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OenepanpHas pabouyas mporpamMma 1o ydeOHOMY Tmpeamery «MaremaTukay
(yrmyOnéHHBIN ypoBeHB) (mpeaMeTHas o0nacth «MaremaTtuka u HHPopMaTHKay) (1anee
COOTBETCTBEHHO — [IpOrpaMMa o MaTEMaTUKE, MaTEMAaTHKa) BKIFOYAET MOSICHUTEIbHYIO
3aMKCKy, cojliepKaHue OOy4eHUs, IJIaHUPYEMbIE Pe3yJlbTaThl OCBOCHHUS MPOrPaMMBbI
0 MaTeMaTHKe, TEMAaTUYECKOE MIIAaHUPOBAHUE.

[TosicHuTebHAS 3aMMCKA OTpaXKaeT OOIIME LENH U 3aJa4d U3YYCHUS] MAaTEeMAaTHUKH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUI0 OOy4YarolIMMUCH,
MECTO B CTPYKType ydeOHOro IjaHa, a TakXe MOJAXOAbl K OTOOpY coaepKaHus,
K OIpEACIICHUIO IUIAHUPYEMBIX pe3yJIbTaTOB U K CTPYKType TEMaTHYECKOTO
IUTAHUPOBAHMSL.

Conepxanve oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npearaTcs s 0043aTeIbHOTO M3YUYEHHUS! B KaXK/IOM KJIacce Ha YPOBHE CPEAHETrO
o011iero oOpa3oBaHusl.

[InanupyemMble pe3ysbTaTbl OCBOCHHSI MPOrPaMMbl MO MAaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE PE3yJbTaThl 3a BEChb NEpUOJ] OOy4YeHHUS Ha YPOBHE
CpeHEero o0IIero oOpa3oBaHUs, a TAKXKE MPEAMETHBIE JOCTHXKEHHS O0Yy4arollerocs
3a KaXblil T0J] 00y4YeHUs.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma o MaTeMaTuke yriyOJ€HHOTO YPOBHS I 0OYJArONIUXCsl HA yPOBHE
cpeadero obmero oOpa3oBanms paspadoraHa Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHWMN, TPEIBABIACMBIX K MaTEeMaTHYECKOMY
o0pa30oBaHMIO, W TPATUIIMNA pPOCCUUCKOro oOpazoBaHus. Peanmuzarusi mporpaMMbl
Mo  MaremMaTuke  oOecleuynBaeT  OBJIQJCHHE  KIIOYEBBIMH  KOMIIETCHITUSIMHU,
COCTABJISIFONIIMMH  OCHOBY [IJI1  CAMOPAa3BUTHUS M  HEMPEPBIBHOIO 00pa3oBaHMS,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHUS TUYHOCTU
oOy4Jaronuxcs.

B mporpamme 1mo maremaTuke YYTSHBI HACH U MOJ0KeHUS «KOHIENIUY pa3BUTHS
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoii ®epepanun». B cooTBercTBUUM
C Ha3BaHUEM KOHIICTIIIMK MaTeMaTHIeCKOe 00pa3oBaHKE JOHKHO, B YaCTHOCTH, PEIIaTh
3aayy OoOecTedueHns HEOOXOIUMOTO CTpaHe 4YHciia OOyJaronuxcs, MareMaThuecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJOJDKCHHUST O0Opa30BaHMS IO Pa3TMYHBIM
HaIpaBJICHUAM, BKJIFOYAs MPEIOIaBaHNEe MaTEMaTHKH, MAaTEMaTHICCKHE HCCIICOBAHUS,
paboty B cdepe MHDOPMAIMOHHBIX TEXHOJIOTHM W JIPYTUX, a TaKkKe OoOecreueHus
JUTSL K&KIOTO 00YyJaroIerocss BO3MOKHOCTH JTOCTHXKCHHS MaTEMaTHYECKON MTOATOTOBKH
B COOTBETCTBHUU C HEOOXOJAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3a]a4y
HalleJIeHa MporpaMmMa 1Mo MaTeMaTHKe YIIIyOJIEHHOTO YPOBHSL.

B snoxy uudposoit Tpanchopmaruu Bcex cdep UYEIOBEUECKOW NESITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM YEJIOBEKOM 0€3  XOpOIIeH
MaTEMaTUYECKON TMOJATOTOBKU. JTO OOYCIIOBIEHO T€M, YTO B HAIIM JHU PACTET YHUCIIO
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CHELIMATIBHOCTEN, CBSI3aHHBIX C HEMOCPEICTBEHHbIM IPUMEHEHHEM MaTeMAaTHUKH:
u B cdepe SKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTHYECKHX OONACTAX, M JaxKe
B ryMmMaHuTapHbix cpepax. Takum oOpa3zom, Kpyr o0OydaromMxcs, Ui KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM IpeaMeToM, (yHIaMEeHTOM o00pa3oBaHUs,
CYIIECTBEHHO pacuupsieTcsa. B Hero BXoasaT HE TOJIBKO OOydYaroniuecs, MiaHupyroIne
3aHMMATbCS TBOPYECKOM M HCCIIEAOBATEIbCKOM pabOTOM B 00JaCTH MaTEMaTHKH,
MH(POPMATUKH, (PU3UKHU, SKOHOMUKH U B IPYTruX 00JACTIX, HO U T€, KOMY MaTeMaThka
HY>KHA JIJIs1 UCTIOJIb30BaHUs B MPOQECCHsiX, HE CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYMMOCTh MAaTEMAaTHKU OOYCJIOBJIEHA TEM, YTO €€ MpPeaIMETOM
ABISAIOTCA (PyHIAaMEHTaJIbHbIE CTPYKTYphI HAIIETO MHpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE ~ OTHOLIEHUS, (YHKUMOHAJIBHBIE 3aBUCUMOCTHM M  KAaTErOpUH
HEOIPEEeNEHHOCTH, OT NPOCTEHIINX, YCBAaUBAaE€MBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX ISl Pa3BUTHS HAYYHBIX U TEXHOJOTHYECKHX
uzaei. be3 KOHKpeTHbIX MaTeMAaTUYECKUX 3HAHUI 3aTpyJHEHO NMOHUMAaHHUE MPUHIUIIOB
YCTPOMCTBA W HCIOIB30BAHMS COBPEMEHHON TEXHHUKH, BOCIPHUITHE W MHTEPIPETAIUS
pa3HOOOpa3HOM  COLMAIIBHOM, 3KOHOMHUYECKOW, TMOJUTHYECKOM  HMH(POpMALINH,
Manos(p(eKTUBHA IMOBCEJAHEBHAs IpaKTUYecKas AeATeabHOCTh. Bo MHorux cdepax
pohecCHOHANBEHOM AEITETFHOCTH TPEOYIOTCS YMEHUS BBIIIOJIHATH PACYETHI, COCTABIIATH
JITOPUTMBI, TPUMEHATH (HOPMYINBI, MPOBOAUTH TE€OMETPUYECKUE U3MEPEHUs U
MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABISTH HHPOPMAIHIO
B BHUJI€ TaOJHII, AHarpaMM U rpaduKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CIydailHbIX
COOBITUH.

OmHOBpPEMEHHO € paciupeHreM cdep MPUMEHEHHS] MaTeMaTUKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaXKHbIM CTAHOBUTCS MaT€MaTUYECKUH CTUJIb MBIILJICHUS,
NPOSIBIISIOLIMICS B OINpenelEHHbIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTEeMaTHKHd B apceHal MPUEMOB M METOJOB MBIIIJICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIHS U JeAYKLHsI, 0000IIeHHE U KOHKPETU3allHsl, aHaJIu3 U
CUHTE3, KJaccu(uUKalus U cucreMarusanusi, adctparupoBanue u aHanorus. OObeKThI
MaTEeMaTHYECKUX YMO3AKJIIOUEHUH, NpaBWia HUX KOHCTPYMPOBAHHUS pPACKPBHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAaOOTKE  YMEHUS
dbopMynupoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CY)KICHHUS, TE€M CaMbiM (DOPMHPYIOT
JOTMYECKHM CTUIb MbIIUICHHUS. Beaymas poib NpUHAANEKHUT MaTeMaTUKe
B ()OPMUPOBAHUHU ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAHUHA YMEHUH
JEHCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B Tmpoliecce pemieHust 3agad — OCHOBBI Ui OpraHu3aluu
yueOHOW MAesITeNTbHOCTH Ha YpPOKaxX MaTeMaTWKH — pa3BUBAIOTCS TBOpYECKas U
NPUKIIAHAS CTOPOHBI MBIILJICHUS.

OOyuenne mMaTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
parMoHAIbHYI0O U MH(POPMATUBHYIO pPeYb, YMEHUE OTOMpPATh HamWOoJiee MOIXOJISAIINE
SI3BIKOBBIE, CHMBOJHMYECKHE, TpadUUIecKue CpeACTBa ISl BBIPAXKCHHS CYXICHUU U
HaTJISAHOTO X MPEACTABICHUS.



HeoO6xoaumbiM KOMIIOHEHTOM OO0Ileld KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
SBIISIETCS 00I1Iee 3HAKOMCTBO C METOIaMU TTO3HAHUS IEHCTBUTENIHOCTH, TIPEICTABICHHE
O MpeaMeTe M METOJI€ MAaT€MATHKH, €ro OTJIMYUAX OT METOJOB €CTECTBEHHBIX W
I'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUsT MAaTeMaTUKU MJiS pelIeHUs
HAYYHBIX U MPUKIAJHBIX 33/a4. TakuM 00pa3om, MaTeMaTu4eckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B (hopMHpOBaHUE 001IEH KyIbTYphl YEJIOBEKA.

N3yyeHne MareMaTHKu CIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
MOHUMAHUIO KPAacOThl W M3AIIECTBA MAaTEMATHYECKUX PACCYXICHUHN, BOCIPHUATUIO
reoMeTpUYeCKUx GopM, YCBOCHUIO UJEU CUMMETPHH.

