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HHOACHUTEJIbBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

Paboyas mporpamma no yueOHOMY mpeamMeTy «MaremaTuka» yriryOJa€HHOTO YPOBHS JUIS
obyuarormmuxcss 10—11 kmaccoB paspaboTana Ha ocHOBe DenepaibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpemHEero oOmero ooOpa3oBaHus, C YY4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MNPEABABISIEMbIX K MaTeéMaTHYecKoMYy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro o6OpasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIETEHIUSIMH, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMS,
[EJIOCTHOCTh  OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TMO3HABATEIFHOTO pAa3BUTHS JIMYHOCTH
00yJaronuxcs.

B paboueit mnporpamme yureHbl HAeH U ToJoxkeHus «KoHIemmu pa3BUTHS
MaTemaTHueckoro obpazoBaHusi B Poccuiickoit @enepaunn». B cooTBeTcTBUM ¢ HazBaHHMEM
KOHIICTIIINU MaTeMaTh4deckoe 00pa3oBaHue JOJDKHO, B YaCTHOCTH, PelIaTh 3a/1auy 00eCTIeUeHHsI
HE00XOIMMOTO CTPaHE YMCIIa BBITYCKHUKOB, MaTeMaTHYECKas TIOJrOTOBKA KOTOPBIX JOCTAaTOYHA
U TIPOJIOJDKEHUsT OOpa3oBaHUs TIO Pa3IMYHBIM HAlpaBJICHUSM, BKIIOYas IMPEToIaBaHUe
MaTeMAaTUKH, MaTeMaTHIeCKHe MCCIIEOBaHMs, PadoTy B chepe MHPOPMAIMOHHBIX TEXHOJIOT WA
U Jp., a Takke oOecmeyeHHs Ui KaKJIOro OOyJaromerocs BO3MOXKHOCTH JOCTHXKCHHS
MaTeMaTU4eCKON MOATOTOBKM B COOTBETCTBHM C HEOOXOJUMBIM €My ypoBHeM. MmeHHO Ha
pelleHre ITUX 3a/1a4 HallelleHa paboydas mporpaMMa yriyOoJIE€HHOTO ypOBHSL.

B osmoxy 1mmdposoit TpaHchopmarmu Bcex cdep UEIOBEUYECKOM  JIEATEILHOCTH
HEBO3MOXHO CTaTh 00Opa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 XOopoled MaTeMaTH4ecKOu
MOJArOTOBKH. JTO OOYCIOBIEHO TEM, YTO B HAIIM JHU pacTéT 4YHCIO CIELUAIbHOCTEH,
CBSI3aHHBIX C HEINOCPEICTBEHHbIM NPUMEHEHHUEM MAaTeMaTHKU: U B cepe SKOHOMHKH, U B
Ou3Hece, U B TEXHOJIOTMYECKUX 00JAcTsX, U Ja)xke B I'yMaHUTapHbIX cdepax. Takum oOpaszom,
Kpyr oOydaroummxcsi, Uil KOTOpPBIX MaTeMaTWKa CTaHOBUTCS 3HAYUMbBIM IPEAMETOM,
¢dbyHnamMeHTOM 0Opa30BaHUs, CYLIECTBEHHO pacuiupsiercs. B Hero BXOIAT HE TOJBKO
oOyyaronuecsi, IUIAHUPYIOIIME 3aHUMATbCA TBOPYECKOW M HCCIeIoBaTelbcKoM paboToil B
o0acTi MaTeMaTHKH, UHQOPMATUKH, (PU3UKH, SKOHOMHUKHU U B IPYTUX OOJIACTSIX, HO U T€, KOMY
MaTeMaTUKa Hy)KHa JJIs1 MCII0JIb30BaHUsl B TPO(eccusix, He CBSI3aHHbBIX HEMOCPEICTBEHHO C HEH.

[IpuknaaHas 3HaYMMOCTb MATEMaTHUKU OOYCIIOBJIEHA TE€M, YTO €€ MPeAMETOM SIBISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEro MHpa: NMPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHbBIE
OTHOLIEHUS], (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTErOpUU HEONPEAEeIEHHOCTH, OT IPOCTEHIINX,
YCBaWBaeMbIX B HEMOCPEACTBEHHOM OIIBITE, JIO JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIs
pa3BUTHS HAay4YHBIX M TEXHOJIOTMYECKUX uAeH. be3 KOHKpPEeTHhIX MaTeMaTHMYeCKHX 3HaHHM
3aTpy/IHEHO MOHUMAaHHE MPUHLUIOB YCTPONCTBA M HCIIOJIb30BAaHMSI COBPEMEHHOW TEXHUKH,
BOCHPHUATHE M MHTEpIpETalus pa3HOOOpa3HON COLMAIbHOM, SKOHOMHUYECKOM, MOJIUTHYECKOH
uHpopmanuy, Manod(pdexkTuBHAa MOBCETHEBHAs MpaKTHUYecKas AEATeNbHOCTb. Bo MHOrux
cdepax npodeccHOHATBHON AEATEIbHOCTU TPEOYIOTCSI YMEHHUS BBIMOIHATh PACUETHI, COCTABIIATh
QJITOPUTMBI, MPUMEHATh (HOPMYINbI, MPOBOJUTH TN€OMETPUYECKHE HM3MEpPEHHS M TOCTPOEHUS,
quTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh W MPEACTaBIATh MHGOpPMALMIO B BHUIE TaliMIL,
JMarpaMmM M rpaukoB, TOHUMATh BEPOSATHOCTHBIN XapakTep CIy4aifHbIX COOBITHUH.

OnHOBpPEMEHHO C paciiupeHueM cdep NpPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM
oOrmiecTBe BCE 60jiee BaXKHBIM CTAHOBUTCS MAaTEMaTUYECKUHA CTHIIb MBIIIICHHS, TPOSBIISIOLIUICS



B OTIpe/ICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3y4eHnss MaTeMaTHKU B apCeHAN MPUEMOB
Y METOJIOB MBIIIICHUS YeJI0BEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHAYKLIUS U ACTYKIHS,
o0oOmeHne W KOHKpETH3allMsl, aHaIW3 M CHHTE3, KiIaccu(uKamuss © CHUCTeMaTH3alus,
abctparupoBanue ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (OpMyIUpOBaTh, 0OOCHOBBIBATH M JIOKA3bIBATH CYKICHHUS, TEM CaMbiM (HOpMUpPYIOT
JIOTUYECKUH CTHIIb MBIIUICHH. Bemymas poyib MpHHAIICKUT MaTeMaTHKe B (POPMUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAHUU YMEHUH JIEHICTBOBATH MO 3a/laHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHHIE M KOHCTPYHMPOBATh HOBBIC. B mporecce perieHus
3aa4 — OCHOBBI ISl OpraHU3alii y4eOHOH JeATeNbHOCTH Ha YpOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKAst U MPUKJIAJHAS CTOPOHBI MBIIIICHUSI.

OOyuyenne wmaTemaTuke Ja€T BO3MOXKHOCTh pPAa3BHUBATh Yy Yy4YallUXcid TOYHYIO,
panroHaTBHYI0  WH(OOPMATHBHYIO PeUb, YMEHHE OTOMPATh HAauOoJIee IMOAXOSIINE SI3BIKOBBIE,
CHMBOJIMUECKHE, TpadUuecKue CpeICcTBa JUIS BBIPAKECHUS CYXKICHHH W HarJJHOTO WX
MPEACTaBICHHUS.

Heo0xoMMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHH SIBIISICTCS
oOriee 3HAKOMCTBO C METOJIaMH TMO3HAHUS JCHCTBUTEIHHOCTH, MPEACTABICHUE O TpPEAMETe U
METOJIe MaTeMaTUKH, €r0 OTIMYUSIX OT METOJOB €CTECTBEHHBIX M TyMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMaTHKH JIJIsl pelIeHUs] HayYHBIX W TMPUKIAJHBIX 3a/1a4. Takum
o0pa3oM, MaTeMaTHIecKoe 0Opa3oBaHNe BHOCHT CBOM BKJIAJ B ()OPMUPOBaHKE OOIIEH KyIbTyphl
YeIoBeKa.

W3ydeHne MaTeMaTHKH CIIOCOOCTBYET  OICTETHUECKOMY BOCHHTAaHHIO  4YeJOBEKa,
NOHMMAHUIO KpacoThl W  M3SIIECTBA MAaTEMaTHYECKUX  PACCY)KICHHH, BOCIPHATHIO
reoOMeTPUIECKUX GOPM, YCBOCHHIO U/ICH CHMMETPHUH.

HEJIX U3YUYEHUSA YYUEBHOI'O IPEIMETA «MATEMATUKA»

[IpuopurernpiMu nenssMu oOydenuss marematuke B 10—11 kmaccax Ha yriyOnéHHOM
YpOBHE MPOJOHKAIOT OCTaBaThCSI:

e (hopMHUpOBaHHE LEHTPAJBHBIX MaTEeMAaTUYECKUX MOHATHH  (YUCIIO, BEIUYMHA,
reoMerpuueckas Qurypa, IepeMeHHas, BEpOSTHOCTb, (GYHKIHS, MPOU3BOJAHAS, WHTErpan),
ofOecreunBarOX MPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTH4YecKoro o00pazoBaHUs
oOyuaronuxcs;

® T0JIBEJICHUE YYalIUXCid Ha JOCTYIIHOM Ui HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPY)KAIOIIEro MHUpPA, MOHUMAHUIO MAaTeMAaTUKH KaK 4YacTH OOLIell KyIbTypbl
4Yel0BEYECTBA;

® Pa3BUTHUE WHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN ydaluxcs, MO3HABATEIbHOM
AKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHM, KPUTHUHOCTU MBIIUICHUS, UHTEpEca K HU3yYEHUIO
MaTeMaTHKH;

e ¢hopmupoBanre  (YHKIMOHATHHOW  MaTeMaTH4YeCKOW  TpaMOTHOCTU:  YMEHHS
pacro3HaBaTh MaT€MAaTUYECKUE ACTIEKThl B PEAIbHBIX )KM3HEHHBIX CUTYalUSIX U MPU U3yYEHUU
JIPYrux y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEeH, (popMynupoBaTh
WX Ha S3bIKE MaTeMaTHMKd W CO3[aBaTb MAaTEMaTUYECKHE MOJIEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHUYeCKHI anmnapar JUTSt perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
WHTEPIPETUPOBATH U OLIEHUBATDH MOJTYYEHHBIE PE3YIbTaThI.



OcHoBHBIE JIMHMU CcOJAEpKaHMsI Kypca Marematuku B 10 —I11knaccax yriyonéHHOro
ypoBHs: «Hucna u BBIYHCICHUD), «Anredpay («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hawama MaremaTnueckoro asanusza», «l'eomerpus» («I['eomerpuueckue
¢urypel u uX CBOWCTBay, «/3MepeHHE T'€OMETPHUECKUX BeIHUYMH»), «BeposTHOCTh U
CTaTUCTUKa». JlaHHblE JIMHUM pa3BUBAIOTCS MAPAJICIbHO, KaXJas B COOTBETCTBUM C
COOCTBEHHOW JIOTHKOW, OJTHAKO HE HE3aBHCUMO OJIHA OT JpPYroi, a B TECHOM KOHTAaKTE W
B3aumojieiictBu. Kpome 3T0r0o, MX O0OBEIMHSAET JIOTMYECKas COCTABJIAIOIIAs, TPaJULIMOHHO
MpHUCYyIlasi MaTeMaTHUKE M IPOHU3bIBAIOIIAsi BCE MaTeMAaTUYECKUE KYpChbl M COJIEpKaTebHbIE
muann. ChopmymupoBannoe B PenepaabHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE
cpenHero ooOiero oopa3oBaHus TpeOOBaAaHUE «YMEHHE ONEPUPOBATh MOHATHSAMU: OINpeeTieHue,
akcuoma, Teopema, CIEACTBHE, CBOWCTBO, TpU3HAK, JOKa3aTeIbCTBO, pPABHOCUJIbHbBIE
bopMyTUPOBKH;, YMEHHE (POPMYIHpPOBATH OOpaTHOE U TPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, HMCIOJIb30BaTh METOJ MATEMaTHYE€CKOW WHJIYKIIUH;
MIPOBOJUTH JOKAa3aTeNbHbIE pACCYXACHUS IpH pEIIeHWU 3a7ady, OLEHUBATh JIOTUYECKYIO
MIPaBUJIBHOCTh PACCYKIEHHI» OTHOCUTCS KO BCEM Kypcam, a (OpPMHUPOBAHUE JIOTMUECKUX
YMEHUN pacipeiensieTcs o BCeM rojiaM 00ydeHus Ha YpOBHE CpeTHEro 001ero oopa3oBaHus.

MECTO YYEBHOT O IIPEJJMETA <MATEMATHUKA» B YYEGHOM IIJIAHE

B cootBercTBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHIApTOM
cpemHero oOImero oOpa3oBaHHsS MaTeMaTHKa SBISIETCS 00sS3aTENBHBIM MPEIMETOM Ha JTAHHOM
ypoBHe oOpa3oBanusa. Hactosimmeir pabGoyeit mporpaMMoil mNpeaycMaTpuBaeTCs H3ydEHUE
ydueOHOro mpemMera «MaTtemaTHka» B paMKax TPEX ydeOHBIX KypcoB: «AnreOpa W Hayama
MaTeMaTH4ecKoro aHanuza», «l'eomerpusi», «BeposTHocTh M cratuctuka». PopMupoBaHUe
JIOTUYECKUX YMEHUH OCYLIECTBIISIETCA Ha MPOTSHXKEHUU BCEX JieT oOyueHusl B cTapllei 1IKoJje, a
AJIEMEHTHI JIOTUKU BKIIIOUAIOTCS B COJIEP KaHNE BCEX HA3BaHHBIX BBIIIE KYPCOB.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITIPE/IMETA
«MATEMATUKA»

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pE3yJAbTaTbl OCBOCHMS IpOrpamMMbl yueOHOro mnpeamera «MaTemaTHuKa»
XapaKTEePU3YOTCSL:

I'paxxpaHckoe BOCIMTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXAAHCKOM MO3MLUM OOYyYaroLIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOIO OOILIEeCTBa, MPEACTABICHUEM O MAaTEeMAaTHYECKUX OCHOBaX
(YHKUMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHMH, MpoLeayp TIpa)JaHCKOro oOlecTa

(BLI60pI>I, OIIPpOChI U Hp.), YMCHHUEM B3aHMOJICCTBOBATh C COIIMAJIbHBIMHU HUHCTUTYyTaMH B
COOTBETCTBHH C UX q)YHKLII/I}IMI/I N Ha3HAYCHUECM.

IlaTproTHYECKOE BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTBIO pOCCHfICKOfI Fpa)i(,[[aHCKOﬁ HICHTHUYHOCTH, YBAXKXCHUSA K MPOIIIOMY
U HaCToAICMY pOCCHfICKOfI MaTreéMaTuKy, MNOCHHOCTHBIM OTHOIICHHCM K JOCTHXXCHHAM
pOCCHfICKPIX MaT€MaTuKOB H pOCCHﬁCKOfI MaTeMaTU4eCKOi IIKOJIbI, K HCIIOJIB30BAHHUIO 3THX
JOCTHKEHHMI B APYTrux HayKax, TCXHOJIOTHAX, C(bean O9KOHOMMKH.

JlYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:




OCO3HAHMEM JIYXOBHBIX IICHHOCTEH pPOCCHICKOr0 Hapoaa, CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHEHUEM
JTOCTIKEHUH HAYKH W JESITENbHOCTHIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKIIAJa B MOCTPOCHUE
YCTOHYHMBOTO OYIYIIETO.

OCTEeTUYECKOES BOCIIUTAHNUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHPY, BKJIOYasg  OCTETUKY  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEIICHUM, pacCyXICHUH; BOCHPHUUMYHBOCTHIO K
MAaTEMaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dDuznyeckoe BOCIIUTAHHUE:

chOpMUPOBAHHOCTBIO YMEHHUS TPUMEHSTh MaTeMaTHYeCKHEe 3HaHUA B HWHTEpecax
3I0pOBOTO0 U 0Oe30macHOro 00pasza >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe TUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, peryisipHas (usndeckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS TPH 3aHATHSX CIOPTUBHO-03I0POBUTEIBHON
EeSATEIIFHOCTRIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3InYHBbIM
chepaM npodeccnoHaNTbHOM JEsITeNTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHNI0O HAa MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
peLIeHNH IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABIEHHOCTH.

OKOJIOTUYECKOE BOCIMTAHUE:

c(OPMUPOBAHHOCTBIO HSKOJIOTMYECKON KyJIbTYphl, NMOHUMAHUEM BIHSHUS COI[HAIBHO-
SKOHOMMYECKUX TMPOILIECCOB Ha COCTOSHUE MIPUPOJHOM M COLMAIBHOW Cpellbl, OCO3HAHHUEM
rI00aTBPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM; OpueHTalue Ha  IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW IS pellieHus 3ajad B 00JacTH OKpYXKAIOUIe cpelbl, MIaHUpOBaHUS
MIOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPYKAIOIIEH CPebl.

LleHHOCTH HayYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEeMaTHUYeCKON HayKu Kak cgepbl
YeJI0BEYECKOM NEATeNIbHOCTH, 3TAaNoB €€ pa3BUTHUSA U 3HAUMMOCTHU JUISl PA3BUTHUS LIMBHIU3ALINN;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKd U MaTeMaTU4YeCKOW KYIbTYpOH KaK CpEeJCTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJISATh MPOCKTHYIO M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3yabTaThl OCBOECHHS NMPOrpaMMbl yueOHOTo npeamera «MareMaTuka
XapaKTepU3yIOTCSd  OBJAJCHUEM  VHUBEPCANbHbIMU  NO3ZHAGAMENbHBIMU  O€liCIBUIMU,
VHUBEPCANbHLIMU  KOMMYHUKAMUGHBIMU  OCUCMBUAMU, VHUBEPCANbHLIMU — PeYIAMUBHBIMU
oeticmeusmMu.

1) Vuusepcanvrvie nosnasamenvhvle oeiicmsus, obecneuusaion Gopmuposanue 6a308bIx
KOSHUMUBHBIX npoyeccos odyuarouuxcsi (0ceoeHue mMemooos NO3HAHUSL OKPYJICaAOue2o Mupda,
npumeHerue 102UHecKux, Uccie008amenbCkKux onepayuil, ymenull pabomams ¢ ungopmayuetr).

ba3oBble JIOTUYECKUE NCUCTBUA:

® BBISBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIE NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy MOHATUAMHU; (QOPMYIUPOBATH ONpPEAEICHUS TMOHATHUM;



yCTaHaBIIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALKMK, OCHOBAaHUS Ui 000OUIeHUsS U
CPaBHEHMsI, KpUTEPUU IIPOBOJAMMOIO aHAIIN3A;

® BOCIIPHHUMATh, (HOPMYIHPOBATh W MPeoOPa3OBHIBATH CYXKICHUS: yTBEPIUTEIbHBIC U
OTpHILIATENIbHBIC, eIMHUYHBIC, YACTHBIC U 00IIKE; YCIOBHBIE;

® BBIBISTH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUNs B (haKTax,
JAHHBIX, HAONIOAEGHUAX W  YTBEPXKICHMSX; MpeajaraTb KpPUTEPUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

e JleaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAE€AYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITENIHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (IIpsIMble
U OT NPOTUBHOTO), BBICTPAWBaTh apryMEHTAIMI0, MPUBOAUTH IMPUMEPbl U KOHTPIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

e BbpIOMpaTh CHOCcOO pemieHuss yueOHOM 3anauM (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIAUIMI € Y4ETOM CaMOCTOSATENbHO BbIAECICHHBIX
KpUTEPUEB).

ba3oBble uccie10BaTENbCKUE ICHCTBHUSA:

® UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIICMOBATCIIbCKHA ~ WHCTPYMEHT  ITO3HAHUS;
(hopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEYHE, MPOOIEMy, YCTaHABIUBAThH HCKOMOE
¥ JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO TTO3UITUIO, MHCHHE;

® IIPOBOJMTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, HCCIICIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHUeCKOro OObEKTa, SIBICHHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00bEeKTaMu, SIBJICHUSIMHU, IPOLIECCaMU;

® CaMOCTOSITENbHO  (OPMYJIMPOBATH OOOOIICHHWSI W  BBIBOJBI IO  pe3yJbTaTam
MPOBEJIEHHOTO  HAONIONEHUS, UCCIEIOBaHMs, OIEHHBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIIICHMIA;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BBIABUTATH MPEAINOJIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pabota ¢ undbopmanmei:

® BBIABJIATH AePUUUTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX Uil OTBETa Ha BOIPOC U
JUI pEIeHUs 3a/1auH;

e BEIOMpaTh MHGPOPMAIMIO U3 HCTOYHMKOB pA3IUYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPOPETUPOBATH HMHOOPMALMIO pA3IUYHBIX BUAOB U  GopMm
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh UHGOpMAIUIO, TMPEACTaBIATh €€ B  pa3iIUyHbIX  (hopmax,
WJUTIOCTPUPOBATH TpadUdecKH;

® OIICHMBATh HAAEKHOCTh WHGOPMAIMU 1O CaMOCTOATEIBHO CPOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHbie KOMMYyHUKamugHble Oelicmeus, 00ecneyusarom c@opmuposaHHOCmy
COYUATLHBIX HABBIKOG 00YYAIOUWUXCAL.

OOmeHue:

® BOCIIPHHUMATh U (POPMYIHpPOBaTh CYXJIEHHS B COOTBETCTBHH C YCIOBHUAMHU M IENSAMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCBMEHHBIX



TCKCTAaX, JaBaTb TIMOSACHCHUA IO XOAY PpClICHUA 3aJadyu, KOMMCHTHUPOBATH HOJIy‘-IeHHbeI
pe3yibTar;

® B X0JIc 00CYXKJICHHs 33]]aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJIaeMO# TEMBbI, MPOOIEMBI,
pemaeMoi/'I 3aa4M, BBICKA3bIBATh HACH, HALCICHHBIC HA IIOMCK PCHICHUSA; COIOCTABJIATH CBOU
CYXKACHHA C CYKACHUAMU APYTUX YYAaCTHUKOB AHAJIOTA, 06Hap}I)KI/IBaTB pasiiniuc U CXO0ACTBO
MO3HIIUIT; B KOPPEKTHOH hopMe hopMyTUpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

® MIPCACTABJIATE PE3YyJIbTaTbl PCHICHHA 3adadd, SKCICPUMCHTA, WCCICAOBAHHA, IIPOCKTA,
CaMOCTOATCIBHO BI)I6I/IpaTI) (1)0pMaT BBICTYIUICHUA C YUYCTOM 3aJa4 MNOpE3CHTauu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

® TIOHUMAThH M HCIIOJIb30BATh MPEUMYIIECTBAa KOMaHTHOW U WHIAMBHIYATbHON PaOOTHI IPH
pelieHnyd y4eOHbIX 3a/ay; MPUHUMATh I€JIb COBMECTHOM JESTEeIbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenessaTh BHABI pabOT, TOrOBapUBATHCS, 00CYXIATh
MIPOIIECC U pe3ybTaT pabOThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

® yyacTBOBaTh B TIPYMIOBBIX ¢opMax paboTsl (0OCYyXkAeHUS, OOMEH MHEHHUSIMH,
«MO3TOBBI€ IITYPMBI» ¥ T.II.); BBITIOJHSTH CBOK YacTh pabOTHl UM KOOPIWHHPOBATH CBOU
JNEeUCTBUS C APYrUMH 4JIeHAMHU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMM MPOITYKT
0 KpUTEPHUsIM, c(HOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanonvie  pecynsamuenvie  Oeiicmsusi,  obecnevusaiom — opmuposanue
CMBICIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.
CaMoopratgu3anus:

® COCTaBIIAITH IJIaH, aJTOPUTM pEIEHHUs 3a/auM, BHIOMpPATh CHOCOO pemieHus ¢ y4EToM
HUMEIOILIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUH ¢ Y4€TOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb:

® BJIAJCTh HaBbIKAMM I[I03HABATENBbHOM peQIeKCUM KaK OCO3HAHMs COBEPIIAEMBIX
NEUCTBUI U MBICIUTENbHBIX NPOLECCOB, UX PE3YJIbTATOB; BJIAAETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yiIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

® NIpeABHJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTh IIPH PEIIEHUM 3a/laud, BHOCUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OLIGHMBATh COOTBETCTBHUE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTMDKEHUS] WM HEJNOCTH)KEHHsI pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmerHble pe3ynbTaThl ocBoeHHUs [IpumepHoOi paGoueil mporpamMmbl M0 MaTeMaTHKe
IIPEJCTaBJICHbI N0 ToJjaM 00yUeHHsI B paMKax OTAEIbHBIX KYpPCOB B COOTBETCTBYIOIUX pa3zenax
Hacrosuen [IporpaMmel.



PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havana MaTeMaTHYEeCKOTO aHAIM3a» SIBISACTCS OIHMM U3 HamOojee
3HAYUMBIX B MpOrpamMMe CTapUIeil IKOJbI, MMOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecre4nBacT
MHCTPYMEHTAJIbHYIO 0a3y /sl HU3y4eHHs BCEX ECTECTBEHHOHAy4YHBIX KYpPCOB, a C Jpyroi
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluXcsi Ha ypPOBHE,
HE00X0AMMOM [T OCBOSHHSI HH(MOPMATHKH, OOIIECTBO3HAHUS, ICTOPUH, CJIOBECHOCTH U APYrUX
JUCUMIUIMH. B pamkax naHHOTO Kypca yuyalivecs OBJIaJEBalOT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTopasi pOpMyIHpYyeT CBOU JOCTHXKEHUS B MaTeMaTHUECKOH GopMe.

Kypc anreOpsl n Hayan MaTeMAaTUYECKOTO aHalM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIIEHUIHOTO
OBJIQJICHUS 3aKOHAMU (PU3UKH, XUMHH, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TEHJIEHUIUI pa3BUTHS
SKOHOMMKH M OOILIECTBEHHOM JKU3HHU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JUIS JalbHEWIEro o0pa3oBaHus 1
B IOBCEIHEBHOM JXM3HHU. B TOXe Bpemsi oBlajieHHe aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMU
KOHCTPYKIUSIMU aireOppl W MaTeMaTH4YEeCKOro aHajliu3a pa3BUBA€T YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCThH, JIOKa3bIBaTh YTBEPXKJIEHUS C TMOMOIIbIO
UHAYKIUA M pacCykiaaTb JeNyKTUBHO, HCIOJb30BaTh 00O0OIIEHHE U KOHKpETH3aluIo,
abcTparvpoBaHHe U aHAJIOTHIO, (POPMHUPYET KPeaTUBHOE U KPUTHUECKOE MBIIIEHHUE.

B xome u3yuenus kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHAIM3a» Yydalluecs
MOJY4YarOT HOBBIM OIBIT pENICHUs NPHUKIAJHBIX 3a/1ad, CAMOCTOATEIBHOTO IOCTPOEHUS
MaTeMAaTHYECKUX MOJENEH peaJbHbIX CHUTyalluil, WHTEPHPETAlMH IOJYYECHHBIX pELICHUH,
3HAKOMATCA C MPUMEpPAaMU MATEMaTHYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE, HAYKE U UCKYCCTBE, C
BBIJJAIOLMMHUCS MATEMATUYECKUMHU OTKPBITHSMU U UX aBTOPaMHU.

Kypc oOmamaer 3HaYMTENbHBIM BOCIUTATENBHBIM MOTEHIUATIOM, KOTOPBIA pean3yercs
Kak yepe3 yueOHbI MaTepuas, crocoOCTBYIOIUNA (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
TaK U 4yepes crneuuduky yueOHON nesITebHOCTH, TPeOYyIoIIen MPOoI0IKUTEIbHOM KOHLIEHTPALUU
BHUMAaHUS, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJYYEHHBIN pe3ysbTarT.

