAMH.
Yrosn Mexay IpsSMbIMH.

3aaun Ha T0Ka3aTeabCTBO U
VCCIIEJOBAHUE, CBS3aHHBIE C
PaCIIONIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

JI0Ka3bIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTH
MApAJUICITBHON IPSAMON, MPOXOASAILIEH

4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKAIIEN Ha APYTOU MPSIMOK; JIEMMY O
NEePECEUCHNUH IIIOCKOCTH BYMSI
napauieIbHbIMU NPSIMBIMU; TEOPEMY O
TPEX NapaJUICTbHBIX IPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILUBAIOIIUXCS MPSIMBIX, TEOPEMY O
CKPEIIHUBAIOIINUXCA MPSAMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE

YTJIOB C COHAIIPABJICHHBIMU CTOPOHAMM.

OOBACHATD, YTO HA3BIBACTCA
napaJyIeTbHBIM U IIEHTPATbHBIM
MPOCKTUPOBAHUEM U KaK BBITIOJIHICTCS
IPOEKTUPOBaHUE (PUTYP HA TIIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlieIbHOTO
IPOCKTUPOBAHMUSI.

N3obpaxkath B mapauieabHON
MIPOCKITNHU pa3HbIE TEOMETPUUECKHE
burypsi.

Pemats crepeoMeTprueckre 3agaun Ha
JI0KA3aTeIbCTBO U UCCIICIOBAHUE,
CBSI3aHHBIC C PACIIOJIOKCHUEM TIPSIMBIX
B TIPOCTPAHCTRBE.
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[IpoBOOUTH NOKAa3aTEIBHBIE
pacCykJIeHUs MIPU PEIIECHUN
reOMETPUYECKUX 3a]a4, CBSI3aHHBIX CO
B3aMMHBIM PACIIOJI0KEHUEM MPAMBIX B
npoctpancTBe. CpaBHUBATS,
aHaJM3UPOBATh U OLICHUBATH
YTBEPKJICHHUS C LEIIBIO BBISBICHHUS
JIOTUYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJeHuil. MoenupoBarh peajabHble
CUTYaIlMH, CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE, Ha SI3bIKE TE€OMETPUH.
HccnenoBarh NOCTPOCHHBIE MOJIENH C
UCITOJIb30BAHUEM T€OMETPUUYECKUX
MOHATUH U TEOPEM, annapara aareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe npencTaBieHUE O
LHEHTPAJIBHOM MTPOCKTUPOBAHUU U 00
UCTOPUH pabOT MO TEOPUH MEPCIIEKTUBbI

[TapaysienbHOCTD MPSAMBIX U
MJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHA: TapaIIenbHOCTh IPAMOU U
IIJIOCKOCTH B MIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH NMPSIMOM U
m1ockocTH. CBOMCTBA NapaJJIeIbHOCTH

Knaccuduimposats B3auMHoe
PACTIONIOKEHHUE MPSIMOU U TUIOCKOCTH B
[IPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIUE IPUMEPHI
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IPSIMOU U INTOCKOCTH. [ eomeTpuueckue
3a/1a4M Ha BBIYHUCIICHUE U
JIOKa3aTEIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
[TocTpoeHue ceueHns, MPOXOIAIIETO
yepes JaHHYIO NPSMYIO Ha 4epTEXE U
MApAJUIEIBHOTO ApYyrou npsimou. Pacuér
oTHoueHui. [lapannensHas npoexkuus,
IIPUMEHEHHUE JJIsI TOCTPOEHHUS CEYECHU I
KyOa U mapasienenumnesa.

CaoiicTBa mapaienenuneaa u Npu3Msl.
[TapannensHblie iockocTH. 1Ipu3Hakn
NapajuIeIbBHOCTH IBYX INIOCKOCTEN.
TeopeMa o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
NPUHAJIEKAITYIO JTAHHOM TUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa MapayieabHbIX MIIOCKOCTEH: O
MapajlJIEIbHOCTH MPSMBIX MEPECCUEHUS
IIpU NIEPECECUEHUH JIBYX NapalieIbHbIX
TJIOCKOCTEH TpeThelt; 00 oTpe3Kax
MapajlyIeIbHbIX MPAMBIX, 3aKITIOUEHHBIX
MEK]ly TapaieIbHbIMU

W3 PeaJbHOU KU3HU.

DopMyIUpPOBATH ONPEACICHUE
MAapAJIICITBHBIX MPSIMOM U TIOCKOCTH.
Jloka3bIBaTh MPU3HAK O MAPAJIICTBHOCTH
MPSIMOU M TTOCKOCTH; CBOMCTBA
MAPAJIIETBHOCTH MPSMOU U TIJIOCKOCTH.
Pemats crepeoMeTpruueckue 3agadu
BBIUMCJICHMS U JI0Ka3aTeJIbCTBO,
CBSI3aHHBIE C MAPaJICITbHOCTHIO MIPSAMBIX
Y IJIOCKOCTEW B MPOCTPAHCTBE. Pemarh
MPAKTUYECKUE 3a]1a4l HA TOCTPOECHUE
CECUCHHUI Ha YepTexkax TeTpalrapa u
napayieIenuneaa.

Pemate crepeomeTrpruyueckue 3a1auu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
TIOCKOCTBIO.

[IpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS MPU
PEILICHUU TEOMETPUUECKUX 3a1a4
CBSI3aHHBIX C MAPAUICITBHOCTHIO
MIOCKOCTEH.

CpaBHMBATh U aHAJIU3UPOBATH PEaIbHBIC
CUTYyalluH, CBSI3aHHBIE C
MAPAJIIETBHOCTHIO TPSIMON U TJIIOCKOCTH
B POCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpﬁIMOI?I C
ABYM: I1apalJICIIbHBIMH IIJIOCKOCTAMUA

MOJCINPOBATH pCAJIbHBIC CUTYallH,

CBA3AHHBLIC C MMApaJUICIIbHOCTBIO HpﬂMOfI

Y TUIOCKOCTH B IIPOCTPAHCTBE, HA SI3bIKE
reOMETpUHn
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[leprieHIUKYIJISIPHOCTD
MPSAMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH, TPUTOHOMETPHSI
IPSIMOYT'OJIBHOT'O TPEYT'OJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajenenunena. Beraucnenue 1iumH
OTPE3KOB B KyO€ U NPSIMOYTOJIbHOM
napaJyIeJIenuIeIe.
[IepnieHIUKYIAPHOCTD NPSIMOU U
mrockoctu. [lpusnak
NEPHEHANKYJIIPHOCTH PSIMON U
IJIOCKOCTU. Teopema o CyIeCTBOBAHUH
U €IMHCTBEHHOCTH MPSIMOH,
IPOXOJAILIEH Yepe3 TOUKY IPOCTPaHCTBA
U TIEPIEHIUKYJISIPHOMN K TIIOCKOCTH.
[110CKOCTH M TEPIIEHAUKYIISIPHBIE UM
npsiMasi B MHOTOIPaHHHKAX.
[lepnenauKyIsip U HaKJIOHHAS.
[TocTpoeHre nepneHanKyJapa u3 TOUKU
Ha TPSIMYIO.

TeopeMa o TpEX NMeprneHaUKYJIsIpax
(mpsimast u 0OpaTHas).

AKTyanu3upoBaTh (DaKThl U METOIbI
TJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIIOTHH.

@OopMyIIMpPOBATH OIIPEAECICHUSA:
MEPIECHANKYJISIPHBIX MPSIMBIX B
IIPOCTPAHCTBE; ONPEACIICHUE MIPSIMOMH,
MEPIIEHAUKYIJISIPHON K MJIIOCKOCTH.
Jloka3bIBaTh: JIEMMY O
MEPIIECHAUKYJISIPHOCTH JBYX
[apAJJICIIbHBIX MPSIMBIX K TPEThEU
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MAPAJIICITBHOCTHIO MIPSMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K IUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK MIEPICHANKYISIPHOCTH MPAMOM
Y IUIOCKOCTH; TEOPEMY O CYILLIECTBOBAHUHU
Y €IMHCTBEHHOCTH MPSIMOU, MPOXOASAIIECH
yepes JaHHYIO TOUKY U
MEPIIEHAUKYJISIPHON K TaHHOM
TJIOCKOCTH.

N3o006pakaTth B3aMMHO
MEPIEHAUKYJISIPHBIE TTPSMYIO
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VYros MeXIy CKpelUBarOIIUMUCS
npsMbIMu. [lonck neprneHInKyaspHbIX
MIPSIMBIX C TOMOILBIO
NEPIEHINKYJIAPHBIX MIJIOCKOCTEN
OpTOoroHajibHOE IPOEKTHPOBAHUE.
ITocTpoenue ceueHuii Kyoa, Ipu3MBbl,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOTrOHAJIBHOM TTpoeKIuu. CUMMETpHUS B
IIPOCTPAHCTBE OTHOCUTEIBHO TUIOCKOCTH.
[Imockoctn cumMeTpul B
MHOTOrpanHukax. [Ipusnax
NIEPIECHAMKYJIIPHOCTHU MIPSIMOU U
IIJIOCKOCTH KakK CJIEICTBUE CUMMETPHHU.
[IpaBuIBEHBIE MHOTOTPAHHUKH

Pacuér paccrostHuii OT TOYKH 10
miockocTu. CnocoObl OMYCTUTD
NEPIEHANKYJIAPBI: CHMMETpPUS, CABUT
TOYKH I10 NTapajuiesIbHON npssmon. Casur
10 HEeMapaJUIeIbHOM MPAMOM, U3MEHEHUE
PACCTOAHU

Y TUIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
NEPHEHANKYJIAPA MO OTHOIICHHIO K
IIJIOCKOCTH.