[TpuoputerHbiMu HessiMu o0yueHust Marematuke B 10—11 knaccax Ha yrimyOnéHHOM
YPOBHE MPOJIOJKAOT OCTaBAThCS:

dbopMupoBaHHE LEHTPAIBHBIX MATEMATHYECKUX TMOHATUM (YUCIO, BEJIMYMHA,
reoMerpudeckas (Qurypa, mnepemMeHHas, BEPOATHOCTb, (YHKIMA, MPOU3BOIHAS,
MHTErpai), 00eCneynBaOIINUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;

MO/BECHUE OOYyYaroUMXcsl Ha JOCTYIHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKU U OKPY>KAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKN KAK YacTH
oOLIel KylbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH oOydarouiuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYEHUIO MAaTEMAaTHKH;

dbopmupoBanre (QYHKIIMOHAIBHON MaTEeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE AaCHEKThl B PEAIbHBIX KU3HEHHBIX CHUTYalMsIX
U TpU M3YYCHUH JPYTHUX Y4YeOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyaupoBaTh WX Ha S3bIKE MaTEMaTUKH U  CO3/1aBaTh
MaTeMaTHYECKHEe MOJCNIHM, TNPUMEHATh OCBOCHHBIM MaTeMaTUYeCKUN  ammapar
JUIS. pEUIEHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ady, MHTEPIPETUPOBATh U OLIEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MmateMaTtuk B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHSI sABIsAIOTCA: «Yucna © BBIYMCIHEHUS», «ANredpa» («Anredpandeckue
BBIPOKEHUS», «YpaBHEHUS U HEPAaBEHCTBa»), «Hayana mMareMaTnyeckoro aHaiamusa,
«T'eometpusi»  («['eomerpuyeckue ¢urypel U HUX CBOMcCTBa», «l3mepenue
F€OMETPUYECKUX BEIMYUH»), «BeposATHOCTP M CTaTUCTUKa». JlaHHBIE JMHUH
Pa3BUBAIOTCS MapaJlyIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3auMoercTBuu. Kpome 3toro,
uX OOBEIUHSET JIOTUYECKAsl COCTABJISIONIAS, TPAAUIIMOHHO TPHCYIAs MAaTeMaTHKE U
NPOHMU3BIBAIONIASE BCE MaTeMaTHYECKUE KypChl U COJEpXkaTelbHbIE JIMHUM.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMEHHE ONMEPUPOBATH MOHATHUIIMHU:
ONpeJieNieHre, aKkCHMoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, J10KAa3aTENbCTBO,
paBHOCWJIbHBIE  (DOPMYIHUPOBKH,  yMeHHME  (QOpMYIHpOBaTb  OOpaTHOE  H
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, TMPUBOJIUTH MPUMEPHI U  KOHTPHPHUMEPHI,



UCIIOJIb30BaTh METOJI MAaTEeMaTUYeCKOM WHAYKIMU, TMPOBOAUTH JOKa3aTelIbHbIE
pacCyKJI€HusT TMpU pELIEHUWH 3ajad, OLEHHUBATh JIOTHYECKYIO IPAaBHIBHOCTh
paccyXJIeHUH» OTHOCUTCSA KO BCEM Y4YEOHBIM KypcaM, a (POPMHUPOBAHUE JIOTUYECKUX
YMEHUHN pacnpeenseTcss Mo BceM rojlaM oOy4YeHHsi Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus.

B cootBercTBUU ¢ ®I'OC COO MatemaTuka sSBIsSETCS 00sS3aTEIbHBIM MIPEAMETOM
HAa JAHHOM YypoBHe oOpazoBanusi. Hacrosmelt mnporpammoil 1o MaTeMaTHKE
IpeaycMaTpuBaeTcs HM3ydyeHHe ydeOHoro mpeamera «MareMaThka» B paMKax TpEX
y4eOHBIX KypCOB: «AnreOpa M Hayajda MaTeMaTHYECKOTO aHainu3a», «['eomeTpusy,
«BeposTHOCTh M cTaTtucTrKay. OOPMUPOBAHHE JIOTUYECKUX YMEHUN OCYILIECTBIISIETCS
Ha TPOTSHKEHUU BCEX JIEeT OO0ydeHHs Ha YPOBHE CpEHEro oO0Iiero oOpa3oBaHUf,
a DJIEMEHTHI JIOTUKHU BKJIIOYAIOTCS B COJIEpKAHME BCEX HA3BAHHBIX BBINIE YYCOHBIX
KYpCOB.

OO0miee KOJIMYECTBO YacOB, HAMNpPABICHHBIX HA M3yYCHHE MaTEMAaTUKH
Ha yriayoneHHoM ypoBHe — 544: B 10 knmacce — 272 vaca (8 wacoB B Heznenro), B 11 kmacce —
272 gaca (8 4acoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’kaIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MMO3UIIMHM OO0YyYaIOMIeToCs] KaK aKTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHUMCKOrO OOIIECTBa, MPEACTABICHUE O MaTEeMaTHYECKHX
OCHOBaxX ()YHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYp TPaXkIaHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JIPYTO€), YMEHNE B3aUMOICHCTBOBATH C COIMATBHBIMHU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSIMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKOW TpaKAAHCKOW HJCHTHUYHOCTH, YBa)KEHHUS
K DpPOLIIOMY M HACTOSIIEMY POCCHUMCKOW MATEMATHKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHXKCHUSAM POCCUHCKUX MAaTeMaTUKOB UM POCCUMCKOM MAaTEMaTHYECKOM IIKOJIBI,
UCIOJIb30BaHUE ATHX JOCTHKEHHM B JpPYyruX Haykax, TEXHOJIOTUAX, cdepax
DKOHOMUKHY;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIbHOCThIO Y4YEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUWE K MHUPY, BKIIOYasg OCTETUKY MAaTEMATUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady, PEIICHWM, pPacCy>KIEeHUN, BOCHPUUMYHUBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3NYECKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh YMCHHS TPUMEHSAThH MaTeMaTHYSCKHWE 3HAHUSA B HHTEpecax
3I0POBOTO W 0O€30macHOro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBO€ MHTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXA,
perynspHas gundeckas akKTUBHOCTD), (PU3NYCCKOE COBEPIIICHCTBOBAHUE MPH 3aHATHSIX
CTIOPTHBHO-0370POBHUTEIHLHON JACSITEILHOCTHIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAy, OCO3HAHHE IIEHHOCTH TPYIOIHO0OUS, UHTEPEC K Pa3IMYHBIM
chepaM TIpOPECCHOHATBHON JEATENBHOCTH, CBS3aHHBIM C MAaTEMaTHKOM U €€
IPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBLIA BhIOOp Oyaymiei mnpodeccuu u
peanM30BLIBATE COOCTBEHHBLIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH
K MaTeMaTH4eCKOMy 0Opa30OBaHHIO U CaMOOOPa30BaHMIO Ha MPOTSLKEHWH BCEH JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHMH NPAKTHYCCKHMX 3a1a4 MaTeMaTHYECKOM
HAITPaBJIEHHOCTH,



7) PKOJIOTHYECKOI0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYpbl, IOHUMAaHUE BIIMSHUS COLIMAIBHO-
HPKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEJIbl, OCO3HAHUE
rJ100aJbHOTO  XapakTepa OHKOJOTHUECKUX IpoOJieM, OpHEHTAIMs Ha IPUMEHCHHE
MaTeMaTHYECKUX 3HAHUM [ pelIeHUs] 3aJad B OOJAaCTH OKPYXKAIOIIEH Cpelibl,
IJIAHUPOBAHUE MOCTYNKOB M OLICHKH MX BO3MOXHBIX MOCIEACTBUM ISl OKPYXKAIOIIEH
CpeJibl;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIECTBEHHOM NMPaKTUKH, MTOHMMAaHUE MaTeMaTH4YECKONW HAayKH Kak
cepbl YeIOBEYECKON AESITENbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAUUMOCTHU JJIsl pa3BUTHUSA
UMBUJIM3ALMM, OBJAJCHUE S3bIKOM MAaTEMaTUKM M MaTeMaTH4YEeCKOW KyJIbTypou
KaK CpPEACTBOM IIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIISITH IIPOEKTHYIO U
UCCJIEI0BATENBCKYIO JIEATEIbBHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare u3yueHuss MaTeMaTUKU Ha YPOBHE CPEIHEro o01iero oopa3oBaHus
y oOyuaromierocs OyayT cpopMHpoBaHBI MO3HABATENbHBIE YHHUBEpCAIbHbIE y4eOHBIE
JEHUCTBUS, KOMMYHUKATHBHBIE YHUBEpCAIbHbIE Yy4de€OHbIE NEUCTBUS, PEryJISTUBHbBIC
yYHHUBEpCaJbHbIE yUEOHbIE IEUCTBUSA, COBMECTHAS JAESITEIbHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble Jiorn4yeckue 1ecTBUA:

BBISIBJSITh UM XapaKTEPU30BaTh CYLIECTBEHHbIE TMPU3HAKKM MaTEeMaTUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUN MEXKIY MOHSATUSIMHU, (HOPMYJIUPOBATH OINpEICICHUS
MOHSTUH, YCTAHABIMBATh CYIIECTBEHHBIM NPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS
17151 000O0IIEHUS ¥ CpaBHEHUSI, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (GOPMYIUPOBATH U TPEOOPA30BLIBATH CY)KJICHHS: YTBEPAUTEIbHBIC
U OTpUIIaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISIT MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTHBOPEUHUS
B (akTax, MaHHBIX, HAOIONCHUSX W YTBEPXKICHUSIX, MpeajaaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeNaTh BBIBOJIBI C UCTIOJb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOUCHHUM, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIbHO JIOKAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(OpsiMble W OT MPOTUBHOIO), BHICTPAaUBATh apryMEHTAIMI0, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BEIOMpaTh HauboJee MOAXOAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPHUEB).



Bba3oBnle uccieaoBaTe/IbCKHe AeCTBUSA.

WCIIOJIb30BaTh  BOMPOCHI KAk HCCIICIOBATENIBCKUM ~ HHCTPYMEHT  ITO3HAHMS,
dbopMyIUpOBaTE BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpPEUHE, MpOoOIeMy, YCTaHABIMBATD
HMCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOATEJIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, POIECCAMU;

CaMOCTOSITeNIbHO (hOpMYyJIHpOBaTh OOOOIIEHHUS M BBIBOJABI 110 pPe3yibTaTaM
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IMOJYUYCHHBIX
pE3yIAbTAaTOB, BHIBOJIOB U 00O0IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MPEIIOIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmei:

BBISIBIISITH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIIPOC
U JUIS pELICHUS 33/1a4u;

BBIOMpaTh HMHQPOPMAIIMI0O W3 HCTOYHUKOB PA3JIMUHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BUJIOB U (HopM
MpeACTaBICHHUS;

CTPYKTypUpOBaTh HWH(OpMAILNIO, TMPEACTaBISITh €€ B pa3IuyHbIX ¢dopmax,
WUTIOCTPUPOBATH Tpadrueck;

OIICHUBATh HAJIEKHOCTh MH(MOPMALUKM MO CaMOCTOATENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBUS:

BOCIIPHHUMATh W (OPMYITUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHIMH
U LEJISIMU OOIIEeHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a1adi, KOMMEHTHPOBAThH
MOJIYYCHHBIN PE3yNbTAT;

B XOJe OOCYXJEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI,
poOJIeMBI, pPelraeMol 3a/layu, BBICKA3bIBATh WJICH, HAICIICHHBIE Ha IOWCK PEIICHUS,
COTOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMH JPYyTrUX YYaCTHUKOB JHAIOra,
OOHapy>KHBaTh Pa3InIUe M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU hopme dhopMynHpoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

NPEICTABIIATh PE3YJAbTAThl PCEUICHUS 3aJadd, HKCIICPUMEHTAa, WCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajad
NPE3eHTAINN U 0COOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe YHHBEpCAJbHbIE Y4eOHbIE NeHCTBUA
Camoopranm3anus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1a4, BEIOUPATH CIIOCO0 PEIIeHUsI ¢ yUETOM
UMEIOINUXCS PECYpCOB U  COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOM UH(pOpPMAIIUH.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IO3HABATENIBbHOW pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTENBHBIX TPOIECCOB, HX PE3yJabTaTOB, BIAJETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJISI TpOLeCCa W pe3ysibTaTa pelIeHHs MaTeMaTH4ecKon
3a/1a4H;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH NpU pEHICHUH 3a]auH,
BHOCHTh KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3y/bTaTa LIETU U YCIOBUSAM, OOBACHATH MPUUHHBI
JOCTHKEHHUSI WIIH HETOCTIKEHUS PE3yJIbTaTOB e TEIbHOCTH, HAXOAUTh OIIHOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eSITEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U HHAUBUAYAIbHON pabOThI
Ipy pEHICHHH Yy4YeOHBIX 3a7a4, NPUHUMATh I11€Jb COBMECTHOH JIEATEIHLHOCTH,
IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, paclpeaesiaTh BHIBI paloT,
JIOTOBapUBaThCs, OOCYXXJaTh MPOIECC U pe3ynabTaT padoThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXJeHUs, OOMEH MHEHH,
«MO3TOBBIE ITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI M KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUI
MPOJYKT IO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