B ocHoBe meronuku oOyuyeHus anreOpe U HauyajdaM MaTEMaTHYECKOrO aHalu3a JICKUT
NeSITeIbHOCTHBIN IPUHIUI O0y4YEHUSI.

B crpykrype kypca «Anrebpa u Hadajga MaTeMaTUYECKOTO aHAlW3a» MOXHO BBIICIUTH
CIIEIyIOLIME COJAEpKATEIbHO-METOAUYECKUE JHHUM: «Yucia u BelUMCIEHUA», «DyHKUUU U
rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Havana MmaTemMatuueckoro aHanausza», « MHOXeCTBa U
Joruka». Bce OCHOBHBIE COEpKATEIbHO-METOJUYECKUE JIMHUU WU3Y4aroTCsd Ha MPOTHKEHUHU
IBYX JIeT OOydeHHus B cTapiled IIKOoJie, €CTEeCTBEHHO OMOJHSS APYT JIpyra U IMOCTEIEHHO
HACBILAsICh HOBBIMU TEMAaMHU U pasjesiaMi. MOKHO C yBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC
ABIISICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSAET B cebe cojaep)KaHHe HECKOJIbKUX
MaTeMaTU4YeCKUX TUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHUs, MaTeMaTHYECKHM aHaiu3,
TEOpHsI MHOXKECTB, MaTeMaTu4eckas Joruka u ap. Ilo mepe toro kak ydamuecs: OBiIaieBarT BCE
Oojiee IIMPOKUM MATEeMAaTHYECKUM allllapaToM, Y HHUX IOCJIEA0BaTENbHO (OpMHUpPYETCS U
COBEPUIECHCTBYETCSI YMEHNUE CTPOUTHh MaTEMATUYECKYIO MOJIENb PEAIbHON CUTYalluH, IPUMEHSATh
3HaHUS, TOJIy4YeHHbIE TPU U3YYEHUH Kypca, JJIs PELICHUs CaMOCTOSTENbHO C(hOPMYITHPOBAHHOM
MaTeMaTHYECKOH 3a7jauu, a 3aT€M MHTEPIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOAMUYECKass  JOUHUSA — «UuMcna W BBIUMCIEHMS» — 3aBEpPLIACT
(dopMUpOBaHHE HABBIKOB HCIOJIb30BAaHUS JACHCTBUTEIBHBIX YHCET, KOTOpoe ObUIO HayaTo B



OCHOBHOH mKojie. B crapmieii mkosie ocoboe BHUMaHHE yaenseTcs (GOPMUPOBAHUIO HABBHIKOB
panMOHANBHBIX BBIUMCIICHHUH, BKIIIOYAIONINX B ceOs MCIOIBb30BaHUE PA3IUYHBIX (POpPM 3amucH
qHciaa, YMEHHE JelaTh TPHUKUAKY, BBIMOIHATH NPUOIIKEHHBIE BBIYMCICHUS, OLICHUBAThH
YKCJIOBBIE BBIPAXKEHUS, padOTaTh ¢ MATEMAaTUYECKMMM KOHCTAaHTaMU. 3HAKOMbBIE Y4allUMCS
MHO>KECTBA HATypajJbHbIX, LENbIX, PAUOHAIBHBIX W JIEUCTBUTEIbHBIX YHCEN JIOTOJHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YMCEl. B KakIoM M3 3TUX MHOXECTB pPAcCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYeckue 3aJaud U OIepaluu: JEJIEHUE Halelo, ONEpPUpPOBaHHE
OCTaTKaMM Ha MHOXECTBE LIEJIbIX YUCEJ; 0COOBIE CBOMCTBA pallMOHAIbHBIX U UPPALMOHAIBHBIX
qrcen;, apuQMeTHYecKue ONepalfi, a TaKXKe M3BICYCHHUE KOpPHS HATypaJIbHOW CTENeHW Ha
MHO>KECTBE KOMIUIEKCHBIX uyHcel. braromaps mnocienoBaTebHOMY pPACIIMPEHHUIO Kpyra
UCIOJIb3YEMBIX YHMCEJ W 3HAKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHMs ISl pPELICHUS
pa3IMyYHbIX 3a/1a4 popMUpyeTcs MPEeACTaBIEHUE O EMHCTBE MATEMAaTUKU KaK HAyKU U €€ poJH B
MIOCTPOCHUU MOJIEJIEN peaslbHOTO MUPA; LIMPOKO MCIIOIb3YIOTCA 0000IIEHNE U KOHKPETU3AIIHSL.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHHHM BCEro OOy4YeHMs B
CTapuiel ImIKoJie, MOCKOJBKY B KaxXIoM paszzaene IIporpamMmbl NpeaycMOTpPEHO pelleHne
COOTBETCTBYIOIIMX 3afad. B pesynbrare ydaimiuecs OBJIa/JEBAalOT PA3IUYHBIMU METOJaMU
pelleHHs  palOHAJbHBIX, HPPALMOHAIBHBIX, IOKAa3aTeNbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPAaBEHCTB M CHCTEM, a TakXKe 3a/Jad, CoJeprKallux
napameTpsl. [lomydeHHbIE yMEHHUS IIMPOKO HCHOJB3YIOTCS TNPU HCCIAEAOBAHUU (GYHKUUN C
MOMOIIBI0 TMPOU3BOJHOM, MpH pEeHIeHUH TMPUKIATHBIX 3aJad M 3aJad Ha HaXO0XKJIeHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cebst Takke (OpPMHUPOBAHME YMEHUW BBITIOJHIATH pacd€Thl 1Mo GopmynaMm, MpeoOpa3oBaHUs
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
coJlep)KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOUT JallbHENIIee pa3BUTUE aITOPUTMUUECKOTO M aOCTPAKTHOTO MBIIIJICHHS yJalluxcs,
(bopMUpYIOTCS HaBBIKA JEAYKTHUBHBIX PACCYKIEHUH, pabOThl C CHUMBOJBHBIMH (POopMaMH,
MIpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBeHCTB. Airedpa
npeniaraet 3¢pGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHUs] MPAKTUUYECKUX U €CTECTBEHHOHAYYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxarenpHo-mMeToanueckass JTuHUus «DOyHKUMU U TpaduKU» TECHO MEPEIIeTaeTCs C
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3aJa€T IOCJIEI0BATEIbHOCTh
U3y4YeHHUs MaTepuana. V3ydeHWe CTENeHHOH, TMoKa3aTelbHOM, JorapupMu4eckod u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHOM >KM3HH TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK U C PelleHuEM ypaBHEHHH U HepaBeHCTB. llpu 3Tom Oosbinoe
BHUMaHHUE yjensercss (GOpMUPOBAHUIO YMEHUS BbIpakaTh (OpPMYIaMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEJOBATh MOJY4YEHHblE (DYHKIMM, CTPOUTh HX TpadUKH.
Marepuan 3TOH COAEpXKATEIBHON JIMHMM HALEJIEH Ha pa3BUTHE YMEHMM W HaBBIKOB,
MO3BOJISIOMIMX ~ BBIpaKaTh 3aBUCHUMOCTM MEXKJYy BEIMYMHAMH B  pPa3Iu4HOd  Qopme:
aHAIMTUYEeCKOW, Tpaduueckod u croBecHO. Ero wu3yueHume cmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
HCII0JIb30BAHUIO aHAJIOTU.

CopnepxarenpHas nuHUAA «Hauana mMareMaTH4ecKoro aHajan3a» I03BOJISET CYIIECTBEHHO
pacUIUpUTh KPYTr KaK MaTeMaTUUECKHUX, TaK U MPUKIIAHBIX 3a1a4, JOCTYIHBIX IIKOJbHUKAM, TaK
KaK y HUX MOSBJISIETCS BO3MOXHOCTb CTPOUTH Tpa(UKM CIOXKHBIX (YHKUUH, ONpeneniTb HUX



HaI/I6OJIbH_II/IC U HAUMCHBIIHNEC 3HAYCHUA, BbIYUCIATH IIJIOIIAaAN (1)I/II‘yp nu O6’béMbI TCJI, HAXOOUTh
CKOPOCTHM M YCKOpEHHs IMpolleccoB. JlaHHas colep)kaTelibHasi JUHUS OTKPHIBACT HOBBIC
BO3MOXHOCTHU HOCTpOGHI/ISI MaAaTEeMaTUYCCKUX MOI[GHCP’I peaJIBHBIX CHTyaHHﬁ, IIO3BOJISICT
HaXOIUThb HaI/IJIyT-IIJ_Iee peL[IGHI/Ie B HpI/IKJIaI[HBIX, B TOM YHCJIC COIHUAJIBbHO-3KOHOMMHYCCKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHajn3a CIIOCOOCTBYET Ppa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHHUS, (OPMHUPOBAHUIO YMEHUIH
paCHO?;HaBaTI) HpOSIBJIeHI/IH 3aKOHOB MAaTE€MaTUKHU B HaYKe, TCXHUKE U I/ICKyCCTBG. Y‘-IaHII/ICCSI
y3HaIOT O BBIJAOIINXCSA pe3an,TaTax, HOJIyLICHHI)IX B XOI€ pa3BI/ITI/I$I MAaTEMAaTUKHN KaK HaYKI/I, nu
00 uX aBTOpax.

ConepxarenbHO-MeTOAMUECKass JUHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAaeT B ceOs
D3JICMCHTBI TeOpI/II/I MHOXECTB U MaTeMaTI/I‘IGCKOI\/'I JIOTUKU. TeOpeTI/IKO-MHO)KCCTBeHHI)IG
MPEACTABICHUS] TPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEeMaTWKH W MpeyIaraloT HamOoJliee
YHUBEPCAJIbHBIA S3bIK, OOBEAUHSIONIMM BCe pa3fenbl MaTeMaTHUKd U €€ MPUIOKEHUH, OHU
CBSA3BIBAKOT paSHI:Ie MAaTEMATUYCCKNUEC NUCHUIIIIMHBI U UX HpI/IJ'IO)KCHI/Iﬂ B €AUHOC IICJIOC. HO3TOMY
BaXXHO aThb BO3MOXHOCTH HIKOJ'II)HI/IKy IIOHUMAThb TeopeTI/IKO-MHO}I(eCTBeHHI)II\;I SA3BIK
COBpeMeHHOfI MaTeMaTuKN MW HUCIOJIb30BAaTh €ro IJjisd BBIpa)KeHI/IH CBOUX MBICJ'IGfI. prFI/IM
BAaXHBIM HpI/ISHaKOM MAaTEMAaTUKN KaK HaYKI/I cnenyeT HpI/ISHaTI) CBOfICTB@HHyI—O e171 CTpOl"OCTB
000CHOBaHMIA U CJIEIOBAHWE OMNPENEIEHHBIM TpaBWJIaM TOCTPOSHUS JOKa3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTMKH CIIOCOOCTBYET DPA3BUTHIO JIOTHYECKOTO
MBIIIJICHUSA yqamnxcs{, II03BOJISIET UM CTpOI/ITI) CBOH paCCY)K)IeHI/IH Ha OCHOBC JIOTUYCCKUX
npaBuii, GOPMHUPYET HABBIKA KPUTUUECKOTO MBITILICHHUS.

B kypce «Anrebpa u Havasia MaTEeMaTHUYECKOTO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCIUPOBAHUS, KOTOPBHIE TPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HaBBIKOB MTOCTPOCHUSI MOJICNICH PEAIbHBIX CUTYAIlui, HCCICOBAHUS ATHX MOJIETIEH C MOMOIIBIO
amnmapara anreOpbl U MaTEMaTHYECKOTO aHaJlM3a, WHTEPHpPETAIUH TMOJTYYCHHBIX PE3yJIbTaTOB.
Takue 3aganus BIUIETEHBI B KXl U3 pa3aenoB [IporpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca
IIUPOKO HCIOJB3YETCsl Il PEIICHHWs] TMPUKIATHBIX 3amad. [Ipu  pemeHun peanbHBIX
MPaKTUYECKUX 3a7a4  ydJalldecs pPa3BHBAIOT  HAOJIOMATEILHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobseMy. JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPHKIAJAHBIX 33134
OpraHU3yeTCsl B MPOIECCe M3YYCHHS BCEX TeM Kypca «Ayredpa W Hadajga MaTeMaTHYE€CKOTO
aHaJIM3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJTAHE

Cornacno yueOHoMy maHy B 10 —11 kimaccax u3yuaercss yuyeOHbIH Kypc «Anrebpa u
Hayaja MaTeMaTH4YeCKOTO aHaJIn3a», KOTOPBIN BKIIIOUAET B ce0s ClIeIyIOle OCHOBHBIE pa3/ieibl
cojepxanus: «HUucna M BBIYUCICHUS», «YpAaBHEHHUsI U HepaBeHCTBa», «DyHKIMM U rpadukmn»,
«Havaya MaTemaTHueckoro aHannsa», «MHOKeCTBa U JIOTHKAY.

B YyeOHOM miiaHe Ha u3ydeHue yriayOonE€HHOTO Kypca anreOpsl M Hadajl MaTeMaTHYeCKOTo
aHamm3a B 10—11 kmaccax orBoauTcs 4 yuyeOHBIX 4acOB B HEAETIO B TEUEHHE KaXJOro roja
oOy4eHus1, BCero 3a JiBa roja ooydenuss — 280 yueOHbIX 4acoB.



IIJIAHUPYEMBIE IPEJMETHBIE PE3YJILTATHI OCBOEHMSI PABOYE
IMPOTPAMMBI KYPCA
(II0 TOJIAM OBYYEHMUS)

OcBoenne yueOHOTO Kypca «Anredpa v Hadasa MaTeMAaTHYECKOTO aHAIM3a» Ha YPOBHE

cpeaHero oouiero oopazoBaHus J0HKHO 0OecneunBaTh JOCTHXKEHUE CIEAYIOIIMX MPEIMETHBIX

00pa3oBaTeNbHBIX PE3YIHTATOB:

10 xixace
Yucsaa v BLIYUCICHUSA

CBoOogHO  omepupoBaTh  TMOHATHUSAMU:  PAIMOHAIBLHOE  YHCIO,  OECKOHEYHas
nepuoagnydeckas 1poOb, MPOIEHTHI; UPPAMOHAIIEHOE YHCIIO; MHOKECTBA PallMOHATBHBIX
U ICUCTBUTEIIBHBIX YUCEN; MOJIYJIb IEUCTBUTEIIBHOTO YUCTIA.

[IpuMeHsTh ApOOM W MPOUEHTHI YIS PEIICHUs] TPHUKIAAHBIX 33Jad U3 Pa3InYHBIX
OTpaciiell 3HAaHUM U peanbHOU KU3HHU.

[IpuMensTh TTPUOIIKEHHBIE BBIYMCIICHUS, MpaBUila OKPYIJIICHUS, MPUKUAKY U OIEHKY
pe3yJbTaTa BEIYUCICHUM.

CB0o0OOHO oOmEepuUpOBaTh MOHSATHEM: CTETEHb C IEJIBIM IMOKAa3aTeIeM; HCIOJIh30BaTh
MTOIXOIATITY0 (POPMY 3alTUCH JEHCTBUTEIBHBIX YHCEN ISl PEIISHUS MPAKTUUECKUX 3a/1a4
Y NPEACTABJICHUS JaHHBIX.

CB00OOHO OTIEPUPOBATH MOHATHEM: ApU(PMETHIECCKHII KOPEHb HATYPAIbHOM CTETICHH.
CB0OOTHO ONIEPUPOBATH MOHATHEM: CTEMIEHb C PallMOHATLHBIM [TOKa3aTEJIeM.

CBoOOJIHO omepupoBaTh MOHATUSAMU: JIoTapudM 4McIa; JECATUYHbIE U HATypajbHbIE
Jorapu@mel.

CB0OOOJIHO OomepupoBaTh MOHSATHSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHCIOBOIO
apryMeHTa.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHT €HC YUCIOBOIO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

CBoOosHO  omepupoBaTh  MOHATUSAMH:  TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U yPABHEHU-CIICACTBUS; PABHOCUJIbHBIC HEPABEHCTBA.
[IpuMeHsATh pa3nuyHble METOJbl PEIICHUS PAlMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX
YPaBHEHUI; IPUMEHATH METOl UHTEPBAJIOB JUIsl PEILICHUS HEPABEHCTB.

CB0060HO ONEpUPOBATh MOHATUSAMH: MHOTOWIEH OT OJHOW NEepPEeMEHHON; MHOTOWIEH C
LeJbIMU KO3((UIIMEeHTaMHi, KOPHU MHOTOWIEHA; NPUMEHATH JIeJIeHHe MHOTrOoWieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera s pemenus 3agau.

CBoO0oHO omepupoBaTh MOHATHUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpula,
OTIPEAEINTENDb MAaTPULI 2 X 2 ¥ €ro FeéOMETPUYECKUM CMBICIT; MCIIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 [uis BBIYMCIEHUS €r0 3HAYEHHs, NPUMEHSTHh ONPEIACIIUTENH UL
pelIeHuss CUCTEMBI JIMHEHUHBIX YPaBHEHUH; MOJEIUPOBATh pEaIbHBIE CUTYyallUU C
IIOMOIIIBI0 CHUCTEMBI JIMHEMHBIX YpPaBHEHMH, MCCIENOBaTh IIOCTPOCHHBIE MOJCIU C
IIOMOIIIBIO MAaTPHIL U ONIPEACIIUTEIIECH, UHTEPIPETUPOBATD MTOJYYEHHBINA PE3YJIbTAT.
Hcnonb3oBaTh CBOWCTBA IEMCTBUN C KOPHAMU /sl MPEOOpa30BaHMs BIPAXKEHUH.
BbimonHATe npeoOpa3oBaHMS YMCIOBBIX BBIPAKEHHUH, COAEp)KAIMX CTEHNeHH C
palMOHAIbHBIM [1I0KA3aTEJIEM.



Hcnonw3oBark cBoWcTBa JorapumMoB uis npeoOpa3oBaHus  Jorapu(pMUUECKUX
BBIPAXKCHUM.

CBoOOHO  omepupoBaTh  MOHSATHSMHU:  UppallMOHAIbHBIC,  TOKa3aTeNbHbIE |
JAorapu(pMHUUECKUE YpaBHEHUS; HAXOIUTh WX PELICHHS C IMOMOIIBIO PaBHOCHIBHBIX
MEPEX0J0B MM OCYIECTBIISISI IPOBEPKY KOPHEH.

[IpuMeHsATH OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNBI I MPeoOpa3oBaHUA
TPUTOHOMETPUYECKHUX BBIPAKCHHA.

CB0OOHO OmEpUpoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE; TNPUMEHSTH
HeoOXoauMbie  (OpMyJBl Ui pEIICHUS OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX
YPaBHEHUM.

MonenupoBaTh peallbHbIe CHTYallMd Ha S3bIKE aireOpbl, COCTAaBJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, HUCCIENOBATh MOCTPOCHHBIE MOJENIU C
UCTIOJIb30BAHUEM alIapara anreOpsl.

DyHKIUHN U TPa@UKH

CB0OOJIHO omepupoBaTh MOHATUSAMU: (DYHKIHS, CIOCOOBI 3aAaHUs (PYHKUIUHU; B3aUMHO
oOparHble  (QYHKIUH, KOMMIO3UIMS (QYHKUMHA; rpaduKk  (QYHKUMH;  BBIIOJHATH
3JIeMEHTapHble TpeoOpazoBaHus rpauKkoB QYyHKIUH.

CBoOOIHO omepHpoBaTh MOHATUSAMU: O0JACTh OMNpENENIEHUsS W MHOKECTBO 3HAYEHMH
GbyHKIMY, HYTU QYHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

CB0OOHO ONEpPHPOBATh MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKLMHU, NMEPUOANYECKHE
(GyHKIUHU, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI (DYHKIIUH,
HauOoJIbllIee U HaUMEHbIIee 3HaYeHne (QYHKIIUU Ha IPOMEKYTKE.

CB0OOHO oOmepupoBaTh NMOHATUSAMM: CTENEHHAs (QYHKIMS C HATypaJbHbIM U ILIEIBIM
nokaszaTeneM, rpaQuk CTENEHHOW (YHKUMHU C HaTypajdbHBIM MU ILEJIbIM IIOKa3aTEleM;
rpaduk KOpHS N-OM CTeneHW Kak (YHKIMU OOpaTHOW CTENEHU C HaTypabHBIM
IIOKa3aTeeM.

OnepupoBaTh NOHATHAMM: JIMHEIHAsA, KBaJpaTU4yHas U JPOOHO-TMHEWHas (QyHKUMHU;
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX IPa(hUKOB.

CB0060HO onepupoBaTh MOHATUAMMU: NOKa3aTelbHas U Jorapudmuyeckas QyHKIHUH, UX
CBOMCTBA U rpauKu; UCII0JIb30BaTh UX I'pauKu JJs pEIIEHUs] ypaBHEHUH.

CB0060IHO ONEepUpPOBaTh HMOHATHAMM: TPUTOHOMETPUYECKAsT OKPYXKHOCTh, ONpEAEIeHUe
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa.

Hcnonb3oBate rpadukn GYHKIUE I8 MCCIEJOBAHUS MPOLECCOB U 3aBHCUMOCTEH IpU
pelieHUH 3aJady M3 JAPYTHX Y4eOHbIX HpPEJMETOB M peaJbHOM >KU3HHU; BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUYUHAMHU.

Hagana MmaTeMaTHY€CKOI0 aHAJIH3Aa

CB0060HO ONEpUPOBATH MOHATUAMH: apu(MeTHUecKass U TeOMETpUYEcKasi Mporpeccus,
OECKOHEUHO yObIBaroIast reoMeTpuyecKas IIPOIrpeccusi; JUHEWHBIN U
SKCMOHEHIMATBHBIA POCT, (QOpMysa CIOXKHBIX IPOLEHTOB; HMETh MPECTaBJIEHUE O
KOHCTaHTE e.

Hcnonp30BaTh Mporpeccuu s pelieHus peaslbHbIX 3a7ad IPUKIAJHOTO XapaKkTepa.
CB0oOOHO omepupoBaTh MOHATUSMHU: IIOCIEAOBATENBHOCTh, CIOCOOBI  3aJaHUA
MIOCJIEAOBATEIBLHOCTENH, MOHOTOHHBIE U OIPAaHUYEHHBIE MOCIIEI0BATEIBHOCTH; TOHUMATh
OCHOBBI 3aPOKJICHUSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHaJn3a OECKOHEYHO MaJlbIX.



CB000OHO OMEepUpPOBATH MOHATUSAMH: HENPEPBIBHBIC (DYHKIIMH; TOUYKH pa3pbiBa rpaduka
(GyHKIMT; aCUMITOTHI TpaduKa GYHKIUH.

CB00OHO omepupoBaTh NMOHATHEM: (DYHKIHMS, HENpepbhIBHAS Ha OTPE3KE; HMPUMEHSTH
CBOMCTBA HETIPEPBIBHBIX (DYHKIMH I peLICHUS 3a1a4.

CB0OOHO omepupoBaTh MOHATHAMHU: IIepBas W BTOpas TMPOU3BOAHBIC (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUM.

BbluncnaTe MpoOM3BOJHBIE CYMMBbI, IPOM3BEJIEHHS, YAaCTHOIO M KOMIIO3UIUHU JIBYX
(GyHKIM; 3HATh POU3BOAHBIC AIIEMEHTAPHBIX ()YHKIIHH.

Hcnonp30BaTh TEOMETPUUYECKHH W (U3UYECKUH CMBICT TPOU3BOIAHON [UIS PELICHHUS
3az1ad4.

MHo:xecTBa M JIOTHKA

CB00O1HO OnEpUPOBATh MOHATUSAMH: MHOXECTBO, OTIEpAIlUK HAJl MHOYKECTBAMHU.
Hcnonp30BaTh  TEOPETMKO-MHOKECTBEHHBIM — ammapar il ONMCAaHHsA  pPeabHBIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX PEAMETOB.

CB0OOHO omepupoBaTh MNOHATUSMM: OIPENEIECHUE, TEOpPEMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, IO0Ka3aTelIbCTBO, PAaBHOCHWJIbHBIE ypaBHEHUS U
HEPABCHCTBA.

11 kaace

Yuciaa 1 BLIYUCTICHUA

CBOOOIHO oOmepupoBaTh TMOHATUSMHU: HATypalbHOE U 1EJ0€ YHCIO0, MHOXECTBa
HaTypaJIbHBIX U IIeJIBIX YMCEJ; UCIIOJIb30BaTh MPU3HAKU AETUMOCTH 1enbix uncen, HOJ
1 HOK HaTypanbHBIX YMCen AJid pelIeHus 3a7a4, MPUMEHATh aAIrOpuT™ EBKIna.
CBoOOIHO omepupoBaTh MOHSITHEM OCTAaTKa MO MOJIYINIO; 3alHChIBaTh HaTypajbHbIE
Yyclia B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS.

CB0OOOIHO OTEepUpOBaTH MOHITHIMH: KOMIUIEKCHOE YHCIIO ¥ MHOKECTBO KOMILJIEKCHBIX
YHcell; MPeICTaBIATh KOMILJIEKCHBIE YHCa B alreOpanyeckoil ¥ TPUrOHOMETPUUECKOMN
(dbopme, BBIMOTHATH apupMeTHUECKHE OTIEpallui C HUMU U M300pakaTh HA KOOPAUHATHOM
IJIOCKOCTH.

YpaBHeHns 1 HEPAaBEHCTBA

CBoOomHO  omepupoBaTh  MOHATHSMH:  UppallMOHajbHbIE,  IOKa3aTelbHbIE U
norapu(MUUecKe HEpPaBEHCTBA; HAXOJUTh UX PEIIECHUS C MOMOIIbIO PaBHOCHIIBHBIX
MePEX0/I0B.

Ocy1iecTBiATh 0OTOOP KOPHEH NMPH pElICHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS.
CB06OHO omepupoBaTh IMOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO; NPUMEHSTH
HeoOXxoauMble  (opMysbl Ul peIIeHUs OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPAaBEHCTB.

CB0OOHO oOmepupoBaTh MOHATHSAMU: CHCTEMa U COBOKYIMHOCTb YpPaBHEHMH U
HEPABEHCTB; PABHOCWIBHBIE CHCTEMBl W CHCTEMBI-CIEJICTBUS; HAXOAWUTh PELICHUS
CHUCTEMBl U COBOKYIHOCTEH palMOHaIbHBIX, HPPALUOHAIbHBIX, IOKA3aTEIbHBIX MU
norapu(pMUYECKUX YpaBHEHUN 1 HEPABEHCTB.

Pemate panumoHanbHble, HWppalMOHAIbHBIC, IOKa3aTelbHbIE, JOrapu(MUUECKUEe U
TPUTOHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBA, COACpKAIINE MOLYJIU U ITapaMeTpBbI.



e [IpumensTs rpaduyeckue METOIbI JJS pElIeHHs YpPaBHEHUH M HEpPaBEHCTB, a TaKXKe
3aJ1a4 ¢ mapaMeTpamu.

e MojaenupoBaTh peaqbHble CHTYyallMd Ha S3bIKE aireOpbl, COCTAaBJIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIEA0BATh IOCTPOCHHBIE
MOJIENIM C HCIIOJIb30BAHMEM ammapara ajreOpbl, HHTEPIPETUPOBATH IOTYYEHHBIH
pe3yibTar.

DyHKUUH U rpaGuKU

e Crpouth rpaduku KOMIO3UIMH (HYHKIUH C TOMOIIBIO AJIEMEHTAPHOTO MCCIIECOBAHUS H
CBOMCTB KOMITO3ULIMU ABYX (PYHKLIHH.

e CrpouTh reoMeTpuueckue oO0pa3bl YpaBHEHHUH M HEPABEHCTB Ha KOOPIMHATHOMN
IIJIOCKOCTH.

e (CB000AHO ONEPUPOBATH MOHATUAMU: TPAQUKU TPUTOHOMETPUUECKUX (YHKIIMH.

e [lpumensaTs GyHKINHU I MOACTUPOBAHUS U UCCIEA0BAHNS PEATIbHBIX IIPOLIECCOB.