[Tonyyath npecTaBieHUE O 3HAYCHUH
NEepHEeHANKYJIApa Ul IpYyrux odnacrei
HayKu ((u3HKa, YHEPreTUKa, Ja3epHbie
TEXHOJIOTHH ), B PEAIIbHON KU3HH
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3pIBaTh YTBEPKICHHUS, CBA3AHHBIE C
MPOEKIMEN NPSIMOU Ha TIIOCKOCTb,
HENEPIEHIUKYIISIPHYIO K 3TOU MPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY OOpaTHYIO
TEOpEME O TPEX NMEPIEHINKYIIApax.
[Tonyuats npencraBieHue o0
OPTOTOHAIIBHOM NPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH TOUKU
Ha IPSIMYIO.

Pemate cTepeoMeTpuyecKkre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pemiath npukiagHblie 3a]1a4u, CBSI3aHHbBIC
C HAXOXJACHHUEM I'€OMETPUUECKUX
BEJIMYUH.
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Pewats ctepeomeTprueckue 3aauu,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI O
TPEX MEPNEHAUKYIISIPAX, HAX0XKICHUEM
PACCTOSIHHI, IOCTPOEHUEM MTPOEKIIUH.
CpaBHHBATh U aHAJIU3UPOBATH
YTBEPKACHUS C LETbIO BBIABICHHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIeHUl. AHAIU3UPOBATH U
MOJIEIIMPOBATh HA SI3bIKE TEOMETPUU
pEaIbHBIE CUTYaALINH, CBSI3AHHBIE C
MEPIEHAUKYJISIPHOCTBIO TIPSIMOU U
IJIOCKOCTH; UCCIEN0BATH IOCTPOCHHBIE
MOJIEJIA, B TOM YHUCJIE U C
MCIIOJIb30BAHUEM arlrapaTa ajreopbl

YTJIbl M PACCTOSIHUSA

16

IToBTOpEHHUE: yroy Mexay MpsMbIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJILHUKE, TEOpeEMa
KOCHHYCOB.

IToBTOpEHHME: Yyrom Mexay
CKPEIIHBAOIIMMUCS MTPSMBIMU B
MpOCTpaHCTBE. [ eomeTpuueckue
METO/Ibl BBIUHUCIICHUS YIJla MEXIY
IPSMBIMA B MHOTOTPaHHUKAaX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJUTH aHajoruu. @opMyInpoBaTh
ONpENIEJICHUE IBYTPAHHOIO YIJIA.
Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YTJIOB ABYTPAHHOTO YTJIA.
KnaccuduimpoBats 1ByrpaHHbIE YIJIbl B
3aBUCUMOCTH OT UX IPajyCHOI MEPBHI.
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JIByrpanHsiil yroyu. CBONCTBO
JIMHEWHBIX YTJIOB ABYTPAHHOIO YIJia.
[leprieHIUKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHANKYJIPHBIX
mrockocren. [Ipusnak
IIEPIIEHIUKYJIIPHOCTH INIOCKOCTEN; TEO-
peMa o IpsIMOM MEPECEUCHHUS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEU IUTIOCKOCTH.

[IpAMOYTOJIBHBIN MTAPATIIENETTUTIET;
Ky0; U3MepeHusi, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIJIEIEIUIIE A.
Teopema 0 n1raroHay NPsIMOYTOJIBHOTO
napajulelIelMIea U CIeICTBUE U3 HeE.
CrepeoMeTpUUeCKUE U TIPUKIIATHBIE
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PACIIOJI0KEHUEM MTPSMBIX U TIIIOCKOCTH.
IToBTOpEHHUE: CKpemuBaroIuecs
npsiMble, MTapajIeJIbHbIE INIOCKOCTH B
CTaHJAapTHBIX MHOTOrpaHHuKax. [lapa
NapajiyIeIbHbIX INIOCKOCTEN Ha
CKPEUIUBAIOIINUXCS MTPSMBIX,
PAcCTOSIHUE MEXAY CKPEIINBAOIINMUCS
IPSIMBIMH B TIPOCTBIX CUTYaIUSIX.
OnyckaHue NepreHIuKyIIsipoB,
@opMyIMpOBATH ONPEAEIEHNE B3aNMHO

NEPHEHANKYJISIPHBIX IIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O MPU3HAKE
NEPHEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEN.

PopMyIMpOBATH CIIEICTBUE

(43 mpU3HaKa) O MEPHEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPask MEPIEHINKYJIIPHA
IIPSIMOM, IO KOTOPOM NIEPECEKAOTCS BE
IIJIOCKOCTH, 3TH TIJIOCKOCTSIM.
JIoKa3pIBaTh YTBEPKIAEHUS O €TI0
CBOMCTBAX; TEOPEMY U CIICCTBUE U3
HE€ 0 IUAarOHAIIX HNPSIMOYTOJIBHOTO
napajuiesIeIuIe1a.

Pewars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTh
IPSAMBIX U IUIOCKOCTEH, UCIIONIB3YS
IUTAHUMETPHUYECKUE PaKThl U METOIBI.
IIpoBOAUTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS IIPU
pELIEHNH TeOMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NIEPIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEHN.

AHaIM3UPOBATh U MOJEIUPOBATh HA
A3bIKE T€OMETPUHN PEaIbHbIE CUTYaLUH,
CBSI3aHHBIC
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BBIYMCJICHUE PACCTOSSHUM OT TOYKHU 110
TOYKH; IPSIMOM; INIOCKOCTH.
Brrancienne paccTossHUN MEXIy
CKPELIMBAIOIIIMHUCS NPSIMBIMU C
IOMOILBIO NEPIICHUKYIISIPHON
IJIOCKOCTH.

Tpé€xrpaHHbIi yroj, HEPaBeHCTBA I
TPEXTPaHHBIX YIJIOB.

Teopema ITudaropa, Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO
yriaa. J1eMeHThI cpepuyecKon
TEOMETPHUU: IEO/IE3NYECKUE JIMHUU Ha
3emiie

C MEPIEeHINKYISPHOCTBIO MPSIMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOCHHBIE MOJIEIH, B
TOM YHCJI€ U C UCTIOJIb30BaHUEM
amnmapara anreOphl.

Pemrates npukianHeie 3a7a4u, CBSI3aHHbIC
C HaX0XJICHUEM T€OMETPUICCKIX
BEJTMYUH

MHOrorpaHHUKN

CucreMaru3anys 3HaHH:
MHOrorpaHHyK U €ro 3JIEMEHTHI.
[Tupamuna. Buasl nupamua. [IpaBunbHas
MAPAMUIA.

[Ipu3zma. IIpsimast 1 HAKJIOHHAS TTPU3MBL.
[IpaBunbHas npusma. [Ipsmoii
napajuiesenunes, IpsAMOyroabHbIN
napayenenunen, kKyo. Beimykiibie
MHOTOrpaHHuKHU. Teopema Jitnepa.
[IpaBusnbHBIE ¥ TOTYNPABUIILHBIE
MHOTOTPaHHUKHU

PaGoTtath ¢ yueOHMKOM: 3a71aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTAapUHU.

AHaNIM3UpOBaTh PELICHUE 3aa4H.
PucoBaTp BBITyKIIbIE MHOIOTPAHHUKH C
3aJJaHHBIMHM CBOMCTBAMU;
BOCCTaHABIIMBATh OOIIUIA BH]I BBITTYKJIOTO
MHOT'OTPAaHHHKA I10 ABYM €TO
IIPOCKLIMSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBarsk BBINTYKJIbIE MHOTOTPAHHUKHU
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C Pa3HOM DUIIEPOBOU XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOXHOCTH TOJTYyUYEHUS

pe3yJibTaTa MpHu BapbUPOBAHNUH TAHHBIX.

Jloka3pIBaTh CBOMCTBA MPABUIBHBIX
MHOI'OTPaHHUKOB. I1maHupoBath
ITOCTPOECHUE NIPABUIIBHBIX
MHOTI'OTPaHHHMKOB Ha ITOBEPXHOCTAX
JIPYTHUX MTPAaBUJIBHBIX MHOIOTPAHHHUKOB

BekTopbl B TPOCTPAHCTBE

12

[ToHaTHE BEKTOpA HA IJIOCKOCTH U B
MPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MIPABUIIO
napajuiesienuneaa, yMHOKEHUE BEKTopa
Ha YUCJIO0, Pa3JIOKEHHUE BEKTOpa IO
0a3ucy TpEX BEKTOPOB, HE JICXKAIIHNX B
OJTHOM TUDTOCKOCTH.

CxansipHOE TTPOU3BEICHUE, BBIYNCICHUE

yIJIa MEXy BEKTOPaMU B POCTPAHCTBE.

[Ipocreiimme 3a1a4u ¢ BEKTOPaMHU

AKTyanu3upoBath (HakThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
TJIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIAaHApHBIE BEKTOPBIL. [I[puBOAUTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JNIEUCTBUM CJIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHO>KEHHUSI BEKTOpa Ha
YUCJIO.