IIpeaMeTHbie pe3yabTaTbhl OCBOSHUSA (enepanbHOM paboueld MpPOrpamMMbI

M0 MaTeMaTUKEe MPEJCTABJICHBI MO rojgaM OOy4YEeHHUs B paMKaX OTHEJbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOILIUX Pa3Aeiaax HACTOAILIEH ITPOTPAMMBL.
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OEJEPAJIBHAS PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A>»

MHNOACHUTEJBHAS 3AIIMCKA

VYuebHsbIil kypc «Anredpa U Hayajga MaTEMAaTHUUYECKOTO aHANIM3a» SBISIETCS OJHUM
u3 HauOoJsiee 3HAYMMBIX B IMpOrpaMMe CpeAHero oOmero oopa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH O0ECreYrBaeT MHCTPYMEHTAJIbHYIO 0a3zy IJsl M3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JOTHUYECKOe H
aOCTpaKTHOE MBIIUICHUE OOyYarouuxcsi Ha YpOBHE, HEOOXOJIMMOM [IJIsi OCBOCHUS
UH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH M JPYTrUX JUCIUIUIMH.
B pamkax pganHOro ydeOHOro Kypca oOOydYaronmivecsi OBJAJCBAIOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOW HayKd, Koropas (GOpMYIHpYeT CBOU  JOCTHIKECHHUS
B MaTeMaTU4YeCKOU popme.

VY4eOHbIl Kype aireOpbl U Hauajdl MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBAET OCHOBY
JUISL YCIICIIHOTO OBJAJCHHUS 3aKOHAMH (U3HKH, XUMHUH, OHOJOTMH, TOHUMaHUS
OCHOBHBIX TEHACHLUN pa3BUTUS SKOHOMHMKU M OOIIECTBEHHOW »KU3HHU, MO3BOJIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IMHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX JJIA JajbHEHIIero oOpa3oBaHHWS M B IOBCEIHEBHOU
*u3HM. B TO ke  Bpems  oBlajgeHue ~ aOCTPaKTHBIMMU U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLMSMHU aireOpsl 1 MaTEMaTUYECKOrO aHajiu3a pPa3BUBAET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKa3bIBAaTh YTBEPKICHUS
C TOMONIbI0 MHAYKIMHU M paccykIaTh AEIyKTUBHO, MCIIOJIb30BAaTh O0OOIIEHHE U
KOHKpETHU3alMIo, a0CTparupoBaHWE W  aHAJOrui, (OopMUpPYEeT  KpeaTUBHOE
Y KPUTHYECKOE MBIIUICHUE.

B xone uzyuenus: yueOHOro Kypca «Anredpa u Hauajia MaTEMAaTUYECKOTO aHATU3ay
oOy4aronirecs noay4yaroT HOBBIN OIBIT PEIICHUS MPUKIIAIHBIX 33a]1a4, CAMOCTOATEIIbHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJNEH peanbHbIX CUTyalHil, WHTEpIpeTalun
MOJIYYEHHBIX PELIEHUM, 3HAKOMSITCS C IpUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMAaTUUYECKUMHU OTKPBITUSIMU U UX
aBTOpaMu.

VY4eOHsblil Kypc 0071a1aeT 3HAUYUTEIBHBIM BOCITUTATENIbHBIM MOTEHIIUATIOM, KOTOPBIN
peanu3yeTrcss Kak depe3 Y4yeOHBIM MaTepual, CHOCOOCTBYIOUMUN (HOPMUPOBAHHIO
HAy4YHOT'O MUPOBO33PEHMUS, TAK U Uepe3 crieuuPuKky yueOHOH NeaTeTbHOCTH, TpeOyrome
MPOJOIKUTEILHON KOHIIEHTPAllMM BHUMAaHMUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJyYECHHBIN PE3yJIbTaT.

B ocHoBe Meroauku oOyueHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHalu3a
JICKUT EeATCTLHOCTHBIA TPUHITUT OO yUCHHUS.

B crpykrype yueOHOTO Kypca «Anredpa W Haudajga MaTEMaTHYECKOTO aHAIIA3a»
BbIJIEJIEHBI CIEIYIONINE COAECPKATEIbHO-METOANYECKUE IMHUN: «HUCIa U BBIYUCIEHUS,
«DyHKkIMM U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Havaia maTemaTHueckoro

11



aHanuza», «MHoXecTBa M JOrMKa». Bce OCHOBHBIE cOAepKaTEIbHO-METOIUYECKUE
JUHUU W3y4YalOTCs Ha MPOTSHKEHUU ABYX JIET OOy4YeHHS Ha ypOBHE CPEIHEro OOIIero
oOpa30oBaHUs, €CTECTBEHHO JOIOIHSS IPYT Apyra W MOCTEIICHHO HACHIIIAsICh HOBBIMU
TeMaMH U pasjeniaMu. JlaHHbIH y4eOHBIA KypC SIBIISETCS MHTEIPATUBHBIM, TTOCKOJIBKY
oOBeauHSET B ceOe COAEp)KaHNe HECKOJBKMX MAaTeMAaTHUECKUX JUCITUIUINH, TAKMX KaK
anredpa, TPUTOHOMETPUS], MATEMAaTUYECKUM aHAIN3, TEOPUSI MHOXKECTB, MaTeMaTHYeCKas
joruka u apyrue. [lo mepe Toro kak oOyuwaroniyecs OBIaJeBalOT BCE O0Jee MMPOKUM
MaTeMaTHYeCKUM  alllapaToM, y HHUX TOCIEAOBATeIbHO  (OPMHPYETCS |
COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEeMaTHYECKYI0 MOJIENb PEalbHOM CHUTYallHH,
NPUMEHSATh 3HAHWS, TOJYYCHHBIC NPH HW3YYEHUH Y4YEOHOTO Kypca, IS pelIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOM  MaTEMaTHYECKOM  3ajaud, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-METOAUYECCKass JIMHUS «Uucia W BBIYHCICHHS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB HCIOJIB30BAHMS JICUCTBUTENBHBIX YHCEN, KOTOpOEe ObLIO
HAyaTO Ha YpOBHE OCHOBHOro oOiero oOpaszoBaHusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co00e BHMMaHUE yJensieTcss (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYHCIICHUM, BKIIIOYAIOMIMX B C€0S MCHOJIb30BAHHUE Pa3UYHBIX (OPM 3aMKCH YHUCIa,
YMEHUE JeJlaTh NPUKUIKY, BBITONHITh TNPUOMIKEHHBIE BBIUYMCICHUS, OICHUBATH
YHUCJIOBBIE BBIPAKEHHUS, pabdOTaTh C MAaTEeMaTHYECKUMU KOHCTAHTaMU. 3HAKOMBIE
OOyJaroIIMMCS MHOYKECTBA HATYPaIbHBIX, IICNBIX, PAIMOHAIBHBIX M JEHCTBUTEIBHBIX
YHUCEN JOTOTHIIOTCS MHOKECTBOM KOMIUICKCHBIX YHCEN. B KaXaoM U3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUUYECKUE 3a/1aud U OIMEpallvu: JEICHHE
HalleJ0, ONEPUPOBAHME OCTATKAMHM Ha MHOXKECTBE IIEJIbIX YHCEeJ, 0COObIe CBOICTBA
palMOHAIBHBIX W UPPAlMOHAIBHBIX YHCEN, apu(METUUYECKHE OTepaluu, a TaKXKe
W3BJICUCHUE KOPHS HATypajJbHOM CTEEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCET.
bnaronapss mocnenoBaTeIbHOMY PpAaCIIMPEHUI0 Kpyra UCHOJIb3yeMbIX YHCENl H
3HAKOMCTBY C BO3MOXXHOCTSMHU WX TPUMEHEHUS I PEIICHUS Pa3IMYHbIX 3a]a4
dbopmupyeTCcs TpEACTaBICHUE O CIWHCTBE MAaTEMAaTHKHW KaK HAyKM W €€ poiH
B TIOCTPOCHUH MOJIEJEN peabHOr0 MHpa, MIUPOKO HCIHOJB3YIOTCS 0000IeHne u
KOHKpETH3aIusl.

JIunus «YpaBHEHUS U HEPABEHCTBA» Peal3yeTCs Ha MPOTIKEHUH BCETO 00yUCHUS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzene [Iporpammbl
NPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajady. B pesynbrate oOyuwaromuecs
OBJIAJICBAIOT PA3IMYHBIMA METOJAaMHU PEIICHHUS pPAIMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHECHUN, HEPABCHCTB U
CHUCTEeM, a TaKXe 3ajJad, cojepKammux apaMmeTpbl. [lodyuyeHHbIE YMEHHS IIMPOKO
WCITIOJIB3YIOTCSI TIPH UCCIEAOBAaHUM (PYHKITUN C TIOMOIIIBIO TIPOM3BOIHOM, MPU PEIICHUN
NPUKIAIHBIX 3a7a4 W 3a7a9 HAa HAXOXKICHUE HAWOOJBIINX W HAUMCHBIINX 3HAYCHHM
byukiuu. JlaHHas cojeprkaTefibHasl JUHUS BKJIIOYaeT B cels Takxke (opMupoBaHue
YMEHUW BBIIONHATH pacdy€Tel 1Mo (opmynaM, mnpeoOpa3oBaHUs PAIMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUUECKUX BBIPAKEHUW, a TaKXKe BbIpAXKEHU,
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collepKallluX CcTerneHu u  Jorapudmbl. brnaromaps wu3ydeHuio anreOpandyeckoro
MaTepuaga MPOUCXOANUT JalbHEWIee pPa3BUTHE AITOPUTMHUECKOTO U aOCTPaKTHOTO
MBIIUICHUS 00y4Jaronuxcst, GOPMUPYIOTCS HABBIKU € TyKTUBHBIX PACCYXACHUN, paOOThI
C CUMBOJIbHBIMU (hOpMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHUJIE
paBeHCTB U HepaBeHCTB. Aurebpa mpennaraetT 3S((EKTHUBHbIE HHCTPYMEHTHI
JUISL PELIEHUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIHO JEMOHCTPUPYET
CBOU BO3MOKHOCTH KakK sI3bIKa HAYKHU.