Havyana maTemaTu4eckoro anajimsa

e Hcnonb3oBaTh NPOU3BOAHYIO JUIsI UCClIeNOBaHHUs (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI.

e Haxonuts Hanbosblee 1 HauMeHbIIee 3HaYeHUs (PYHKIIMHM HETIPEPHIBHOM HAa OTpPE3Ke.

e lcnonb3oBaTh MPOU3BOIHYIO JJISl HAXOXK/IEHUSI HAMJTYUIIETO pEeIIeHUs B MPUKIAJHBIX, B
TOM YHCJE COLMAIbHO-DKOHOMUYECKHX, 3aJadax, sl ONpEeIeNIeHUusT CKOPOCTH U
YCKOPEHHS TIpoliecca, 3a1aHHoTo (popmMysoit uim rpadukoM.

e (CBo00oAHO oOmepupoBaTh MOHATUSMHU: [EpPBOOOpa3Has, OMPEIECNEHHBIM HHTErpan;
HaXOJHUTh MepBOOOpa3HbIe JIEMEHTAPHBIX QYHKIINI U BBIUUCIATH HHTETpaJI 10 (hopMyie
Herorona—JleiiOHura.

e Haxonuth momanu miockux Guryp u 00bEMBI TENl ¢ TOMOIIbIO HHTETpaa.

e lmerp mpeacTaBieHHE O MAaTEMaTHYECKOM MOJICIMPOBAHUM Ha MPUMEPE COCTABIICHUS
muddepeHInanbHbIX YpaBHEHUH.

e Pemats npukinaaHble 3a1a4M, B TOM YHUCJIE COLMATLHO-3KOHOMHYECKOTO U (PU3MUECKOTro
XapakTepa, CpeICTBaMU MaTeMaTH4eCKOT0 aHalIK3a.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 xxacc
Yuciaa 1 BbIYMCTIEHUS

Panmonansupie uncia. OOBIKHOBEHHBIE M JACCSATHYHBIC APOOH, MPOIEHTHI, 0CCKOHEUHbIE
nepuoandeckue apoou. [IpuMeHneHne apooOe M MPOIEHTOB JJIsl pEelISHUs MPUKIIATHBIX 3a71a9 U3
pa3IMYHBIX OTpacieil 3HaHUW U peabHOU KU3HHU.

JleiicTBuTenpHbIe yKcna. ParyoHanbHbBIE W HUppallMOHANbHBIE yKclia. ApudMeTudyeckue
OIlepallUd C JECUCTBUTEIIBHBIMU 4YMCIAMU. MOJIyNb NEHCTBUTEIBHOIO 4YMCIIAa U €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIUKCICHHS, TMpaBuia OKPYIJCHHs, TNPUKHUIKA M OIEHKa pe3yibTara
BBIUMCIICHUH.

Crenens ¢ 1enbiM nokaszareneM. bunom Herotona. Mcnonp3oBanue moaxoasmieii GopMel
3allMCH IEVCTBUTENBHBIX YUCEI JUISl PELIEHUS TPAKTUYECKHUX 3a7a4 U IPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPAIBHON CTETICHH U €r0 CBOMCTBA.

Crenenb ¢ panuoOHaJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA; CTENEHb C JACHCTBUTEIbHBIM
oKa3aTeyieM.



Jlorapudm uucna. Coiicta norapu¢ma. JlecaTudnbie U HaTypalbHbIE JOTAPH(PMBEI.
CunHyc, KOCHHYC, TAaHT€HC, KOTAaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U
ApKTAaHTE€HC YMCIIOBOTO apryMEHTa.

YpaBHeHuUsI U HePaBEeHCTBA

ToxnectBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YPaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHMSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PELLIEHUS LENbIX U JIPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEPEMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu ko3 duunentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH, COIEPIKAINX CTENIEHU U KOPHH.

Wppaunonansupie  ypaBHeHUs. OCHOBHBIE METOJbl  pEIICHHS  HpPPalMOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALIUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJBl PEIICHUS JIOrapu(pPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpudeckue ¢opmynsl. IIpeoOGpa3oBaHue TPUTOHOMETPUUECKHX
BBIpaXEHUI. Pernienne TpuroHoMeTpuyecKnx ypaBHEHHMN.

Pemrenne cucteM nMHEWHBIX ypaBHEHMH. MaTpuiia CHCTEMbl JIMHEHWHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKHU CMBICI M CBOWCTBA; BBIYHMCICHUE €TI0
3HAYEHUs, IPUMEHEHHE ONPENEINUTENS UIsl PEIICHUS] CUCTEMBI JIMHEUHBIX YpaBHEHHU. Pemenue
MPUKIAJAHBIX 3a7a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHeHUM. VMccaenoBanne moCcTpOSHHOM
MOJEIIH C TIOMOIIBIO MaTPHIL U ONIPEACIUTEIIEH.

[TocTpoeHre MareMaTHYECKUX MOJENIEH pealbHOM CHUTYyalluM C MOMOIIBI) YPAaBHEHUH H
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHI M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHX 3alad U
3aJa4 U3 pa3IM4HbIX 00JacTel HAyKu M pealbHON JKU3HH.

DyHKUUM U TPAaPUKH

Oynkuus, cnocoObl 3amanus ¢GyHkuuu. B3auMuo oOpatnblie ¢yHkiuu. Kommnosunus
dbyaknuid. ['paduk Gyakumu. InemeHTapHbie IpeoOpa3zoBanus rpaduKoB QyHKITHIA.

Ob6nacTh ompezneneHuss U MHOXeCTBO 3HaueHui ¢ynkuuu. Hynu dynkmun. [Ipomexyrku
3HaKomocTostHCTBA. UETHble W HeuéTHble QyHKiuU. [lepumommueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKUHU. MakcUMyMbl U MUHHUMYMBI (QyHKIuU. HanGosnbiee n HauMeHblee
3HaueHUs (YHKIIMH Ha TPOMEKYTKE.

JluneiiHasi, KBagpaTu4yHasi U IpOOHO-THHENWHAs GYHKIHUH. DIEMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (QyHKIHMS C HaTypalbHBIM U IIeNbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTtBa U rpaduk KOpHsS N-0if cTemeHW Kak (PYHKIUU OOpaTHOU CTENEeHU C HaTypalbHBIM
MOKa3aTeseM.

[TokazarenpHas u norapudmuueckas (GyHKIMH, UX CBOiicTBa u rpaduku. Vcnons3oBanue
rpadukoB QYHKIUN A pelIeHus] ypaBHEHHIHA.

TpuronomeTrpuueckass OKPYKHOCTb, OINpeACNEHUE TPUTOHOMETPUYECKUX  (PyHKIUN
YHUCJIOBOIO apryMEHTa.



OyHKIIMOHAIBHBIE 3aBUCHMOCTH B PEaJbHBIX MpoLeccax U siBeHUsIX. [ paduku pearbHbIX
3aBUCHUMOCTEM.

Hauana maTemaTu4eckoro anajmsa

IlocinenoBaTenbHOCTH, CIIOCOOBI 3aJjaHus MOCIeA0BaTeIbHOCTEN. MeTo ] MaTeMaTHYECKOM
UHAYKIUA. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEAOBATEIbHOCTU. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYECKOIro aHaJIM3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass W reoMeTpuyeckas — mporpeccuu.  beckoHeuHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIMHEeWHBI1 M AKCHOHEHUUAIBbHBIM pocT. Yucino e. @opmyna CIOXKHBIX MPOLEHTOB.
Wcnonb30BaHue mporpeccuu sl pelieH s peaibHbIX 3a/1a4 MPUKIAJHOIO XapakTepa.

HenpepeiBHble ¢GyHKIMM W HMX CBOHCTBA. TOuUkM pa3pbiBa. ACHUMIITOTHI T'papUKOB
¢yukuuii. CpoiicTBa (QyHKIUI HENMpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpBAIOB JUIsl peLIeHUS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPhIBHBIX (QYHKIMM ISl pEIIeHUs 3a/1ad.

[lepBas u BTOpast npousBoaHble GyHKIMU. Onpeaenenne, reOMeTpUUecKuil U PU3NIECKU
CMBICTT IPOU3BOAHOM. YpaBHEHUE KacaTeNbHOUN K rpa@uKy QpyHKINU.

[IpousBoHbie 31eMeHTapHbIX GyHKUMHA. [Ipon3BoaHAs CyMMBbI, IPOU3BENIEHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, Omnepanuy HaJl MHOKECTBAMHM M MX CBOMCTBA. J{narpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arapaTta i ONMCAHUS PEAJbHBIX IPOLECCOB H
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB.

Omnpenenenve,  Teopema,  CBOMCTBO  MaTeMAaTUYECKOTO  OOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 kaacc

Yucya v BLIYHCTIEHUS

Harypanbhbie u nenbie yncna. [Ipumenenue npu3HakoB AeauMoCTH Lenbix yucen, HOJ u
HOK, octatkoB 1o Moysto, anroputMa EBkina it pereHus 3a/1a4 B IeJIbIX YUCIIax.

KommekcHbie uymcma. AnreOpawdeckas ©W  TPUTOHOMETpHYECKas (OpMBI  3alucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanuy ¢ KOMIUIGKCHBIMHU 4uciaMmu. M300pakeHue
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOHU mockoctu. @opmyna Myaspa. Kopau N-oii crenenu u3
KOMIUIEKCHOTO 4YHucia. [IpuMEeHeHHMEe KOMIUIGKCHBIX YHCEN JUIsi pelieHus (U3HYEeCKUuX |
r€OMETPUUYCCKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHMM M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI -
ciencTBys. PaBHOCUIIBHBIEC HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOM
OKPYXXHOCTH. Perienue TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIIEHHs TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHANIBHBIX, UPPALIUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU()MUUECKUX YPAaBHECHHUH.



ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMbI C IapaMCTpPaMHu.

IIpuMeHeHne ypaBHEHHN, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U

3aa4 M3 pazIuYHbIX oOONacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpEeTalusl IOJIy4E€HHBIX

pe3yabTaTOB.

DOyHKIUH U rpaGuKU
I'padux xommozummu (yHkuuid. I'eomerpudeckne oOpas3bl ypaBHEHHI W HEPAaBEHCTB Ha

KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOICTBA U TpadUKH.
I'padmueckne meroapl pelieHHs] ypaBHEHUHM M HepaBeHCTB. ['paduyeckue MeTosbl

peIICHHMA 3aaa4 C ImapaMeTpaMu.

Ucnonw3oBanne rpadukoB (QyHKIMA [UIsT HCCIECIOBAHUS MPOIIECCOB U 3aBHCHMOCTEH,
KOTOPBIE BOHUKAIOT MPHU PEIICHHUH 3a7a4 U3 IPYruX YIEOHBIX MPEIMETOB U PEATHbHOM KU3HH.

Hayana maTteMaTH4ecKoro aHajaim3a
[IpumeHnenne NpPON3BOAHON K UCCIIEIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH U OKCTPEMYMBI.

Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYCHU W HETPEPHIBHOW (PYHKIIMH HAa OTPE3KE.
[IppuMeHeHne TPOU3BOAHOW I HAXOXKIACHUS HAWIYYIIEro PpEIIEeHUs B NPUKIAJHBIX

3ajayax, s ONpEeJeNieHUus] CKOPOCTH M YCKOpEHHUsS mpolecca, 3aJaHHOTo (opMynoil uiu

rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpa3HbIe AIeMEHTapHBIX

¢dbynakuuii. [IpaBriia HaxoXIEHUS TIEPBOOOPA3HBIX.
Huterpain. ['eoMmeTpryeckuii CMbICT HUHTErpasia. Berauciaenue onpeaeéHHOro MHTerpaia

o ¢popmyne Herorona—JleliGuuna.
[lpumeneHre wWHTETpasa IS HAXOXKICHHS IUIOMIANEH TUTOCKMX (GUTyp W 00BEMOB

ICOMETPHUICCKUX TECII.

[Ipumeps! pemienuit nuddepeHanbHBIX YpaBHEHHI. MaTemaTrueckoe MOAECTUPOBaHUE

peaNIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHIUANbHBIX YPAaBHEHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 kaacce

Ha3Banue pa3gena
(TeMbl)
(koJHMYEeCTBO YACOB)

OcHoOBHOE coep:KaHue
pasaena (TeMbl)

OcHOBHBIE BHIBI
AeATeJHLHOCTH 00y4alouXCcs

MHoxecTBO

JEHCTBUTEJIbHBIX YHCEJI.

MHoro4/ieHbl.
PanmnonaJjbHbIe
YPABHEHHSA U
HepaBeHCTBa. CHCTEMBbI
JIMHEHHBIX YPABHEHHU
(28 u)

MHoXecTBO,
MHOXXE€CTBAaMH M HUX CBOMCTBA.

ornepannu HaJg

JuarpamMmel Olinepa—BeHHa.
IIpumeHeHue TEOPETUKO-
MHO>KECTBEHHOTO  ammapara s
peuieHus 3anay.

PaunonansHbie YuCIIa.
OOBIKHOBEHHBIE U JIECSTUYHbBIE
IpoOu, TMPOLEHTbI, OeCKOHEeUHbIe

Hcnoab3oBarb TEOPETUKO-
MHOKECTBEHHBIM  ammapar s
ONMCaHUs X012 pelIeHHs
MaTeMaTHYeCKUX 3a/Jad, a Takke
peanbHBIX IPOLIECCOB U SBJICHUM.

OnepupoBarh MOHSITUSIMHU:
paryoHanbHOE YHCIo, OeCKOHEYHas
nepuoaudeckas ApoOb, MPOIEHTHI;
UPPALMOHATIBHOE U JEUCTBUTEIBHOE




Ipoow.
[Ipumenenne npobel U MPOLECHTOB

NEpUOAUICCKUC

JUIS PELIEHUs IPUKIIaJHBIX 3aa4.

JleicTBUTEIbHBIE YHCa.
PanmionansHbie U UppalMOHATIBLHBIC
qucna. Apudmernueckue
onepauuu C  JICHCTBUTEIbHBIMHU
YUCIIAMH. Monynb
JNEUCTBUTEIIBHOTO 4YUCIa W €ro
CBOMCTBA. [TpubnuxExnnpie
BBIYMCIICHUS, TIPaBUJIAa OKPYTJICHHS,
MpPUKUIKA M OILIEHKa pe3yabTaTa
BBIUHCIICHU.

OCHOBHBIE METOJIBI PEIICHUS
UenblX U JApOoOHO-pallMOHATIBHBIX
yYpaBHEHUH 51 HEpPABEHCTB.
MHorouneHbl oT OJHOM
IepeMeHHOM. JlenleHne MHOro4ieHa
Ha  MHOTOWIEH C  OCTaTKOM.
Teopema be3zy. MHorouneHsl ¢
LETBIMU
Teopema Buera.

Pemenne cucreM JHMHEUHEBIX

koappummeHTamu.

YpaBHEHUH.
JIMHEHNHBIX

Marpuna CcHUCTEMBI
YpaBHEHUH.

Onpenenurens MaTpUIbl 2X2, €ro

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI u
CBOﬁCTBa; BBIYHCIICHHUEC €ro
3HA4YCHUA, IIPUMCHCHHC

OIpeaeUTENS JUTSE peleHus
CHUCTEMBbl JIMHEHHBIX YypaBHEHUM.
Pemienne mnpukiagHbIX 3amad  C
ITOMOIIBIO JIMHEMHBIX
YpPaBHEHUI

CHCTCMBbI

4UCJIO; MOAYJIb JEHCTBUTEIBHOIO
4uCiia; MCIOJIB30BATh 3TU INOHATUS
IIPU TIPOBEIECHUM PACCYKIECHUU H
JI0Ka3aTeIbCTB, IPUMEHSITh Jpo0OH U
IPOLIEHTHI JULSt peleHus
NPUKIAJHBIX 3a/lad U3 PasIMYHBIX
OTpaciiedl 3HAaHMW M  pealbHOU
KU3HH.

HUcnonb3oBarh npubInKEHHbIE
BBIUMCIICHUS, MpaBUJa OKPYIJICHUS,
NPUKUAKY M OLEHKY pe3ylbraTra
BBIYUCIICHU.

IIpumeHSITH pa3InyHbIE METO]IBI
pelIeHNs palloHaIbHBIX U JPOOHO-
pPalMOHATILHBIX YPaBHEHUH; a TaKXKe
METOJI MHTEPBAJIOB JJs pelleHus
HEPaBEHCTB.

OnepupoBarh NOHSATUSAMM
MHOTOYIEH OT OJIHOM NEPEMEHHOM,
€ro KOpHHU; HNPHUMEHATb JIeJIeHHE
MHOTOWJIEHAa Ha MHOTOWIEH ¢
OCTaTKOM, TeopeMy be3y u Teopemy
Buera qis pemenus 3agad.

OnepupoBarth

CUCTEMA

MOHATHSAMMU .
JUHEWHBIX  ypaBHEHUH,
MaTpuIla, ONPEACIIUTEb MATPHUIIBI.
Hcnoan3oBath CBOMCTBaA
onpenenuTens 2X2 ajisi BBIYUCICHUS
€ero 3HAYEHUS, NPUMEHATH
OTIpeIeTTUTETN IS penieHus
CHUCTEMbI JIMHEHHBIX YPAaBHECHUU.
MopaeanpoBaTh peanbHbIC
CUTyalldd C TIOMOIIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHUM, HCCIEA0BATH
MMOCTPOCHHBIE MOJICTIU C TIOMOIIBIO
MaTpuIl u OTIpeICTTUTENCH,
HHTEPNPETH-POBATh  TOJYYECHHBIN

pe3ynbTaT

DyHKIUH U rpaduku.
Crenennas pyHkoms ¢
HeJIBIM MOKa3aTeIeM
(12 9)

OyHKIMA, cHocoObl 3aJaHUs
¢ynkuuu.  B3aumHO — 0OpaTHbIE
¢bynkuuu. Kommosuius ¢GyHKIui.
I'padux dyHkuu. DneMeHTapHbIE

npeoOpa3oBaHus rpaduKoB
GbyHKIHH.
OOnacte  ompeneneHus U

OnepupoBarth NOHSATHSIMMU:
byHKIHS, CIIOCOOBI 3aJaHusg
GyHKIIMM;  B3aUMHO  OOpaTHBIE
GbyHKIMM, KOMMO3ULUS (DYHKUUH,
rpadux byHKIUY, o0nactp
oTpesieeHus u MHOYECTBO

3HaYeHUH YHKIUH, HYIH (QyHKIHH,




MHOKECTBO 3HAueHUH (QYHKIUH.

Hymu  ¢ynxuuu.  [Ipomexyrku
3HAKOIIOCTOSIHCTBA.  YETHBIE M
HEUYETHBIE GbyHKIHH.
[Tepuoanueckue GbyHKIHH.
[TpomexyTku MOHOTOHHOCTH
GyHKIHH. Makcumymbl u
MUHUMYMBI GyHKIHH.
HaubGonpmee u  HauMeHblIee
3Ha4YCHHE GyHKIIII Ha
MIPOMEXKYTKE.

JInneliHasd, KBaJapaTU4Has U

NpOoOHO-TMHEWHas (GyHKIMH.

DNeMeHTapHOEe HCCIEAOBaHUE W

IIOCTPOCHHE rpaduxos ITUX
byHKIIHA.
CrenieHn C EITBIM
nokazarenem. bunom HerotoHa.
Crenennas GbyHKIMSA c
HaTypaJIbHbIM u LEeJIbIM

nokaszareneM. EE& cBoWcTBa o

rpaduk

POMEXKYTKH 3HAKOIIOCTOSIHCTBA,
JUHEWHas, KBaJIpaTU4Has, IPOOHO-

TUHEHAs ¥ cTeneHHas PyHKIUU.

BbINOJHATH 3JIEMEHTAPHBIE
peoOpa3oBaHus rpaduKoB
(GyHKIUH.

3HaTL M yMeTb /J0Ka3bIBATh
YETHOCTh WM HEUETHOCTh (DYHKIIHH,

HNEPUOTUYHOCTD ¢byHKIUY,
HAXOIUTh MIPOMEXYTKHU
MOHOTOHHOCTH (GbyHKUIMH,

MaKCHUMYMbl U MUHUMYMBbI (DYHKIUH,
HauOoJbIlIEe u HauMeEHbIIIee
3HaueHue QYHKIIMU Ha IPOMEXKYTKE.
®opmyIHpOBaThH "
WUIKCTPUPOBATL  Ipauyec-Ku

CBOWCTBA JIMHEHHOM, KBaJApaTUYHOM,

IpOOHO-TMHEHHOW W CTENMEHHOM
GyHKIUI.
BeipaxkaTts $popmynamu

3aBHCHMOCTH MEK]y BEIHUNHAMHU.
3HaTh onpeesieHre U CBOMCTBA
CTEMEHH C LEeNbIM TOKa3aTeleM;
MO IXOISIITYIO dhopmy
JEHCTBUTENb-HBIX yucel JUISE
pellleHrs TMPaKTUYEeCKUX 3agad U
MPEJICTaBICHUS JTaHHBIX

3alluCHu

Apupmernyeckuii
KOpeHb N-0i CTeneHu.
HppaunonanbHbie
YPaBHeHHUA

(18 v)

ApudmMernueckuit
HaTypaJbHOU
CBOWCTBA.

KOpPEHb
CTEIIECHH H  €ro
[IpeoOpazoBaHusi  YHCIOBBIX
BBIPAXKECHUM, COJIEpkKALIUX CTEIICHU
Y KOPHH.

HppanmonanbHble ypaBHEHUS.
OCHOBHBIE ~ METOJbI  PELICHUS
HUppaloOHaAIbHBIX
PaBHOCHIBHEIE
peleHnmn
YPaBHEHUH.

YpaBHEHHUM.
[IEPEXO0 bl B
HUPPALMOHAIIBHBIX

CaoiictBa u rpaduk KopHs N-
of  cremeHn  Kak  (QyHKUMH
00paTHOM CTENeHU C HaTypalbHBIM
II0Ka3aTeIeM

®opMyJIHPOBaTh, 3aNHCHIBATH
dopme wu
KCII0JIb30BaTh CBOMCTBA KOPHSA N-0it
CTENEHU IS npeoOpazoBaHus
BBIPAYKCHUIA.

B CHMBOJIMYECKOM

Haxoautnb
HMppanoHaIbHbIX
IIOMOIIIBIO

pelenns
YpPaBHEHHUU  C
PaBHOCUJIBHBIX
NIEPEX0I0B WIH
IIPOBEPKY KOPHEM.
Crpouth rpadpuk  QyHKIUH
KOpHS N-Of CTemeHu Kak oOpaTHOH
JUISL byHKIHT CTEIIEHU C
HaTypaJIbHbIM TOKa3aTelIeM

OCYIICCTBJIAA

Iloka3arenabHasi
(pynkuus.

Cremenp ¢ palliOHAJIbHBIM

nokKasareyieM U €€ CBOUCTBA.

DopMyJIHPOBATHL OINpeeIeHue
CTEIIEHH c palOHAIBHBIM




Iloxka3atenbHbIe [MokazatenpHast (QyHKIMS, €€ | mOKa3aTeneM.
YPAaBHEeHHUA CBOICTBa u rpaduk. BoinonssaTe npeoOpa3oBaHus
(10 v) Hcnonb3oBanue rpaduka GYHKIHH | YUCIOBBIX BBIPAKEHUN, COACPIKAIINX
JUIS PEILIEHUs] ypaBHEHUI. CTENIEHU c panuoHaIbHBIM
[lokazarenbHbple  ypaBHEHHs. | OKa3aTeJIEM.
OcHOBHBIE ~ METOJIBI  pELICHUS Hcnonb3oBath uugpoBbIe
II0Ka3aTeIbHbIX YPaBHEHUN pecypebl ISl TOCTPOEHUs rpaduka
[I0Ka3aTeIbHOI GbyHKIIT "
U3Yy4EeHUs €€ CBOMCTB.
HaxoauTs pemenus
MTOKA3aTEJIbHBIX YPaBHEHUN
Jlorapudgmuueckasi Jlorapudm uymcna. CsoiicTBa JaBaTh onpejaeieHue
(pynkuus. jgorapudma. JlecaTnunble u | norapudmMa yucia; OECITUYHOTO U
Jlorapugmuyeckue HaTypaJIbHbIE JoTapu(MBl. | HATypaJIbHOTO Jorapudma.
YPaBHEHUSA [TpeobpazoBanue BBIPAKECHHI, Hcnoab3oBaTh CBOICTBa
(18 u) coJiepKanux Joraprudmel. norapuMoB uIsi  TIpeoOpazoBaHU
Jlorapudmuueckas QyHKIUS, | JTOrapuPMUUIECKUX BbIpaXKEHUI.
eé CBOMCTBA u rpaduk. Crpoursp rpaduk
Wcnonb3oBanue rpaduka ¢pyHkuuu | sorapudpmMudeckoil (QyHKIMH  Kak
JUISl pEUIEHUs] YPaBHEHU . oOpaTHOW K TMOKa3aTeIbHOU W
Jlorapudmuaeckue WCII0JIb30BATh CBOWCTBA
ypaBHeHHsA. OCHOBHbIE METOJBI | JIorapuPMUUecKol  (QYHKUUU A7
pelIeHus JOrapu(pMHUUECKUX | pelIeHHs 3a/1ady.
YpaBHEHUH. PaBHOCHIIbHBIE Haxoaurtsb peteHust
IIEPEXOIbI B pelIeHU! | Jorapu(MHUUECKUX  ypaBHEHUH ¢
J0rapupMHUECKUX YpaBHEHUH IIOMOUIBIO PaBHOCHIIBHBIX
IIEPEX0I0B WIH OCYILIECTBIIAA
MPOBEPKY KOpHEH
Tpuronomerpuveckue CuHyc, KOCHHYC, TaHI€HC H /laBaTb omnpenejeHUusi CUHYca,
BbIPasKeHMS] M YPABHEHHUs | KOTAHI'€HC 4YHCIIOBOIO AapryMeHTa. | KOCUHYCa, TaHI'€HCa M KOTaHIeHca
(22 v) ApKcuHYC, ApKKOCHUHYC U | YUCIIOBOI'O apryMEHTa; a TaKkKe
apKTaHI€HC YHUCIIOBOIO apryMeHTa. | apKCHHYCa, apKKOCHHYycCa u
Tpuronomerpuueckas apKTaHIeHCa YucIa.
OKPY’KHOCTB, OIIpeeIICHUE IIpumensTe OCHOBHBIE
TPUTOHOMETPUUECKUX GyHKUUMH | TpUroHOMeTpUYeckre (OpMyIibl JUis
YHMCJIOBOTO apryMeEHTa. npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUYECKUX BBIPAKEHH.
TPUTOHOMETpUYECKHE  (OPMYIIBI. IIpumensaTs bopmyIibl
IIpeo6pazoBanue TPUTOHOMETPUM  JUIsl  PELICHHUSA
TPUTOHOMETPUUECKUX BBIPAKEHUH. | OCHOBHBIX TUIIOB
Pemenue TPUTOHOMETPUUYECKUX | TPUTOHOMETPUYECKMX YPABHEHUN
yYpaBHEHUH
IocenoBaTeIbHOCTH H ITocnenoBarenbHOCTH, Onepuposatb NMOHATHAMM:
Nporpeccun CrocoOBI 3aJlaHus | MIOCJIE0BATEIBHOCTD, COCOOBI
MIOCJIENOBATEIBLHOCTEN. Merton | 3apaHus HOCIIEA0BATEIBHOCTEN;




(10 u)

MaTeMaTUYEeCKOM HWHAYKIHUH.