Jloka3bIBaTh NpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3JI0KEHUH
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTIAHAPHBIM BEKTOPAM

55



IToBTOpEeHue, 0600IIeHNE U
CHCTEMATH3AINS 3HAHUN

O6o6aroree MOBTOPEHUE MOHATHH U
METO/0B Kypca reomerpun 10 kiacca,
cucrematu3anus 3Hanni. ictopus
Pa3BUTHUSA CTEPECOMETPUM KAK HAYKHU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pemate crepeomerprudeckue 3a1aun Ha
JI0KA3aTEIbCTBO MATEMATUYECKUX
OTHOILIEHHH, HAXOXKIEHNE
r€OMETPUYECKUX BEJIMYUH (JJINH, YTJIOB,
romazaei, o0obémon). Mcnonp3oBath
MIPY PEUICHUU CTEPEOMETPUUECKHUX 3a7a4
IJIAaHUMETPUYECKUE (PaKThl U METO/IBI.
[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbBIEC PACCYKICHUS MPU
PELICHUU CTEPEOMETPUUYECKUX U
IJIAHUMETPpUUECKHX 3a7a4. CpaBHUBATH
Y aHAJIM3UPOBATH PEAIbHBIE CUTYAIIUU U
BBISIBJISATH BO3MOKHOCTH €€
MO/JICJIMPOBAHUS Ha S3bIKE TEOMETPUHU.
MopaenupoBaTh peaibHYI0 CUTyalMIO Ha
A3bIKE TEOMETPUH U UCCIIEI0BATh
MMOCTPOCHHBIE MOJEIH, B TOM YHCJIE U C
MCITIOJIb30BAHUEM armapara aareopsbl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MPOTrpaMMBbl IPU PEUICHUU 3a/ad.
ITomy4aTh npencTaBiieHUE O TEOMETPUH
KaK O pa3BUBAIOIIECHCS HAyKe,
HCCIIEAYIOUIEH OKPYKAOIIUH MUD,
CBSI3aHHOM C peabHbIMU OOBEKTaAMHU,
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MOMOTalOIIEH PELINTh pealbHbIe
YKU3HEHHBIE CUTYAIMH O POJIU
CTEpPEOMETPUH B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TexHoJIornii. CpaBHUBATh U
aHAJIM3UPOBATh YTBEPKIACHUS C LIENBIO
BBISIBJICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
HccnenoBaTh NOCTPOEHHBIE MOJIEIH.
Hcnonb3oBaTh HU(POBBIE peCypChl

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KIIACC

HasBanue pazgena (tembr) | KoauuectBo
OcHOBHOE coiepKaHne OcCHOBHBIE BUBI IEATEIIBHOCTH YYALIUXCS
Kypca 4acoB
AHanuTH4eCcKasi TeOMETPHUSI 15 [ToBTOpEHME: KOOPIUHATHI BEKTOPA Ha

IJIOCKOCTH U B POCTPAHCTBE,
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB,
BBIYKCIIEHUE yTiia MEXI1y BEKTOPaMU B
IIPOCTPAHCTBE. Y PaBHEHUE NIPSMON,
IPOXOJAIIEH YePEe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHUE TUIOCKOCTH B OTPE3KaX.
BekropHoe npousseaenue. JIlnnernbie
HEPABEHCTBA, TUHENHOE
pOrpaMMHPOBAHUE.

AHaTUTHUYECKHE METOJIBI pacuéra yria
MEKy OPSIMBIMU U TIJIOCKOCTSMHU B
MHOrorpasHukax. @opmyna
PAcCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH B
KOOpANHATAaX.

Haxosxienne pacCTOSHHM OT TOYKH J10
IUIOCKOCTHU B KyO€ U paBUIIbHOU
nupamMu/ie

AKTyanmm3upoBaTh (GaKkThl U METOJIbI
TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOIUTH ACHCTBUSA C BEKTOpaMU K
AHAJIOTUYHBIM JICUCTBUSAM C HUX
KOOpJIMHATAMH.

BcnoMHUTE onpeiesieHrue CKalasipHOro
YMHOKEHUA U €r0 CBOMCTBA. BhIUNCIATH
C MOMOUIBIO CKAISIPHOTO YMHOXKEHHUS
JJTMHBI BEKTOPOB, YIJIbl MEXKy HUMH,
YCTaHABJIMBATh MEPIEHIUKYISIPHOCTD
BEKTOPOB. BBIBOINTE ypaBHEHHE
MJIOCKOCTH U (DOPMYITY PACCTOSIHUS OT
TOYKH J0 IIOCKOCTH.

Pemate 3amaun, couerass KOOpAUHATHBIN
Y BEKTOpPHBIA MeToAbl. [IpoBoauTH
JIOTUYECKH KOPPEKTHBIE JTJOKA3aTEIIbHbIC
pacCyXeHus Npu peIIeHUN
F€OMETPUYECKUX 3a71a4 HA TPUMEHECHUE
BEKTOPHOKOOPJAMHATHOI'O METO/1A.
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AHanu3upoBaTh U MOJIETUPOBATH HA
SI3bIKE T€OMETPUHU PeaIbHbIE CUTYAIlUU,
CBSI3aHHBIE BEKTOPAMH M KOOpAUHATaAMHU.
HccnenoBats NOCTPOEHHBIE MOJIEIIH, B
TOM YHCIIE U C UCTIOJIb30BAHUEM
amnmnapara ajareopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBl.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEeHue, 0600IIeHNE U
CUCTEMAaTH3aIUs 3HAHUU

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJapTHBIC MHOTOIPAHHUKHU, METO/]
CJIEZI0B, CTAaHAAPTHBIE IIJIOCKOCTH,
NIEPECEUYEHNUS IPSIMBIX U ITIOCKOCTEM.
[TapannensHble NpsIMbIE U TUIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUET
OTHOILIEHUH, YIJIbl MEXKIY
CKPEIIUBAIOIIUMUCS IPSIMBIMHU.
[IepnieHauKyIsApHBIE IPAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
NIEPIIEHANKYJIIPHBIX IUIOCKOCTEH U
IIPSMBIX, CHAMMETPUU MHOTOIPaHHHUKOB,
TeOopeMa O TPEX NEPIEHAUKYIAPAX,
BBIYUCIICHUS JUIUH

CTpouTh ceueHusl.

Pemiats cTepeomeTprueckre 3agauu Ha
JI0OKa3aTeIbCTBO MAaTEMaTHYECKUX
OTHOIIICHUM, HaX0KJICHHUEC
reOMETPUYECKUX BEJIMUMH (JIJIUH, YTJIOB,
iomaaei, o0opémon). Mcronp3oBath
IIPY PELICHUHU CTEPEOMETPUUYECKHUX 3a/1a4
MJIaHUMETpUUECKUe (DAKThI U METOJIbI.
[IpoBOAMTE TOTMYECKH KOPPEKTHHIC
JIOKa3aTeIbHbIE PACCYKICHUS TIPU
pPELIEHUH CTEPEOMETPUUECKUX 3a]1ay.
CpaBHMBATh U aHAIU3UPOBATH
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B MHOTOTPaHHHUKAX.
[ToBTOpEeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIJIS
TJIOIIAIeH, COOOpaKEHUS TT0100HS.
[Imomaau ce4eHnt MHOTOTPAaHHUKOB:
TJIOIIA TN TIOBEPXHOCTEH, pa3pe3anus Ha|
4acTH, COOOpaKeHUsI Mo I00us

peanbHbIE CUTYalUU U BBISIBISATH
BO3MOXHOCTb €€ MOJECIIMPOBAaHUs Ha
A3BIKE TEOMETPHHU.

MopennpoBaTh peabHyI0 CUTYAINIO Ha
A3BIKE TEOMETPUH U HCCIIE0BATh
OCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
UCIIOJIb30BAaHUEM anmnapara ajareOpsl.
Hcrnons30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUH 3a/1a4

O06bEM MHOTOTpaHHUKA

17

O0bEM Tena. O0bEM NPAMOYTOIBHOTO
napajenenunena. 3aaadu oo
yJIBOCHHH Ky0a, 0 KBaJparype Kyoa; o
TPUCEKIINH yTJIa.

CrepeoMeTpHuuecKue 3a/1a4u, CB3aHHbIE

C 00BEMOM PSIMOYTOJILHOTO
napajijieenunea. [IpuknanHbie
3aJlayM, CBS3aHHbIE C BBIYHCIICHUEM
00bEMa PSIMOYTOJILHOTO

napaenenunena. OO0béM  TpsIMOi
IIPU3MBL.

CrepeoMeTpuUeCcKHe 3aa4u, CBA3aHHbBIC
C BBIYHCIEHHEM OOBEMOB MPSAMOIA
IIPU3MBI. IIpuxnanusie 3a71a4H,
CBSI3aHHBIE C 00BEMOM MPSMON TPU3MBI.

CB00OHO OMEpUPOBATH TOHATUSIMHU:
00BEM Tena, 00bEM MPAMOYTOIBHOTO
napasuiesienuneaa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
MPSIMOYTOJILHOTO MapaJijiesienumnea,
CIIE[ICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHUKH,
NepeKIIaIbIBaTh YaCTH.

Pemiats ctepeomeTpuueckue 3a1auw,
CBSI3aHHBIC C BBIUMCIEHUEM 00BbEMA
IPSIMOYTOJILHOTO MapaJijieienuIea,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBAThH
YTBEPKICHUS C LI€JIbIO BBISBICHUS
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Boruucnenue 00bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro narerpaia. O0béM
HAKJIOHHOW MPU3MbI, TUPAMUBI.
dopmyna 00bEMa TUPaAMU/IBI.
OTtHomIeHHEe 00HEMOB MUPAMHU]T C
OOIIMM YTJIOM.

CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIC C 00BEMaMK HAKJIOHHOM
MPU3MBI, TUPAMUJIBI.

[Tpuknannsie 3agaun no Teme «OObEMBI
TEJ», CBA3aHHBIE C 00BEMOM
HaKJIOHHOU MPU3MBI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Boiuucienue
pacCTOSHUS A0 IUIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOJICITUPOBATH HA
S3bIKE TEOMETPUU PEATIbHBIE CUTYAIIUH,
CBSI3aHHBIE C 00BEMOM MPSIMOYTOTHHOTO
napayieenureaa, MPU3Mbl, TUPAMFIBL.
UccnenoBaTh MOCTPOCHHBIE MOJIEIH, B
TOM YHCJIC ¥ C UCTIOIB30BAHIEM
amnmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopMyIy TSl BBIYUCICHUS 00BEMOB TeE.
Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOW MPU3MBI Ha TIPHEMEPE
TPEYToJIbHOW TIPU3MBI U JIJIS
IIPOU3BOJILHOU IPU3MBI.