CopepxarenpHo-MeTOnMYecKass JuHUA «DyHKIMH U TpaduKu»  TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATEIBHOCTh  M3Y4YEHUs  Marepuana. l3ydeHue  CTENeHHOW,
MOKa3aTeJIbHOM, JIorapuMUUYECKOl U TPUTOHOMETPUYECKUX (YHKIUM, UX CBOMCTB U
rpauKoOB, MCHOJb30BaHUE (QYHKUMN I pElIeHHUs 3aJad U3 JAPYTHX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KaK ¢ MATEMAaTUYECKUM aHAIU30M, TaK U
C pelIeHHEM YypaBHEHMH M HepaBeHCTB. IIpu 3Tom Oobllloe BHUMaHHE YIENAETCS
(GOpMHpPOBAHUIO YMEHUS BBIpaXkaThb (POpPMyJIaMH 3aBUCUMOCTH MEXAY PpPa3TUYHBIMU
BEJIMYMHAMH, UCCIEIOBaTh MOJyYEHHbIE (YHKIMH, CTPOUTHh MX rpaguxu. Matepuan
ATOM CONEPIKATEIBHOW JINHUY HALEJIEH HAa PA3BUTUE YMEHUM U HABBIKOB, ITO3BOJIIOIINX
BBIPQKATh 3aBUCMMOCTH MEXJY BEIMYMHAMH B Pa3IMYHOU (PopMe: aHAIUTHYECKOW,
rpaguyeckoil u cnoBecHOU. Ero nzydeHnue crnocoOCTBYET pa3BUTHIO alITOPUTMHUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHUI0O W KOHKPETH3allMM, WCIOJIb30BaHUIO
aHaJIOTUM.

ConepxarenpHas nauHusA «Havasa MareMaTMdyeckoro aHaau3a» MO3BOJISET
CYIIECTBEHHO pACIIMPUTH KPYyI' KakK MaTeMaTH4YeCKMX, TaK M IPUKIAJHBIX 3a1ad,
JOCTYITHBIX O0YYaroIIMMCS, TaK KaK Y HUX MOSBIJISIETCS BOZMOXHOCTb CTPOUTD IpapuKu
CIIOXHBIX (DYHKIIMI, ONIpeAeNsITh UX HauOOJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIISATh
wiomaau GuUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU M YCKOPEHUs MpolieccoB. JlaHHas
COJZIEpIKATENIbHAS JIMHUSA OTKPBHIBAET HOBBIE BO3MOXHOCTH IMOCTPOEHUS MATEMAaTHUYECKUX
MOJEJIEH pEAIbHBIX CUTyalMd, II03BOJAET HAXOAUThb HAWIydlllee pEUICHUe
B IPUKJIAJHBIX, B TOM YHCIIE COLUMAJIbHO-3KOHOMUYECKHX, 3a/adax. 3HAKOMCTBO
C OCHOBAMHM MAaT€MaTHMYECKOr0 aHajliu3a CIOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOTO,
(GopMaIbHO-IOTMYECKOTO0 M KPEAaTUBHOTO MBILIUICHUS, (HOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh NPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKHM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyyarolyecs y3HAIOT O BBIJAIOMIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTeMaTHKHU KaK HayKH, 1 00 UX aBTOpax.

ConepxarenbHO-MeToAuYecKas TuHusl «MHOXKeCTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIEMEHTHl TEOPUM MHOYKECTB U MAaTEMaTHYECKOU JIOTUKHU. TeOpeTUKO-MHOKECTBEHHBIE
MIPEACTABIICHAS] TPOHMU3BIBAIOT BECh KypC IMIKOJBHOM MAaTEMAaTHKA W IPEIJararor
HanOoJiee YHHMBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMK BCE pasleiibl MaTeMaTUKU U €€
IIPUJIOKEHUM, OHH CBS3bIBAIOT Pa3HbIE MATEMATUYECKHUE JUCLHUAIUIMHBI U UX IIPUIIOKECHUS
B enuHoe ueinoe. [loaToMy BakHO JaTh BO3MOKHOCTH OOydYaromiemMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MATEMAaTMKU W HCIOJb30BaTh €T0
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JUTSL BBIPQXKEHUSI CBOMX MbIcHed. J[pyruM BakKHbIM MPU3HAKOM MATEMaTHKU KaK HayKu
cleAyeT MpPU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBaHUW U CJEHOBaHUE
OTpeNeNEHHBIM TIpaBUjIaM TIOCTPOCHHS JIOKA3aTEIhCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEeMaTUYeCKOM JIOTUKH  CHOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIJICHUS
OOyYaroIMXcs, MO3BOJIIET MM CTPOWUTH CBOM PACCYKICHHS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hadajia MATeMAaTHYECKOTO aHAJIM3a) MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOr0 MOJICTUPOBAHMS, KOTOPhIE MPU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJECNICH peaJbHBIX CHUTYaIlUW, MCCIEIOBAHUS
TUX MoOJeNied C TMOMOIIbIO amnmapara airedpbl M MaTeMaTHYeCKOoro aHaju3a,
WHTEPHPETALUA TOJYYSHHBIX pe3yJbTaToB. Takue 3alaHusi BIUIETEHBI B KaXIbIA
U3 pa3feiioB TPOTPaMMBI, IOCKOJBKY BECh MaTepual y4eOHOro Kypca IITHPOKO
UCIIOJIB3YETCSl NIl PEIIeHUs TMPUKIATHBIX 3anad. [lpu  pemieHUM  peasbHBIX
MPAKTUYECKUX 3a7a9 OOyJaroIIrecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCsi, HCIIOJIB30BAaTh AHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBATh Mpodsiemy. JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAAHBIX 3a7a4 OpPraHU3yeTCs B MPOIECCE M3YUYEHHUS BCEX TeM y4eOHOTO Kypca
«Anrebpa ¥ Havajga MaTeMaTHIECKOTO aHAIA3ay.

Ha wusyuenue ydeOHOro kypca «Anredpa ¥ Havajla MaTeMaTHYECKOTO aHAIM3a»
orBoautcsa 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Hepemo), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIIO).

COJEPXAHUE OBYYEHUA
10 KITACC

Yucjia v BbIYUCTIEHUS

Panmonansupie uncia. OOBIKHOBEHHBIE W JECATUYHBIC JPOOHW, TIPOLICHTHI,
OeckoHeuHbIe Tiepuoanyeckue apoou. [lpumenenne npobdei 1 MpOIEHTOB JUIs PEIICHUs
MPUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEATbHOMN KU3HU.

JlelicTBUTENbHBIE  Yucla.  PalMoHallbHBIE W UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckue onepanuu ¢ ACHCTBUTEIBHBIMUA YucIaMUi. MOAyTh NEUCTBUTEIBHOTO
yucia u ero cBoicTra. [IpubmmkEHHBIC BEIYUCIICHNUS, TIPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA PE3YJIbTATAa BBIYUCIICHUM.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
GbopMBI  3amHMCU  JEHCTBUTEIBHBIX YHCENT [JI pElIeHUs TPaKTUUYECKUX 3a7ad |
MIPEJICTABJICHNS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHU U €ro CBOICTBA.

CreneHb ¢ panuMOHaJbHBIM  T[IOKa3aTelieM M €€  CBOWMCTBA, CTEICHb
C JEUCTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudpm uymcna. CpoiictBa Jjorapudma. JlecsITUUHBIE W  HaTypajbHbIE
JorapuMsl.

14



CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMsI W ypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelleHHe
HEPaBEHCTBA.

OcCHOBHbIE METOJBI PEHICHUS MLENbIX U APOOHO-PALMOHAIBHBIX YPaBHEHHHA U
HEpPaBEHCTB. MHOTOYJIEHBI OT OJTHOM MTEPEMEHHOM. [{eJleHre MHOrowieHa Ha MHOTOWIEH
c octatkoMm. Teopema be3y. MHorownensl ¢ mensiMu KoddduiueHtamu. Teopema
Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAXKEHHM, COACPHKAIIUX CTEIIEHU U KOPHHU.

Nppannonaneubie ypaBHeHHs. OCHOBHBIE METOJbl PEIICHHS HPPALUMOHATBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS I10KA3aTENbHBIX
YpaBHECHUM.

[IpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKALLUX JTOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOorapu(pMUUECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPHUECKUE (bopMyJIbIL. [TpeoOpa3zoBanue
TPUTOHOMETPUYECKUX BBIPaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue cucrem NMMHENHBIX ypaBHEHUW. MaTpuiia CUCTEMBI JINHEMHBIX YPAaBHEHUM.
Onpenenutens MaTpuilpl 2X2, €ro reOMETPUUYECKUM CMBICIT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YeHUs, IPUMEHEHUE ONPENENIUTENs [ PELICHUS CHUCTEMBI JIMHEUHBIX
ypaBHEHU. Pelienrne npukIIaaHbiX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JUHEMHBIX YPaBHEHUN.
HccenenoBanne NOCTPOSHHON MOJENH C IIOMOILBIO MATPHUILL U OIIPEAECITUTENEH.

[ToctpoeHne wmaremMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallud C T[OMOIIBIO
YpPaBHEHUM H HepaBeHCTB. [IpuMeHeHne ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1ay M 3a7a4 U3 Pa3IMuHbIX 00J1acTel HAYKU U PeaIbHON KU3HHU.

DOyHKUMHU U TPaPUKH

OyHkius, cnocodbl 3amaHus  QyHkiuu. B3auMHO 0O0patHble  PYHKITUH.
Komnozumms pyukiuii. ['paduk ¢pynkuuu. SnemeHntapHbie npeodpa3zoBaHus rpaduKkoB
byHKITUH.

OO6nactb omnpefeneHuss U MHOXKECTBO 3HaueHUM Qynkiuu. Hynum QyHknum.
[TpomexyTku 3HaKomoctosHCTBA. UETHble W Heu€THble GyHKUuHU. llepuoanueckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI (DYHKIIMH.
Haubonbiiee u HauMeHblee 3HaueHus (PyHKINMN Ha IPOMEXKYTKE.

Jluneitnasi, KBagpaTU4Hass © JIpOOHO-IMHEWHAs (QYHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.

Crenennast (yHKUMSI C HATypajJbHBIM W LEJbIM TokazareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHsS N-0il CTeNeHW Kak (yHKUHUU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM ITOKA3aTEJIEM.
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[lokazatenbHass W Jorapudmuueckass (QyHKIMU, HX CBOWCTBA M TpadukH.
Hcnonb3zoBanue rpadukoB GYHKIMHN s pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckass OKPYKHOCTh, OTIPEEICHIE TPUTOHOMETPUUIECKUX (DYHKITAN
YHICJIOBOT'O apT'yMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolieccax U siBiIeHUsX. ['paduku
pEaAIbHBIX 3aBUCUMOCTEMN.

Havyasa MaTeMaTH4eCKOI0 aHAJIN3A

[TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUsl  MOCJenoBaTeNlbHOCTEH. Meton
MAaTeMaTHYECKOW HMHAYKIMUA. MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIEAOBATEIBHOCTH.
HcTopuss BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaiM3a Kak aHajlin3a OECKOHEYHO
MaJIbIX.

Apudpmernueckass M TreoMeTpuyeckas Imporpeccud. beckoHeuHO yObIBaromias
reomerpuueckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBaroIed TIeoMEeTpHUYeCcKOn
IPOrpecCuu. JIMHEHHBIM U JKCIOHEHUUAIBbHBIN pocT. Hucio e. Popmyna CIHOKHBIX
IPOLIEHTOB. M cIonp30BaHne NMPOTPECCUN IS PELICHUS PEANBHBIX 3aa4 IPUKIIAJHOTIO
Xapakrepa.