MOHOTOHHBIE M  OrpaHUYEHHBIE
[10CJIEI0BATEIIBHOCTH. Hcropus
aHann3a OECKOHEYHO MaJIbIX.
Apudpmernueckas u
reoMeTpUIecKasi IPOTPECCHH.
Beckoneuno yOBIBaroIas
reoMeTpuvecKas MIPOTPECCHSL.
Cymma OeckOHEUHO yOBIBaIOIICH
r€OMETPUYECKON IIPOTPECCUM.
JIMHENHBII W SKCIOHEHIMAIbHbBIN

poct. Yucno e.

dopmyna CJIOKHBIX
MIPOLICHTOB. Hcnonp3zoBanue
MIPOTrpPeECCUU Jine: peleHns
peabHBIX  3a/Ja4  MPHUKIAJHOTO
Xapakrepa

MOHOTOHHBIC n OTpaHUYCHHBIC
oCJICA0BAaTCIIBHOCTH, HCCJICA0BATDH
oCiaca10BaTCIIbHOCTHU Ha

MOHOTOHHOCTb U OI'PpaHUYCHHOCTD.

[Tomyyats mpexacraBieHue 00
OCHOBHBIX naesax aHaJIu3a
0ECKOHEYHO MaJIbIX.

/aBathb omnpeaeeHue

apuMeTUYECKON U TEOMETPUUECKON
MPOTPECCUM.
Jloxa3pIBaTh CBOMCTRA
apuMeTUYECKOU U TeOMETPUUECKON
CyMMY
YJIEHOB MPOTPECCUU, A TAKKE CYMMY

IIPOTPECCUU,  HAXOJIUTh

WIEHOB OECKOHEYHO YyObIBaroIIEen
F€OMETPUYECKON MPOTPECCUMN.
Hcnosb30BaTh MpoOrpeccuu Uis
pelieHus  3ajaad MIPUKIIATHOTO
XapakxTep.
I[IpumensaTs Gopmynny CIOXKHBIX
NPOLIEHTOB JUIsl pEIIeHus 3a7ad M3

peanbHON MPAKTUKU

HenpepbiBHBIE
¢ynkuumn. IlpousBognas
(20 v)

HenpeppiBHblE QyHKIMH U HX
CBOIICTBA. paspbiBa.
AcuMnToThl TpaduKOB (DYHKIIHIA.
CpoiicTBa (DyHKIIMI HETPEPHIBHBIX

Touxka

Ha OTPC3KE. MCTO,Z[ HHTCPBAJIOB

TUIS pelieHus HEPaBEHCTB.
[Ipumenenue CBOMCTB
HENpPEpBhIBHBIX  (QYHKUUHA I

pelieHus 3aay.
[IepBast 1 BTOpas MpoOU3BOIHbBIE
(GyHKIHH. Onpenenenue,
FEOMETPUYCCKHH W (PUBHYECKHIA
CMBIC TIPOM3BOJIHON. YpaBHEHHUE
KacaTeJbHOH K rpaduKy QyHKIHH.
[Ipou3BoaHbBIE  BIIEMEHTAPHBIX
¢bynkuuit. IIpomsBoaHas CcyMMbl,
IIPOU3BELICHNUS, YaCTHOI'O u
KOMITO3UITUH (PYHKITUH

OnepupoBathb NOHATUSIMH:
GbyHKIMS HempepblBHAsS HAa OTpPE3KeE,

TOYKa pa3pbiBa (PYHKIIMH, ACHMIITOTA
rpaduka QyHKIHH.

IIpumeHsATH CBOICTBA
HENPEPBIBHBIX byHKIMI L
pelieHus 3a1a4.

OnepupoBathb NOHSTUSIMMU:
nepBasi W BTOpas IPOU3BOJHbBIC

byHKIMKM; TOHUMATh (DU3HYECKUN U

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI

HpOHBBOHHOﬁ; 3aIIMChIBaThb

YpaBHCHUC KacaTeJbHOM.
Bbruucaarsb IIPOU3BOJHBIC

CYMMBI, ITPOU3BEICHUS, YACTHOIO U
CJI0KHOM (pyHKIIMU.
H3yuars MIPOU3BO/IHBIE
AIIEMEHTApHBIX (DYHKITUH.
Hcnonb30BaTh reOMETpUYECKUAN
U PU3NYECKUI CMBICT TTPOU3BOIHON
JUISL pELIEHHUs 3a1a4

IToBTOpEHUE,
o000Imenue,

OCHOBHBIE  ITOHATHUS
anreOpbl u

Kypca
Hayal

HpI/IMeHﬂTL OCHOBHBIC TIOHATHA

Kypca anreOpbl u Hayal




CHCTEeMaTH3aLUMs 3HAHUI
2w

maremaruueckoro  anHaynmsza 10

Kjacca, 0000111EHIE i1

CUCTeEMAaTU3alus 3HaAaHUHI

MaTEMaTHYECKOr0  aHauusa A
pelIeHus 3a1a4 U3 pealbHOM KU3HU

U JPYTUX LIKOJIBHBIX IIPEIMETOB

11 kaace

Ha3Banue pa3ngena
(Tembl)
(koTMYECTBO YaCOB)

OcHoBHoOe coep:kaHue
paszaeia (TeMbl)

OcHOBHBIE BHIBI
NAeATeJbHOCTH 00y4aroIuXcs

HccaenoBanue pyHkumi
¢ IOMOIIbI0
NMPOU3BOJAHOM

(24 4)

[IpuMeHeHne npoW3BOJHON K
byHKIUN Ha
JKCTPEMYMBI.

HUCCICIOBaHHIO
MOHOTOHHOCTB n

Haxoxnenue  Haubonbliero u
HauMEHBIIIETO 3HAYEHUs
HETIPEPBIBHOM GbyHKIMH Ha
OTpe3Ke.

[IpumeHenne  MpPOW3BOJIHOMN
JUIS  HAXOXICHUS  HAWIy4IlIero

pelIieHus B TPUKIAJHBIX 3aJlavax,
JUISt
YCKOpEHHUs Tpoliecca, 3aJaHHOTO
hopmyroit wim rpaduKoM.
Komnosumus (hyHKITUH.
['eomeTpudeckue 00pa3bl
YpaBHEHUH W  HEPAaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH

OIpE€aAcCICHUA CKOPOCTH H

Crpouth rpapuk KOMIO3UIIUU

byHKIUH c
AIIEMEHTAPHOTO  HUCCIENOBaHHUA U

IIOMOIIIBIO

CBOMCTB KOMIIO3HIIUHY.
Ctpoutsh r€OMETPUUECKHE
00pa3bl ypaBHCHHI W HEPABEHCTB HA
KOOPJAWHATHOM TIOCKOCTH.
Hcnoub30BaTh  ITPOM3BOAHYIO
JUIs  UCClefoBaHUS (QYHKIMHU Ha
MOHOTOHHOCTb U JKCTPEMYMBHI;
HanOoJIbIIIee u
byHKIUN
HENpPEephIBHONW Ha OTpe3Ke; CTPOMTh

rpadukn  (QyHKIMA Ha OCHOBAHHUH

HaX0aUuThb

HaMMCHBIICC 3HA4YCHUA

MPOBEAEHHOTO UCCIICIOBAHMSI.
HUcnonb3oBaTrh  MPOU3BOJIHYIO
JUIE  HAXOXKICHHS  HAWIYYIIEro
pelieHusi B TPUKIIAIHBIX,
YHCIe  COIMAIbHO-YKOHOMUYECKHUX,
3ajiayax, JJIsl OTPEICIICHUs] CKOPOCTH
U YCKOPEHHUs Ipolecca, 3aJaHHOTO
dbopmynoii uiu rpadukom.
[MoayuaTrs mnpeacTaBjIeHHe O

B TOM

IMPUMCHCHHUHA HpOI/ISBO,Z[HOﬁ B
PAa3JINYHBIX OTPACIIAX 3HAHUM

IlepBooOpa3nas u
HHTErpaJ
(12 v)

[TepBooOGpa3nas, OCHOBHOE
CBOMCTBO MIEepPBOOOPA3HBIX.
IlepBooOpa3Hble  3J€MEHTapHBIX

¢ynkuuit. IlpaBuna HaxoxaeHUS
epBOOOPA3HBIX.

Hurerpan. I'eomerpuueckuit
CMBICII UMHTerpayia. Beruncienue
ONIPENENEHHOTO  MHTErpaja  IIo
¢dopmyne Hetorona—JleiiOnumna.

[Ipumenenune wuHTErpana i
HaXO0XACHUS IUIOAAEH IUIOCKUX

OnepupoBarh NOHSATHSIMH:
nepBooOpa3Hass W ONpeAeTeHHBIN
HHTErpal. Haxoautb
nepBooOpa3HbIe 3JIEMEHTapHBIX

GYHKIMA ¥ BBIYUCIATH UHTETPAT IO
dopmyne Hetorona — JleitOnuna.
HaxoauTs muionmaay IUIOCKHX
buryp u 00BEMBI TEJN C TOMOUIBIO
ONPENENIEHHOTO UHTErpaJa.
3HAKOMHUTBCH C
MaTeMaTUYECKUM MOJEINPOBAHUEM




¢uryp 1 00bEMOB reOMETPUIECKUX
TeIl.

[Ipumepst pelieHuin
mddepeHnnanbHbIX

MaremaTnueckoe MOJCIIMPOBAHUE

YPaBHEHUM.

peabHBIX TPOIECCOB C TOMOIIBIO
muddepeHInaTbHBIX YPaBHCHHH

Ha Tpumepe auddepeHnnanbHbIX
YpaBHEHUM.
Ilonydyars  mpexncraBiieHHE O

3Ha4YCHUH BBCIACHUA IIOHATHUA

HHTCrpajia B pa3BUTUN MATCMATHUKHU

I'padpuxn Tpuronomerpudeckue Hcnoab3oBarh nudposbie
TPUTOHOMETPHYECKHX (GyHKIMHU, UX CBOMCTBA U TPAQUKH. | pecypchl s MOCTPOCHHS TpaduKoB
pyHknmii. Ot60p KOpHEH | TPUTOHOMETPUYECKUX (YHKIUU U
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPAaBHEHUN C | U3YUEHUS UX CBOWCTB.
HepaBeHCTBa MIOMOIIBI0  TPUTOHOMETPUUECKOM Pematp  TpuroHomeTrpuueckue
(16 v) OKPYKHOCTH. YpaBHEHUSI U OCYIIECTBIISATH OTOOD
Pemmenue KOpHEM c MOMOIIILIO
TPUTOHOMETPUUECKHUX HEPABEHCTB | TPUTOHOMETPUUYECKON OKPYKHOCTH.
IIpumeHnsTh bopmyIbI
TPUTOHOMETPUH ISl pELICHHS
OCHOBHBIX TUTIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
HUcnoab3oBaTh undposbie
pecypchl Uil TOCTPOCHHUS U
ucciaeaoBaHus rpagukoB GyHKIIAN
HNppaunoHajbHbIe, OCHOBHBIE METOJBI PELICHUS IIpumeHATH CBOICTBA
nokasaTejibHble H ITOKa3aTEIbHBIX U | IOKa3aTeIbHOU U JIoTapu(MUYECKOM
norapugmMmnyeckne Jgorapu(MHUUECKUX HEPABEHCTB. byHKIMi K peIIeHUIO
HepaBeHCTBa OcHOBHBIE METOJbl PELICHUS | MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
(24 9) VUppalOHAJIbHBIX HEPABEHCTB. HEpPaBEHCTB.
I'paduueckue METO/IbI Ob6ocHOBaTL  PAaBHOCHJIBHOCTH
peuieHus HMPPALMOHANIBHBIX, | IEPEXO0JIOB.
MOKa3aTeJIbHBIX u Pemiate  uppanMoHalbHBIE U

gorapuMHUUECKUX ypaBHEHUH U
HEPABEHCTB

KOM6I/IHI/IpOBaHHLIe HCPABCHCTBA, C

MOMOIIBIO PaBHOCUJIBHBIX
MEPEX0/I0B.
Hcnoab3oBath rpaduueckue

METOAbl U CBOMCTBA BXOIAIIHUX B
ypaBHEHUE WA HEPaBEHCTBO
GbyHKIMIA U1 penieHust 3a1a4u

KoMmiekcHble yncia
(10 9)

KommnekcHeie quca.
Anre0Opanyeckast u
TPUTOHOMETPHUUECKAS (bopMmbI

3alMCH KOMIIJIEKCHOTO YHMCIIA.
ApupmeTrueckue omnepammu ¢

KOMIUIEKCHBIMHU YMCIIaMHU.
N3o0paxkxeHne KOMIUIEKCHBIX

YHUCCII Ha KOOpﬂHHaTHOﬁ

OnepupoBarth MOHATHSIMU:
KOMIUIEKCHOE YHCJIO M MHOECTBO
KOMIUIEKCHBIX YHCE.

IIpeacraBasitb  KOMIUICKCHBIE
yuciaa B anreOpanuecko  u
bopme.
apupmMeTHYecKue

TPUTOHOMETPUYECKOMN
BoInmoaHaTns
OIepalyy C HUMHU.




IJIOCKOCTH.
®opmyna Myaspa. Kopuu n-

O CTEIeHU U3 KOMILJIEKCHOIO
qycia.
HpI/IMeHeHI/IG KOMIIJICKCHBIX

qHceN Ui PeUIeHUs PU3UIECKUX U
TreOMETPUIECKUX 3a1a4

HN3o6paxkarb KOMILJIEKCHBIE
YKCJIa HA KOOPAMHATHOM INIOCKOCTH.

I[pumenste popmyny Myaspa u
[IOJIy4aTh IPEJCTaBICHUE O KOPHIX
N-0l CTENeHu U3 KOMIUIEKCHOIO
yyclia. 3HAKOMHUTBCS C IpUMEpaMHU
IIPUMEHEHHsI KOMIUIEKCHBIX YHCEll
JUIsL pElIeHUsT TE€OMETPUYECKHX U

duznueckux 3anaq

HartypaabHbie U 1eJibie HarypanbHble 1 1ienbie yncna. OnepupoBarh MOHATHSIIMU
yHcaa [Tpumenenne IIPU3HAKOB | HATYpaJbHOE M  L€J0€  YHCIIO,
(10 v) nenmuMocT 1enbix uucen, HOJl u | MHOXECTBO HATypajdbHBIX U IEJBbIX
HOK, ocratkoB 10 MOAyIIO, | YUCEN.
anroputMa EBKnuaa misa peuieHus Hcnoab3oBaTh NPU3HAKH
3a7a4 B LEJbIX YHCIax JETUMOCTH LEJbIX YHCEN;, OCTaTKH
no wMmoaymwo; HOJJA wu HOK
HAaTypaJbHBIX  YHUCEN;,  aJITOPUTM
EBknuaa s pemenus 3aaad.
3anucbIBaTH HaTypajlbHBIC
Yyclia B PA3IMYHBIX TMO3UIIMOHHBIX
CHUCTEMax CUHUCIICHUS
Cucrembl Cucrema ¥  COBOKYIHOCTH OnepupoBarth TMOHSITUSIMM :
PalMOHAJIBHBIX, YpaBHEHUH. CHUCTEMA U COBOKYITHOCTb YPABHEHUN
HPPALMOHATbHBIX PaBHOCHIIBHBIE CHCTEMBI M | U HEPABEHCTB; PEIIEHHUE CHUCTEMBI
NOKa3aTeJbHbIX CUCTEMBI-CIIEICTBU. WM COBOKYIIHOCTH; PaBHOCHJIbHBIE
JorapupmMuyecKux OCHOBHBIE METOJ/Ibl PELICHUS | CACTEMBI U CHCTEMBI-CJIECTBUSI.
YPaBHEHUi CUCTEM u COBOKYITHOCTEH HaxoauThs pemeHus cucrem u
(12 v) palMOHANBHBIX, UPPALHUOHAIBHBIX, | COBOKYITHOCTEN TIEJIBIX
MOKa3aTeJIbHBIX U | palHOHAIBHBIX, HWPPALUOHAIbHBIX,

Jorapu(MUUECKUX YpaBHEHUIA.

IIOKa3aTCJIbHBIX U J'IOl"apI/I(bMI/ILIeCKI/IX

[Ipumenenue YPaBHEHUH, | ypaBHEHUI 1 HEPABEHCTB.
CUCTEM M HEPABEHCTB K PELICHUIO IIpumensaTs CUCTEMBI
MaTEMaTUYECKUX 3a7ad U 3a/1a4 U3 | yPABHEHUM K PELICHUIO TEKCTOBBIX
pa3inyHbIX oOjacTell HayKdM M |3aJad U3 pa3IUuYHBIX oOjacteit
pEaIbHOM JKW3HHM, MHTEpIpEeTauus | 3HAaHUW U pEalbHOM  KU3HU;
IIOJIy4YEHHBIX PE3Yy/IbTaTOB HHTEPIPEeTHPOBATh  IOJIy4YCHHBIC
peuieHus.
Hcnoub3oBarb uupposbie
pecypcnbl
3agaum ¢ mapamerpamMu PaunonansHsle, BbiOupatrs croco6  perieHus
(16 9) UPpALMOHAIIbHBIC, [OKA3aTEIbHbIC, | PALIMOHAIIBHBIX, HPPALMOHAIBHBIX,
JorapupmMuyecKe U | IOKa3aTeIbHbIX, JOTapu(PMHUUECKUX

TPUTOHOMETPUUECKHUE ypaBHEHUS,
HEpaBEHCTBA U  CHCTEMBI  C
napameTpamH.

U TPUTOHOMETPUYECKUX YpPaBHEHUN
Y HEPABEHCTB, COJEPKALINX MOIYIH
U TIapaMeTpBhl.




ITocTtpoenne u uccinenoBaHue IIpumensith rpaduyeckue U
MaTeMaTU4ECKUX MOJIEJIEN | aHATUTUYECKUE METO/bI JUTSL
peanbHBIX CUTyallMd C IIOMOINBIO | PELICHUS YPABHEHUN U HEPABEHCTB C
YpPaBHEHUM, CHCTEM YpPaBHEHUN U | IapaMeTpaMmu, a TaKXke
HEPaBEHCTB C lTapaMeTpamMu ucclieloBaHle (PYHKIMA MeToaaMu
MaTE€MaTHYECKOTO aHAJIN3a.

Crpoutsh U HCCJIeI0BATH
MaTE€MaTHYECKUE MOJEIN PEATBHBIX
CUTyallUll C IOMOIIBI YPaBHEHHU,

HEPABCHCTB u CHCTEM c
napaMeTpamMmu

IMoBTOpEHUe, OCHOBHBIC TTOHATHS U METOJIBI MopenupoBath peasibHbIC

000011eHME, Kypca, 00001IeHNE U | CHTyalldd Ha  sI3bIKE  alreOphl,

cUCTeMATH3aIUsl 3HAHMI | CHCTEMaTHU3alus 3HAHUH COCTABJIAATH BBIPAXCHHUS,

yYpaBHEHHUS, HEPAaBEHCTBAa M  UX
CHUCTEMBl TI0 YCIOBHIO  3a/1auH,
HCCIeJ0BATh TIOCTPOCHHBIE MOJEIU
c HCIOJIb30BaHUEM anmapara
anredpsl, HHTEPIPETHPOBATH
MOJTY4EHHBIA pE3yNIbTar.

IIpumensite  QyHkuMM I
MOJCIUPOBAHUS M  MCCICNOBAaHUSA
pEAIbHBIX IIPOLIECCOB.

Pematey npukinanHele 3anadu, B
TOM 4yucCIIe COLIMAJILHO-
9KOHOMHYECKOT0 M  (pU3nyecKoro
XapakTepa, CpeACTBaMHU airedpsl U
MaTEMaTHYECKOI0 aHAJIN3a

PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS

Ilesn n3yyeHus: yaedOHOro Kypca

I'eomerpust sBnseTcs OJHMM M3 0a30BBIX KypCOB Ha YPOBHE CpeIHEero oOIiero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3yUEHHsI AUCLUUILUINH €CTECTBEHHOHAYYHOMH
HaMpaBJICHHOCTH U TMPEAMETOB T'yMaHUTApHOIo LuKiIa. [IOCKONBKY JIOrMYecKOe MBILIUIEHUE,
dopmupyeMoe Npu HU3y4EHUU OOYyYArOIMMUCS TOHSATHUMHBIX OCHOB TIE€OMETpUH, IpU
JIOKa3aTEeNIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPXKACHHHW IPHU PEIICHUU
TEOMETPUYECKUX 3aJa4, YMEHHE BBIABMIAaTh M OINPOBEpPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCTOJb3YIOTCS MPU pEIIeHUM 33/7ad €CTeCTBEHHOHAYYHOTO IMKJIA, B YACTHOCTU (PU3MUYECKHUX
3az1ad.

Lenb ocBoeHuUs: mporpamMMbl yueOHOTo Kypca «l'eomeTpus»» Ha yriyOl€éHHOM ypOBHE —
pa3BUTHE HMHIUBHUAYAJIbHBIX CIIOCOOHOCTEH OOydaloOmMXCS NPH H3YYCHHM TE€OMETPUH, Kak
cocTaBisoneil mpeaMeTHoil obmactu «MaremaTuka W MHGPOpPMAaTHKa» dYepe3 olecredeHne
BO3MOKHOCTH NPUOOpETEHUs] U UCMOJIb30BaHUS Oosiee IIIyOOKMX TNeOMETpPUYECKHX 3HaHUN U




JNCUCTBUM, CHEIM(PUUHBIX T€OMETPUH, M HEOOXOAMMBIX ISl YCHEIIHOTO MPOodecCHOHAIBHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJb30BAaHHUEM MaTEMaTHKH.

[IpuopureTHsiMu  3aJayaMu  Kypca T€OMETpUM Ha  yrIyOJIEHHOM  ypOBHE,
PACIIUPSIONIUMU B YCHIUBAIOIUMU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

® pacIIMpEeHHUE TMPEACTaBICHUS O TEOMETPUM KAaK YacTU MHPOBOM KYJIBTYpPhl U
(hopMHpPOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIIHMM MHPOM;

e hopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax KaKk O BaKHEHUIINX
MaTeMaTHYEeCKUX MOJEJAX, I[O3BOJIAIONIMX OMUCHIBaTh M W3y4aTh pa3HbIe SBJICHUS
OKPYXAaIOIEr0o MUPa; 3HaHWE TMOHATUHHOTO anmapara 1no pazaeny «CtepeoMeTpus MIKOJILHOTO
Kypca T€OMETpHH;

e popMHpOBaHUE YMEHUS BJIJI€Th OCHOBHBIMH MOHSITHSIMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOWMCTBaMH; 3HaHHUE TeopeM, (GOPMYT MU YMEHUE HX IPUMEHSTH, YMEHHUs
JTIOKa3bIBaTh TEOPEMBI U HAXOIUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHMS 3a/a4;

e (hopMupoBaHME YMEHHUs pACIO3HABATh HA YEPTEXKaX, MOJEISAX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJIa BPAIICHHs; KOHCTPYUPOBATh TEOMETPHUICCKHUE MOJICIIH;

e popMHpOBaHWE  TMOHMMAHHUS  BO3MOXXHOCTH  AKCHOMATHYECKOTO  IOCTPOCHUS
MaTeMaTHYeCKUX TEOpHui; (popMUpOBaHME TMOHUMAHHUS POJIM AKCHOMATUKH TIPU TMPOBEICHUU
pacCyXIEHUI;

e popMHpOBaHWE YMEHHUS BIAJACTh METOJAMHU JI0OKA3aTE€IIbCTB W AJTOPUTMOB PEIICHUS;
YMEHUS WX TMPUMEHATh, TMPOBOJUTH JIOKA3aTEeNbHBIE PACCYyXICHUS B XOJAE peUICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJjad C M[PaKTUYECKUM cojepKaHueM; (QopMupoBaHue
MpPE/CTaBJICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEP>KIACHUM U POJIU AaKCMOMATUKU B TPOBEJICHUH JIEAYKTUBHBIX PACCYKJIECHUM;

®pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyuarouiuxcs, TI03HAaBAaTEIbHOW aKTUBHOCTH, WCCIIEIOBATENIbCKUX YMEHUH, KPUTUUHOCTH
MBIIILJICHHS], UHTEPeca K U3YUYEeHUIO T€OMETPUH;

¢ popmupoBanue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAaHTHONW T'€OMETPHUM: yMEHUs
pacrno3HaBaTh MPOSIBJICHUS TI'E€OMETPUYECKHX MOHSATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3yYEHUU JPYruX y4eOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, MOJETUPOBAHUS PEAIbHBIX CUTYyallUd, HCCIEeTOBAHUS
MOCTPOCHHBIX MOJIETICH, UHTEPIPETAIIH MTOTYYEHHBIX Pe3yIbTaTOB.

OcHoBHbIE coneprkarenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax: «IIpsambie u
IJIOCKOCTH B MPOCTPAHCTBE», «MHOTOTrpaHHUKIY, «Tena BpamieHus», «BeKTopsl U KOOpIUHATHI
B IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B denepaibHOM TOCYIapCTBEHHOM 00pPa30BaTENbHOM CTaHIApTE
cpenHero o6miero oOpa3oBaHus TpPeOOBaHHE «YMETh OMEPUPOBATH MOHATHUSAMUY», PEIEBAHTHBIX
reoMeTpur Ha yrioyonéHHoMm ypoBHe oOydenuss B10—I11 kiaccax, OTHOCHTCS KO BCEM
COJIep)KaTeNbHBIM JIMHUAM y4eOHOTO Kypca, a (OpMHpOBaHHME JIOTHUYECKUX YMEHHIA
pacmpenensercss He TOJIbKO IO COJAEpKaTeIbHBIM IJIMHUSM, HO W MO ToJaM OOydeHHs.
Cogmepxanne  00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yidbTaTaM  OCBOCHHS
[TpumepHoit paGoueli mporpamMmbl, paclpeeN€HHBIM M0 TogaM OOydeHHSs, CTPYKTYpPUPOBAHO
TakKUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUNHAIBLHBIM BOMPOCaM OOyJaroIuecs
oOpalaniuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBIAJCHHE TE€OMETPHUYCCKUMHU
MOHATHSMH WM HaBBIKAMU TIOCTIEOBATEIbHO U TOCTYMATENbHO, C COONIOJICHHEM MPUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHYECKHUX



MPEICTABICHUN OOYUYaIOIMXCsl, paCIIupsist U yriayousis e€, o0pa3ys MPOYHbIC MHOKECTBCHHBIC
CBSI3H.
[epexo/ kK U3YYCHHIO TEOMETPUH Ha YrIIyOJIEHHOM YPOBHE TI0O3BOJISICT:

—co3iath ycioBus Ui auddepeHiranau o0y4eHHs, TMOCTPOCHUS WHAWBHIYaTbHBIX
00pa30oBaTe/IbHBIX  MPOTPaMM; O0ECHeYnTh yrIIyOJAEHHOE HW3y4eHHE T'COMETPHUH  Kak
COCTaBJIAONIECH yueOHOTO mpeamMeTa «MaTeMaTuka,

— IOJrOTOBUTH 00Y4YaOLIUXCS K MPOJIOJKEHUIO N3YUYEHUsI MAaTEMaTHKU ¢ Y4€TOM BbIOOpa
Oynymieit mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOmMUM U MpodeccHOHATLHBIM
oOpa3oBaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM MJIaHe

B VYuyeOnoM miaHe Ha u3ydeHue yriayonéHHoro kypca reomerpuu B 10—11 kmaccax
OTBOAUTCS 3 y4eOHBIX 4Yaca B HENEN0 B TEUCHHE KaXJIOro rojaa oOydeHHs, BCErO 3a JBa Troja
o0yueHuss — 210 y4eGHBIX 4acoB.