Jloka3wsIBaTh TE€OpEMY: 00 00BEME
nupamMuibl, GOpPMYIHUPOBATH CIEACTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BriBouTh (hOpMYyITy JJ1S1 BEIYUCIICHUS
00BEMOB yCECUEHHON TTUPAMUIBI

Tena BpameHus

24

Humuaapryeckas TTOBEPXHOCTD,
obOpazyrorniue WJIAHIPUYECKOM
TTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHSIMHU:
UWIHHIPHYECKast TOBEPXHOCTb,
unHAp. M3yvars criocoObl
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Humuuaap. [Ipssmon KpyroBou HUIAHADP.
[1nomaas NTOBEPXHOCTH HIIUHAPA.
Konnueckas moBepxXHOCTb,
oOpa3yromne KOHHIeCKOn
noBepxHocTH. Konyc. CeueHne koHyca
IJIOCKOCTBIO, TapaJIeIbHON ITIOCKOCTH
OCHOBaHUS. Y CEYEHHBIA KOHYC.
N300paskeHre KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MTOJTHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTprUUECKHE 3a/1a4n Ha
JI0KA3aTEIbCTBO U BHIUUCIICHHE,
MMOCTPOEHUEM CEYEHHU M MJIUHIIPA,
KOHYCa.

[IpuknanHbie 3a0a4u, CBI3aHHBIE C
HUAJIUHIPOM.

Cdepa u map.

[Tepeceuenne chepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl
MJI0CKOCThIO. By u n300paxenue
miapa.

VYpaBuenue chepsl. [Lnomans chepsl u
€€ yacrei.

CummeTtpus cdepsl U mapa.
MOJTYYEHHUS! [IWIUHAPUYECKON

MOBEPXHOCTH, IIIKUHIpa. M300paxaTh
HWIMH/P U €r0 CEYEHHSI INIOCKOCTHIO.
CB00OOAHO ONIEepUPOBATH TOHATUSIMU:
KOHUYECKasl [IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. 3yuaTh ciocoObl
NOJIyYEHUS] KOHUYECKOM ITOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IJI0CKOCTBIO, MPOXOAIIEH Yepe3 0Ch, U
IIJIOCKOCTBIO, NEPIEHAUKYIISAPHOMN K
ocCH.

BriBoauTs hopmyIibl 151 BEIYUCICHUS
OOKOBOM U MOJIHOW TTOBEPXHOCTEH Tel
BpauieHus. Pemars crepeomeTpruueckue
3a/1a4u, CBA3aHHbIE C TEIaMHU
BpAaIlEHUSI, HAXOXJIECHUEM ILIOIAIN
OOKOBOM U MOJIHOM OBEPXHOCTH,
MOCTPOEHUEM ceueHu. MIcnonp30BaTh
IIpU PEIICHUU 3a/1a4
IUTAaHUMETPUYECKHE PaKThl U METO/IBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKJICHUS C LEJBIO BBISBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
CrepeomeTpruuecKkue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIYHCIICHUE,
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CBsI3aHHBIE CO c(epoil U mapoM,
MIOCTPOCHUEM UX CEYEHUH MIIOCKOCTHIO.
[IpuknagHbie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom.

[loBTOpEHNE: OKPYKHOCTDH HA
MJIOCKOCTH, BHIYUCIICHUS B
OKPY>KHOCTH, CTaHJAAPTHBIC MOJ00US.
Paznuunbie KOMOMHAIIMY TEJT BPAICHUS
Y MHOTOTPAHHUKOB. 33/1a4M 1O TEME
«Tena 1 MOBEPXHOCTU BPAILICHUS
AHanM3upoBaTh U MOJICIMPOBATH HA
S3bIKE TEOMETPUU pPeabHbIE CUTYyAIlUH,
CBSI3aHHbBIE C KOHYCOM W LIMJIMHAPOM.
HccnenoBath NOCTPOEHHBIE MOJENH, B
TOM YHCJIE U C UCIIOJIH30BAHUEM
anmapara ajareopsl

AKTyanu3upoBaTh (PaKThl B METOBI
TUTAHUMETPHH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

CB000OIHO OMIEPUPOBATH OHATUSIMM:
cdepa u map, HeHTp, PaiuycC, TUAMETP
cdepsl u mapa.

HccnenoBath B3aMMHOE PACIOIOKEHUE
chephl U TIOCKOCTH.

dopMynHpoBaTh ONpeIeTICHUE
KacaTeJIbHOM TIOCKOCTH K cepe.

Jloka3bpIBaTh TEOPEMBI O CBOWCTBE U
NpU3HAKE KacaTeJbHOU TUIOCKOCTH.
BriBouTh hopMyITy it BEIYHCITICHHS
wiomaan cepsl 4yepe3 paauyc chepsl.
Pemrats crepeomeTpuieckue 3aaauu,
CBSI3aHHBIE CO CEpOH U mapom,
HaXO0XXJICHUEM IIIomaau cepsl u e€
9JacTeld, TOCTPOCHUEM CeUeHUH Chephl U
mapa.
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AHaIM3UpOBaTh U MOJEIUPOBATH HA
SI3bIKE T€OMETPUHU PeaIbHBIE CUTYAIlUU,
CBsI3aHHBIC C IIApOM U chepoi.
Pemrats mpocThie 3a1aun, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAIlICHUS U MHOTOTPAaHHUKOB.
Hcnonb3oBath npu penieHnu 3aaad,
CBSI3aHHBIX CO Cepoil U Iapom,
IJIaHUMETpUUECKUEe (DAKThI U METOJIBI.
Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C TEJIAMU BpAIlICHUS,
MOCTPOCHUEM CEUEHUM TeJl BpalleHus, C
KOMOMHAITUSIMH TEJI BpAILICHHUS 1
MHOTOI'PaHHUKOB.

[IpoBOIUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS MPU
pelIeHUH TeOMETPUYECKUX 3a1ay,
CBSI3aHHBIX C IEPIEHIUKYIISPHOCTHIO
IIOCKOCTEH.

AHaIM3UPOBATh U MOJISTUPOBATH Ha
SI3bIKE T€OMETPUHU PEATTbHBIE CUTYalUU,
CBSI3aHHBIC C MHOTOTPaHHUKAMH.
HccnenoBats MOCTpOCHHBIE MOJEIH, B
TOM YHCJIE B C UCITOJIb30BAHUEM
arrapara ajareopbl

64



65



[lnomaau moBepxHOCTH U
00BEMBI KPYTIIBIX TET

O6BéM numHapa. Teopema 06 00bEME
npsimoro nuiauHapa. [Inomaan 6okoBoi
Y TIOJTHOM IMOBEPXHOCTH IUJIMH/IPA.
Brraucnenre o0EMOB TEJl ¢ TTOMOIIBIO
onpenenéHHoro nurerpaia. O0bém
koHyca. [1momraan 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHUEM 00BEMOB
MAJTUHAPA, KOHYCA.

[Tpuknannasie 3agaun mo Teme «OOBbEMBI
U TUJIOIIAIA OBepXHOCTEN Tesl. O0BEM
mapa ¥ 1mapoBoro cexkropa. Teopema 00
o0béMme mapa. [Tnomans chepsi.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
mapa, apoBOro CETMEHTa, IapOBOI0
CeKTopa.

[Tpuknamasie 3agaun mo Teme «OObEMBI
TeJ», CBSI3aHHbIE C 00BEMOM I1apa U
wionaabio ceprl. COOTHOIICHHUS
MEXy TUIOMIAIMU TTOBEPXHOCTEN 1
00BEMaMHU ITOJOOHBIX

CB00OHO ONEPUPOBATH MOHITUSIMH:
00BEM Tela, IIIoa b HOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3eIBaTh TEOPEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BoeiBoauTh hopMyIibl 7151 BEIUKCICHUS
00bEMa yCEUEHHOTO KOHYCA.
HccnenoBaTh NOCTpOEHHBIE MOJIENH, B
TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH pELIeHMs 3a/1a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JTUHEHKOU, O
KJIACCHUECKHUX Hepa3pelIMMbIX 3a/1a4ax.
CB00OOIHO OMIEpUPOBATH TOHITUSIMHU:
1apOBOM CETMEHT, IIAPOBOU CIIOH,
IIApOBOW CEKTOpP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BoiBoauTh (hopMyIibl 17151 HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTA, ITIAPOBOTO
ceKTopa, momazan chepsl. Jloka3piBaTh
Teopemy 00 00béMme mapa. Pemartp
CTEpEOMETPUIECKHUE 3a/1aUH, CBSI3aHHBIC
¢ 00BEMOM 111apa, MapoOBOTO
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TEll.

[Tono0OHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0bEéMa npu mo100uu.
CrepeoMeTpHUUueCKre 3a/1a4H,
CBsI3aHHBIE C BBEIYHCIIEHHEM 00BEMOB
TeJI ¥ TUIOIAJIeH MOBEPXHOCTEH

CErMeHTa, IMapoBOr0 CEKTOpa,
IUIOMIAABIO CHEPHI.

CpaBHHBAThH U aHATU3UPOBATH
YTBEPKIICHUS C 1IETTBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJICTIUPOBATH HA
S3bIKE TEOMETPHUU PEATIbHBIC CUTYAIIUH,
CBSI3aHHBIE C 00BEMOM I1apa, IIapOBOTO
CErMeHTa, MapoBOro0 CETMEHTA,
MJI0IA/IbIO C(PepHl.

CB00OOAHO ONEpUPOBATH TOHSATHEM:
10I00HBIC TeJIa B IPOCTPAHCTRBE.
Brrauciasate 00bEMBI TEIT ¢ TOMOIIBIO
OIIPELICIIEHHOTO UHTETpAJIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIC C COOTHOIIIEHUSMHA MEXTY
TUIOMIASIMU TTIOBEPXHOCTEN U 00BEMaMu
IMOJOOHBIX TEII.