HenpepsiBable pyHKIMM U uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadUKOB
¢ynkumii. CBoiicTBa (YHKIIMI HENpephIBHBIX Ha OTpe3ke. MeToa HHTEepBaJIOB
JUIS pellieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPEPhIBHBIX (PYHKIMN U1 PEILICHUS
3a1ad.

[lepBas u BTopass mpou3BoAHble (pyHKuMU. OmnpeneneHue, reoOMEeTpUUECKUd U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie 3neMeHTapHbIX (yHKUMA. [Ipon3BogHas CymMMbI, MpPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOMCTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTUYECKOrOo OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KJIACC

Yucsia 1 BbIYUCICHUS

Harypanbubie u nensie yucina. [[pumeHeHrne npu3HaKoB JACIUMOCTH LETbIX YUCE,
HanOonbIui o0 genutensd (nanee — HOJl) m HaumeHbIee ob1ee kpaTHoe (nanee —
HOK), ocrarkoB mo moaymnto, aiaroputMa EBkiaupa mis pemieHus 3adad B IEJbIX
quCIIax.

Kommiexchuplie uncna. Anredpandeckas U TpUTOHOMETpuYeckas (OopMbl 3amuCcU
KOMITJIEKCHOTO 4YHucia. Apu]meTHdeckue omepanud ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N3o0pakeHne KOMILJIEKCHBIX YHCeT Ha KOOPAUHATHOM 1mockoctu. @opmyna Myaspa.
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Kopau n-oi creneHu u3 KOMIUIEKCHOTO 4ucia. [[pyuMeHeHrne KOMIUIEKCHBIX YHCEN
JUTSL petiieHust GU3NIECKUX ¥ TeOMETPUISCKHX 3a/1a4.

YpaBHeHMS ¥ HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUW M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOPHEU TPUTOHOMETPHUUYECKUX ypaBHEHUI C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS TOKA3ATEIbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS] CUCTEM W COBOKYITHOCTEH pallMOHAJBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMU.

IIpuMmeHenne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX
3a/lad U 3a7a4 U3 Pa3IM4YHbIX 00JacTeil HayKu M PeaNbHOW >KU3HU, WHTEPIpPETALHS
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMHU U TPaPUKH

I'padux xommozurnuu Qyskiui. [‘eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIHH, UX CBOMCTBA U TPAPUKH.

['padpuueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTo bl
pelIeHus 3a7ay C apaMmeTpaMH.

Ucnonb3oBanue rtpadukoB GyHKIUNA 1O  MCCIAEAOBAaHUS MPOIIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT MNpPU PEIICHUH 3a1ady M3 JPYyrux Y4eOHBIX
MIPEIMETOB U PEATIBHOM KU3HMU.

Hauyasa MmaTeMaTH4ecKOro aHaIu3a

[IpuMeHeHre NpPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
skcTpeMymbl. Haxoknenne HauOOoJbIIero W HAaWMEHBIIETO0 3HAYEHUN HEMpephIBHON
(yHKUIMH Ha OTPE3KE.

IIprMenenne nporu3BOAHOM U1 HAXO0XKACHUS HAUITYUIlEero peuieHus B IPUKIIaAHbIX
3a/iayax, 1Jis ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aAaHHOro (hopMyIoil uiu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nurerpan. ['eomerpuueckuil CMBICI HMHTETrpasia. BrruucieHue orpenes€éHHoro
uHTerpana no gpopmyne Hetorona—Jlenonuna.

[IpumeHeHne uHTerpana AJjisg HaXOXKJACHUs IUIoHael TIOCKUuX Guryp u o0bEMoB
r€OMETPUYECKUX TEJ.

[Ipumepst  pemienuit  auddepeHuuanbHbIX  ypaBHEHUH. MaTtemaTuyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX ITPOLIECCOB C MOMOIIBI0 TU((HEepEeHIINATIBHBIX YPaBHEHUIA.
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INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CaeayIOUIie NpeAMETHbIC
PE3yJIbTaThI 10 OTAENIBHBIM TeMaM (efepanbHON paboueil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Hayajaa MaTeMaTHYECKOTO aHAIHU3ay:

Yucsia 1 BbIYUCICHUSA:

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: pAlMOHAJIBHOE YHUCIO, OECKOHEYHas
nepuoAnYecKas Ipoob, MPOLEHTHI, HPPAMOHATEHOE YMCIIO, MHOYKECTBA PAIllMOHATBHBIX
Y JEUCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

MPUMEHSATH IpOOU M MPOLEHTHI JUIsl PEIICHUs] NPUKIAJHBIX 3334 U3 Pa3JIHMYHbIX
OTpaciieyl 3HaHUW U pEAIbHOU KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, IpaBUia OKPYIJIEHUS, NPUKUIKY H
OLICHKY pe3yJbTaTa BbIYHCICHU;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
MOAXOJSIILYI0 POPMY 3aITUCH JE€HCTBUTEIBHBIX YUCEN ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y IIPEJICTABIICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: apUPMETUUYECKUNA KOPEHb HATypaJbHOU
CTEIIEHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMMU: JIOrapu(M UUCIIa, IECATUUHbIE U HATYpaJIbHbIE
JorapuQpMmbL;

CBOOOJHO OMNEpPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC
YUCIJIOBOTO apryMEHTAa;

ONEPHUPOBATh TOHATHAMHU: APKCHUHYC, APKKOCMHYC W AapKTAHTEHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHHS U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHSATUAMM: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATDH PA3JIMYHbIE METO/IbI PELLIEHUS PAllMOHATIBHBIX U JPOOHO-PALIMOHAIBHBIX
YPaBHEHUM, IPUMEHATh METOJI HHTEPBAJIOB I PEILICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHSATHUSAMH: MHOTOWIEH OT OJHOM MEepeMEHHOM,
MHOTOWIEH C MLEJbIMU KO3(DPUIIMEeHTaMU, KOPHU MHOTOWJIE€HA, MPUMEHSTH JEICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera miisa pemenus
3a1a4;

CBOOOJHO OMEpPUPOBATH MOHSATUSMU: CHUCTEMa JMHEHHBIX YpaBHEHUH, MaTpHIla,
ONPENEIUTENb MATPULIBI 2 X 2 U €ro TEOMETPUUECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
onpenenutens 2 X 2 s BBIYUCICHHS €ro 3HAYEHUS, MPUMEHATH OINpPEACIUTENN
JUIl PELIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHUM, MOJEIUPOBATH PEAIBHBIC CHUTYallUMH
C IIOMOLIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIN
C IOMOILBIO MATPHIL U ONPEAEITUTENEN, UHTEPIPETUPOBATD MOIYYEHHBIN PE3YIIBTAT;

MCIIOJIb30BaTh CBOMCTBA ACUCTBUN C KOPHIMHU s TPe0O0pa30BaHUs BbIPAKECHUN;
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BBIMOJIHATh IPEOOpPa30BaHUSI UHUCIIOBBIX BBIPAKEHUHM, COJEp)KALIUX CTEIEHU
C PallMOHAJIBHBIM I1I0KA3aTEIEM;

UCIIOJIb30BaTh CBOWCTBA JIOTapU(pMOB Uil MpPeoOpa3oBaHUs JIOrapu(PMUUYECKUX
BBIPAKCHU;

CBOOOZIHO ONEpUPOBATh MOHATUSMHU: HUPPALMOHAIBHBIE, I[IOKA3aTeIbHbIE U
JorapupMuyuecKkue ypaBHEHMs, HAXOIUTh WX PELICHUS C TMOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXOJ0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (QOpMyJbl Uil MpeoOpa3oBaHUsA
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CcBOOOIHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHSTh
HeoOXoauMble (QOpMyJbl JJIsl PEIIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPHUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIISITh BBIPAKEHMUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEN0BATh ITIOCTPOCHHBIE MOJEIH
C MCIIOJI30BaHMEM alllapara ajareopsl.

DOyHKUMHU U TPaPUKH:

CBOOOJTHO OIEpUPOBATh MOHATHAMHU: (DYHKIMSA, CHOCOOBI 3adaHus (YHKIIHH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BHITOIHATH
3JIeMEHTapHbIE PeoOpa3oBaHus rpapuKoB QyHKINA;

cBOOO/THO OTIEpUPOBATH MOHATUSIMU: 00JIACTH OTIPEACICHUS U MHO)KECTBO 3HAYCHHI
byHKUIMU, HYJIH QYHKIIMHI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO  OINEpPUPOBATH  TMOHATUAMHU: UYETHBIE W  HEU€THBIE  (PyHKIUH,

nepuoaudeckue (PyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBI (QYHKIIMY, HAWOOJbIIIee U HAUMEHbIIIee 3HaUeHNEe (PYHKIINY HAa IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CTETICHHAs (QYHKIIMS C HATYpaJIbHBIM H IIEJIBIM
nokasartesieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTelieM,
rpa@uK KOpHS n-oil CTENMEeHM KaK (PYHKIMU OOpaTHOW CTENEHHW C HATypalbHBIM
mokaszaresem;

OTIepUPOBATh MOHATUSAMHU: JTUHEHHAS, KBaJpaTUIHAs U JPOOHO-TMHEHHAs HYyHKIINH,
BBITIOJHATH 3JIEMEHTAPHOE MCCIIEIOBAaHUE U TOCTPOCHHE UX TPa(pUKOB;

CBOOOJHO OIMEpUPOBaTH TMOHATUSMHU: TIOKa3aTelbHAsT M JorapupmMuveckas
(bYHKINH, MX CBOMCTBA U TpadUKH, UCIIOJIb30BATh X I'padUKH IS pEIIeHUs YpaBHEHUI,

CBOOOJHO  OMEpPHPOBATH  TMOHATHAMU: TPUTOHOMETPUYECKAas  OKPY>KHOCTB,
OIpe/ieNieHNue TPUTOHOMETPUIECKUX (PYHKITHI YHCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku GYHKIIUH A7 MCCIEAOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH
NP PEIIeHUH 3a7ad U3 JAPYTUX Y4eOHBIX MPEIMETOB M PEealbHOW JKU3HHU, BBIPAXKATh
dbopmyrIamMu 3aBUCUMOCTH MEK/y BEIMYNHAMU;

Havasa MaTeMaTH4eCKOIo aHAJIM3A:

CBOOOJHO OMEpPUPOBATh TMOHATHUSAMU: apumeTHyeckass U TeOMETpUYECKas
nporpeccusi, OSCKOHEYHO YOBbIBalomias T€OMETpUYECKass MPOrpeccus, JIMHEHHBIA U
AKCTIOHEHITMAJIHBIA POCT, (opMyJia CJIOXHBIX TMPOIEHTOB, HWMETh IPECTABIICHUE
O KOHCTaHTE;
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UCIOJIb30BaTh IMPOTPECCUM JJIS PpELIEHUs peajbHbIX 3aJad MPUKIATHOTO
Xapakrepa;

CBOOOZIHO OIEpPUPOBATh TMOHATHSMH: IOCIEI0BATEIILHOCTh, CIHOCOOBI 3aJaHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE U OTPAaHUYECHHbIE MTOCIIEIOBATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHan3a KaK aHaan3a OECKOHEYHO MaJblX;

CBOOOZHO OMEpHUPOBATh MOHSTUSAMH: HEMPEPHIBHbIE (DYHKIHUU, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJHO OIepupoBaTh MNOHATHEM: (YHKIMS, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJHO OTIEpPUPOBATH MOHATHUSIMU: TE€pBas U BTOpasi MPOU3BOJHBIE (DYHKIINH,
KacaTelabHas K Tpaduky GyHKIUH;