Ils1anupyemble npeaMeTHbIE pe3yabTaTbl ocBoeHus [IpumepHoii padoueii nporpamMmmsbl (110
rojaam o0y4eHus)
OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE cCpeaHero oOIiero oopasoBaHUs
JIOJDKHO 00€CIeYrBaTh TOCTHXKEHHE CICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
10 kaace
e (CB000OAHO OMEpUPOBATH OCHOBHBIMH TOHSATHSIMH CTEPEOMETPHUM IPU PEUICHUM 3a1ad U
MIPOBEJACHUU MAaTEMaTUUYECKUX PACCYKICHUM.

e [IpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IPHU PEIICHUH T€OMETPUUYECKUX
3a/1a4.

e KiaccupuuupoBarh B3aMMHOE pPacloIOXKEHUE NPSAMBIX B IMPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; NPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE.

e (CB000AHO oOMEpUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIrJlaMd B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE; MEXK1y IPSAMOU U IJIOCKOCTBIO.

e  (CB0060AHO OMEpUPOBATH MOHATUAMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMHU.

e (CB000oAHO pacro3HaBaTh OCHOBHbIE BHIbl MHOTOIPDAaHHUKOB (IpU3Ma, MHpaMUJa,
MPSIMOYTOJIBHBIN NapajuieNenune, Kyo).

e KiaccudunupoBarb MHOTOTPaHHUKH, BBIOMpasi OCHOBAHUS JUIs KJIACCH(PUKAIUH.

e (CB000OAHO oOmEpUpPOBaTh MOHATUSMHU, CBSI3aHHBIMU C CEYCHHMEM MHOTOTPAaHHHUKOB
IJIOCKOCTBIO.

¢  BrimonHATh MmapamienbHOE, IEHTPaIbHOE W OPTOTOHAIBHOE MPOEKTHUpOBaHUE (UTYp Ha
MJI0CKOCTB; BBIMOIHATH U300paXkeHus: GUTYp Ha TUIOCKOCTH.

e CTpouTh ceueHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJNHATH (BBIHOCHBIC)
MJIOCKHE YEPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y.

e Brpluucnare  miomaad  MOBEPXHOCTEW  MHOTOTPAHHUMKOB  (IpuU3Ma,  MUpaMHaa),
T€OMETPHYECKUX TeJl C MPUMEHEHHEM (POpMYIL.

e (CB00OIHO OMEPHPOBATH MOHITHIMH: CUMMETpPHUS B MPOCTPAHCTBE; IIEHTP, OCh U IIIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

e (CB0oOOAHO ONEpHPOBATh MOHATHAMHU, COOTBETCTBYIOUIMMM BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE.



BpInonHATE n1elCTBUS HA/l BEKTOPAMH.

Pemares 3amaum  Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHHM M HaXO0XKJICHHUE
F€OMETPUUYECKUX BEJMYMH, MPUMEHSS U3BECTHBIE METOJbI MPU PELICHUU MATEMATHUYECKUX
3a71a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

[IpumenaATs mnpocTEHIINEe NPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3aay.

N3Biekarh, mpeoOpa3oBEIBATE U WHTEPIPETHPOBATh MH(OPMANNIO O MPOCTPAHCTBEHHBIX
TEOMETPUYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

[IpumeHATh MOJydEHHBIE 3HAHUS HA TMPAKTUKE: CPABHUBATH M AHAJIU3UPOBATH PEabHbIC
CUTYyalluH, NMPUMEHSATh U3YYEHHbIEC MOHATHS B MPOLECCE MOUCKA PEUICHUS MAaTEMATHYECKU
chopMyTUPOBAHHOM MPOOJIEMBI, MOJIETUPOBATh peajbHbIE CUTYAIlUUd Ha SI3BIKE TEOMETPHH,
HCCIIEIOBaTh TMOCTPOCHHBIE MOJEIH C MCIOJIb30BAaHUEM T'€OMETPUYECKHX TMOHATHN U
TEOpeM, armapara ajareOpbl; pemaTh MPAaKTHYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEITUYUH.

Nmetsp mpencraBiieHns 00 OCHOBHBIX dTamax pPa3BUTHS TEOMETPUHM KaK COCTaBHOM YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOT .

11 kaace

CBOOOJTHO OIEpPHPOBATh TOHATHUSMH, CBS3aHHBIMH C IMJIMHAPUICCKOW, KOHUYCCKOW W
chepuvecKoit TOBEPXHOCTSAMU;, OOBSICHATH CITOCOOBI TIOJTyUEHUS.

OnepupoBaTh TMOHATHSMH, CBSI3aHHBIMHA C TEJaMU BpAILlEHUS: IMIMHAPOM, KOHYCOM,
cdepoit u mapom.

Pacmo3naBare Tena BpameHus (IUIUHAP, KOHYC, cdepa U 1map) U OOBACHATH CIIOCOOBI
TIOJTyYEHUS TEJ BPaAIlCHUS.

KnaccuduiupoBaTs B3auMHOE pacmoyiokeHue chepsl U MI0CKOCTH.

BbryncnsaTe BeIMUMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U T€J BpaIlleHHs]; 00bEMBI U TUIOMIAN
MMOBEPXHOCTE MHOTOTPAHHUKOB M TeJI BpAIICHUS, TEOMETPUUYECKUX TeJ C IMPUMEHEHHEM
dhopmy.

CBOOOJIHO OmepUpOBaTh MOHITUSIMH, CBA3AHHBIMHU C KOMOHMHAIMSIMM TeJ BpaIlCHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B chepy U OMUCAHHBIN OKOJIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK HJIM TEJIO BpaICHUSI.

BbIyncnsaTh COOTHOLICHUS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU OTIOOHBIX Tell.
N300paxkaTs u3ydaembie (GUTYpHI; BBIMOIHITH (BBIHOCHBIC) IMIIOCKUE YEPTEHKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tell BpallleHUsI.
W3Bnekatrb, UHTEPIPETHPOBATh U MPeoOpa30oBbIBATh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEKaxX U PUCYHKAX.

CB0OOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE onepaliy HaJl BEKTOPaMHU.

3amaBaTh IIOCKOCTh YpaBHEHHEM B JIEKapPTOBOM cucTeMe KOOpMHAT.

Pemaths reomerpuueckue 3a/laud Ha BBIYKUCICHHE YTJIOB MEXAY MPSIMBIMHU M MIOCKOCTSAMU;
BBIYHCIICHUE PACCTOSIHUM OT TOYKU JI0 TIOCKOCTH; B II€TIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUHN.

CBOOOJTHO OTEpUpPOBaTh MOHITUSIMH, CBSI3AaHHBIMU C JIBJKEHHEM B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUJKCHU.



®  BBINOJHATH U300paKEHUSI MHOTOTPAHHUKOM U TEJI BpPAIllEHHs IPH MapajUIeIbHOM IepeHoce,
LIEHTPAJIbHOM CHMMETPUM, 3E€PKAIIBHONM CUMMETPUM, IPU IIOBOPOTE BOKPYI MPAMOU;
peoOpa3oBaHUs OT00US.

e CTpouTh CEUYEHUS MHOTOI'PAaHHUKOB U TEJI BPAIEHUS: CEUEHUS LWIMHIpPA (IIApaJuIeIbHO U
MEPIEHIUKYIIIPHO OCH), CEUYEHHs KOHYyca (IapajieIbHOE OCHOBAHUIO M IIPOXOIAIIEe Yepes
BEpIIHMHY), CEYEHHUSI 11apa.

e lcnonb3oBaThb METOJABI IIOCTPOCHHUS CEUEHWM: METOJ CJIEI0B, METOJ BHYTPEHHETO
[IPOEKTUPOBAHMS, METO/1 IEPEHOCA CEKYIIEH MIIOCKOCTH.

e Jloka3bIBaTh r€OMETPUUYECKUE YTBEPKICHMUSL.

e JlpumeHsaTe reoMerpuueckue (PakThl JUISL  pEUIEHUS  CTEPEOMETPUYECKHX  3ajad,
MIPEIOIAraloINX HECKOIBKO 11aroB PEIIeHUs], €CIIU YCIOBUS PUMEHEHUS 3a[aHbl B SIBHOU
Y HesBHOU (opme.

e Pemare 3amauM Ha JOKa3aTebCTBO MAaTEMaTHMYECKUX OTHOIIEHMH M HaXO0XXJeHHUE
Tr€OMETPUUECKUX BEJIUNYHUH.

e [IpuMeHsATH HporpamMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI INpHU
PELICHUH CTEPEOMETPUUYECKHIX 3a/1au.

e [IpuMeHsATH MOMyYEHHbIE 3HAHMS Ha MPaKTHKE: CPAaBHUBATH, aHAJU3WPOBATH M OIIEHUBATH
peaJibHbIe CHUTYyalluM; MPUMEHSATh H3y4EHHbIE IMOHSATHS, TEOPEMBI, CBOMCTBAa B IIpOIECCE
MOMCKA pELIeHUs MaTeMaTuyecku Cc(GOpMYIUpPOBAaHHONW MpPOOJIEMbI, MOJEINPOBAThH
peayibHblE CHUTyalldd Ha $3bIKE T'€OMETPUH, HCCIEN0BaTh IOCTPOCHHbIE MOJAETH C
UCIOJb30BAHUEM TI'E€OMETPUYECKUX MOHATUH M TeopeM, ammapara anreOpbl; pelarhb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOKICHUEM T'€OMETPUYECKUX BEIUYNH.

e lwmerp mpencTaBiieHUss 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU KAaK COCTaBHOM yacTu
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

COAEP KAHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYUYEHMUS)
10 xiaace

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHSATHSI cTepeoMeTpur. Touka, mpsimasi, INIOCKOCThb, MpocTpaHcTBO. [lonarue
00 aKkCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3aumHoe pacroioskeHre IpsAMbIX B IPOCTPAHCTBE: MEPECEKAIONINECs, MapayieibHbIE U
CKpeluBaroIuecs npsmele. [IpusHaku ckpenuparomuxcs npsaMbeix. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapasuieibHbIe MPsMble B MPOCTPAHCTBE; MAPAIEIBHOCTh TPEX
NpSMBIX; MapajUIeIbHOCTh MpsAMOM W miockoctu. [lapamienbHoe UM LEHTpalbHOE
MPOEKTHpOBaHue, n300paxenue Guryp. OCHOBHBIE CBOMCTBA MAapaIEIbHOTO MPOEKTHPOBAHUS.
N3o0paxkenue Guryp B mapauienTbHOM MPOEKIUU. YTIIBI ¢ COHANIPABIEHHBIMH CTOPOHAMH; YrOJI
MEXIy NpSIMBIMH B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapauieNbHbIE IMIOCKOCTH;
CBOICTBa mapasuIeIbHBIX TIOCKOCTeH. [IpocTeiiiye nmpocTpaHCTBEHHBIE PUTYPHI HA TIOCKOCTH:
TeTpasap, napajieienunes; IoOCTPOCHUE CEUCHUIA.

[lepneHuKyISIpHOCTh NPSMOM W TUIOCKOCTU: TEPIEHIUKYISIpHbIE TpsIMbIE B
MPOCTPAHCTBE, TMpsIMbIE MapajulelibHble W MEePHEeHIUKYISIPHbIE K IUJIOCKOCTH, IPU3HAK
NEePHEHIUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TeopemMa O MNpsIMOM MNepHeHAUKYIIpHOU
mockocT. OpTOTOHANBHOE MpOEKTUpOoBaHUE. [lepneHAuKyassp U HaKJIOHHBIE: PACCTOSIHUE OT



TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIOCKOCTH, MPOEKIHs (PUTYPHI Ha MIOCKOCTb.
[lepneHMKyYIAPHOCTD IIJIOCKOCTEW: MIPU3HAK IEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHIUKYISPAX.

Yrnel B NPOCTPAHCTBE: YroJl MEXKAY NPsAMOM M IUIOCKOCTBIO; JIBYIPaHHBIM YroJl,
JIMHENHBIN yroJl JBYrpaHHOro yria. TpéXrpaHHbIM U MHOTOrpaHHble yribl. CBONWCTBA MIOCKHUX
YIJI0B MHOTOrpaHHOro yria. CBOWCTBAa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXIPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHMKHU

Bunbl MHOTOrpaHHMKOB; pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas npusMma;
npsiMasi U HakJIOHHAs MPU3Mbl; OOKOBasi M IOJIHAS TMOBEPXHOCTH Npu3Mbl. [lapamnenenunern,
MPSIMOYTOJIBHBIM TapajUlesIenune]; W ero cpoWcrBa. Kparyailiime nyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema ODiinepa. IlpoctpancrtBennass Teopema [ludaropa. Ilupamuma: n-
yrojbHasl MUpaMu/ia; paBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHei
NpaBUWIbHOM mupamubl. [IpaBUiIbHBIE MHOTOTPaHHUKHW: TpaBWIbHAs MNpPU3Ma W MPABUIIbHAS
NMpaMuia; MpaBuUiIbHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpadap; Ky0. Ilpencrasnenue
O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brruncienue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MTOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MNPSMOM NPHU3MBI, IUIONIAJb OCHOBAHHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MPsSMOM mMpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MPaBUIILHOM IUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPHM IPaBUIBHBIX MHOTOTPAHHUKOB.
CummeTrpusi B MpPaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajiesienunena, CHUMMETPUs
MPaBUJIBHBIX [TPU3M, CHMMETPHSI MPABWIIBHON TUPAMUIBI.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonsiTusA: BEKTOpP B NPOCTPAHCTBE; HYJIEBOHW BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOPA;
BEKTOPbl KOJUIMHEApHbl€, COHAIPABICHHbIE M IPOTUBOIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHncTBO BekTOpOB. JIEHCTBHS € BEKTOpaMHU: CIIOKEHHE U BBIYMTAHHE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXEHHE BeKTopa Ha 4yuciao. CBOHCTBA CIIOKEHHS BEKTOPOB.
CBolicTBa yMHOXEHHUs BeKkTopa Ha uucio. lloHsATHe KoMIulaHapHble BEKTOpPbL. I[Ipu3Hak
KOMIUTaHapHOCTH TpEX BekTOpoB. [IpaBuiio nmapamienenunena. Teopema o pa3ioKeHUH BEKTOPA
1o TpéM HEKOMILJIAHApHBIM BeKTOopaM. [IpsiMoyrospHas cucteMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bekropa. CBA3b MEXAYy KOOpPAMHATaMU BEKTOpa U KOOpAMHATAMU TOYEK. YTOJI
Mexly Bekropamu. CKallsipHOE IPOU3BEICHUE BEKTOPOB.
11 knacc

Tesna Bpamenus

[lonsTHsA: UMIMHApPUYECKAs MOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb, chepuyeckas
MIOBEPXHOCTh, OOpasyrouue noBepxHocTe. Tena BpalleHHs: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosoxenue chepbl U INIOCKOCTH; KacaTeslbHas MIOCKOCTh K
cdepe. M300paxkeHne Ten BpallleHus Ha IIocKocTH. Pa3pépTka nunuHapa u konyca. CuMMeTpus
cdepsl U mapa.

O06béM. OcHoBHbIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJBHOTO
napauienenunena u ciaeactsus u3 He€. OObEM NpsAMOl M HAKIOHHOM NPHU3MBI, LMJIMHIPA,
nupaMubl 1 koHyca. OO6bEM mapa U mapoBOro CETMEHTA.



KomOunanumu Tten BpamieHHss U MHOTOTpaHHMKOB. [Ipu3ma, BOucaHHas B IMIUHID,
OmMCaHHAsg OKOJO IwuHApa. llepecedenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl 1ockocThio. [IoHsATHE MHOTOTpaHHHUKA, ONIMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOT'OI'paHHUK WJIK TCJIO BpallCHUAA.

[Tnomans MOBEepXHOCTH NIWJIMHIpPA, KOHYCA; Iuiomans chepbl u e€ dacteii; [logodue B
npoctpaHcTBe. OTHomIeHHEe O00BEMOB, IUIOIIAJEH IMOBEPXHOCTEW MOAOOHBIX  (uUryp.
[IpeoOpa3oBanue momoOus, romMoTeTHs. PemieHuwe 3agady Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUIECKUX METOJIOB.

HOCTpOGHI/Ie CEUCHUH MHOT'OI'PAaHHHUKOB W TCJI BpallCHHUA: CCUHCHUA LUJIMHIAPA
(mapanmuenbHO M TMEPHEHIUKYISIPHO OCH), CEYEHHUsT KOHyca (MapajuieTbHOE€ OCHOBAHHUIO U
MPOXOJsIee Yepe3 BEPUIMHY), CEUSHHs IIapa; METOJbl IOCTPOCHUSI CEUSHHIA: METOJ| CJIENIOB,
METO]I BHYTPEHHETO TPOSKTHPOBAHHUS, METO]I TIEPEHOCA CEKYIIEH IMITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTtopsl B npoctpancTBe. Onepanuu HaJy BeKTopaMu. BekTopHoe yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXEHHWA. lIpsmoyronpHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pelIeHNN TEOMETPUYECKUX 3aad.

JBM:KEeHHMS B IPOCTPAHCTBE
JIBmwxkenust mpoctpancTtBa. OrtoOpaxkeHus. JIBmwkeHuss W paBeHCTBO (uryp. OOmme

CBOMCTBa JABWKECHWI. Buapl NBWKEHUM: TapasulesibHBI MEPEHOC, LEHTpajJbHAas CHUMMETpUS,
3epKaJIbHAsi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoi. [IpeoOpazoanus nomodus. [Ipsmas u chepa
Ditnepa.



TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT' O KYPCA
(II0 TOJIAM OBYYEHMUS)

10 xixace

Ha3sBanmue
(Tembl) Kypca
(koTMYECTBO YaCOB)

pasaejia

OcHoOBHOE€ CoacpiKaHue

OcHOBHBIE BHABI
AeATeTbHOCTH YYAIIMXCS

BBenenne B
CTepeoMeTPHI0
(24 9)

OcHOBHBIE NPOCTPAHCTBEHHbIE
(¢urypsr.

[lonaTns crepeomeTpuu: TOUKa,
psiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE TpaBUJIa U300paKEHUSI Ha
PUCYHKE INUIOCKOCTH, IapauIeIbHBIX

NpsIMBIX ~ (OTPE3KOB),  CEPEIUHBI
OTpe3Ka.

[TonsTus: TepPECEKAOIINECS
MJI0CKOCTH, nepeceKarouecs
npsimast u MJIOCKOCTh;
MOJIYIPOCTPAHCTBO.

MHororpaHHuky, H300pakeHne
IIPOCTENIINX IIPOCTPAHCTBEHHBIX

(uryp, HeCymecTBYIOIMNUX 00bEKTOB.
AKCHOMBI  CTepeoMeTpUM U
nepBble CJIeICTBUS U3 HUX.
CriocoObl  3amaHusi NOPSIMBIX H
IJTIOCKOCTEMN B MPOCTPAHCTBE.
O603HaueHus MPSIMBIX u
IIJIOCKOCTEH.
CeueHnus. N3o0paxenune
CeueHU mupaMuipl, Kyda U IpU3MBbl,
KOTOpBIE MPOXOIAT depes ux pédpa.

N3o06paxenue repeceyeHust
MOJTy4YEHHBIX IJIOCKOCTEH.
PackpammBanue MOCTPOECHHBIX

CCUEHUI Pa3HBIMU LIBETAMHU.

Meton cienoB 1Jisi NOCTPOCHHUS
ceueHuil. CBoONCTBa nepeceueHUi
npsMbIX U Iockocted. Iloctpoenne
CeueHHi B mupamuje, Kyoe mo Tpém
ToukaM Ha péOpax. Co3znanue
BBIHOCHBIX UEpTEeKEH M  3alluch
I1aroB MOCTPOEHUSI.

IToBTOpEHUE NIIAHMMETPHH.

Teopema 0 NpPONOPIMOHAIBHBIX
orpe3kax. Ilogobue TpeyroabHUKOB.
Teopema Menenas. Pacuérel B
CEUEHUSX HAa BBIHOCHBIX UEPTEXkKAX.

Hcropus pa3BuTHs NIIaHUMETPUU
U CTEPEOMETPUU

Onpeaensitb MIOCKOCTh  Kak
¢burypy, B KOTOpPOH BBINOJIHSETCA

IUTAHUMETPHUSL.
Henars pocTenmme
JIOTUYECKHE BBIBO/IbI u3
AKCHOMATHKH TJIOCKOCTH.
IIpuBoauTH IIPUMEPBHI
peaIbHbIX 00OBEKTOB,

Ucanu3anuenl KOTOPBIX SABIIIOTCA
AKCHOMBI T€OMETPHH.

H3y4ars, IIPUMEHATH
IIPUHIIMIIBI IOCTPOEHUS CCUECHUM.

Hcnoan3oBaTh U1
MOCTPOEHUS CeueHu! METO/
CJIEIIOB, METOI BHYTPEHHETO

IIPOCKTUPOBAHMS, METOJ, IEPEHOCa
CEKYIIEH MIOCKOCTH.

Pemars  crepeomeTpuueckue
3aJaud: Ha OIpeAeleHUuEe BUIA
CEUYCHHd M  HAXOXKIEHUE  €ro
IUIOUIA/IH.

AKTyalm3upoBaTh
METOIbI
pEIIEBaHTHBIC
AQHAJIOTHH.

HUcnonb3oBarhe Ipu pelIeHUAN
3aja4 CIIEyIOIINE
IUIaHUMETpUYeckue  GaxkTbl U
METO/IbI:

Teopembl ®daeca 51 0
IIPONOPLHUOHAIIBHBIX OTpe3Kax.
ANropuTt™M JeleHus oTpe3ka Ha N
paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpeHHBIN TPEYTrOIbHUK.
PaBHOCTOpOHHMI TPEYrOJIbHHUK.
IIpssMOyTronbHBIN TPEYroJIbHHUK.
CaoiicTBO cpenHen JVHUH
TPEYrOJIbHUKA. CaolicTBO
OMCCEKTPUCHl yIila TPEyroJIbHUKA.
CBOWCTBO MeIMaH TPEYroJIbHUKA.

[Ipuznaku moa00ust

bakTel W©
TUIAHUMETPHH,
TEMe, IPOBOJUTH




TPEYTOJIbHUKOB.

IMoayyaTs npeacTaBiieHus 00
OCHOBHBIX JTanax pa3BUTHSA
F€OMETPUM KaK COCTAaBHOM YacTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTUI

B3aumnoe
pacnoJioskeHue mpsiMbIX
B IPOCTPAHCTBE
(6 )

B3anmuoe pacnoJyioxKeHue
PSIMBIX B MIPOCTPAHCTBE.
CkpemuBaroniyecs IpsIMBIE.
[Ipu3naku CKpEILMBAIOLIUXCS
IPSIMBIX.

[TapamensHbie psIMbIE B
MIPOCTPAHCTBE. Teopema 0
CYUIECTBOBAaHMU U €IMHCTBEHHOCTU
NpsIMOM  MapaJUICIBHOW  JTAaHHOU

NpsIMOM, MPOXOJSAIIEN 4Yepe3 TOUKY
IIPOCTPAaHCTBA W HE JIeXKalled Ha

JAHHOM  TIPSIMOM. Jlemma o
HepeceyeHn! napajuIeTbHbIX
IIPSAMBIX IIJIOCKOCTBIO.
[TapamiensHOCTE  TpeX  NPSAMBIX.

TeopeMa o0 TpEX mMapaIEIbHBIX
NIPSIMBIX.

Teopema o
MPSIMBIX.

[TapannensHoe NPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapAJIIEIBLHOTO
MIPOEKTUPOBAHUSI. N3obpaxenune
pasHbBIX (Quryp B mapauieIbHON
IPOEKIIHH.

LenTpanpHasi mpoeKLIHUs.

Yron c COHAITPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXAY MPSIMBIMH.

3amaun  Ha J0Ka3aTelbCTBO U

CKpCHIUBAIOIINXCA

UCCIIeJOBaHUE, CBSI3aHHBIE c
pacrooKeHueM MPSIMBIX B
POCTPAHCTBE

KiaccupuuupoBars B3auMHOE
pacIoioKeHue IPSIMBIX B
IIPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKAMHM U NPUBOJIS IPUMEPHI U3
pEATBHOM )KU3HH.

Jloka3pIBaTh TeopeMy O
CYLIECTBOBAaHUH U €MHCTBEHHOCTH
napajuIeIbHON IpsIMO1,
IPOXOJAIIEH yepes TOYKY
MPOCTPAHCTBA W HE JIekKalllel Ha
Ipyro  mpsMOHM;  JeMMy O
MEePEeCeYeHUH IUIOCKOCTH  JBYMS
napauieIbHbIMU PSIMBIMU;
TEOpEMY O TpEX NapaIeIbHBIX

MPSIMBIX.
Jloka3bIBaTH IIpU3HAK
CKPEIIUBAIOIINXCS TIPSIMBIX,
TEOpEMY O  CKpPEIIHMBAKOIIUXCA
MPSIMBIX.
Joka3bIiBaTh TeopeMy 0
paBEHCTBE YIJI0B c

COHAIPaBJICHHBIMA CTOPOHAMH.
OO0bsICHATH, YTO HAa3BIBACTCA
napauieIbHBIM M LEHTPaJIbHBIM

MIPOCKTUPOBAHUEM u KaK
BBITIOJTHSIETCS MIPOCKTUPOBAHUE
(buryp Ha II0CKOCTb.

Jloxka3bIBaTh CBOICTBA

NapajuIeIbHOTO MPOEKTHUPOBAHUSI.
HN3o0paxars B napauiesibHOM
MPOEKIHNU Pa3Hble T€OMETPUUECKHE

burypsr.

Pemate  cTepeomeTpuyeckue
3aJa4d  Ha  JIOKAa3aTelbCTBO U
UCCIEOBaHNE,  CBSI3aHHBIE  C
pacIoyioKeHueM HPSMBIX B
IPOCTPAHCTBE.

IIpoBoauTs  J0Ka3aTeNbHBIE
paccyxIeHus  OpU  pELICHUH

FEOMETPUYECKHX 3a/1ad, CBA3aHHBIX
CO B3aUMHBIM  PaclOJIOXKEHUEM
OPSMBIX B IPOCTPAHCTBE.
CpaBHHMBaTb, aHAJU3UPOBATH
U OLEHMBATHb YTBEPKICHHUS C
LENbI0  BBISIBIIEHUSA  JIOTMYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX




pacCyXACHUM.

MopaenupoBath peasibHbIC
CUTyaluu, CBSA3AaHHBIC (&{0)
B3aMMHBIM pacTooKeHUEM
HPSAMBIX B IIPOCTPAHCTBE, Ha A3BIKE
TCOMETPHHU.

HccaenoBarn
MOJIEJIH c
FEOMETPUICCKHUX
TEOpeM, amnmapara
U (POBBIX PECYPCOB.

IMoayuyaTs mnpeacTaBjieHHE O
[EHTPATBLHOM TPOCKTHPOBAHUH H
00 wucTopuum paboOT MO TEOPHH
TMEPCIICKTUBELI

MOCTPOEHHBIE
HCIIOJIE30BaHHEM
TTOHATHH n
anreopsl,

MapajteabHOCTH
NPAMBIX M ILIOCKOCTEH
B IIPOCTPAHCTBE
8w

[TonsTus: apajuIeTbHOCTh
psIMOM 51 IIJIOCKOCTH B
MIPOCTPAHCTBE.

[Ipu3nHak NapaJIEIbHOCTH
npsMod u 1uockoctH. CBolcTBa
NapaIJIEIbHOCTH IpSAMOi u
MJIOCKOCTH.

l'eomerpuueckne  3amaum  Ha
BBIUMCIIEHUE W  JIOKA3aTeJbCTBO,
CBS3aHHBIE C  IApPaJUIEIbHOCTBIO
MPSAMBIX u IJIOCKOCTEM B
MIPOCTPAHCTBE.

[Toctpoenue CeYeHUs,
MPOXOAAIIETO yepes JTAHHYIO
IPSMYIO Ha yepTexKe u
napauieibHOTO  JIPYrod  OpsSMOiA.
Pacu€ér otHomenuid. IlapannenpHas
POEKLHS, IIPUMEHEHNE JUISL
IOCTPOCHUS  CEUYeHHH Kyba U
napajuienenunesaa.

CBoiicTBa mapasuieNenuena Hu
HPU3MBI.

[TapannensHbie IJIOCKOCTH.
[Ipu3Haku mapamuienbHOCTH  JIBYX
TTOCKOCTEM. Teopema 0
NapaJyIeIbHOCTH U €IMHCTBEHHOCTHU
IUIOCKOCTH,  MPOXOJAIIEH  uepes
TOYKY, HE MPUHAICKAILYIO JTaHHOU
IIJIOCKOCTH U CJIEICTBUS U3 HEE.