[IpoBOIUTH TOTUYECKU KOPPEKTHBIC
JIOKa3aTeNIbHbBIC PACcCYKICHHS TPU
pEIICHUN TEOMETPUYCCKUX 3a1ad,
CBSI3aHHBIX C BBIYHMCIIEHUEM 00BbEMOB TET
C TIOMOIIBIO ONPEIEIEHHOTO UHTETpaa,
HAXOXKJEHUEM COOTHOIICHHS MEXKTY
TUTOIIAISIMU
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MTOBEPXHOCTEN M 00BEMaMU TTOTOOHBIX
TEJI.

AHanmu3upoBaTh U MOJICITUPOBATH HA
SI3BIKE TEOMETPHUU PEATTbHBIC CUTYAIIUH,
CBSI3aHHBIE C 00BEMaMU U
MTOBEPXHOCTSIMH TEJI, Ha IOKA3aTEeIbCTBO
Y Ha HAXOXJICHHE T€OMETPUUECKHIX
BEITUYNH

J[BU>KEeHUS

JIBM>KEHUS TPOCTPAHCTBA.
OtobpaxkeHusi. J|BU>KeHHS U paBEHCTBO
¢uryp. O01ue cBOMCTBA JBUKEHUN.
Bunbl 1BMKEHUN: TapaieIbHbIN
NEepPEHOC, IIEHTpalbHas CUMMETPHS,
3epKajbHasi CAMMETPHS, [IOBOPOT
BOKPYT IMPSIMOM.

[IpeobpazoBanus nogodus. [psmas u
cthepa Ditnepa.

I' eomeTprueckue 3amaun Ha
MPUMEHEHUE IBUKEHUS

[IprmMeHsTh paBuia BHINOJIHEHUSA
JICUCTBUM CII0KCHUS Y BBIYMTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOPA HA YUCIIO
Ipu peleHuu 3aaad. Haxoaursb
KOOPJAMHATHI BEKTOpa B JAHHOM 0Oa3uce 1
CTPOUTH BEKTOP MO €r0 KOOPAUHATAM.
BcnoMHUTE onpenienieHne CKaIsipHOro
YMHOKEHUS U €T0 CBOMCTBA.

Bpraucnsats ¢ TOMOUIBIO CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YIJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEePIEHANKYISIPHOCTh BEKTOPOB.
AHaIu3upoBaTh U MOJCIUPOBATH HA
SI3bIKE TEOMETPUM PEATbHBIEC CUTYAIIUH,
CBSI3aHHBIC ¢ (PU3MUECCKUMH BEKTOPHBIMU
BEJIMYMHAMH.
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Hcnonp30Bath Mpu pelieHn 3a1ad,
CBSI3aHHBIX C BEKTOpaMU B
IIPOCTPAHCTBE, TUTAHUMETPUYCCKHEC
(baKThl ¥ METOIBI.

CB000/IHO OMIEPUPOBATH MOHATHUSIMHU:
0TOOpaKeHHUE MPOCTPAHCTBA Ha ceos,
JIBUKEHUE MTPOCTPAHCTBA;
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapAJUIEIbHBIN NIEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
Jloka3pIBaTh YTBEPKICHUS O TOM, YTO
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETPHH, MapauIeIbHbBIN TEPEHOC
SIBJISIFOTCST IBMOKEHUSIMU. BBITTOHSTH
npeoOpa3oBaHUs MOI00MS.
OnepupoBaTh MOHATHSIMH: TIPSIMAS |
chepa Ditnepa.

Pemate reomerpuueckue 3amauu ¢
HUCIIOJb30BAHUEM JIBMKCHUM.
Hcnonp30Bath mpu pelieHnu 3a1a4y
JIBWKEHUS TIPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEeHue, 0000IIEHNE U
CUCTEMATHU3AINS 3HAHUN

17

O6o01arorniee MOBTOPEHUE MTOHATUH U
MeTO0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTU3ALIHS

Pemiate CTCPCOMETPUICCKHUC 3a1a1YM Ha
JOKa3aTCJIbCTBO MAaTEMATHYCCKUX
OTHOHICHI’Iﬁ, HaXO0XICHUEC
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3HaHUM.

Hcropus pa3BuTHs CTEPEOMETPUN KAK
HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

reOMETPUYECKUX BEJIMYUH (JIJIUH, YTJIOB,
JI0IaIeH, 00BEMOB).

Hcnonp30Bath npu penieHun
CTEPEOMETPUUECKHUX 3a7a4
TUTAaHUMETPUYECKUE PaKThl U1 METO/IBI.
[IpoBOaUTH JTOTUYECKU KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS ITPU
PELICHUH CTEPEOMETPUUECKUX U
IJIaHUMeTpuueckux 3a1ad. CpaBHUBATH
Y aHAJIM3UPOBATh PEAIbHBIE CUTYAIIUU U
BBISBIISITh BO3MOYKHOCTD €€
MOJEIUPOBAHUS Ha A3bIKE T€OMETPUHU.
MopaenupoBaTh peaibHyI0 CUTyalluI0 Ha
SI3bIKE T€OMETPHUU U UCCIIEIOBATh
MIOCTPOECHHBIE MOJIENIN, B TOM YUCJIE U C
UCIIOJIb30BaHUEM ammapara ajareophbl.
Hcnonb30BaTh KOMIBIOTEPHBIE
pOrpaMMBbl MIPU PELICHUU 33/1a4.
[Tonyuyath npencTaBieHuE O TEOMETPUU
KaK O pa3BHUBAIOIIICICS HAYKeE,
VCCIIEAYIONIEN OKPY ALK MUD,
CBSI3aHHOM C peabHBIMU O0BEKTAMH,
MIOMOTAIOILIEN PEIIUTh PealbHbIE
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YKU3HEHHBIE CUTYAIIUU O POJIU
CTEPEOMETPUU B PA3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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OEJEPAJIBHASA  PABOYAA  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposSTHOCTh M CTATHCTHKA» YIUIYOJIEHHOIO YPOBHS SIBIISIETCA
MPOJOHKEHUEM U PA3BUTHEM OJTHOMMEHHOIO Y4eOHOTO Kypca yriyOnEHHOTO YpOBHS Ha
ypOBHE cpenHero ooOmero oOpa3oBaHus. YYeOHbIH Kypc NpelaHa3HAyeH JIs
(dopMupoBaHus y 00YHaIOIINXCs CTATUCTUYECKOM KyIbTYphl U TIOHUMAHUS POJIU TEOPUU
BEPOSITHOCTEN KaK MaTeMaTU4YeCKOTr0 MHCTPYMEHTA JIJISl U3YUEHUS CIy4yalHbIX COOBITUI,
BEJIMYMH U 1npoueccoB. Ilpm wu3ydeHnn Kypca oOoramarTcs NpeACcTaBICHUs
oOy4Jaronmxcsi 0 METO/IaX UCCIEI0BAHNUS U3MEHYMBOTIO MHUpPA, Pa3BUBAETCA MOHUMAaHUE
3HaYUMOCTHU 1 OOITHOCTH MaTeMaTHUYECKUX METOA0B MIO3HAHUSI KaK HEOThEMIJIEMOM YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue yueOHOro Kypca HalpaBJ€HO Ha 3aKpEIUIeHHE 3HAHUMU, MOJYyYEHHBIX
OpU HU3YYEHHM Kypca Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs, U Ha PAa3BUTHUE
MPEACTABICHUN O CIy4alHBIX BEJIWYMHAX W B3aUMOCBS3AX MEXAY HUMH Ha Ba)KHBIX
[IpUMepax, CIOKEThl KOTOPBIX ITOYEPIHYTHI U3 OKpYyXKarollero Mupa. B pesynbrare y
oOy4Jaronuxcs JOJKHO cpOpMUPOBATHCS NPEICTABIEHUE O HanboJiee ynoTpeOUTETbHbBIX
u  o0mHUX  MaTeMaTUYECKUX  MOJENISAX,  HCIOJb3YEMBIX  JUIsl  ONHUCAHUS
aHTPOMOMETPUUECKUX U JIeMOrpauyecKuX BEJIIMYHUH, TOTPEIIHOCTEN B pa3InyHbIE poJa
U3MEPEHUSIX, JUIMTEIBbHOCTH  O€30TKAa3HOM  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHUM U MPOIIECCOB B OOIIECTBE. YUEOHBIN KypC SBISETCS
0a3oif  AJI1  OCBOEHHUS BEPOSITHOCTHO-CTATUCTMUYECKHUX METOJIOB, HEOOXOJIMMBIX
CIIEIHAIACTAM HE TOJBKO HMH)KEHEPHBIX CIIEIUATIBHOCTEH, HO TAKXE COLMUAIBHBIX M
IICUXOJIOTHYECKUX, MOCKOJBKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIBHON
Mepe MCHOJIb3YIOT anmnapar aHajau3a OosbIIMX JaHHbIX. LleHTpaapHyr0 4acTh y4eOHOTro
Kypca 3aHUMaeT OOCYXJCHHE 3aKOHa OOJIBIIHMX YHcell - (DYHJIaMEHTAJIbLHOTO 3aKOHA
MPUPOJIbI, UMEIOIEr0 MaTEMAaTUYECKYIO (hOpMaTH3aIHIoO.

B cooTBeTcTBMM C yKa3aHHbIMH 1EJIIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP W CTaTHCTHKa» Ha YIIYOJIEHHOM YPOBHE BBIJCIIEHB OCHOBHBIE
conepxkatenbHble JHHUM: «CliydailHble COOBITHSI M BeposiTHOCTH» U «CiydailHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMUMO OCHOBHBIX JIMHHUM B yU4€OHBIN KypC BKITFOUEHBI 3JIEMEHTBI TEOpUHU TpadoB u
TEOPUU MHOXKECTB, HEOOXOAMMBbIE NJIsl MOJHOLIEHHOTO OCBOEHMS Marepuaia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MAaTEMaTHYECKUX yU€OHBIX KYypPCOB.