BBIUUCIISTh IPOU3BOAHBIE CYMMBI, ITPOU3BEIECHNUS, YACTHOIO U KOMIIO3ULIUU JBYX
(byHKIMI, 3HaTh MPOU3BOIHBIC STIEMEHTAPHBIX (PYHKIIHIA;

MCII0JIb30BaTh FT€OMETPUYECKUIA M (PU3HUECKHUI CMBICI IPOU3BOHOMN AJIs pEeLIeHUS
3ajiau.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATHUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM armapar i OIMCAHUS PEaJbHbIX
MIPOIIECCOB U SIBJICHUM, TP PELICHUHM 3aa4 U3 IPYTUX y4eOHbIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh IMOHATHUSMH: OIpeJelieHne, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMaTHYECKOr0 OOBEKTa, JT0Ka3aTeIbCTBO, PaBHOCHIJIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pe3yNbTaThl IO OTAEIBHBIM TEMaM (peepanbHOi padouell mporpaMmsbl y4eOHOTO Kypca
«Anrebpa U Hayajla MaTEMAaTUYECKOTO aHAIIN3a»:

Yuciaa v BbIYUCTICHUSA:

CBOOO/JHO OIEpUPOBaTh MOHATUSMU: HATypajdbHOE W 1I€JI0€ YKCJIO, MHOXECTBa
HATYpaJIbHBIX U LEJbIX YUCEII, UCTIOJIB30BaTh MPU3HAKU AETUMOCTH 1eibix uncen, HO/J
1 HOK HarypanbHBIX YKCcel JUIsl pelIeHUs 3a/1a4, IPUMEHSTh anroput™ EBkinuna;

CBOOO/IHO OTIEpUPOBATH MOHATUEM OCTATKa MO MOAYJII0, 3alMChIBATh HaTypalbHbIE
YHUCJia B pa3JIMYHbBIX MTO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMILJIEKCHOE YHCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEJ, TPEICTABIATh KOMIUICKCHBIE YHCIIa B alnreOpanyeckod u
TPUTOHOMETPHUUECKOU (OpMe, BBITIONHATh apU(DMETHUYECKUE OIepalid C HUMH U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHATUSIMU: UpPpAIlMOHAIBHBIC, IIOKa3aTeJbHbIC W
JorapugMUUYECKre HEPABEHCTBA, HAXOAUTh UX PEIIEHUS C MOMOIIbI0 PAaBHOCHIBHBIX
MIEPEXOIOB;

OCYIIIECTBJISTH OTOOP KOPHEH MPHU PEIICHUN TPUTOHOMETPUIECKOTO YPABHEHUS;
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CBOOOJTHO ONEPUPOBATH MMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITh
HEeoOXoauMble (OPMYJBI Ui PEUICHUS. OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: CHCTEMa W COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWIbHBIE CHUCTEMbl U CHUCTEMBI-CIEJICTBUS, HAXOJWUTHh PEIICHUS
CUCTEMbl U COBOKYIHOCTEH pallUOHAIbHBIX, WPPAIMOHAIBHBIX, IMOKA3aTEIIbHBIX U
jgorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemaTh parMoHAIbHBIC, HPPAIIMOHATIBHEIE, TTOKa3aTeIbHbIC, JIOTapU(PMUIECKUE U
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIIUE MOIYJIM U MTapaMeTphl;

IPUMEHSTH Tpaprueckre MEeTOAbI I PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TAKKE
3aJlay ¢ mapaMeTpaMus;

MOJIETTUPOBaTh peabHbIC CUTYallUd Ha S3BIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
ypaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a]1a4H, UCCIIEI0BATh IOCTPOCHHBIC
MOJIENIA C HCIIOJIb30BAaHUEM ammapara ajreOpbl, HHTEPIPETHUPOBATH TMOJYyUCHHBIN
pe3ynbTar.

DOyHkuuu U rpapukn:

CTPOUTh TpaUKUM KOMMO3UIMU (PYHKOUHA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHEe OOpa3bl YpaBHEHH M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH QYHKUUHU JJI1 MOJIETTMPOBAHUS U UCCIIE0BAHMS PEAbHBIX MPOLIECCOB.

Havana maTemaTnuecKkoro aHajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO Ul HCCIEOBaHUS (YHKIMH HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaxoJIUTh HauOoJiblIee W HauUMEHbLIEe 3HayeHUs (YHKIUM HENpephIBHOU
Ha OTpE3KE;

UCIIONIb30BaTh  MPOU3BOAHYIO  JIJI  HAXOXKIACHUS  HAWIYYIIEro  peleHus
B NPUKJIAJHBIX, B TOM YHUCJIE COLUUATbHO-3KOHOMUYECKHX, 3a/a4ax, s ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOT0 GopMyIIoi uin rpadukoM;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: NEPBOOOpa3Has, ONPENCIEHHBIA MHTETpa,
HAXOJIUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX PYHKIUHN U BBIUUCISATH HHTETpa o hopmyrie
Hrrorona—JlenOnumna;

HAXOJUTh IUIOLIA/IN IJIOCKUX (PUTyp U 0OBEMBI TEJ C TOMOILBIO UHTErpaa;

UMETh TPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUM Ha MpHUMEpe
coctaByieHus U PepeHITNATBHBIX YPaBHEHUN;

pemiaTh MPUKIAIHBIE 3aJaud, B TOM YHCJIE COLUAIBbHO-?KOHOMHYECKOTO U
(bu3NYECKOTo XapaKkTepa, CpeCTBAMU MaTEMaTUIECKOTO aHaIN3a.
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TEMATHUYECKOE INTAHUPOBAHUME

10 KJIACC
Ha3Banue KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coziep>KaHne
paznena (TeMbl) 4acoB oOyyJaronmxcs
MHoO)kecTBO 24 MHo2k€ecTBO, oniepanuu Hcnonp30BaTh TEOPETUKO-
JNEWCTBUTEIBHBIX YUCET. HAaJI MHOKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN armapar
MHOro4JIeHBI. Juarpammel Ditsiepa — BeHna. JUTA OIIUCAHUSA X014 PELICHUS

PanmonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMbl IMHENHBIX
YpaBHEHUU

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arlrapara

JUJIs1 pELICHUS 3aa4.

Panmonanbabie urciaa. OOBIKHOBECHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanvonanbHbIe U MppalMOHAIbLHbBIC
gucaa. ApudMeTHIeCKHUE Orepaluu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib TENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTa. [TpubmmxEnnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUKA U OLIEHKA pe3ysibTaTa
BBIYMCJICHUM.

MaTEMaTHYECKHUX 3a/1a4, a TaKXKe
pEAIBHBIX MPOLIECCOB U SIBJICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAs
nepuoandecKas Ipoob, MPOIICHTHI;
VUPPAUOHAIBHOE U JEHCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY POBEACHUH PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSATH POOH
Y TIPOLIEHTHI ISl PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUW U pealbHOU KU3HMU.
Hcnonb3oBath npuOInKEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOYJIEHBI OT OJHOMN
IIEpEMEHHOU. /lesleHrne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOro4JIeHbI C LIEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHU. MaTpuua cucTemsl
JIMHEWHBIX ypaBHEeHUW. OnpenennTesnb
MaTpuULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUISL PEIIEHUSI CUCTEMbI IMHEWMHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pelIeHus palMOHaIbHBIX U IPOOHO-
palMOHAJIBHBIX YPABHEHUM; a TAKKE
METO]I HHTEPBAJIOB ISl PEIICHUSA
HEPaBEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOUJIEH
OT OJTHOM MEPEMEHHOM, €r0 KOPHH;
MPUMEHATH AEJIEHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera miis pemenus
3a1ad4.

OnepupoBath MOHATUSAMU: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONPEAECTUTENIb MATPHULIBI.
Hcnonp30BaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 17151 BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
ONPEAECTUTEIIN JIsl PELICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MopenupoBaTh peajbHbIE CUTYaLluU
C ITOMOIIBIO CUCTEMBI IMHENHBIX
YPaBHEHUU, UCCIIEIOBATh
MOCTPOEHHBIE MOJAEIH C MTIOMOILBIO
MAaTpHI U OIIPEACTUTEIIEH,
VHTEPIPETUPOBATH MMOTYUEHHBIN
pe3yJibTar
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@OyHKIUU U TpadUKH.
Crenennast GyHKIUSA
C 1I€JIBIM IIOKa3aTeJIeM

12

DyHKITUSA, CTIOCOOBI 3a1aHMsT (QYHKITHH.
B3anMHuo oOpaTHBIC DYyHKITHH.
Komnoszumus ¢pynxmuii. ['padux
byHKUIMUU. DIIeMEHTapHbIe
npeoOpa3oBaHus rpa@uKoB HYyHKITUH.
Ob6mnacTp ornpeneneHuss 1 MHOXKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHble U HEUETHBIE (PYHKIUU.
[leproanueckue QyHKINU.
[TpomexyTKr MOHOTOHHOCTH
byHKIIMA. MakKCUMYMBI 1 MUHUMYMBI
dbynkuuu. Hanbombiiee 1 HauMeHbIee
3HaueHUe (PYHKIIMHA Ha TIPOMEKYTKE.
Jluneitnasi, kBagpaTu4Has U IpoOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe
MCCIICJIOBAaHHUE U TIOCTPOEHHUE rpapuKoB
9TUX QYHKIUH.

CreneHs ¢ 1EeIbIM [TOKa3aTesIeM.
bunom HreroTona.

Crenennast GyHKIMSI C HATYPATbHBIM
U LIeJIBIM IToKa3aTteneM. E€ cBolicTBa

U rpaduK

OnepupoBath MOHATUAMU: PYHKIUSA,
CIocOObI 3a/1aHus PYHKIIMN; B3AUMHO
obpatHble (PYHKITUU, KOMIIO3UIIUS
bynkui, rpaduk pyHKIMKA, 001aCTh
OTIpe/IeNICHUs] U MHOXKECTBO 3HAUCHUH
byHKIUU, HYJId QYHKIIAH,
ITPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
JVHEHas1, KBaipaTu4Hasi, 1poOHO-
JMHENHAs U CTeneHHast (QyHKIIUH.
BrIoTHATE 251eMEeHTapHBIC
npeoOpa3zoBanus rpa@uKoB QyHKIIHIMA.
3HaTh ¥ YMETh JOKA3bIBaTh YETHOCTH
WM HEUETHOCTH YyHKITAH,
NEPUOUIHOCTD (PYHKITUHU, HAXOJIUTh
IPOMEKYTKA MOHOTOHHOCTH
GbyHKIIUYA, MAKCUMYMbI 1 MUHUMYMBI
(dyHKUIMU, HanOOIbIIEE U HAUMEHbIIIEEe
3Ha4YCHHUE (DYHKITUU Ha TIPOMEKYTKE.
dopMynHpOBaTh U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTETNIEHHON (YHKITHII.

Bripaxats hopmynamMu 3aBUCUMOCTH
MEXIy BeTUIMHAMU.