CaoiicTBa napasiebHbIX
IUIOCKOCTEM: O  MapajuleIbHOCTH
PSMBIX IIEPECEUCHUS pu

IIEPECEYCHUN [JBYX IapajuIeIbHbIX
IUIOCKOCTEH TpeTheil; 00 oTpe3kax
NapajuIeIbHbIX MIPSIMBIX,
3aKII0OYEHHBIX MEKIY
NapaJUICIbHBIMU  IUIOCKOCTAMH; O

KiaccupuuupoBarts B3auMHOE

pacIIOJIOKEHUE psIMOM u
IUIOCKOCTH B MIPOCTPAHCTBE,
MIPUBOJS COOTBETCTBYIOLIUE

IIPUMEPBI U3 PEATbHOM )KU3HU.
DopMyJIHPOBATh OIPECIICHNE

NapajuieIbHbIX psIMOM u
MJIOCKOCTH.

Joka3bIiBaTh MpU3HAK 0
napasuiebHOCTH MPSIMO u
IUIOCKOCTH; CBOMCTBA
napasuiebHOCTH MPpSIMOM u
IIJIOCKOCTH.

Pemars  crepeomeTpuueckue
3a/1a4u BBIYUCIICHUS u
JI0Ka3aTelIbCTBO,  CBSA3aHHbBIE  C
NapaJyIeIbHOCTBIO  MPSMBIX U

IUIOCKOCTEH B IMPOCTPAHCTBC.
Pemarn IMPAKTUYCCKUEC 3aJdadu

HAa TOCTPOCHHE CEUYEHHH  Ha
yepTexax TeTpaspa u
napasuieNenumnena.

Pemate  crepeomeTpuyecKue

3aJ/la4u, CBA3aHHBLIC C ITOCTPOCHUECM
CEUYEHHH MIOCKOCTBIO.

IIpoBoauTs JIOTMYECKH
KOPPEKTHBIE JI0Ka3aTeNbHbIE
paccyxeHus OpU  pELIeHHUU

TCOMECTPUUCCKUX 3aldav CBA3AHHBIX
C MapaJICJIbHOCTBIO INIOCKOCTEM.

CpaBHuBaThH 7
aHAJIM3MPOBATH peasibHbIE
CUTYyalluH, CBsI3aHHbIE c
NapauIeJbHOCTBI0  NPSIMOH  H
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJEJMPOBATH peayibHbIE
CUTYalluH, CBsI3aHHbIE c




IIEpeCeYeHU IMpsAMOM ¢  JABYMs | NIAPALICIBHOCTBIO  IPSIMOM U
NapajuIeIbHBIMU IJI0CKOCTAMHU IUIOCKOCTM B IIPOCTPAHCTBE, Ha
A3bIKE TEOMETPUU

IepnenaukyasapHoc IToBTopenue: Teopema Iludaropa AxTyanusupoBaTb  (PakTel U
Th NPSIMBIX M | HA  IUIOCKOCTH, TPUTOHOMETPHS | METOJBI IJIAHUMETPUH,
IUIOCKOCTEH B | IPAMOYIOJIBHOTO TPEYrOJIbHUKA. pEJEBaHTHBIE TEME, IIPOBOJIUTH

NPOCTPaHCTBE CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO | aHAJIOTHH.
(26 v) napasuIeIeIuIeIa. Beruucnenue | @opMyaHpoOBaTh ONpeEAeICHUS:
JUIMH  OTPEe3KOB B KyO€ W | MepHEeHAMKYIAPHBIX MOPSIMBIX B
IPAMOYT'OJIBHOM IapajuIeeNuIese. | IPOCTPaHCTBE; OIIpeacIICHUE
[lepneHIUKYISAPHOCTE NPAMOW H | OPSAMOM, NEPIEHAUKYISIPHOW K

IIJIOCKOCTH. [IpusHak | MIO0CKOCTH.
NEPIEHIUKYISIPHOCTH  NpssMOM  u | Jloka3bIBaTh! JIEMMyY 0
IIJIOCKOCTH. Teopema 0 | MEePUEHIUKYJIIPHOCTH JBYX

CYUIECTBOBAaHMU U €IMHCTBEHHOCTU
NpsIMOM, MPOXOJSAIIEN 4Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHAUKYIIPHON
K  1iockoctH.  IInockoctm  wm
MEePHEeHIUKYIIIpHbIE UM IpsiMas B
MHOTOTpPaHHUKAX.

[lepnieHiuKynsap 1 HAKJIOHHAS.

[TocTtpoenne mneprneHIUKyIsIpa W3
TOYKH Ha MPSIMYIO.

Teopema o TpEX nmepneHAUKYIsIpax
(mpsimast u obpaTHast).

Yron Mexay CKpeIMBaIOIUMUCS

MPSMBIMHU. ITouck
NEePIEHIUKYISIPHBIX ~ MPSMBIX €
MTOMOIIIBIO MEePIEHUKYIIPHBIX
IJIOCKOCTEMN

OpTOoronanbHO€ MPOEKTUPOBAHUE.

[Toctpoenue CEUYEHUI KyOa,
NPU3MBbI, MPABWIBHON NHPaMHUIbBI C
MOMOILBIO OPTOrOHAJILHOM
IIPOEKLUU.

Cummerpuss B HIPOCTPAHCTBE
OTHOCHUTEIILHO IIJIOCKOCTH.
IInockoctu CAMMETPUI B
MHOTOIPaHHUKAX. [Ipuznax
NEPHEHAUKYIAPHOCTH  OPSIMOM U
MJIOCKOCTH KaK CJIe/ICTBUE
CUMMETPUH. [IpaBunbHbIE
MHOTOI'PaHHUKH

Pacuér paccrosHMM OT TOYKH J0
wiockoctd.  CnocoObl  OMYCTUTH
NEePHEHANKYIISAPHI: CUMMETpHS,
CABUI TOYKM MO HapajyIeNbHON

npsmoi. CABUr MO HenapajuleIbHOU
MIPSIMOM, U3MEHEHUE PACCTOSHUI

MapaJUICIbHBIX NMPAMBIX K TPETbEH
IPSIMOM; TEOPEMBI O CBSI3U MEKIY
MapaJUIEIbHOCTBIO MPSMBIX M MX

MePIEHANKYISIPHOCTHIO K
MJIOCKOCTH.

Jloka3bIBaTh: TEOpPEMY,
BBIPAKAIOITYIO MPU3HAK
NEePIEHANKYIIPHOCTH TMPSIMONH U
IJIOCKOCTH; TEOpeMy 0
CYILIECTBOBAaHUH U €IMHCTBEHHOCTH
MPSMOW, MPOXOIAIIEH yepes
JAHH YO TOYKY "
MEPIECHANKYJSIPHOM K JaHHOM
IIJIOCKOCTH.

HN3o00paxkath B3alMHO
NEePHEHAUKYJIIPHBIE TIPSIMYIO H
IJIOCKOCTb.

DopmMyJHpPOBATH CBOMCTBO

NEePIEHINKYISIPa TI0 OTHOIIECHHUIO K
TUIOCKOCTH.

I[MoayuyaTs mpeAcTaBJeHHE O
3HAYCHUU TMEPICHIUKYIsIpa  JUIs
Opyrux oOmacreit Hayku (¢usuka,

JHEPreTHKa, Ja3epHble
TEXHOJIOTUH), B pEaJbHON >KU3HU
(TexHuKa, OKpYXKaroIas
00CTaHOBKA).

Jloxka3pIBaThH YTIBEpXKICHUS,
CBS3aHHBIE C IPOEKLMEH MPSAMOU
Ha IIJIOCKOCTB,
HENEPNEHAUKYIIAPHYI0O K  JTOHU
IPSIMOM.

Jloka3pIBaTh TEOpeMy O TpEX
NEepICHANKYISIpaX MW TEopeMy
oOpaTHylo  TeopemMe O  TpEX
NEePICHIUKYIISpaXx.

I[MonyyaTrs mnpeacrasiieHne 00
OpPTOTOHAJIBHOM IPOEKTUPOBAHUH.




Jloka3bIiBaTh TEOpEMY 0
IIPOCKLUU TOYKH Ha IPIMYIO.

Pemate CTEPEOMETPUYECKHE
3a/1a4y, CBSI3aHHBIC c
NEPIEHANKYJIAPHOCTRIO IIPSAMON H
IIJIOCKOCTH.

Pemiate npuknanHele  3a1adu,
CBSI3aHHBIC c HAaXO0XKJIECHUEM
reOMETPUYECKUX BEJINYHUH.

Pemate CTEPEOMETPUUYECKHE
3a/1a4M, CBS3aHHBIE C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIEHANKYIIAPAX,
HaXO0XXJICHUEM paccTOosIHUH,
MOCTPOEHUEM MTPOCKIIUM.

CpaBHUBATH U aHAJM3UPOBATH
YTBEPKJICHHSI C LEIBIO BBISABICHUS
JIOTHYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX PaCCyKICHUN.

AHa/IU3UPOBATH "
MOJAEeJIHPOBATh Ha A3BIKE
F€OMETPUM pPEAbHBIE CHUTYallUH,
CBSI3aHHBIE c
NEePHEHANKYIIPHOCTRIO TPSIMON H
MJIOCKOCTH; ucceJie10BaTh
ITOCTPOEHHBIE MOJIENU, B TOM YHUCIIE
U C WCIOJb30BAHWEM amnmapara
anreOpsI

Yribl 1 paccTOSTHUSA
(16 v)

[ToBTOpEHME: yroga MEXIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUSI B  MPOU3BOJIHLHOM

TPEYIrOJIbHUKE, TCOpEMA KOCHUHYCOB.

[ToBTOpEHue: yroiu MEXy
CKpCILMBAIOIIUMHCS  MPSMBIMH B
IPOCTPAHCTBE. I'eomeTrpuueckue

METO/bl BBIYMCIICHUS YIila MEXIY

HOPSMBIMU B MHOTOT'PaHHHKAX.
JIByrpansbiii  yroia. CBOWCTBO

JUHENHBIX YIJIOB IBYTPAHHOI'O yIJa.
[leprienAMKyNIsApHBIE MIIOCKOCTH.

CaoiicTBa B3aUMHO
NEPIECHIUKYIAPHBIX  IUIOCKOCTEH.
ITpusnax MEPIEHIUKYIIAPHOCTH
IUIOCKOCTEHW; TeopeMa O MNpsAMOU
NIEPECEUCHUsT  JBYX  IUIOCKOCTEH
NEPICHAUKYIIIPHBIX TpeTben
IIJIOCKOCTH.

[IpssMOyroabpHBIi
napajiesnienunes; Ky0; H3MepeHus,
CBOMCTBA IIPSIMOYT'OJIBHOTO
napajuiejenume/a. Teopema o
JUaroHalu IIPSAMOYTOJIBHOTO

Hnapajuiejacnuneaa MW CJICACTBHC U3

AkTyaausupoBatb (GakTel U

METObI IMIAaHUMCTPHH,
PEICBAHTHBIE TEME, IIPOBOIUTH
aHaJIOTHH.

DopMyJIMPOBATh OIPEICICHHE
JBYTPAHHOIO yrJja.

Jloxka3bIBaTh CBOMCTBO
paBEHCTBA BCEX JIMHEHHBIX YIJIOB
JBYTPAHHOTIO yrija.

Kaaccugunuponarb
JIBYTPAaHHbBIE YIJIbl B 3aBUCUMOCTH
OT UX I'PATyCHOU MEpHI.

DopMyJIMPOBATH OIPEICICHHE
B3aUMHO NEePHEHINKYIISIPHBIX
IIJIOCKOCTEM.

Joka3biBaTh TEOpPEMY 0
NpPU3HAKE  TEPIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM.

®opMyJIIPOBATh  CIEJICTBHE
(13 MpU3HAKA) 0
NEePHEHANKYISIPHOCTH IJIOCKOCTH,
KOTOpast NepHeHINKYIIpHa
IIPSIMOY, 1o KOTOpOi1
MEePECEKAIOTCS BE TUIOCKOCTH, 3TU
MIJIOCKOCTSIM.




HEE.

Crepeomerpuieckue u
NIPUKIIAHBIE 3a/1a4M, CBS3aHHBIE CO
B3aMMHBIM PaCIIOJIOKEHUEM IIPSMBIX
U IJIOCKOCTH.

[ToBTOpEeHHe: CcxpenuBaromuecs
IpsIMBbIE, MapaJuIeNIbHBIE IUIOCKOCTH
B CTaHJIAPTHBIX MHOTOI'DAHHUKAX.

[Tapa napaymienbHbIX IUIOCKOCTEN
Ha  CKpPEUIMBAIOIIMXCA  MPSMBIX,
paccrosiHue MEXAY
CKpEILMBAIOIIUMHCS  NPSMBIMH B
MIPOCTBIX CUTYAIUSX.

OnyckaHve  NepreHIUKYISPOB,
BBIYMCIICHUE PACCTOSTHUM OT TOYKH
J10 TOYKH; IPSMOM; IIIIOCKOCTH.

Brruncnenue paccTosiHUN MEXIy

CKpPEUIMBAIINMUCA NPSIMBIMH €
ITOMOIIIBIO MEPIEHANKYISPHON
IIJIOCKOCTH.

TpéxrpaHHbIid yroy, HEPABEHCTBA
JUTSL TPEXTPaHHBIX YTJIOB.

Teopema Ilucdaropa, Teopemsr
KOCHUHYCOB M CHHYCOB A
TpEXTPAaHHOTO  yrjia.  DIEeMEHTHI
chepuyeckoi TEOMETPHU:
reoJIe3nYecKue JIMHUU Ha 3emiie

Jloka3pIBaTh YTBEPKJIEHUS O
€ro  CBOMCTBax; TeOpeMy H
CIENCTBUE U3 HEE O AUaroHaysx
IPSIMOYTOJIBHOTO
napasuleenunesa.

Pematp  crepeomeTrpuueckue
3a/1a4H, CBS3aHHbIE c
NEePHEHANKYISIPHOCTh TMPSAMBIX H
IIJIOCKOCTEM, UCIIOJIb3YS
IUIAaHUMETpUYecKne  GaKTel |
METO/IbI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHbIE JI0Ka3aTelbHbIE
paccyxaeHus Npyu  peuieHuun
F€OMETPUYECKUX 3a/1ad, CBA3aHHBIX
c NEePIEeHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHaIU3UPOBATH "
MO/1eJINPOBATH Ha A3bIKE
FEOMETPUHN peajbHble CUTYalluH,
CBS3aHHbIE c
NEPIEeHIUKYISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEM.

HUccaenoBarb MOCTPOEHHBIE
MOJETH, B TOM 4UHCIE U C
HCII0JIb30BAHUEM anmnapara
anreopswl.

Pematy npuxiagHbie 3agaud,
CBs3aHHbIE c HaX0XJICHUEM

TCOMETPUUCCKUX BCJINYNH

MHoOrorpaHHMKH
(7 9)

Cucrematu3anys 3HAHWI:
MHororpaHHUK ¥ €ro 3JE€MEHTHI.
[Tupamuna. Buner MUPAMHUI.
[IpaBunbHas mupaMua.

IIpusma. Ilpsimass u HakJIOHHas

npusmbl.  [IpaBuibHas — mpu3Ma.
[Mpsmoii napaJulesenures,
IPSMOYTOJIBHBIA  TapauleNIeHIIe],
KyO.

Beimykiisie MHOTOTPaHHHUKH.

Teopema Oiinepa. IlpaBuinbHbIE U
IIOJIYTIPABUIIbHBIE MHOTOTPAHHUKHU

PadoraTp C  y4YeOHHKOM:
3aJaBaTh BOIIPOCHI, JeNIaTh
3aMe4yaHusi, KOMMEHTapHUH.

AHAJIM3UPOBATH
3aJ]a4H.

PucoBartnb BBIITYKJIbIE
MHOTOTPaHHUKUA  C  3a/laHHBIMU
CBOMCTBaMU; BOCCTAHABIIMBATh
oOmmit BU/J{ BBIIIYKJIOTO
MHOTOTpaHHMKa II0 [BYM €rO
IIPOEKLIMSIM.

Jloka3bIBaTh CBOMCTBaA
BBIITYKJIOTO MHOT'OT'PaHHHUKA.

Pucosarn BBIITYKJIBIE
MHOT'OI'PaHHUKH c paszHou
diIIepOBOH XapaKTEPUCTUKOI;
HCCJIe10BATH BO3MOKHOCTH
MIOJTY4ECHUS pe3ynbTaTa pu
BapbUPOBAHNU JAHHBIX.

Joka3biBaTh
IIPABUJIBHBIX
IlnanupoBarth

pelieHue

CBOMCTBA
MHOT'OIPaHHUKOB.
MIOCTPOEHUE




IMpaBUJIbHBIX MHOI'OI'PaHHHUKOB Ha
MOBCPXHOCTAX APYTUX IMPABUIIBHBIX
MHOT'OI'PaHHUKOB

BekTopbl
NPOCTPAHCTBE
(13 v)

IlonaTHE BExTOpa Ha IUIOCKOCTH
U B IIPOCTPAHCTBE.

Cymma M pa3HOCTh BEKTOPOB,
IIPABUIIO napajulesIenuneaa,
YMHOKEHUE BEKTOpa Ha 4YHCIIO,
pa3ioKeHue BEKTOpa Mo 0a3ucy Tpéx
BCKTOPOB, HC JICXKAIIUX B OHHOﬁ
IUIOCKOCTH.

CkansipHoe MIPOU3BEACHUE,
BBIYUCIICHHUE YI'JIa MCXKAY BEKTOpaMU
B NIPOCTPAHCTBE.

[Ipocreimme 3a7a4u c
BEKTOpaMH

AxTyanusupoBaTb  (PakTel U
METOJIbI MJIAaHUMETPHH,
peleBaHTHBIE TEME€, IPOBOJUTH
aHaJIOTHM.

OnepupoBathb MOHATHSIMU.
BEKTOp Ha IUIOCKOCTH M B
MIPOCTPAHCTBE; KOMILJIaHAPHBIC
BekTOpbl. [IpuBOIUTE TNpUMEpPHI
(U3UYECKUX BEKTOPHBIX BEJTUYHH.

OcBauBarhb IpaBuJIa
BBIIIOJIHEHUSI JEHCTBUU CIIOKEHUSA
u BBIYUTAHHUS BEKTOPOB,
YMHOEHUSI BEKTOpa Ha YHUCIIO.

Jloka3bIBaTh MPU3HAK
KOMIUTAHAPHOCTH TPEX BEKTOPOB.

Jloka3bIBaTH TEOpEMY 0
Pa3oKEHUU JFOOOTO BEKTOpa II0
TpEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOPaM.

IIpumensTh IIpaBuJIa
BBIIIOJIHEHUS JECHCTBUU CIIOKEHUSA
n BBIYHTAHUS BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YUCIIO TIPH
pEelICHNH 3a/1a4.

Haxoautn KOOPJUHATHI
BEKTOpa B JIaHHOM 0a3uce u
CTPOUTH BEKTOP 1§(6) ero
KOOpJMHATaM.

BcnnoMHHUTD orpeeieHue
CKJSIPHOTO YMHOXXEHUS U  €ro
CBOMCTBA. BEIYHCIATE C ITOMOIIBIO
CKISIPHOTO  YMHOKEHHSI  JUIMHBI
BEKTOPOB, YIVIBI MEXJIy HUMH,
yCTaHaBJIUBATh
NEePHEHANKYJIPHOCTh BEKTOPOB.

AHAJIM3UPOBATH u
MO/JIeJTUPOBATH Ha SI3BIKE
FEOMETPUM pPEAJIbHbIE CUTYalluH,
CBSI3aHHBIC c ¢buznyeckuMu
BEKTOPHBIMU BETMUYMHAMU.

Hcnoab30BaTh 1pU pelICHUU
3a/1a4, CBSI3aHHBIX C BEKTOPAaMH B
MIPOCTPAHCTBE, IUIAHUMETPUUYECKHE
(baKThl U METOJIbI

ABunkenust
(S 9)

JBrxeHus IIPOCTPAHCTBA.
OTto06paxeHusl. JIBroxeHus "
paBeHcTBO (puryp. OOmue cBoicTBa
IBIKCHUH. Bungr IBIDKESHUN:
NapajuIeIbHbIN IIEPEHOC,

Csobogno OnepupoBaTh
NOHATHAMU: oToOpakeHue
IPOCTPAaHCTBAa Ha cels, TBUKEHUE
IPOCTPAHCTBA; LIEHTpaJIbHasl,
oceBas U 3epKalbHas CHUMMETpUH,




HCHTpaJibHaA CUMMCTpPUA,
3€pKajbHAasl CUMMETPHUsSA, IOBOPOT
BOKpyr mpsmoit. [IpeoOGpazoBanus

noao6wust. [Ipsmas u cepa Ditnepa.
l'eomerpuueckue  3amaun  Ha
IMPUMCHCHUC NBUKCHUA

napajuleIbHbIN IIEPEHOC;
paBeHCTBO U Nojooue Guryp.

Jloka3bIBATh YTBEPXKICHUS O
TOM, 4YTO IIEHTpajbHas, OcCeBas M
3epKajbHas CUMMETpPHUH,
napajieIbHbIN TEPEHOC SIBISIOTCA
JIBVKCHUSIMU. BpInOJIHATH
peoOpa3oBaHUsI ITOT00HS.

OnepupoBatb  NOHATHUSIMH:
npsimast u chepa Ditepa.

Pemarn F€OMETPUUECKUE
3a/1a4u HCII0JIb30BAaHUEM
JIBIDKCHHUH.

Hcnoab3oBaTh IIpu penieHUN
3a/1a4 JABUKEHUS TPOCTPAHCTBA M
WX CBOMCTBA.

CpaBHHMBATH u
aHAIM3UPOBATb YTBEPXKJICHHUS C
[EIbI0  BBISBICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyXIeHUM.

HccaenoBarb
MOJIETIH.

HUcnoab3oBarb

pecypchl

C

MIOCTPOCHHBIE

uudposbie

11 kaacc (He menee 105 yv)

Ha3Banue pasgesa
(TemMbl) Kypca
(K0JIMYEeCTBO YaCOB)

OcHoBHOE coep:KaHue

OcHOBHBIE BHIBI
NeATeTbHOCTH YUAIIMXCS

AHauTHYecKas
reoMeTrpus
(15 9)

[ToBTOpEHMeE:
BEKTOpa Ha

KOOPJMHATHI
IUIOCKOCTH H B
MIPOCTPAHCTBE, CKAJISIPHOE
MIPOMU3BEJICHUE BEKTOPOB,
BBIYMCIICHHUE yIJIa MEXy BEKTOpaMu
B MPOCTPAHCTBE. YpaBHeHUE
NpSIMOM, TPOXOMSAIIEH Yepe3 JIBE
TOYKH.
YpaBHEHUE TUIOCKOCTH, HOPMAJb,
YPaBHEHHE IIJIOCKOCTH B OTPE3KaX
BekropHoe IIPOU3BENCHUE.
JIuHeliHbIE HEPABEHCTBA, JUHEMHOE
[IPOTPaMMUPOBAHNE
AHanuTUYEeCKUe METOJbI pacuyéTa
yria MEXIY NPSAMBIMU H
IUIOCKOCTSIMA B MHOTOIpaHHUKax.
dopmynia pacCTOAHUS OT TOYKH [0
IUIOCKOCTH B KOOPJAMHATAX.
Haxoxnenne  paccrosHuil  OT
TOYKH JO TUIOCKOCTH B Ky0e u

AKTyanu3npoBaTh
METOIBI
peJIeBaHTHBIE
aHaJIOTHH.

CBoauThb NENCTBUS C
BEKTOpaMHU K aHAJOTMYHBIM
JICUCTBUSAM C UX KOOPJAMHATAMH.

BcnmioMHHUTD onpejeeHue
CKAJIPHOTO YMHOXEHHUSI U €ro
cBoiicTBa. BBIUMCHATE C MTOMOILBIO

bakTel H
TUTAHUMETPUH,
TEME, MPOBOJIUTH

CKaJIIpHOTO  YMHOKCHHSA  JJIMHBI
BCKTOPOB, yIJIbI MCXKAY HHUMU,
YCTaHABJIMBATb

NEPIEHIUKYIIPHOCTh BEKTOPOB.

BbiBOoANTH ypaBHEHUE
IUIOCKOCTU U (hOPMYITY pacCTOSTHUS
OT TOYKH JI0 IJIOCKOCTH.

Pemarnb 3a/1a4y, coyeras
KOOPJAWHATHBIN u BEKTOPHBIN
METO/ILI.




MIPaBUIILHOM NIUPaMUC IIpoBoauTs JIOTUYECKU
KOPPEKTHbIE JA0Ka3aTelbHbIE
paccyaeHusi IpU  pPELICHUU
F€OMETPUYECKUX 3a1a4 Ha
IPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a.
AHa/IU3UPOBATH u
MO/1eJINPOBAaTh Ha A3bIKE
FEOMETPUHN peajbHblE CUTYalluH,
CBS3aHHbIE BEKTOpaMH U
KOOpJIUHATaMHU.
HccaenoBarb ITOCTPOEHHBIE
MOJEIH, B TOM YHCIE U C
HCII0JIb30BAHUEM anmapara
anreopsl.
Hcnoub30BaTh KOMIIBIOTEPHBIE
IIPOrPaMMBI.
3HAKOMUTBCE C  HCTOpPHUEHN
pa3BUTHS MaTEMaTUKU
IToBTOpEHUE, Ceuenns MHOT'OTPaHHUKOB: CTpouTh ceueHusl.
00001eHne CTaHJapTHbIE MHOTOTPaHHUKH, Pemiate  crepeomeTpHuueckue
cUCTeMaTH3al U METOJ{ CIIEJIOB, CTaHJapTHBIE | 3a7a4u Ha JI0Ka3aTeIbCTBO
3HAHUI IJIOCKOCTH, TEpEeceueHuss MpsIMbIX U | MAaTEeMaTHYECKUX OTHOUICHHH,
(15 yacoB) IIJIOCKOCTEMN HaxO0XJCHUE F€OMETPUUYECKUX
[TapannensHble IpsIMbIE U | BeJIMYMH (IJIMH, YIJIOB, IJoLianei,
IJIOCKOCTH: TIapaJUIeNIbHbIE CeUeHUs, | 00BEMOB).
pacuéT OTHOILEHWH, YIIbl MEXIy Hcnoab3oBaTh Npu peIIEHUH
CKPELIMBAIOIIUMUCS MPSIMBIMU CTEPEOMETPUUYECKHUX 3a7a4y
[lepnienaukynspHble HpsMblEe U | INIAHUMETpUUYECKHE  (AaKTBl U
IUIOCKOCTH:  CTaHJApTHBIE  Mapbl | METOMbI.
NEPHEHIUKYSAPHBIX IUIOCKOCTEH U IIpoBoauTs JIOTMYECKH
IPSMBIX, CUMMETPUHU | KOPPEKTHBIE JI0Ka3aTeNbHbIe
MHOTOI'PaHHHMKOB, Te€OpeMa O TpeX | PacCyXAeHUs OpU  pEUIeHUn
HEepIEeHINKYIAPAX, BBIUMCIIEHUS | CTEPEOMETPUUECKUX 3aau.
JUIMH B MHOTOTpaHHUKaX CpaBHHMBATH u
[ToBTOpEHUE: IUIOIAJM | AHAJIM3UPOBATH peanbHble
MHOTI'OYT'OJIbHUKOB, (OPMYJbl JJIsl | CUTYalluu U BBISIBJISATh
Iomaaen, cooopaxxeHus NoJo0Hs. | BO3MOXKHOCTh €€ MOJIIMPOBAaHUS
[Tnomanu CEUCHMH | Ha SI3bIKE TEOMETPHH.
MHOTI'OI'PaHHHUKOB: IUIOIAIH MopeaupoBarth peabHyIo
IIOBEPXHOCTEH,  pa3pe3aHuss  Ha | CUTYallMI0 Ha fA3bIKE I'€OMETPUH U
4acTH, cOO0pakeHUs: 000 HCCJIeN0BATH IIOCTPOCHHBIE
MOAENH, B TOM UYHCIE U C
HCII0JIb30BAHUEM amrnapara
anreopsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPY PENIEHUH 3a/1a4.
O0bém O6BéM Tena. O6beM Csobogno OnepupoBaTh
MHOTOTPAHHHKA NPSIMOYTOJIBHOTO TapajljieNienunesa. | NOHATHAMHU: 00BbEM Tena, 00BEM
(17 9) 3amaun 00 yaABOeHMH Ky0a, O | IPSIMOYTOJIBHOTO
KBaJ[paType Ky0a; 0 TPUCEKIMHU yIia. | mapajiesienumnesa.
CrepeoMerpuueckue 3aJ1a4H, @DopMyIHpPOBATh  OCHOBHBIE




CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO NapaJuIeIenuIea.
[Ipuknannele 3a1auu, CBA3aHHbBIE
c BBIUUCIICHUEM 00bEMa
MPSIMOYTOJIBHOTO NapaJuIeenuIea.
OO0BEM IpSIMOI TPU3MBIL.
Crepeomerpuueckue 3aJauu,
CBSI3aHHbIE C BBIYUCIIEHUEM 00BEMOB
npsMou  npusMmbl.  IIpuknaassie
3aJa4d, CBsA3aHHBIE C O0OBEMOM
IPSIMOY IIPU3MBI.
Borunicnenue 00BEMOB  Tenm cC

TIOMOTIBEO OMPENEIIEHHOTO
uHterpana. OOBEM  HAKIIOHHOU
IIPU3MBI, TUPAMUJIBL

®opmyna o0bEMa NUpaMHIBIL.