Conepxxanue nmuaun «CiaydailHble COOBITUS U BEPOATHOCTU» CIYKUT OCHOBOM ISt
(dbopMHpOBaHUs MPEACTaBICHUN O paCHpeAeiCeHUH BEPOATHOCTEH MEXAY 3HAUCHUSIMU
CIIy4alHBbIX BEJIMYHMH. BayKHYIO 4aCTh B 3TOM COEPKATEIBHON JINHUY 3aHUMAET U3y4EHUE
r€OMETPUYECKOr0 1 OMHOMHAJIBHOT'O PACTIPEACICHUI U 3HAKOMCTBO C MX HEMPEPHIBHBIMU
AHAJIOTaMH - II0KA3aTeJIbHBIM U HOPMAJIBHBIM PACIPEIEICHUSIMHU.
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Tembl, CBs3aHHBIE C  HENPEPBHIBHBIMU  CIyYailHBIMH  BEIMYMHAMU U
pacmpeneneHusIMA, aKIEHTUPYIOT BHUMaHUE OOYYalOIMUXCsl Ha OMHMCAHUM W W3YYCHUU
CIIy4ailHBIX $IBIGHUHA C TIOMOILBIO HENpephiBHBIX (GyHKIUNA. OCHOBHOE BHUMAaHUE
yAETseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY Paclpe/IeICHUSsM.

B ydeOHOM Kypce mpeaycMaTpuBacTCsl 03HAKOMUTEIBHOE U3YUCHUE CBSI3H MEXKIY
CIIy9aliHBIMH BEIMYMHAMHU M OIMCAaHUE JTOH CBS3M C IOMOINBIO KOAPPHUIIUCHTA
KOPPEJAINHA U €T0 BEIOOPOYHOTO aHaJIora. ITH JIEMEHTHI COACPKaHUS Pa3BUBAIOT TEMY
«/lnarpamMMBbI paccenBaHUs», H3yUYEHHYIO Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHus, U
BO MHOTOM OTHMPAIOTCS Ha CBEACHUS M3 KYPCOB aJIreOpbl M TEOMETPHH.

Emé omun s1meMeHT cojepkaHus, KOTOPBIN TMpeaaracTcss Ha O3HAKOMHUTEIHHOM
YPOBHE - TOCJIEIOBATEIBHOCTh CIYYalWHBIX HE3aBHUCHUMBIX COOBITHN, HACTYMAIOIIUX B
equHUITy BpeMeHu. O3HaKOMIICHHE ¢ pacipeie/IEHHEM BEpOSTHOCTEH KOJIMUECTBA TaAKUX
COOBITUI HOCUT Pa3BUBAIONIMI XapakTep U SBISETCA aKTyaldbHBIM JUIS OyAyIIuX
a0UTYpUEHTOB, TOCTYMAIOMIUX Ha Y4eOHBbIE CHEIUAIbHOCTH, CBSI3aHHBIE C
0OIIIECTBEHHBIMU HAyKaMH, TICHXOJIOTUEH 1 yIIPABIICHUEM.

Ha usyuyenue yueOHOro Kypca «BeposiTHOCTH M CTaTUCTHUKa» Ha YTiyOJIEHHOM
ypoBHE oTBoUTCsA 68 wacoB: B 10 kmacce - 34 gaca (1 gac B Henenmo), B 11 kmacce - 34
yaca (1 gac B Hezento).

COAEPXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsznbiii Tpad, mytu B rpade: mukiasl v nenu. CteneHb (BaJeHTHOCTD)
BepuuHbL. ['padsl Ha mockocTu. [lepeBbs.

CrnydaiiHple JKCIEPUMEHTHI (OMBITHI) W CIIy4ailHble COOBITHS. DJIEeMEHTapHbBIC
coObITUst (MCXObl). BeposTHOCTH ciiydallHOro coObITHSI. BiM30CTh 4acToThl U
BEPOSTHOCTU COOBbITHH. Cily4aliHble ONBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepauun HaJa COOBITUAMU: TIepecedeHue, OOBEIUHEHHE, MPOTUBOIMOJIOKHbIE
coObITus. Jluarpammer Ditnepa. @opMyiia C0KEHHSI BEPOITHOCTEH.

VYciioBHasg BEpPOSATHOCTb. YMHOXKEHHE BEpPOATHOCTEU. JlepeBo  CiaydamHOro
skcniepumenTa. Dopmyna nonHou BeposTHocTH. Dopmyna baiieca. HeszaBucumbie
COOBITHSI.

bunapHbIii crmydaliHbIM ONBIT (MCHBITaHME), ycliex M Heynaya. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCHMBIX HUCIBITAaHUW 10 mepBoro ycmnexa. IlepectaHoBku u
¢dakropuan. Yucno coueranuil. Tpeyronsuuk [lackans. ®opmyna 6uHoma HetoToHa.

Cepust He3aBUCUMBIX HUchbITaHUN bephymnu. CrydaiiHbiid BBIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jnarpamma pacnpeaeneHus.
Onepaunu Haj cily4allHbIMU BeIUMYMHAMU. buHapHas ciydaiiHas BenuunHa. [Ipumepsl
pacnpenesneHuii, B TOM YUCJIE TEOMETPUYECKOE U OMHOMHUAIBHOE.
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11 KITACC

CoBMmecTHOE pacrpeieieHue JByX CIy4alHbIX BeluyuH. HezaBucumeble ciiydaiiHbie
BEJINYMHBI.

MareMaTtnyeckoe OXUJaHUE CIydyalHOM BeIWYMHBI (pacnpeneneHus). IIpumepsl
IPUMEHEHUsI MaTEMaTHYECKOro OKHUJaHMs (CTpaxoBaHUE, JoTepesi). MaremaTuueckoe
OoXuJaHue OWHApHON cllydallHOM BeNWYMHBL. MaTemMaTuyeckoe OXKHUJaHUE CYyMMBbl
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4YecKoe 05KHJIaHUE T€OMETPHUYECKOTr0 1 OMHOMHAIBHOTO
pacpeeeHui.

Jlucriepcusi U CTaHJIApPTHOE OTKJIOHEHUE CIIyYalHOW BEJIMYWHBI (paclpe/iesICHHUs]).
Hucnepcust  OMHApHOW  CIIy4allHOW  BEJNMYMHBL. ~ MaTeMaTH4yecKoe  OXHUIaHHUE
IIPOU3BEICHUA U JTUCIIEPCUSl CYMMBl HE3aBUCUMBIX CIIy4aWHBIX BenuuuH. /lucnepcus u
CTaHAAPTHOE OTKJIOHEHHE OMHOMMAIBHOIO pacrhpeaeneHus. [{ucnepcus U cTaHaapTHOE
OTKJIOHEHUE F€OMETPUYECKOI0 PACIIPEIEIICHHUS.

HepaBenctBo UYeOwmméBa. Teopema UYeObiméBa. Teopema beprymiu. 3akoH
O0onpIIMX yKcen. BeIOOpOUHBI METONI UCCleI0BaHUl. BeIOOpOUHbIE XapaKTEpUCTUKH.
OneHnBaHNe BEPOSITHOCTH COOBITHS 10 BHIOOPOUHBIM JaHHBIM. [IpoBepka mpocrenmmx
TUITOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEICICHNAMN.

HemnpepsiBHble  ciy4aiiHple  BennuuHbl. [Ipumeppl. @DyHKIHA  IJIOTHOCTH
BEPOSITHOCTH paclpeeraceHus. PaBHOMEpHOE pacnpeleseHue U ero CBOWCTBa. 3ajadd,
MIPUBOIAIINE K IIOKA3aTEIbBHOMY PaCIpEAEICHUI0. 3a1a4uu, IPUBOASIINE K HOPMAIIBHOMY
pactpeneneHno. OyHKIUs IUIOTHOCTA BEPOATHOCTHU IOKA3aTEIBHOTO PaCIpeieiIeHus,
(YHKUHMS JIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactipeaesieHus. OyHKIUS MIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIPENAECIECHUSI.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1auu, IPUBOISALINE K
pacnpenenenuro Ilyaccona.

KoBapuanus aByx ciydaiiHpix BenuduH. KosdduimeHnT auHeHON KOppemsiuu.
CoBMmecTHbIE HAOMIOJEHUSA JABYX BEIMYMH. BBIOOPOUHBIN KOA(D(PUIMEHT KOPPENALHH.
Paznuuue Mexay JNMHEHHOM CBS3bI0 M INPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHEHHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.

NPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca oOyyaronuiicss HayquTCs:

CBOOOJHO ONEpUPOBATh MOHATHAMU: Tpad, MIOCKUN rpad, CBA3HBIA rpad, NyTh B
rpade, 11enb, LUK, 1ePEeBO, CTENEHb BEPIIMHBI, IEPEBO CIYYaHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: CIyIaHBIA YKCIIEPUMEHT (OTIBIT), CITydYaiiHOE
cOOBbITHE, AJIEMEHTapHOE CIIydailHOEe COOBITHE (JIIEMEHTAPHBIN HCXO0J) CIy4alHOIO
OMbITa, HAXOIUTh BEPOSITHOCTH COOBITUM B ONBITaX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSAMU;

HaxXoAuTh U (OPMYJIMPOBATh COOBITUS: IEpeceuyeHue, OOBEAMHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE AAHHOMY, MCIOJB30BaTh AHarpamMmbl Dijepa,
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KOOPAVHATHYIO NPSAMYIO JUIsl pELIeHMs 3a/jay, IM0JIb30BaTbCsl (OPMYJION CIIOKEHUS
BEPOSITHOCTEM JIJIs1 BEPOATHOCTEN ABYX U TPEX CIyYalHBIX COOBITU;

ONEpUpOBaTh IOHATHSAMM: YCIOBHAsI BEPOSTHOCTb, YMHOYKEHHE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIYYaHOTO ASKCIEPUMEHTa, HAaXOAUTh BEPOSTHOCTHU
COOBITHI C TIOMOIIBIO MPaBUJIa YMHOKEHUS, I€PEBA CIIyYallHOTO OIIbITA, UCIOJIb30BaTh
(GopMyny moJIHOM BepoATHOCTH, GopMmyiy baileca mpu peuieHuH 3agad, ONpPENEsITH
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U IO OpTaHU3AINH CITYyYailHOTO SKCIIEPUMEHTA;

OPUMEHATh U3Y4YEHHbIE KOMOWHATOPHBIE (DOPMYIIBI AJIsl NIEPEUUCIICHUS FIIEMEHTOB
MHOJKECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OMbITA, PEIICHUs 3a7ad MO TEOPUH
BEPOSATHOCTEN;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: OMHAPHBIM CIydalHbIM ONBIT (UCIIBITAHUE),
yCIIEX U HEYJ1aya, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSTHOCTU
COOBITUI: B CEPUM HCIBITAHUI 10 MEPBOro ycrexa, B cepuM ucnbitTaHuil bepnymnu, B
OTIBITE, CBSI3aHHOM CO CIIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh TMOHATUSAMU: CilydailHas BEJIMYMHA, pacIpeiesieHue
BEpPOATHOCTEW, JuarpaMMa paclpeleieHus, OWHapHas ciydailHas  BeJIMYMHA,
reOMETPUUYECKOE, ONHOMHMAIIBHOE paclpeelICHuE.

K xonny 11 kaacca oOyyaromuiicss Hay4UTCs:

OIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPENEICHUE ABYX CIyYalHbIX BEJINYUH,
MCIIOJIb30BaTh TAOJIMUI[y COBMECTHOIO paclpelesieHusl BYX CIy4YalHbIX BEJIUYMH JJIs
BBIJICIICHUS  PACHPEACIICHUSA KaXIOM BEJIMYMHBI, OIPEIEICHUS HE3aBUCUMOCTH
CJIIy4alHbIX BEJINYNH;

CBOOOJHO ONEPUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXHUAAHMUS CIy4yaHOU
BEJIMUMHBI (pacupesieieHns ), MPUMEHITh CBOMCTBA MaTEMaTHMYECKOTO OXXHJAaHUS TpU
pelieHnur  3a7a4y, BBIUHUCIATH MATEMAaTUYECKOE OKHUJAHWE OWHOMHMAJIBHOIO U
r€OMETPUYECKOTO PaCIIpEIETICHUN;

CBOOOZIHO OMNEpUpOBaTh TMOHATUSAMU: JUCHEPCUs, CTAaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIWYMHBI, NPUMEHATh CBOMCTBA JUCHEPCUU CIYYaWHOM BEJIWYUHBI
(pactipenenenusi) OpU  PELIEHWM 3a4ad, BBIYMCIATH JHUCIEPCUI0 W CTaHIApTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO pacIpeiesICHU;

BBIUKCIIATh BBIOOPOYHBIE XApAaKTEPUCTUKU IO JAaHHOW BBIOOPKE M OLICHHBATh
XapaKTePUCTHUKH  TEHEPAJbHOM  COBOKYNHOCTH  JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OIEHUBATh BEPOSTHOCTH COOBITMM U MPOBEPSTH MNPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIB3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMU.
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TEMATHUYECKOE IINTAHUPOBAHHME

10 knace
KoanuectBo OcHOBHBIE BUBI AEATEIBHOCTH
Hazpanue pazzaena (TeMbl) OcHOBHOE coJiepKaHue
4acoB oOy4Jaronmxcs
DneMeHThl TeopuH rpadoB 3 ['pad, cBs3HBII rpad, npencTaBieHne
3aJ]a4M ¢ IOMOIIBIO rpada. [IpencraBiasiTh OOBEKTHI U CBSI3U MEXKIY
CreneHb (BaJICHTHOCTb) BEPILIUHBI. HUMH C TIOMOILBIO rpada, HaXOUTh
ITyts B rpade. Llenu u nukiel. ['padpr | myTn Mexmy BepumHamu rpada.
Ha IUIOCKOCTHU. JlepeBo ciaydyailHOro Boiaensats B rpade 1nenu U HUKJIbL.
DKCIIEPUMEHTA CtpouTsb 1epeBO MO OMUCAHUIO
CJIy4ailHOT'O OIIbITa, ONKCHIBATH
Clly4ailHble COOBITHS B TEPMUHAX
TepeBa.
Pemars 3amauun ¢ momorsio rpadoB
City4aiiHbIE OTIBITHI, 3 CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U

CIy4JailHbIe COOBITUS U
BEPOSTHOCTH COOBITHI

Clly4ailHble COOBITHS. DIEMEHTapHbIC
coObITHs (McX0abl). BeposiTHOCTD
ciyvaitHoro coOwiTHs. BepostHocTH
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMU

BriaenaTs 1 onuchiBaTh Cly4anHbIE
COOBITHS B CITy4alfHOM OIIBITE.
DopMyIUpPOBaATH YCIOBUS MPOBEACHUS
CIIyYaWHOTO OIIBITA.

Haxonuth BEposSITHOCTH COOBITHIA B
OTBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMUA UCXO1aMU
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Onepanun

HaJl MHOYKECTBaMU U
COOBITHSIMU.

CrnoxxeHre 1 YMHOKECHHE
BEPOSTHOCTEM.

VY cnoBHasI BEpPOSITHOCT.
HezaBucumeblie coObITHS

[lepeceuenue, 00beIMHEHNE MHOXKECTB
U COOBITHI, MPOTUBOMOJIOKHbIE
coObITHs. DOpMyJIia CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTb.
YMHOkKEHHE BEPOATHOCTEM.

dopMmyJia YCIOBHOU BEPOSTHOCTH.
dopmyIia IOITHON BEPOATHOCTH.
®opmyna baiteca. HezaBucumele
COOBITHS

Hcnonb3oBath quarpamMMmel Jitliepa u
BepOaIbHOE ONMCAaHUE COOBITUI TIPU
BBIINIOJIHEHUU ONEepaluii HaJl COOBITUAMHU.
OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITUI IO MEpE HACTYIICHUS APYTUX
coObITHI B Ciy4ailHOM onbiTe. Pemiath
34144, B TOM YHCJIE C UCIIOJIb30BaHUEM
JiepeBa CIIy4aiHOro ombITa, (popmyn
CJIOKEHMS U YMHOKEHUS BEPOATHOCTEN

DneMeHThl KOMOMHATOPUKU

KomMOuHaTopHOe IpaBUI0 yMHOKEHUS.
[lepectanoBku u (akTopuan. Yucno
couerannil. TpeyronpHuk [lackans.
®opmyna 6unoma Herotona

dopMyHpoBaTh U JOKa3bIBAThH
KOMOWHATOpPHBIE (haKTHI.
Hcronp30BaTh MpaBUiIo YMHOKCHHS,
M3y4eHHBbIE KOMOMHATOPHBIC (HOPMYIIBI
JUTSI TIEPEYUCIICHHSI DJIEMEHTOB
Pa3TUYHBIX MHOYKECTB, B TOM YHUCJIC
AJIEMEHTAPHBIX COOBITHI B CITydyaliHOM
OTIBITE.

[Tonp3oBaThes hopmyioit u
TpeyroinbHuKoM [lackans nms
OITPEJICJIEHUS YMCIIa COYCTAHUM.
[Tpumensats Gpopmyny 6maoma HeroToHa
IUIsl IpeoOpa30BaHus BIPAKEHUN
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Cepun nociie10BaTeIbHbIX 5 buHapHbIl CllydalHbIN OTIBIT
. Pa30uBaTh ClOXKHBIE SKCIIEPUMEHTHI Ha
ucrbITanuil. VcpiTanus (ucpITaHue), YCIIeX U Heyaava.
OTIIeTIbHBIC UCTIBITAaHUs. PermaTs 3amaun
bepuymu. He3aBucuMeble uCTibITaHUS. N N
oo . Ha TIOVICK BEPOSITHOCTEH COOBITHH B
CrnyualiHbli BEIOOD U3 Cepusi HE3aBUCUMBIX UCIIBITAaHUH 10 .
. CEpHH UCTIBITAHUH JI0 TIEPBOTO ycIexa u
KOHEYHOUW COBOKYITHOCTH nepBoro ycrexa. Cepus He3aBUCUMBIX N
. . B CepusIX HcTbITaHni bepHyu, a
ucneiTanuii bepuymim. CinydaitHbiii .
. TaK>Xe B OIBITaX CO CIIy4aitHbIM
BBIOOP M3 KOHEYHOUW COBOKYITHOCTH. -
BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH C
[Ipaktrueckas pabora ¢
MCITOJTIb30BaHUEM KOMOHWHATOPHBIX
HCITOJIb30BAHUEM AJIEKTPOHHBIX TaOJIHII
¢dakToB U PopmyJ1, B TOM UKCIIE B XOJIe
MPaKTUYECKON PabOThI ¢ TPUMEHEHHUEM
CTaHJAApTHBIX (DYHKIIHIA
Cry4aiiHble BETUYUHBI U 14 Cnyuaiinas BenuunHa. Pacnpenenenne | OcBauBaTh MOHATHUS: CIydaifHas

pacrpeeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpenenenud. Onepanuu HaJl
CIIyYallHBIMH BEJIMYUHAMU.
ITpumepsl pactipenenenuil. bunapHas
Cly4daiiHas BeJIIM4MHa. I eomeTrpuyeckoe
pacn-peneneHue. bunoMuaabHOE
pacnpenenenue. MareMatuyeckoe
0KUJIAHUE CIIYYaNHOW BEJIIMYUHBI.
CoBMecTHOE pacpeeleHUe IBYX
CIIy4aulHbIX BeJIMYMH. He3aBucumele
ciiyyaliHble BeM4nHbl. CBOMCTBA
MAaTEMATUYECKOTO OXKUIaHHUS.