3HaTh ONpeEJIeICHUE U CBOMCTBA
CTEIEHU C LIETIbIM MOKa3aTelNeM;
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MOIXOSIIYIO (hOpMY 3amTUCH
JIEHCTBUTEIb-HBIX YHACET JIJISl PeIICHUS
MIPAKTHYECKUX 33]1a9 ¥ TIPEICTaBICHUS
JTAaHHBIX

Apudmernueckuii KOpeHb 15 Apudmernueckuit KOpeHb DopMyIMpOBaTh, 3AMKUCHIBATH
N-OM CTEIICHH. HaTypaJIbHOW CTENICHU U €r0 CBOWCTBA. B CUMBOJIMYECKOI hopme
Upparmonaibhbie [IpeoOpa3oBaHus YMCIOBBIX Y HCII0JIb30BATh CBOMCTBA KOPHSI
YpaBHEHUSA BBIPaKEHUH, COAEPKAIINX CTENEHU N-oii cTeneHu Uit IpeoOpa3zoBaHus
Y KOpHH. BBIPAKECHUI.
HppanroHanbHble ypaBHEHHUS. HaxomauTk pemenust upparmoHaibHbIX
OCHOBHBIE METO/BI PEIICHUS YPaBHEHHU C TOMOIIBIO
UppaIlMOHATBHBIX YPaBHEHUI. PaBHOCHJIBHBIX MIEPEXO0JI0B HIIU
PaBHOCUIIBHBIE TIEPEXOABI B PELICHUH OCYLIECTBJISIS IPOBEPKY KOPHEH.
VUPPAlMOHAIBHBIX YPABHCHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa u rpapuk KOpHs N-oi N-oii cTeneHu Kak oOpaTHOM
CTENEHU KaK PyHKIIMU 00paTHOM U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIEHHU C HATypaJIbHBIM MOKa3aTeIeM noKazareynem
[TokazarenbHas GyHKITUSI. 10 Crenensb ¢ panMoHaIbHbIM DopMynUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTeseM U €€ CBOMCTBA.
[TokazaTenbHas GyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMU JUTsl pelIeHUs] ypaBHEHUM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/bI PELICHUS TOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C palluOHATBHBIM
[IOKa3aTeJIeM.

BrinonnsaTe npeobpazoBanus
YHUCJIOBBIX BBIPAKEHUM, COACPKALTUX
CTENEHU C palluOHATBHBIM
MIOKAa3aTENEM.

Hcnonb3oBath nu(poBbIe pecypehbl
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (PYHKINUU U U3yUCHUS
€€ CBOMCTB.

HaxoauTe pemenuns noka3aTeabHbIX
YpPaBHEHU M

Jlorapudmuyeckas GyHKITUA. 18 Jlorapudwm umucna. CBoiicTBa JlaBathb orpezenenue jorapupma
Jlorapudmuueckue norapudma. Jlecarnyasie u qHClia; JECATUYHOTO U HaTypaJbHOIO
YPaBHEHHUS HaTypaJibHbIE JIOTAPU(DMBI. jorapudma.
[Ipeobpa3oBaHue BoIpakeHUH, Hcnons3oBath cBOMCTBA TOrapu(pmMoB
COJIEpIKaIlUX JIOTapU(PMBI. JU1s1 TpeoOpa3oBaHuUs
Jlorapudmuueckas pyHkius, JorapuMUYECKUX BBIPAKEHUN.
e€ cBOlCTBa U rpaduK. Crtpouts rpaduk norapupMuyecKon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMK KaKk 0OpaTHOM
JUISL PELLICHUS] YPABHEHUM. K MIOKA3aTeJIbHON U UCIOJIb30BaTh
Jlorapupmuyeckrie ypaBHEHHUS. CBOMCTBa Jorapu(pMuuecKor QyHKIuu
OCHOBHBIE METOBI PELIEHUS JUISL pelIeHus 3a/1ay.
JAorapu(pMUYECKUX YPABHEHUH. Haxonute pemenns
PaBHOCHIIbHBIE TTEPEXOIbI B PEILICHUH aorapu(pMUUECKUX ypaBHEHUN
aorapu(MUYECKUX YpaBHEHUN C ITOMOILBIO PABHOCUJIBHBIX ITEPEX0I0B
WM OCYILIECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKEHUS U YPABHECHHUS

YUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO
aprymMeHra.

Tpuronomerpuueckas OKpyKHOCTb,

KOCHMHYCAa, TAHI'CHCAa U KOTaHI'CHCA
YUCJIOBOI'O apTyMCHTA,; a TAKKC
dPKCHUHYCA, apKKOCHUHYCA U
ApPKTaHIr¢HCa 4YucJia.
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OTpeiesIeHUEe TPUTOHOMETPUYECKUX
(YHKIIHIT YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmyel. [IpeodbpazoBanue
TPUTOHOMETPHUUYECKIX BBIPAKCHUH.
Pemenue TpUroHOMeTpUUECKUX
YpaBHEHUI

[IprMeHSATh OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

JUTsl IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[IpumMeHATh GOopMyIIBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPHUUECKUX YPABHEHHUI

HOCHGI[OB&TCHBHOCTI/I
H IIPOrpecCcuu

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUs TTOCIIEIOBATEILHOCTEM.
Meton MaTeMaTU4E€CKOM UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYCHHBIC
nocneaoBarenbHocTu. Mctopus
aHa/In3a 0ECKOHEYHO MaJIbIX.
Apudmernyueckast ¥ reoMeTpuIecKas
IIPOTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKas porpeccusl.
CyMMa OecKkOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHENHBIN U SKCITIOHEHIINAIbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcrnionp3oBaHue Nporpeccuu

JJIs1 peILlICHUs] pealIbHBIX 3a1a4
MPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
HOCIIEI0BATEIBHOCTD, CIIOCOOBI
3a/IaHUsl TOCTIEA0BATEIbHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEIOBATEIBHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh U OTPAHUYEHHOCTb.
[Tonydyats npencraBieHue

00 OCHOBHBIX UESAX aHAIM3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpenenenue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
MPOTPECCUM, HAXOIUTh CYMMY YJICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OeCKOHEUHO yObIBaroIIen
T€OMETPUYECKON MPOTPECCUH.
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Hcrnons30BaTh Nporpeccuu

JUISL PELICHUS 33]1a4 [TPUKIIATHOTO
Xapakrep.

[TpumeHsTH HOpPMYITY CIOXKHBIX
IIPOLICHTOB I PELICHUS 3a/1a4
U3 pEAIbHOU MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa HyHKIMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBAaJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprmMeHeHue CBOMCTB HENPEPBIBHBIX
GyHKUMN 1S peleHus 3a1ay.
IIepBas 1 BTOpasi MpOU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTeJlbHOU K rpa@uKy QyHKIIHMH.
IIpon3BoaHbIE dIIEMEHTAPHBIX
¢bynkuuid. [TpousBoaHast CcyMMsl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3UIIMH (PYHKITUH

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIpEpBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (PyHKLIHUH, aCUMIITOTa
rpaduka QyHKIHH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
OneprpoBaTh MOHATHAMU: TIEPBAS U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh GU3HUECKUI U
F€OMETPUYECKUN CMBICII ITPOU3BOIHOM;
3aIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
(GyHKIIH.

N3ydats npOU3BOIHBIE DJIEMEHTaPHBIX
(byHKIHIA.

Hcnonb30BaTh reOMETPUYECKUN U
(bu3HUeCcKuil CMBICI TPOU3BOAHOM

JUISl peleHus 3a1a4
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[ToBTOpEHue, 06001IEHNE, 3) OCHOBHBIE MMOHATHS Kypca aJire0pbl [IpuMeHATh OCHOBHBIE TOHATHUS Kypca
CUCTEMAaTH3alMs 3HAHUN ¥ HavyaJl MaTEMaTHYECKOTO aHaINn3a anreOpbl ¥ Ha4Yall MAaTEMAaTUYECKOTO
10 knacca, o0001IeHUE U aHau3a JJid peuieHus 3a1a4
CUCTeMAaTH3alMsl 3HAaHUM U3 peabHOM KU3HU U APYTUX
IIKOJIBHBIX IPEIMETOB
OBILIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME
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11 KJIACC

Hazpanue Konnuecto OcHoBHOE coziepKaHue pazjena OcHOBHBIE BU/IBI ICSITEIBHOCTH
pazzeina (TeMbl) 4acoB (Tembl) oOyyJaronmxcs
Uccnenoanue GpyHKIui 22 [IpuMeHeHre Mpon3BOTHOM Ctpouts rpadvk KOMIO3UITUU

C MOMOIIBIO TPOU3BOJHOM

K HCCIJIEJOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3Ha4CHUS HEITPEPBIBHON
(YHKLIHUU Ha OTPE3KE.

IIpuMeHeHne MpOU3BOAHON

JUTSL HAXOXKACHUS HAWTy4lIero
pelIeHus B NPUKJIAJHBIX 3aa4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢pyHKIu.
I'eomeTpuyeckre 00pa3bl ypaBHEHHUMN U
HEPABEHCTB HA KOOPJAMHATHOU
IUIOCKOCTH

GYHKIUN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3UIINH.
CtpouTth reomeTpuuecKue o0pas3bl
YpPaBHEHUI U HEPABEHCTB

Ha KOOPJAUHATHOM ITIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL iCCIIeTOBaHUsl (DYHKIIMH

Ha MOHOTOHHOCTB U 3KCTPEMYMBI;
HaxXOJUTh HAMOOJIbIIIEEe U HAUMEHBIIIEEe
3Ha4YeHUS (PYHKIIUU HEMPEPHIBHOM Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIICIOBAHMS.

Hcnonb30BaTh TPOU3BOAHYIO

JUIS1 HAXOKI€HUS HAWTYYIIEro
pelLICHUs B IPUKJIAJAHBIX, B TOM YUCIIE
COLMAIBHO-D)KOHOMUYECKUX, 3a7a4ax,
IUISL OTNIPEJICIICHUSI CKOPOCTHU

Y YCKOPEHMUS MPOoLECCa, 3aJaHHOTO
dbopmyoit unu rpaduxom.

[TomyuaTs npeacTasieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

[TepBooOpa3Has u UHTETpal 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBooOpa3Has U onpeAeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoaute nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX (DYHKIIUN U BHIYUCISATD
Nuterpan. [ eomeTpruecknii CMbICI uHTerpai no gpopmyne Herotona—
UHTErpaia. Beruucienue JleitbHUIA.

ONpPEIEeIEHHOTO UHTErpaJia Mo HaxoauTe miomaau miockux Gpuryp
dbopmyne Hetorona— JleiiOnuma. 1 00BbEMBI TEJT C IOMOIIIBIO
[Ipumenenue nuTerpana ONPENEIIEHHOTO UHTErpaa.

JUIS1 HAXOKI€HUS TUI0IIaAen 3HAKOMHTBCS C MATEMATUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJICTMPOBAHUEM Ha MIPUMEPE
F€OMETPUYECKUX TEI. nuddepeHIanbHbIX YPaBHECHUH.
[Tpumeps! pemennii [TosmyyaThk npeacTaBiaeHUE O 3HAUCHUN
nuddepeHanbHbIX YPaBHEHUH. BBEJICHUS MMOHSTHUSI HHTErpaia
MaremaTuyeckoe MOJIETMPOBAaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX ypaBHEHUN

['paduku 14 Tpuronomerpruueckue PyHKIIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUUECKHUX CBOMCTBA U TPpaUKH. TSl TIOCTPOCHUS TpahpuKoB

GyHKITUH. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKITH U

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO M3YYEHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOPHEHU € IIOMOUIBIO
TPUTOHOMETPUYECKON

OKPYKHOCTH.