OtHomieHne 0OBEMOB MHPAMHUJl C
00IIHUM yTIIOM.
Crepeomerpuueckue 3a/1a4y,
CBSA3aHHbIE C 00BbEMaMU HAKJIOHHOMU
MIPU3MBI, TUPAMHU/IBI.
[IpuknmagHele 3amauum Mo TeMe

«O0BEMBI  TeN», CBA3aHHBIE C
00bEMOM  HAKJIOHHOM  TPHU3MBI,
TTUPAMUJIBIL.
[Ipumenenue 00BEMOB.
Brraucnenune paccTosTHHS 70
TIOCKOCTH

CBOMCTBa 0OBEMOB.

Jloka3piBaTh  TEOpemMy 00
00BEME HPSIMOYT'OJIBHOTO
napajieNienunena, CileACTBUS U3
HEE.

Paspesarnb MHOTOI'PaHHMKH,
MIEePEKJIAIBIBATh YACTH.

Pemiate  crepeomMeTpUUYSCKUE
3aJ1a4M, CBSI3aHHBIC C BHIYMCICHUEM
00béMa IPSIMOYT'OJIBHOTO
napaiesienunea, MpU3Mbl.

CpaBHHMBATH /|
AHAJIM3MPOBATL YTBEPKJICHUS C
[ENbI0  BBISIBJICHUS  JIOTUYECKH
KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyxJICHHIA.

AHAJIM3UPOBATH |
MO/1eJTUPOBATH Ha SI3BIKE
TCOMETPUH peajbHBbIC CHUTYaIUH,
CBSI3aHHBIC c 00BEMOM
MPSIMOYTOJTBHOTO
napaieNenuesa,
MTUPAMH/IBI.

HUccaenoBarb
MOJETH, B TOM
HCII0JIb30BAHUEM
anreopsl.

BouiBoauthb
UHTErpaIbHYI0  (opmymy
BBIYHCIICHUS] 00bEMOB Tell.

Joka3piBaTh  TEOpemMy 00
00bEéME HAKIOHHOW MpPHU3MBI Ha
npuMepe TPEYroJbHOW NpPU3MBI U
JUISL IPOU3BOJILHOM MPU3MBI.

MIPU3MBI,

MOCTPOCHHBIE
quciae M C
amrapara

OCHOBHYIO
TSt

Joka3biBaTh  TeopeMy: 00
00BEMe UPAMHUJBL,
(bopMynupoBaTh CIEACTBUS U3 HEe:
00bEM  yCEuéHHOW  MHUpaMUBIL.
BreiBoauts bopmyny JUIS
BBIUHCIICHUS OOBEMOB yCEeuEHHOI
IUPAMMUIBI
Tena BpalleHus. [unuHapudeckass IMOBEPXHOCTD, Csobogno ONepupoOBaTH
Coepa u map. | oOpasyromue LMJIUHAPUYECKON | MOHATHAMM: LUTUHAPAYECKast
KomOnnanus TeJ | IOBEPXHOCTH. MOBEPXHOCTh, LuauHAp. M3yyars
BpaleHus U Humunap. Ipsimoit  KpyroBoit | criocoObl MIOTyYEHHUS
MHOI'OTPAHHHKOB nunuHap. Ilnomans MOBEPXHOCTH | HIMIIMHAPUYECKONM  IMOBEPXHOCTH,
(24 9) LMAJIMH]IPA. LAJIAH]IPA.

Konnueckas IIOBEPXHOCTb, HN3o06paxkars IWIMHID U €rO
oOpazyromue KOHMYECKOU | CEUEHHUs INIOCKOCTHIO.
nosepxHoctd.  Konyc.  Ceuenue Csobogno onepupoBaTh
KOHYCa IIJIOCKOCTBIO, MapaJICIIbHON | MOHATHAMM: KOHHYECKas

IJIOCKOCTH OCHOBAHHS. YCEUEHHBIN

IIOBEPXHOCTb, KOHYC, YCEYEHHBIN




KoHyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans GOKOBOIM MOBEPXHOCTH
U IIOJTHOW ITIOBEPXHOCTH KOHYCA.

CrepeomMeTpuueckue 3ajlayd  Ha
JI0KA3aTelbCTBO M BBIYMCIICHHE,
MIOCTPOEHUEM CEYEHUN LWIMHAPA,
KOHYca.

[Ipuknagneie 3aga4yu, CBS3aHHBIC
C UJIMHIPOM

Cdepa u map.

[lepeceuenmne cdepsl W mapa ¢
mIockocTero.  Kacanme mapa w
chepel  miIocKocThiO. Bunm wm
n300pakeHue mapa.

VpaBuenue cdepsl. [lmomanb

cdepsl 1 e€ yacTei.

Cummetpus cdepsl 1 mapa.

CrepeomMeTpuyecKkre 3aJaud Ha
JIOKa3aTeNbCTBO U BBIYHCIIEHHE,
CBsA3aHHbIE €O cdepoldl M IIapoM,
TIOCTPOEHUEM X CEUYEHUI
IJI0CKOCTBIO.

[Ipuknanueie 3a1auu, CBA3aHHbBIE
co cdepoii ¥ mapom.

[ToBTOpEHME: OKPY)KHOCTH Ha
IJIOCKOCTH, BBIYHMCIICHUS B
OKPY>KHOCTH, CTaHJJApTHBIE 11000US

Pazauunble KOMOWHAIUM — Ted
BpaIlleHUs 1 MHOTOT'PAHHUKOB.
Bagaun no TeMmMe «Tema wu

IOBEPXHOCTHU BPAILICHUA

CII0COOBI
KOHUYECKOU

KOHYC.
HOJIyYEHUS
IIOBEPXHOCTHU, KOHYCA.
HN3o6paxkarb KOHyC U €ro
CEYEeHM IIJIOCKOCTBIO, IPOXOIAIICH
yepe3 OCb, M  IUIOCKOCTBIO,
NEPIEHANKYIIAPHOM K OCH.
BeiBoauts  QopMmynel s
BBIYMCIICHUSI OOKOBOM U MOJIHOM
IIOBEPXHOCTEN TEJ BPALLECHHUS.
Pematp  crepeomeTrpuueckue
3aau, CBSI3aHHbIE C  TeJlaMu
BpallleHu, HaXO0XJIEHUEM
wiomaan OOKOBOM M MOJHOHN
MOBEPXHOCTH, MIOCTPOEHHUEM
CEYECHUM.
Hcnoab3oBaTh IIpu pelIEHUU
3aJa4 MIaHUMETpUYecKre (HakTbl 1
METO/IbI.

H3yuars

CpaBHHMBATH u
aHAIM3UPOBATb YTBEPXKJICHHUS C
[EIbI0  BBISBICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
paccyXIeHUM.

AHaJIM3UpoOBaThH u
MO/1eJINPOBATH Ha A3bIKE

FEOMETPUHN peajbHble CUTYalluH,
CBs3aHHbIE c KOHYCOM u

LHUIHHIPOM.
HccaenoBathb MOCTPOCHHBIE
MOJETH, B TOM YHCIE U C
HCII0JIb30BaHUEM amnmapata
anreOpsI

AxkTyaau3upoBatb (GakTel U
METO/IbI IUIAaHUMETPUH,
pelieBaHTHBIE TeME, MPOBOIAUTH
AHAJIOTHH.

CBobOoaHo ONepUpoOBATH

NOHATUSIMU: cepa U mIap, UEHTP,
paauyc, tuameTp chepsl U mapa.

HccaenoBath B3aUMHOE
pacroJIoKeHne cdepsl U
IJIOCKOCTH.

®opMyJIHpPOBATH ONpECICHHUE
KacaTeJbHOU MIIOCKOCTH K cepe.

Jloka3bIBaTh  TEOPEMBI
CBOMCTBE M NMPU3HAKE KAcATEIbHO
TUIOCKOCTH.

BeiBoauts  (dopmyny
BBIUMCIIEHUS  IJIOLIA] U
yepe3 paanyc cepsl.

Pemath  crepeoMeTpuyecKue

0
51

TSI
cepsl




3aJauu, CBsI3aHHbIE cO cdepoil u
1apoM, HaXOXKICHUEM IUIOLIAAN
cdepbl U e€ vacTel, MOCTPOCHUEM
ceueHuit cepsl 1 mapa.
AHa/IU3UPOBATH u
MO/1eJINPOBATh Ha A3bIKE
FEOMETPUHN peajbHblE CUTYalluH,
CBSI3aHHBIC C MAPOM U cPepoil.
Pemiate mnpocTteie 3amayu, B

KOTOPBIX burypupyror
KOMOWHAIIMM TEJ BpalleHUs |
MHOTOTPaHHHKOB.

Hcnoab3oBaTh IIpu pelIeHUU
3a/a4, CBSI3aHHBIX CcO cdepoil u
1apoM, TUIAHUMETPUYECKUE (PAKTHI
U METOJIbI.

Pemate  crepeomeTpuueckue
3a/ladyd, CBSI3aHHBIE C  TEJIaMH
BpaIleHUs, TMOCTPOCHUEM CEUYCHHI
TEN BpalleHus, ¢ KOMOWHAIMSIMU
TEJ BpPAIICHHUS] 1 MHOTOTPAHHUKOB.

IIpoBoauTh JIOTHYECKHU
KOPPEKTHBIE JIOKa3aTelIbHbIC
paccyX1eHus npu pelIeHnn
FeOMETPUYECKHUX 3a/1a4, CBSA3aHHBIX

c NEePIEeHIUKYISIPHOCTHIO
MJIOCKOCTEH.

AHAJIM3UPOBATH u
MO/1eJINPOBATH Ha A3bIKE

TCOMETPUU pEaIbHbIC CHUTYAaIlUH,
CBSI3aHHBIC C MHOTOTPAaHHUKAMHU.

HccaenoBarh  TOCTPOCHHBIC
MOJIENIM, B TOM 4YHCIE U C
UCTIOJIb30BaHUEM amrapara
anreopswl.




ILnomaan
NMOBEPXHOCTH
00bEMBI KPYIJIBIX TeJl
9 v)

u

O0béM numuaapa. Teopema 00
00BEME MPSIMOTO LUIIUHIPA.

[Tnomanu OOKOBOW W TOJHOMN
MOBEPXHOCTH IMIIMH/IPA.

Borancnenne o00bEMOB Tenm ¢
MMOMOIIIBEO OIPENEIIEHHOTO
uHTerpana. O6bEM KoHyca.

[Inoman OOKOBOM U MOJIHOMN
MIOBEPXHOCTH KOHYCA.

Crepeomerpuueckue 3aJauu,
CBSI3aHHBIC C BHIYHCIICHHEM 00BEMOB
HWIAHIPA, KOHYCA.

[IpuknmagHele 3amauum Mo TeMe
«O0BEMBI 1 TUTOIIAN TTOBEPXHOCTEN
TEJL.

O6béM 1mapa U  IIApOBOIO
cektopa. Teopema 00 00bEMeE TIapa.
[Tnomane chepsr.

Crepeomerpuueckue 3a/1a4y,
CBSI3aHHBIE C BBEIUYHMCIEHHEM 00BLEMOB
niapa, IapOBOTO CETrMEHTA,

IapOBOTO CEKTOPA.
[IpuknmagHele 3amaum Mo  TeMe
«O0BbEMBI  TEm», CBsS3aHHBIE C
00BEMOM I1apa U IIOMAIbI0 CEPHI.
CooTHOLIEHUA MEXTY
IIOUIAASIMH MOBEpXHOCTEN u
00BéMaMHU ITOJOOHBIX TE.
[TonoOHbIE TENa B IPOCTPAHCTBE.

Usmenenue 00BEMa npu
moxoouu.
CrepeoMeTpHUeCKUe 3a/1a4H,

CBSI3aHHBIE C BLIYUCIEHUEM 00BEMOB
TeJ U IJI0a[e MOBEPXHOCTEN

Cgobogno ONepupoBaTh
NOHATHAMU: 00BEM Telna,
IUIOIAb TOBEPXHOCTH.

DopMyJIHPOBATH
CBOICTBa 0OBEMOB.

Jloka3bIBaTh TeopeMbl: 00
00béMe mmIHMHIpA, 00 00BEMe
KoHyca. BeIiBoguTH (hopMynbl st
BBIYUCIICHUST 00bEMa YCEUEHHOTO

OCHOBHBIC

KOHYCa.

HccaenoBarb IIOCTPOEHHBIE
MOJEIH, B TOM YHCIE U C
HCII0JIb30BAHUEM amnrmapara
anreopsl.

3HaTh BO3MOXHOCTU pELIECHUs
3a/1a4 Ha TOCTPOCHHUE IHUPKYJIEM H
JIMHEWKOM, 0 KJIaCCHUUYECKHUX
HEepa3penImMbIX 3a/1a4ax.

Cgoboano onepupoBaTh
NMOHATUSIMU: IIIAPOBOM CETMEHT,
IapOBOM CJIOM, IIApOBOM CEKTOP,
OCHOBaHWE H BBICOTA CETMEHTAa,
OCHOBaHHWE M BBICOTA IIIAPOBOTO
CIIOAL.

BeiBoauth  dopMynel s
HaX0XJeHHUd OOBEMOB IIAPOBOTO
CerMEHTa, IIapOBOrO  CEKTOopa,
TIomaau chepsl.

Jloxka3pIBaTh
00BbEMe mapa.

Pematp  crepeomeTpuueckue
3aJaud, CBSI3aHHBIE C O00OBEMOM
nrapa, HIapOBOTO CErMEHTa,
[IAPOBOTO  CEKTOpa,  IUJIOHIAJIBIO
chepsl.

CpaBHuBaTH u
AHAJM3MPOBATH YTBEPXKIEHUS C
LENbI0  BBISIBICHUS  JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHUN.

AHAJIM3UPOBATH u
MO/1eJIUPOBATh Ha S3BIKE
TEOMETPUHN peajbHble CUTYaIluH,
CBsA3aHHBIE C OO0BEMOM Tapa,

TeopeMy 00

IapOBOrO0  CErMEHTa, IIapOBOTO
CErMEeHTa, TUIOMIA B0 C(hEepHhl.
Csobogno OnepupoBaTh
MOHSITHEM: TIOJ00OHBEIE Tela B
MIPOCTPAHCTBE.
BpruuciasaTe O0O0BEMBI TEI C
ITOMOIIILIO ONPeneNEHHOTO

HUHTCIrpaia.




Pemate  crepeomeTpuueckue
3a/1a4u, CBSI3aHHbIE c
COOTHOUIECHUSMHU MEXITY
IUIOAJIMHA  TIOBEPXHOCTEH U
00BEMamMu TOJOOHBIX TETI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE A0Ka3aTelbHbIe
paccy:kIeHusi TNpu  PEIICHUH
reOMETPUYECKHUX 3aJ1a4, CBS3aHHBIX
C BBIUKCICHHUEM OOBEMOB TEI C

[IOMOIIBIO OIIPEAEIEHHOIO
MHTErpaa, HaXO0XJIeHUEM
COOTHOILLIEHUSI MEXIY IUIOAIIMHI
MMOBEPXHOCTEN u 00bEMaMu
MOI00HBIX TEN.

AHa/IU3UPOBATH "
MO/1eJINPOBATH Ha A3bIKE

TEOMETPUHM pPEaIbHbIC CHUTYAIlUH,
CBSI3aHHBIC C o0BéMamMu u
MMOBEPXHOCTIMH Tell, Ha
JIOKA3aTeJIbCTBO M Ha HAXOXXICHUE
T€OMETPUYECKUX BETNYNH




IMoBTOpEHUE,
00001IEHNE
cucTeMaTH3anus
3HAHUM
(25 4)

Ob6o6maromee MOBTOPEHHE
MOHATUHI A METOHOB Kypca
reoOMETPUH 10-11 KJIACCOB,
CHUCTEMaTU3als 3HAHWM.

Hcropus pa3BUTHUA
CTEpPEOMETPUN KaK HayKH U €€ poJib
B pa3BUTHHI COBPEMEHHBIX
WHXXEHEPHBIX U  KOMIIBIOTEPHBIX
TEXHOJIOT U

Pematp  crepeomeTrpuueckue
3a/1a4u Ha JI0Ka3aTeNbCTBO
MaTEeMaTHYECKUX OTHOIIICHUH,
HaXO0XJIECHNE rE€OMETPUUYECKUX
BEJIMYUH (IUIMH, YIJIOB, IUIOMIAJCH,
00BEMOB).

Hcnoab30BaTh IIpu pelICHUU
CTEPEOMETPUUYECKUX 3a1a4
IUTAHUMETPUYeCKHe  (GakTel |
METO/IbI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHbIE JIOKa3aTeJIbHbIE
paccyXaeHus npu peleHnn
CTEPEOMETPUUYECKUX u
IUTAaHUMETPUYECKUX 3a/a4.

CpaBHHMBATH /|
aHAJIM3MPOBATH peasibHbIe
CUTYyaIH u BBISIBIIATH

BO3MOXHOCTb €€ MOJIEIUPOBAHUA
Ha A3BIKE TCOMETPUH.

MoaeanpoBarth peanbHYIO
CUTyallUI0O Ha SA3BIKEC I'COMCTPHUU H
HCC1e10BATh MOCTPOCHHBIE

MOJETH, B TOM 4YHCIE U C
HCII0JIb30BaHUEM anmapata
anreopswl.

Hcnonb3oBaTh KOMITBIOTEPHBIE
MPOrpaMMbl MPU PEIICHUH 3a/1a4.

IHonyyats mnpeacrabjieHue O
FEOMETPUHN KaK O pa3BUBAIOIIEHCS
Hayke, HCCIIEIYIOIEH
OKpYXXalolUi MHUp, CBSI3aHHOM C
pealbHBIMU o0BbeKTamu,
MOMOTaloNIe penuTh pealibHbIe
JKU3HEHHBIE CUTyalldd O POJU
CTepeoMeTpUn B Pa3BUTUHU
COBPEMEHHBIX  WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH




PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh U CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBJISETCS MPOJOJDKEHUEM
U pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca yriyOnEHHOTO YpOBHS OCHOBHOW mmIKoJibl. Kypc
IperHa3HayeH Juid (OPMUPOBaHUS Y OOydaIOLUXCA CTATUCTUYECKOMN KYJIbTYyphl U MOHUMAaHUS POJIU
TEOPUM BEPOSATHOCTEH KaK MaTeMAaTUYECKOTr0 WHCTPYMEHTA Il U3y4eHHUsS CIy4allHbIX COOBITHIA,
BEJIMYMH U TpoueccoB. IIpu m3ydeHnn Kypca oOoramaroTcsl MpeACcTaBIEHUs y4allluXcs O MeTojax
UCCIIEIOBAaHUSI M3MEHYMBOTO MHpa, pPAa3BUBAETCS NOHMMAaHME 3HAYMMOCTH U OOIIHOCTH
MaTeMaTHYEeCKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS.

Copep:xaHue Kypca HaIpaBJIEHO HA 3aKpeIUIeHHE 3HAHWUM, MOJYYEHHBIX MpPH M3YYEHHH Kypca
OCHOBHOM IIKOJIBI ¥ Ha Pa3BUTHE MPEACTABIEHUN O CIy4alHbIX BEIMYMHAX U B3aUMOCBS3SIX MEXKITY
HUMH Ha BXHBIX IPUMeEpax, CIOXKEThl KOTOPBIX MOUEPIHYTHI U3 OKpYyXaroiero Mupa. B pesynbrare y
00yJaroImXxcsi JOJDKHO C(OpMUPOBATHCS TMPEACTABICHHE O HanboJjiee YMOTPeOUTEIbHBIX M OOIIUX
MaTeMaTHYEeCKUX MOJENISAX, UCIIOIb3yEMbIX JIJIsl OMUCAHHSI aHTPOIIOMETPUYECKUX U JIeMOTpaduyecKuX
BEJIMYMH, TOTPEIIHOCTEN B pazNuYHblE pOJa H3MEpPEHUsX, UIMTEIbHOCTH Oe30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHHH W TPOIIECCOB B OOIIECTBE. YUEOHBII
Kypc sBigercs 0a30i Jii OCBOEGHMSI BEPOSITHOCTHO-CTAaTUCTUYECKMX METOJIOB, HEOOXOAMMBIX
CHeIHaMCTaM He TOJIbKO HHKEHEPHBIX CIIEIMATbHOCTEH, HO TaK)Ke COIMATBHBIX M IICUXOJIOTUYECKHX,
MTOCKOJIBKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIHHON Mepe MCMOJIb3YIOT anmnapaT aHaiau3a
O6onbpmmx MaHHBIX. LleHTpalbHYIO YacTh Kypca 3aHMMAaeT OOCYXKICHHE 3aKOHA OOJBIIMX YHCET —
(yHIaMEHTAJIbHOTO 3aKOHA MPUPO/Ibl, UMEIOIIETO MAaTEMAaTUYECKYIO (pOopMaTHU3aIIHIo.

B cooTBercTBUM C yKa3zaHHBIMHM II€JIIMH B CTPYKType ydeOHOro Kypca «BepositHocTh u
CTaTHCTUKa» CpPEJHEH IIKOJbl Ha YriIyOJIEHHOM YpPOBHE BBIJICIICHBI OCHOBHBIE COJEp)KaTeIbHbIC
muHuM: «CioyyaiiHble COOBITHS U BEPOSITHOCTH» U «Ciy4yaliHble BETMYMHBI U 3aKOH OOJIBIINX YUCEID».

[ToMUMO OCHOBHBIX JIMHUHM B KypC BKJIFOUEHBI AJIEMEHTHI T€OpUHU I'padOB U TEOPUU MHONKECTB,
HEO0OXOoIMMBbIe [UIsl TOJHOLEHHOIO OCBOCGHMSI MarepHajia JaHHOTO Y4eOHOro Kypca U CMEXKHBIX
MaTeMaTHYeCKUX y4eOHBIX KypCOB.

Copepxanne nuHuM «CrnydyaiiHple COOBITUST M BEPOATHOCTU» CIYKUT OCHOBOH st
(dbopMHpOBaHMS TPEACTABICHUI O pacHpeleieHUd BEPOATHOCTEH MEXIy 3HAYCHHUSIMH CIydailHBIX
BENUYMH. BakHyI0 4acTh B 3TOH coAep KaTeIbHOM JMHUM 3aHMMAaeT U3y4e€HHE T'eOMETPUYECKOrO U
OMHOMHUABHOTO paclpee]IeHUI U 3HAKOMCTBO C MX HEMPEPBHIBHBIMU aHAJIOTaMU — MOKa3aTeIbHbIM U
HOPMAaJIbHBIM paclpeieICHUsIMH.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMHU CIYYailHBIMM BEJIMYMHAMU U  PACIpEACIICHUSIMU,
aKIIEHTUPYIOT BHUMAaHHUE IIKOJbHUKOB HA OMHCAHUU M U3YYEHUU CIYYalHBIX SIBIEHUN C MOMOUIBIO
HenmpephIBHBIX  (QyHKIUI. OCHOBHOE BHUMaHHUE VJENSETCS MOKa3aTeIbHOMY W HOPMAJIbHOMY
pacnpeeneHusIM.

B kypce mnpenycmaTpuBaeTcs O3HAKOMUTEIBHOE H3YYEHHE CBSA3M MEXKIY CIy4allHBIMU
BEJIMYMHAMU U OIHCAHUE ATOH CBS3U C MOMOILBIO KOA(P(UIIMEHTAa KOPPEISALUN U €ro BHIOOPOYHOTO
aHajora. JTHU 3JEMEHThI COJEp)KaHMs PAa3BUBAIOT TeMy «/luarpammbl paccerBaHUs», U3YUYEHHYIO B
OCHOBHOM IIIKOJIE, U BO MHOTOM OTIMPAIOTCSl HA CBEICHUS U3 KypCOB alreOpsl M FeOMETpUH.



Emeé omuH sneMeHT coaepKaHus, KOTOPBIM NPEMAJIaraercsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIEIOBATEIbHOCTh CIYYailHBIX HE3aBUCHMBIX COOBITHH, HACTYHAOIUX B EIWHUILY BpPEMEHH.
O3HaKOMJICHHE C paCIpeIeICHHEM BEPOSTHOCTEH KOJIMYECTBA TAKMX COOBITHI HOCHUT Pa3BUBAIONIUI
XapakTep M SBISETCS aKTyaldbHBIM ISl OyAylmIMX aOUTYpUEHTOB, TMOCTYMAOIUX Ha YdeOHbBIE
CIICHUAJIBHOCTHU, CBA3aHHBIC C 06HI€CTB€HHI>IMI/I HayKaMH, TICUXOJIOTHEH U YIIPABJICHUECM.

MECTO KYPCA B YYEGHOM IIJIAHE

B YuebHoM 1utane Ha u3ydeHue yueOHOro Kypca «BeposaTHOCTh U cTaTHCTHKa» Ha YTIIyOoJaEHHOM
ypOBHE OTBOAMTCS 1 ydeOHBIN 4ac B HEAETIO B TEUEHHE KaXXI0To roaa oO0y4eHus, Bcero 70 ydeOHbIX
9acoB.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA TPUMEPHOM
PABOYEWM ITPOTPAMMBI (ITO TOJAM OBYUYEHUS)

OcBoenne y4yeOHOTO Kypca «BeposiTHOCTP M CTaTHUCTHKAa» Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHusl JIOJDKHO 00€CreunBaTh JOCTIDKEHHE CIEAYIOIIUX TPEAMETHBIX 00pa30oBaTebHBIX
PE3yNIbTaToB!