BEJIMUMHA, paclpeieneHue, Tadbaumna
pacnpeneneHus, auarpaMmMa
pacupeneseHus.

HaxoauTe 3Ha4eHUsA CyMMBI U
MTPOU3BEACHUS CITyYAHBIX BEJIMYHH.
Crtpouts OMHapHBIE pacTpeaeieHus 1o
OTHCaHUIO COOBITHI B CyYaitHBIX
onbITax. CTpOUTH U PaClO3HABATH
reOMeTpUUYECKOe U OMHOMUATIBHOE
pacupeneseHusl.

Pemars 3a1aun Ha BEIYUCIIEHUE
MAaTeMaTUYECKOTO OKUTaHMS.
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Matematuyeckoe okujlanie OMHaApHOU
CIIy4allHOM BEJIMYMHBL.
MateMatnyeckoe oKulaHue
r€OMETPUYECKOT0 U OMHOMHAIIBHOTO
pacnpenenenui. Jucnepcus u
CTaHAAPTHOE OTKJIOHEHHUE. Jlucnepens
OMHApHOU CiTy4yallHOW BEJIMYUHBI.
CBOICTBA TUCIIEPCHH.
MaremMaTnyeckoe 0KHU1aHne
MIPOU3BEJCHUS U AUCIIEPCHSI CYMMBI
HE3aBUCUMBIX CITyYalHbIX BEJIMYUH.
Jucnepcusi OMHOMHUAIILHOTO
pacnpeneseHusl.

[Ipaktrueckas pabota ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHIL

CTpouTh COBMECTHBIE pACTIPEICIICHHUS.
N3ydats cBOMCTBA MATEMATHUYECKOTO
0XKUJAHUS.

Pemrars 3a1a4u ¢ TOMOIIBIO U3YUYEHHBIX
CBOWCTB.

[To nzydeHHsIM (popmysiaM HaXOJIUTh
MaTeMaTUYECKHUE OKUJIAHUS CITyYalHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMMAJILHOE paCTIPEICIICHHUS
OcBauBaTh NOHATHS: JUCTIEPCUS,
CTaHJAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxonuts gucnepcuto no
pacnpenenenuto. M3ydats cBOHMCTBA
TUCTIEPCUU.

ITo uzyueHHbIM popMysiaM HaXOAUTh
JUCTIEPCHUIO0 OMHOMHUATIBLHOTO
pacnpeesneHusi, B TOM YHCIIE€ B XOJI€
MPaKTUYECKON PabOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

KonnyectBo OcCHOBHBIE BUJIBI IEATEILHOCTH
HaszBanue pa3zaena (Tembl) OcHOBHOE coJiepKaHHe
4acoB oOyJaromuxcs
3aKoH OOJBIIMX YUCEI 3) Pa30bupath 10Ka3aTeabCTBa TEOPEM.

HepagenctBo YeObiuéBa. Teopema
Yeorbiména. Teopema bepuyinu. 3akon
OonpInx yucen. BeiOopouHbI MEeTO
HUCCJICTOBAHUM.

[IpakTrueckas paboTa ¢
MCIIOJIb30BAaHUEM AJIEKTPOHHBIX TaOJIHI

OcBauBaTh BEIOOPOYHBIN METOT
VCCIIEIOBAHU, B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

I' enepanibHass COBOKYIIHOCTD U
ciTyJaitHasi BHIOOpKa. 3HAKOMCTBO C
BBIOOPOUYHBIMU XapAKTEPUCTUKAMHU.
O1eHKa CpeHero U JUCTEpPCun
TE€HEPaIbHON COBOKYITHOCTH C ITOMOUIBIO
BBIOOPOUYHBIX XapaKTEPHUCTHK.
OneHrBaHUE BEPOSITHOCTEH COOBITHH T10
BbIOOpKE. CTaTucTHYECKas TUIIOTE3A.
[IpoBepka mpoCTEHIINX TUIIOTES C
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacnpenenenuii. [Ipaktuyeckas padora
C MCMOJIb30BaHUEM JJIEKTPOHHBIX
TaOIUIL

OcBauBaTh NOHATHUS: T€HEpaIbHAs
COBOKYMHOCTb, BHIOOPKA, BHIOOPOYHOE
cpeaHee U BBIOOpOYHAs TUCTICPCHS.
Bbraucnsate BRIOOpOUYHBIE
XapaKTePUCTHKHU M Ha UX OCHOBE
OLICHHUBATh XapaKTEPUCTUKU
reHepaibHON COBOKynmHOCTU. OcBauBaTh
TIOHSATHSA: CTATUCTHYECKAs THUIIOTE3A.
OueHuBaTh BEPOATHOCTH COOBITUHN U
IPOBEPSTH MPOCTEUIITNE TUTIOTE3bI Ha
OCHOBE BBIOOPOYHBIX JaHHBIX, B TOM
YHCIie B XO/I€ MPaKTUUYECKOU pabOThI
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HenpepriBHBIE CciTyyaliHbIe
BEJIMYUHBI (pacipeeneHus),
MOKa3aTEJIbHOE U HOPMaJIbHOE
pacrpeneneHus

[IprMepbl HENPEPBIBHBIX CIIy4aNHbIX
BeJMYrH. QyHKIUSA IUIOTHOCTH
BEpOSTHOCTH. PaBHOMEpHOE
pacupenenenue. [ Ipumeps! 3a1ay,
MIPUBOIAIINX K MOKA3aTENBHOMY U K
HOPMAaJIbHOMY PACIIPENCIICHUSIM.
@yHKIMA IITIOTHOCTU BEPOSITHOCTH
II0KA3aTEJIbHOIO PaCIpEAEICHU.
@yHKIMA IITIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOT'O PacIperelIeHUs

3HAKOMUTHCS TOHATUSAMU: HEMIPEPHIBHAS
Ciy4aiiHasi BEJINUYMHA, HEPEPHIBHOE
pacnpenenenue, GyHKIHS IIOTHOCTU
BEpOSITHOCTU. HaxoIuTh BEpOSATHOCTH
cOOBITUH MO JaHHON (PYyHKIUU
IJIOTHOCTH.

3HAKOMUTBCS C TOHATUSAMMU:
II0KAa3aTeJIbHOE PACIIPECIICHHE,
HOPMAJIBHOE pacrpeiesieHue. Boiienste
10 ONMCAHUIO CIIyYaiiHbIE BETUYNHBI,
pacnpeesIeHHbIE 10 MT0Ka3aTEIbHOMY
3aKOHY, 10 HOPMAJIbHOMY 33aKOHY.
Paz6upats npumepsl 3a1ay,
IPUBOJSIINX K TOKa3aTeIIbHOMY
pacnpeesieHrI0 U K HOpMaJdbHOMY
pacnpeneseHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTeIbHOCTH OJMHOYHBIX
HE3aBUCUMBIX COOBITHM.

[Ipumep 3amauu, NpUBOIAIIEH K
pacnpeaenenuro Ilyaccona.
[TpakTuueckas pabota ¢
UCIOJIb30BAHUEM AJIEKTPOHHBIX TAOIHI

BriaensaTe no onvcaHuio CIry4aiHOrO
ONbITA BEJIMYUHBI, pACIIPEICTCHHBIE 11O
3akony Ilyaccona.

PemiaTte 3aga4yn, B TOM YHCJIE B XO/¢€
MPaKTHIECKON PabOThI C IPUMEHEHHEM
CTaHAAPTHBIX (PYHKITHIT JIEKTPOHHBIX
TaOIUIL
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CBs13b MEXKy CITy4aillHBIMU
BEJINYNHAMU

KoBapuanus 1Byx ciiydaillHbIX BEJIUYHH.
Koadduiment xoppensuuu.
CoBMecTHbBIE HAOIOACHUS IBYX
BeJMurH. BeiOopouHbiii KO3 GUIIMEHT
Koppesiuuu. Paznnune mexay
JIMHEWHOU CBS3bI0 U PUYNHHO-
CJICZICTBEHHOH CB:A3b10. JInHelHas
perpeccust. [Ipaktuueckas pabora ¢
UCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOJIHI

OcBauBaTh NOHATHS: KOBapHAIHS,
KOA(PGUITUEHT KOPPETSAIUH, TUHEHHAS
3aBUCUMOCTb.

OneHuBaTh XapakTep CBA3M MEKIY
CIIy4aiiHBIMHU BEJIMYUHAMH, UCXOJS U3
TIPUPOJIBI TAHHBIX M BEIYHCICHHBIX
XapaKTePUCTHK.

Hcnonp30BaTh AuarpaMmbl pacCeUBaHUs
JUIS U300payK€HUSI COBMECTHOTO
paccerBaHUs TaHHBIX.

Haxonutb ko3 puuumeHTs ocu
auarpamMmbl, B TOM YHCIIE B XOJI€
IPAKTUYECKON pabOThl C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITUI

O0o0011eHUE U
cucTeMaTH3anus 3HAaHUN

11

IIpeacraBieHye TaHHBIX C TIOMOILBIO
TaOJIMII U TUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH, BBIUMCIICHUE BEPOSITHOCTEM
COOBITHH C MPUMEHEHHEM (POPMYIT U
rpaguuecKkux METOJ0B (KOOpAUHATHAS
npsiMasi, IepeBo, Juarpamma Jitiepa),
CIIly4alHbIE

[ToBTOpSITH U3YYEHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUU
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BEJINYMHBI U PaCIPEACIICHUS,
MAaTEMaTUYECKOE 0KUJAHNE CIIy9aiHON
BEJINYUHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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