10 xkaace

e (CB0OOOIHO omepupoBaTh MOHATUAMU: Tpad, MIOCKUM rpad, cBA3HBIN rpad, myrh B rpade, LeMnb,
IIUKJT, IEPEBO, CTETIEHb BEPIINHBI, JIEPEBO CITYIallHOTO SKCIIEPUMEHTA.

e CB00OOTHO OMEpUpPOBaATh TMOHATHUAMH: CIIYYalHBIA SKCHEPUMEHT (OMBIT), CIy4alHOE COOBITHE,
JJIEMEHTapHOE ClydaiiHOe COObITHE (DJEMEHTapHBIM HWCXOJ) CIYYaifHOTO OIbITa; HaXOIUTh
BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

e Haxomuth u GopMynmupoBaTh COOBITHS: TIEpeceueHne, OObEeTMHEHNE TaHHBIX COOBITHH, COOBITHE,
MIPOTUBOMOJIOKHOE JaHHOMY; HCIIOJIb30BaTh JuarpaMmbl OJiliepa, KOOPAMHATHYIO TNPAMYIO s
pelIeHns 3a7ay; MoJIb30BaTbcsd (POPMYJION CIIOKEHUS BEPOSTHOCTEH Uil BEpOSITHOCTEH IBYX M TpeX
CITyJailHBIX COOBITHIA.

e OmnepupoBaTh MOHATUSIMH: YCIOBHAs BEPOSITHOCTh, YMHOXKEHUE BEPOSITHOCTEH, HE3aBUCHUMBIE
COOBITHSI, IEPEBO CIIY4alHOTO SKCIIEPUMEHTA; HaXOIUTh BEPOSITHOCTU COOBITHII C MOMOIIBIO ITPaBHiIa
YMHOJKEHUS, JI€peBa CIy4alHOTO OIbITA, HCIOJIb30BAaTh (OPMYJIY MOJHON BEpPOATHOCTHU, POPMYITY
baiieca mpu peuieHuun 3agad; onpeneisTh HE3aBUCUMOCTb COOBITUN 1O (opMylie U 1O OpraHUu3aluu
CIIy4aifHOTO HKCIEPUMEHTA.

e [IpuMeHATh U3yuyeHHbIE KOMOMHATOpPHBIE (HOPMYIBI Ui TMEPEUYUCICHUS SJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CITy4aifHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEH.

e (CB0O0OIHO ONEepUpPOBaTh NOHATUAMU: OWHAPHBIN CIIy4alHBIN ONBIT (UCIBITAHKE), YCIIEX U HEylayua,
HE3aBHCHMBbIE HCIIBITAHUS, CEPUS UCIBITAHUIN; HAXOIUTh BEPOSATHOCTU COOBITUN: B CEpUU HCIIBITAHUN
JI0 TIEPBOTO yCIeXa; B CEpUU UCIBITaHUN bepHyn; B OMBITE, CBA3aHHOM CO CIy4ailHBIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH.

e (CBOOOMHO omepupoBaTh MOHATHUAMU: CIy4aiiHas BEIMYMHA, pACIpeleieHHe BEPOSTHOCTEH,
auarpaMma pacripeseNieHusi, OuHapHas CiydaiiHas BeJIMYMHA, TEOMETpPHYecKoe, OMHOMHUAIbHOE
pacripeiesieHue.

11 kace

e OmnepupoBaTh MOHATHUSMH: COBMECTHOE PACIpPEIEICHUe IBYX CIYYalHBIX BETUYUH; UCTOIB30BATh
TaOIUIly COBMECTHOTO pacmpesiefieHus] IBYX CIy4alHbIX BENWYHH JIs BBIJCICHUS paclpenesieHus
Ka)KJI0M BETUYHUHBI, OTIPEIeNIEHUs] HE3aBUCUMOCTH CITy9aliHbIX BEITUYHH.



e (CBOOOTHO oOMEpUPOBATH TMOHITHEM MAaTEMaTHUYECKOTO OXHUAAHHUS CIyYalHOW BEJIHMYUHBI
(pacmipenenenusi); TPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OXHUJAHUS TMPU PELICHUU 3ajady;
BBIYHCIISITE MATEMATHYECKOE 0KHITaHUE OMHOMHUAILHOTO M TEOMETPUYECKOTO PACTIPEICTICHHIA.

e (CB00OJHO ONEpUPOBATH MOHATUAMU: JUCIIEPCHUsl, CTAHAAPTHOE OTKIOHEHUE CIyYailiHOI BEJMYMHBI,
IIPUMEHATh CBOWCTBA JUCIEPCUU CIIy4allHOM BEJMYUHBI (paclpeieiieHus) MIpu pELIeHUH 3ajay;
BBIYUCIIAATE AUCICPCUIO HW  CTAHAAPTHOC OTKIIOHCHHEC TCOMCTPHYCCKOIO H 6I/IHOMI/IaJII)HOFO
pacrnpeeneHuil.

e BpiunciasaTh BbIOOPOUYHBIE XapaKTEPUCTUKH IO JaHHON BBIOOPKE W OLIEHHWBATH XapaKTEPUCTUKU
reHepaanoﬁ COBOKYITHOCTH JAaHHBIX IIO BI)I60pO‘IHI)IM XapaKTCPpUCTUKAM. OLIGHI/IBaTI) BCPOATHOCTHU
cOOBITUH H MMPOBEPATH HpOCTefIHIHe CTaTUCTHUYCCKUEC THUIIOTE3bI, IIOJB3YyACh H3YYCHHBIMHU
pacrpeneneHusIMHy.

COJEPKAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHUA)

10 kaacc

I'pad, cBszubiil rpad, myrn B rpade: nukisl u 1end. CreneHb (BaJICHTHOCTH) BEPIIMHEIL
I'padsr Ha mmockocTH. JlepeBbs.

CnyyaiiHble SKCHEpUMEHTHI (OMBITBHI) U ClydailHble COOBITHS. JIeMEHTapHble COOBITUS
(ucxonpl). BeposTHOCTH ciy4aifHOrO coObITHS. bBIM30CTH YAcTOTBI M BEPOATHOCTU COOBITHIA.
CrnydaifHble OTIBITHI C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMH COOBITUSIMH.

Omneparuu HajJ COOBITHSIMHU: TIEpeceueHHue, OOBEeTUHEHWE, TPOTHUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyina CI0KEHUS BEPOSTHOCTEH.

VYcnoBHasi BEpPOSITHOCTh. YMHOKEHUE BEpOSITHOCTEW. JlepeBo cCiydailHOTO SKCHEpUMEHTA.
dopmyina nmoaHO# BeposTHocTH. Dopmyna baiieca. HezaBucumeblie coObITHS.

bunapHbBIii CydaiiHBIM ONBIT (MCHBITAHKE), yCIeX W HeyAada. He3aBucHMMBIE HCTIBITaHMSL.
Cepusi HE3aBHUCHMBIX MCHBITAaHWK JO TiepBoro ycmexa. llepecranoBku u (daktopuan. Yucio
coueranuii. TpeyronpHuk [Tackams. ®opmyna buaoma HeroToHa.

Cepuss He3aBHCHMBIX ucnbiTaHuil  bepHymau. CrydaliHbIE  BBIOOp M3  KOHEYHOM
COBOKYITHOCTH.

Cnyvailinass BenuuuHa. Pacnpenenenue BeposiTHOCTeH. [IuarpamMma pacnpeneneHus.
Onepanyu  HajJ  ClydyalHBIMM ~ BeJIMYMHAMU. buHapHas ciyyaiiHas  BenuuuHa.  [Ipumepsl
pacnpeseneHui, B TOM YHCIie TeOMETPUYECKOe U OMHOMHUAIBHOE.

11 kaace

CoBMecTHOE pacnpeiesIeHUE IBYX ClIy4aiiHbIX BeandnH. He3aBucumeble cilydailHble BEJTMYHHBI.

MaremaTnueckoe OKUJaHUE CiydailHOW BennuuHbl (pacnpezaeneHus). IIpumepsl npuMeHEHHs
MaTeMaTH4YeCKOT0 OXXMJaHMUs (CTpaxoBaHue, JjoTepes). MaremaTuuyeckoe OXHUJaHUE OHHApHOMN
CIIy4aiiHOM BeJMYMHBI. MaTeMaTuyecKkoe OKUIaHUE CYMMBI CIIy4alHBIX BEJIIMYMH. MaremaTudeckoe
O’KU/IaHUE TEOMETPUYECKOTO 1 OMHOMHAIIBHOTO paclipeiesIeHui.

Jlucniepcusi U CTaHJApTHOE OTKJIOHEHHME clydaiHOil BenwuuHbl (pacmpenencHus). Jucmepcus
OvHapHOH ciydailHOW BeJMYMHBL. MaTemaTudyeckoe OKHUIaHWE MPOU3BEICHUS U JTUCIIEPCHUS CYMMBI
HE3aBUCUMBIX CIIyJalHbIX BeJWYMH. Jlucmepcus W cTaHAApTHOE OTKIOHEHHE OMHOMHAILHOTO
pacmpenenenus. /ucnepcus U CTaHAAPTHOE OTKIOHEHHUE F€OMETPUYECKOTO PaCIIpENCIICHHUs.

HepasenctBo YeObiméBa. Teopema YeOwmméBa. Teopema bepHymnu. 3akoH OOJBIIMX YHCEI.
Bribopounslii Meroa wuccienoBaHuil. Bribopounble XapakTepucTHKH. OleHUBaHHE BEPOSTHOCTU
COOBITUSI O BBIOOPOYHBIM JaHHBIM. IIpoBepka mpoCTEHIINX THMOTE3 C MOMOIIBIO M3YYEHHBIX
pacIpeneieHui.



HenpepsiBHbie
pacnpeneieHus.

CIIy4alHbIE
PaBHOMEpHOE pacnpeneneHue u

BenuuyuHbl.  [Ipumepsr.

€ro

DO yHKIMSA
CBOMCTBA.

IIJIOTHOCTH BCPOATHOCTHU

3ajauu, MNOPUBOIALIUE K

[I0Ka3aTeJIbHOMY paclpeesIeHUI0. 3aauM, IPUBOIALINE K HOPMaJIbHOMY pactpeneneHuto. OyHkius

IUIOTHOCTU BCPOATHOCTH TIIOKA3aTCIILHOI'0 pacnpeaciCHus,

(GyHKIUS TJIOTHOCTH BEPOSTHOCTH

HOpMAaJIbHOT'O paclpCaACICHUA. (DYHKLII/IFI IUIOTHOCTH M CBOMCTBa HOPMAJIbHOI'O pacCrpeaciiCHusd.

TlocnenoBarenbHOCTD

pacnpenenenuto [lyaccona.

OAMHOYHBIX HE3aBUCUMBIX

COOBITUH.

3ajgaun, OPUBOAAIINE K

KoBapuarusi aByx ciny4ailHeIx BenuuyuH. Kosdpduument nuueitHoN koppernsipn. COBMECTHBIC

HaOroIeHUs ABYX BeMU4MH. BbiOopounbii koddduumeHT Koppemsiuuu. Pazmmune Mexay JTUHEHHOM

CBA3BIO U HpH‘II/IHHO-CHGI[CTBeHHOﬁ CBs3b10. JIuHEHHAS perpeccus, MCTOA HAMMCHBIINX KBAaApPaTOB.

TEMATUHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYYEHMUS)

10 xiaacce

Ha3zBanue pa3nena

OcHoBHBIE BUABI

ciyyaiiHble COOBITHS U
BEPOSAATHOCTHU COOBITHI
G w

u ClIy4ailHble COOBITHSL.
DneMeHTapHbIe COOBITUSA (MCXOJBI).
BeposiTHOCTh Cily4aliHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OIBITaxX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU

(Tembl) OcHoBHOE coep:KkaHue
AeATeTbHOCTH 00y4aroIMXCs
(K0JIN4eCTBO YaCOB)
JIeMeHThbI Teopuu | ['pad, cBsa3HBIN rpad, npeacTaBieHne IIpeacraBiasiTb OOBEKTHI U CBSI3U
rpacdos 3amaun ¢ nomoulbio rpada. CTeneHb | MKy HUMH C TIOMOIIbIO TIpada,
QB v (BaneHTHOCTb) BepHIMHBL. [lyTh B | HAXOIUTH MYTH MEXIY BEpIIMHAMU
rpade. Ilenmu m mukmel. ['pader Ha | Tpada.
miockoctu.  JlepeBo  ciydaitHOTO | BBIIEJasATH B rpade 1enu u IUKIbL.
JKCIIEpUMEHTA CTpouts [€peBO MO ONHMCAHUIO
CIy4allHOTO  OMbITA,  OINMKCHIBATH
cilydailHple COOBITHS B TEpMHUHAX
JiepeBa.
Pematp 3a1aun ¢ noMonibio rpagos
Cayuaiinble  onbIThl, | CitydaiiHble SKCIIepUMEHTHI (ONbITh) | BhIAeasTh U ONUCHIBATD Clly4yaiiHbie

COOBITHS B CITy4alHHOM OTIBITE.

D opMyJIHPOBATH YCIIOBHS
MIPOBEJICHUS CIIy4alfHOTO OIIBITA.
HaxoauTh BEpOSTHOCTH COOBITUH B
OIBITaX c PaBHOBO3MOIKHBIMU
2JIEMEHTAPHBIMHM HCXO0aMH

Onepanun Haj | Ilepeceuenue, oObenuHenue | Memodab3oBaTh auarpaMMbl Jilsiepa
MHOKeCTBAMH U | MHOXKECTB u COOBITHI, | U BepOaJIbHOE ONHUCAHUE COOBITHH
COOBITHSIMH. IIPOTUBOIIOJIOKHbIE COOBITHS. | IPY  BBIMIOJHEHUW OMNEpanuil Haj
Choxenne u | Popmyna CIOXKEHHUS BEPOATHOCTEH | COOBITUAMMU.

YMHOKEHHE VYcinoBHasg BEpOATHOCTb. YMHOXeHHE | OneHuBATH U3MECHEHUE
BEpPOATHOCTE. BeposiTHOCTeH. DopMmyna YCIOBHOM | BEpOATHOCTEH COOBITUH 1O Mepe
YciaoBuas BeposiTHOCTH.  DopMyna  MOJIHOW | HACTYIUIEHUs] JPYTrUX COOBITUH B
BE€POATHOCTh. BepositHocTH.  Dopmyna  balieca. | Cily4aiiHOM OIIBITE.

He3aBucumsblie He3zaBucumsie coObITHA Pemate 3amayv, B TOM 4YHUCIE C
coObITHA UCIIOJIb30BAHUEM JIEPEBA CIIy4alHOIO
Sy ombITa,  (GOPMYI  CIOXKEHUS WU

YMHOEHUS BEPOSITHOCTEH

JIEeMEeHTBI Komb6unatopHoe npasuio | PopmyaupoBarb U JJOKa3bIBaTh




KOMOUHATOPUKH YMHOKECHHUS. IIepecTtanoBKH U | KOMOMHATOPHBIE (DAKTHI.

(RR)) ¢dakropuan.  Ywmcno  coueranmii. | Ucnosib30BaTh MIPaBUIIO
Tpeyronbauk Ilackamsa. @opMyiia | yMHOXKEHUS, H3y4YEHHBIE
6unoma Herotona KOMOMHATOpHbIE  (GOpMYNBI  JUIs

IIEPEUHCIICHUS 3JIEMEHTOB
Pa3JIMYHBIX MHOKECTB, B TOM YHCIIE
JIEMEHTapHBIX coObITHI B
CJIy4ailHOM OTIBITE.

IHonb30BaThCH dopmyoit 51
TPEYrOJIbHUKOM [Tackans JUIS
OIPEIEIIEHUS YUCIIa COUYCTAHUI.
IIpumensaTs  Qopmyny  OuHOMA
Herorona g mpeoOpazoBaHus
BBIPAKEHUIN

Cepun bunapusIi CIIy4aiHbIN onbIT | Pa30MBaTh CI0XKHBIE SKCIEPUMEHTHI

10CJIeA0BATEIbHBIX (ucnblTaHWe), yclmex M HeyJdayda. | Ha OT/eIbHbIE UCTIBITAHUS.

HUCNBITAHUM. HeszaBucumble wncnbiTanusa. Cepus | Pemars 3a1a4u Ha MIOUCK

HUcnbrranus HE3aBUCUMBIX WCIIBITAaHUI JI0 | BEposATHOCTEH COOBITMIT B  cepuu

Bepnysiu. IIEpBOTO ycrexa. Cepus | CHIBITAaHMI O NEPBOrO ycnexa U B

CayuaiiHblii BbIOOp U3
KOHEYHOH

HE3aBHUCHUMBIX MCHBITAHUN bepHysuim.
CnyuaiiHplii BbIOOp M3 KOHEYHOM

cepusix wucneiTanud bepHymnu, a
TaKke B ONBITAX CO CIy4YallHBIM

COBOKYIHOCTH COBOKYITHOCTH. BBIOOpOM u3 KOHEYHOU
Sy [IpakTnueckas pabota C | COBOKYITHOCTH C MCIIOJIb30BaHUEM
HCIIOJIb30BAaHUEM ANIEKTPOHHBIX | KOMOWHATOPHBIX (PaKTOB U GopMyJ, B
TabIuIL TOM 4YHCJIE B XOJ€ NPAKTUYECKOH
paboThI c MIpUMEHEHUEM
CTaHJAPTHBIX (PYHKITUH
Cayuaiinbie CrnyuaiiHas BenurHA. | OcBaMBaTh TMOHATUA:  ClydaiiHas
BeJIUYUHBI u | Pactipenencuue BEPOSITHOCTEH. | BEeJIMUMHA, pachpeieseHue, Tabauna
pacnpeaeieHus Huarpamma pacrpeieneHus. | paclupeaeseHus, Juarpamma
(16 9) Onepanuun HaJ CIIy4yalHBIMM | pacrpeiesICHHUs.
BEJIMYMHAMHU. [Ipumepsl | HaxoguTh  3HaueHUsT CYMMBbl U
pacrpeaeneHui. bunapnas | npousBeieHUs CIy4yallHbIX BEJINYUH.
ciiyJaiiHas BenuunHa. | CTPOUTH OMHApHBIE pacnpeaeacHus
I'eomeTrpuueckoe pacnpeziesieHue. | 0 OMHMCAaHUI0 COOBITHI B CIIydalHBIX
bunomuansHOe pacmpeseneHue. | OmbITax.
Maremaruueckoe oxunanue | CTpouth u pacno3HaBaTh
cinydaiiHoM BenuuuHbl. COBMECTHOE | F@OMETPUYECKOe U OHMHOMHUAIbHOE
pacnpeneneHue JBYX  CIy4YalHBIX | pacipeeeHusl.
BenuuuH. HeszaBucumele ciydaiinble | PemiaTe 3agaun  Ha  BBIYUCIICHUE
BEJINYUHBI. CBoiicTBa | MAaTEMATHYECKOTO OKUJAHUS.
MaTeMaTHYECKOTrO oxunanus. | CTpouts COBMECTHBIE
Maremaruueckoe O’KUJAHHE | paCIpEEIICHNUS.
OuHapHOM ciyuaiiHOW BennuuHbL. | M3ydaTh cBOiicTBa MaTeMaTHUECKOTO
Maremaruueckoe 0’KMJIaHHUE | OKUJIAHUS.

reOMETPUYECKOr0 U OMHOMHUAIBHOTO
pacipenencHun. Hucnepcus 51
CTaHJApTHOE OTKJIOHEHHE.
Hucrniepcuss OMHapHON  ciydaitHOU
BenuuuHbl. CBONCTBAa  JMCIIEPCHUMU.
MareMarnueckoe 0’KHMJIaHHE

Pemats 3a3maum ¢
V3yYEHHBIX CBOMCTB.

[To u3yueHHBIM popMyIaM HAXOAUTH
MaTeMaTHYECKHE OXXUTAHUS
CIy4alHBIX  BEJIWYUH, HUMEIOLIUX
reOMETpHYecKoe U OMHOMHAIILHOE

INOMOIIBIO




IIPOU3BEACHUS U JUCIEPCHUSI CYMMBI | paclpeneieHUs

HE3aBUCHMBIX CIIydallHbIX BeJWYMH. | OcBauBaTh IOHATUA: JUCHEPCHUS,

Hucnepcus OMHOMUABHOTO | CTAaHJAAPTHOE OTKJIOHEHUE CITy4ailHOM

pacrpeneneHus. BEJIMYMHBI.

[IpakTnueckas pabota ¢ | Haxonursp JUCIIEPCUIO 1o

UCIIOJIb30BaHUEM AJIEKTPOHHBIX | PACIPEEIICHUIO.

TabIUIL H3y4yarthb CBOMCTBA JUCIIEPCUM.
[To m3ydeHHsIM (hopMynaM HAXOAUTH
JIACTIEPCHIO OMHOMUATILHOTO
pacopeneseHus, B TOM YUCIE B XOJe
PAKTHYECKON pabOoThI

11 kaace

Ha3Banue pa3nena
(Tembl)
(K0JIN4eCTBO YaCOB)

OcHoOBHOE€ CoacpKaHuE

OcHOBHBIE BHABI
JAeATeJbHOCTH 00y4arouxcs

3aK0oH 00JbIINX YHCEJT

(S4)

HepaBenctBo UYeObimeBa. Teopema
UeoOpimeBa.  Teopema  bepnymim.
3akoH OonblIKX yKcen. BeiOOpoUHbIit
METO]T UCCIETOBAaHIHN.
[IpakTnueckas
HCII0JIb30BAHUEM
TaOJINII

pabota c
AIIEKTPOHHBIX

Pa3oupartnb
TEOPEM.
OcBauBath BBIOOPOUYHBIIT METOJ
HCCIICIOBAHNH, B TOM YHCIIE B XOJIC
MPAKTHYECKON pabOThI

JOKa3aTcJIbCTBa

J1eMEeHThbI
MaTeMaTH4YecKoi
CTATHCTHKH

(64)

I'enepanpHas COBOKYITHOCTh u
ciyJaiiHasi BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU ~ XapaKTEPUCTHKAMHU.
OueHka cCpeaHero W JUCIEPCUH
reHepaJbHOU COBOKYITHOCTH c
MOMOIIBIO BBIOOPOYHBIX
XapaKTEPUCTHK. OnenuBanue
BEPOSTHOCTEH COOBITHIA IO BEIOOPKE.
Cratuctuueckas rumnortesa. [IpoBepka
OPOCTEHIIUX THUIOTE3 C TMOMOIIBIO
CBOMCTB M3YyYEHHBIX PacIpeaeICHUN.
[IpakTnueckas paboTa c
UCIIOJIb30BaHUEM AIIEKTPOHHBIX
TaOJINILL

OcBauBaTh NOHATHS: TeHEpaJIbHAs
COBOKYITHOCTb, BBIOOpKA,
BBIOOPOYHOE cpenHee "
BBIOOPOYHAS TUCTICPCHUS.
BoruncasaTs BbIOOPOYHBIE
XapaKTePUCTHUKU W HA UX OCHOBE
OIICHUBATH XapaKTEePUCTUKH
reHepaibHONW COBOKYITHOCTH.
OcBauBarthb TMOHSITHSA:
CTaTHCTUYECKas THIOTE3a.
OueHuBaTh BEPOSATHOCTH
coOBITHIA u POBEPTH
MpOCTEHIlINe TUTIOTE3bl HA OCHOBE
BBHIOOPOYHBIX JIaHHBIX, B TOM YHUCJIE
B XOJI€ MPAKTUYECKOI pabOThI

HenpepbiBHBIE
cJIy4YaiiHble BeJUYNHBI
(pacnpeneJienus),
NMOKAa3aTeJIbHOe "
HOpPMAaJIbHOE
pacnpeneaeHus

(4 1)

[Ipumepbl HENPEpPHIBHBIX CIYYAHBIX
BEJIMYKH. OyHKIMA  [JIOTHOCTH
BEPOSITHOCTH. PaBHOMEpHOE
pactnpenenenue. Ilpumepsr  3axay,
NPUBOAALINX K IMOKa3aTeIbHOMY M K
HOPMaJIbHOMY pacripeieIeHUsIM.
@yHKIMS IUIOTHOCTH  BEPOSITHOCTH
II0KAa3aTeIbHOTI O pacnpeneseHusl.
@yHKIMS MJIOTHOCTH BEPOSTHOCTH
HOPMAJIbHOTO paclpeeeHus

3HaKkOMHUTBCSH NOHATHSIMU.
HeTpepbIBHAS ciyJaiiHas
BEJIMYHHA, HEIPEPHIBHOE
pacrnpezeneHue, byHKIMSA
MJIOTHOCTU BEPOSITHOCTH.
HaxoauTh BeposSTHOCTU COOBITHIA
MO JTAaHHOM (PYHKITUU TUIOTHOCTH.
3HAKOMHUTBCA C TNOHATHSMHU.
MMOKAa3aTelIbHOE pacrpezeneHue,
HOPMaJIbHOE pacmpe/ieieHue.
BoiaensTh o OIMMCaHMIO
cilyJailHbie BEJINYMHEI,
pacrnpeiesIeHHbIe 110




[I0Ka3aTeIbHOMY  3aKOHY, IO
HOPMaJIbHOMY 3aKOHY.
Pazoupars  npumepbl  3ajauy,

OPUBOAALINX K MOKa3aTeIbHOMY
pacrpenesieHuIo 1 K HOpMaJIbHOMY
pacrpeneeHuIo

Pacnpenenienue
IIyaccona
24)

[TocnenoBarenbHOCTD OJIMHOYHBIX
HEe3aBUCHUMBIX  coObrtuid.  [Ipumep
3a7a4y, MIPUBOIAIIECH K
pacupenenenuto [lyaccona.
[IpakTnueckas pabora c
HCIIOJIb30BaHUEM AIIEKTPOHHBIX
TabIUI

OIMCAHHIO
BCINYHUHBI,
3aKOHY

BoiaeasaTs 1o
CIy4ailHOTO  OIbITa
pacrpeneneHHbIe
Ilyaccona.

PemiaTh 3amaum, B TOM 4YHCIIE B
X0Jle MpaKTHYeCKOW paboThl C
PUMEHEHHEM CTaHJIapPTHBIX
(GYHKIMH 37€KTPOHHBIX TaOIHI]

110

Ces3b
CJIy4ailHbIMU
BeJIUYUHAMU

(6 1)

MEXITY

Kosapuanus IBYX CIIy4alHbIX
BenuuuH. Koadduuuent koppenauuu.
CoBMecTHbIE ~ HaAONMIOJIEHUS  JIBYX
BenU4MH. Be100pouHbIii KoahduimeHT
KOPPESAILNN. Paznuuue MEXTY
JUHEHHON CBSI3bI0 W MPUYUHHO-
CIEICTBEHHON CBs3bl0. JImHelnasa
perpeccusi. [lpaktuueckas paboTa ¢
HCIIOJIb30BAHUEM IIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: KOBapHUaLIUs,
KO3 UIIUEHT KOPPEJIALNH,
JIMHENHAas 3aBUCHMOCTb.
OueHuBaTp  XapakTep  CBS3U
MEXIy CIydallHbIMH BEJIMYHUHAMH,
UCXOAsl W3 TPUPOJBI JAaHHBIX H
BBIYHCIICHHBIX XapaKTEPUCTHK.
Hcnoab3oBarb JUarpaMMbl
pacceuBaHMsl Ui U300paKeHUs
COBMECTHOTO paccenBaHUs
JAHHBIX.

Haxoauth KOXPOUIIMEHTH OCH
IUarpaMMbl, B TOM 4YHCIIE€ B XOJE
MIPaKTUYECKON paboThl c
MPUMEHEHHEM CTaHIAPTHBIX

byHKIUH

O0001mIeHne "
cucTeMaTH3alus
3HAHMH

(11 )

[IpencraBnenue JaHHBIX C MMOMOUIBIO
TabMUI M JUarpamm, omHcaTeIbHas
CTaTUCTHUKA, OIIBITHI c
PaBHOBO3MOKHBIMU ~ 3JIEMEHTAapPHBIMU
COOBITHAMH, BBIYUCIICHUE
BEPOSITHOCTEHN COOBITHI c
PUMEHEHUEM bopmyn u
rpaduyeckux METOJI0B
(koopauHaTHas  TOpsiMas,  JEpPeBO,
ouarpamma  Jinepa),  ciydaiiHbIe
BEJINYUHBI u pacrpeneneHus,
MaTeMaTHYECKOe 0’KHMJIaHHE
CIIy4aiiHOM BEIUYHHBI

IloBTOpATH U3YyUYEHHOE u
BBICTPanuBaTh CUCTEMY 3HAHUI
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