[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonbs3oBath HUPPOBBIE pECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

WppatnmonaibHele,
MOKa3aTeNIbHbIE U
JorapupMUIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTeNIbHBIX U JTOTapUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS
VPPaLHMOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
VPPaLUOHAIBHBIX, IOKA3aTEIbHBIX U
norapuMUYECKUX YPAaBHCHHUH U
HEPABEHCTB

[IprMeHATh CBOMCTBA MOKA3aTENBHON
U Jjorapumuueckoit pyHKui

K PEILIEHUIO OKAa3aTeNbHbIX U
norapu(pMUUECKUX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIIBHOCTD
NEPEXOJIOB.

Pemats uppannoHaibHbIe U
KOMOWHUPOBaHHbIEC HEPABEHCTBA,

C TIOMOIIBIO PAaBHOCHITLHBIX
EPEXO0/I0B.

Hcnonb3oBath rpaduueckue METOAbI
Y CBOIWCTBA BXOISIINX B ypaBHEHNE
WJIH HEPABEHCTBO (DYHKITHIA

JUTS peleHus 3a/1a4u
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KomriuiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSIMMU:
Y TPUTOHOMETpUYEcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIIJIEKCHOT'O YHUCJIa. KOMIIJIEKCHBIX YHCEII.
ApudmeTnueckue onepanuu IIpeacTaBisaTh KOMILIEKCHBIE YMCIIa
C KOMIUIEKCHBIMU YHCIIAMHU. B QJIreOpandecKou n
N300paxkeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOM popme.
Ha KOOPAWHATHOM IJIOCKOCTH. BrinonssaTs apupmernyeckue
®opmyna Myaspa. Kopau n-oun omnepanuy ¢ HUMH.
CTENEHU U3 KOMILIEKCHOTO YHCIa. N300paxaTh KOMIUIEKCHBIE YHCIIA
[IprMeHeHnE KOMITJIEKCHBIX YHACEIT Ha KOOPAVUHATHOM IJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Ipumensars popmyny Myaspa u
re€OMETPUYECKHX 3a1a4 N0JIy4aTh MIPEJACTABICHHUE O KOPHSX
N-0i1 CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCA C IPUMEPAMHU
IPUMEHEHUSI KOMILJIEKCHBIX YHCEI
JUTSI PEILICHUSI TEOMETPUUECKUX U
bu3uYeCKuX 3a1a4
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpumeHeHne MPU3HAKOB JIETUMOCTU
nensix yucenr, HOJl u HOK, octaTtkoB
110 MOAYJIIO, aJiropuTMa EBKIuIa
JUTSL pEIICHUS 3a/1a4 B IEJIbIX YUCIIax

HATypaJIbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATYyPAJIbHBIX U LEJBIX
YHCelL

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHUM. OnepupoBarh NOHATUAMU: CUCTEMA U
MPPaLMOHAIIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIHOCTb YPABHEHUH U
ITOKAa3aTEIbHBIX CJIEJICTBUSI. HEPABEHCTB; PEUICHUE CUCTEMBI UIIN
1 JIOTapA(PMUIECKUX OCHOBHBIE METO/BI PELIEHUS CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
YPaBHEHUU COBOKYITHOCTEH PallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CJICICTBHUS.
MPPALMOHATIBHBIX, TOKA3aTEJIbHbIX U Haxonuts penieHus CUCTeM U
norapu(pMUYECKUX YPAaBHEHUH. COBOKYITHOCTEH LIENBIX
[IpuMeHeHre ypaBHEHU, CHCTEM U palMOHAIBHBIX, HPPALIMOHAIIBHBIX,
HEPABEHCTB K PELICHUIO NOKa3aTeNbHBIX U JIOTApU(PMUIECKIX
MaTEeMaTUYECKHX 3a]1a4 U 3a7a4 YPaBHEHHI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKHU U [IprMeHATh CUCTEMBI ypABHEHUI
peanbHOM )KU3HU, UHTEPIPETALUS K PELIECHUIO TEKCTOBBIX 3a/1a4
MIOJIyYEHHBIX PE3yJIbTaTOB U3 pa3IMYHBIX o0nacTelt 3HaHUH U
peanbHOM )KU3HU; HHTEPIIPETUPOBATH
NOJIYYECHHBIE PEILICHHUS.
Hcnonb3oBath muppoBEIS
pecypcsl
3agauu ¢ mapameTpaMmu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pernieHus

MOKa3aTeNIbHbIE, TOTapU(PMUIECKUEC U
TPUTOHOMETPHUYECKHE YPAaBHEHMUS,
HEpPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
[OKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHHUU
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C IapamMeTPaMH.
[TocTpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHMI1 U HEPABEHCTB

C mapameTpaMu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIA U IMAPaMETPBI.

[TpumensTs rpaduyeckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPAaBHEHHI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccnenoBanue GyHKIMH METOJaMU
MaTeMaTHYECKOr0 aHAJIN3A.

CTpouTs 1 nCCIIeI0BATh
MaTeMaTUYECKHE MOJEIIH PEATBHBIX
CUTYalluH C MOMOILBIO YPAaBHECHUH,
HEPABEHCTB U CHUCTEM

C mapameTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTHu3alus 3HaHUI

16

OCHOBHBIC ITOHITHS U METOJIBI Kypca,
000011IEHNE U CUCTEMATHU3AUA SHAHNI

MopennpoBaTh peajibHbIE CUTYallun
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHHUSI, YDABHEHHUSI, HEPABEHCTBA
Y UX CHCTEMBI 10 YCJIIOBHIO 33J1a4H,
UCCIIE0BATh TIOCTPOCHHBIE MOJEIIN

C UCTIOJIb30BAaHUEM arnapara ajareopsl,
UHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3yJIbTar.

[Ipumensats GpyHkuUn

JUTSI MOJIETTUPOBAHUS Y UCCIIEAOBAHUS
peanbHBIX IPOLECCOB.

Pewate npukiaaHble 3a1a4u,
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B TOM YHCJIE COLIMAIIBHO-
AKOHOMHUYECKOTO U PU3UYECKOTO
XapakTepa, CpeJICTBaMu aJireopbl
U MaTeMaTUYECKOro aHaIn3a

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136
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denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOa&HHBIH ypOBCHB)

OEJEPAJIBHASA PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJBHAS 3AIIMCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHMsl, TaK KaKk 00€CIeYrBAET BO3MOXHOCTh N3YYEHUSI TUCIUIUINH €CTECTBEHHO-
Hay4YHOM HaNpaBJICHHOCTH U MPEAMETOB ryMaHUTapHOro HukJia. [lockoiabKy Joruueckoe
MBILUIEHHE, (POpPMHUpPYEMOE TMpU H3YYEHHH OOYYalOUIMMHCS MOHSITUWHBIX OCHOB
Ir€OMETpPUH, IIPpU JIOKA3aTEIbCTBE TEOPEM M IIOCTPOECHUM ILENOYKH JIOTUYECKHUX
YTBEPKJICHUU MIPU PELICHUHA T€OMETPUUYECKUX 3a]1a4, yMEHUE BBIABUTATh U OIPOBEPIaTh
TMIIOTE3bl HENOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PEILIEHUH 33/1a4 €CTECTBEHHO-HAYYHOIO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]1aY.

Llens ocBoeHMsI mporpaMmbl ydyeOHOro kypca «l'eoMeTpusi» Ha yriayOJ€HHOM
YPOBHE — pa3BUTUE HMHAMBHUIYAJIbHBIX CIHOCOOHOCTEH OO0ydYaromuxcsi IpU HU3YYEHHUU
T€OMETPHUH, KaK COCTaBISIONIECH TpeaMEeTHON o0nacTu «MareMaTtuka U MH(PpOpMaTUKa»
yepe3 o0ecreuyeHrne BO3MOKHOCTH MPUOOPETEHHsS M HMCHOJb30BaHUS 0Oojee TiyOOoKHX
rE€OMETPUYECKUX 3HAHUW M JAEUCTBUN, CNEUU(PUUHBIX TCOMETPUH, U HEOOXOJUMBIX
JUIsL YCIEIIHOTO MPO(eCCHOHANIBHOIO 00pa30BaHUs, CBSI3AHHOTO C HMCIHOJb30BaHUEM
MaTEeMaTHKH.

[IpuoputeTHBIMM  3aJauaMu  Kypca TEOMETpUM Ha YriyOJEéHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacUIMpEeHHE MPEACTaBICHUS O T€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpPBHl H
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIIOIIMX OIKCHIBATH WM M3y4aTh pa3HbIC SBICHUS
OKpPYXaIOIlEro MHUpa, 3HAHHWE MOHATUHWHOIO ammapara no pasaeny «CrepeoMmeTpusd
y4eOHOT0 Kypca reOMETPUH;

(opMHpOBaHHWE YMEHHS BIAJETh OCHOBHBIMHU IMOHSATHUAMH O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeOopeM, (QOpMyl U yMEHUe
UX TPUMEHSTh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

(opMupoBaHrE YMEHHS paclio3HaBaTh Ha YepTexax, MOJIEISAX U B PEalbHOM MHUPE
MHOTOI'PAHHHKH U TeJla BPAIEHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJECIIH;

(¢opMupoBaHHE TMOHUMAHUS BO3MOXHOCTM AKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTUYeCKUX  Teopuil, (OpPMUPOBAHME TOHUMAHUS  POJM  AKCHOMATHUKH
IIPU NPOBEJICHUU PACCYKICHUM;

(GopMupoBaHHe YMEHHS BJIaJE€Th METOJAaMH JIOKA3aTeIbCTB U AJITOPUTMOB
peuieHusi, yMEHUs UX MPUMEHATb, MPOBOJUTH JI0KA3aTENbHBIE PACCYXKACHUS B XOJE
pelIeHusl CTEPEOMETPUYECKUX 3aJad M 3a7a4 C IPAKTUYECKUM COJEp KAHMEM,
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denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOa&HHBIH ypOBCHB)

dbopMHUpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM aKCMOMATUKU B TPOBEICHUU JI€TyKTHUBHBIX
pacCyXIEHUN;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaroniuxcsi,  IMO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEPECca K U3YyUCHUIO T€OMETPHUH;

dbopmupoBaHre GyHKIIMOHATBHOM IPAMOTHOCTH, PEJIEBAHTHOM F€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSIBJICHUS F€OMETPUUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B peaJbHBIX IJKU3HEHHBIX CHUTyallMsIX M TMpPH HU3YYCHUH JAPYTUX  y4eOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOACIIUPOBAHUS peaTbHBIX
CUTYyalluii, HCCIAEAOBAHUS TOCTPOCHHBIX MOJENEH, HHTEPIPETAlun MOJIYYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMU  COZECP)KATETBPHBIMUA JIMHUSIMU ydeOHOro Kypca «l'eomeTpus»
B 10-11 «xmaccax sBmstorcs: «lIpsmMble W MIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BeKTopbl U KOOpIMHATHI B IMPOCTPAHCTBEY,
«/IBXKEeHMS B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO T1peboBaHME «YyMETh ONEPHUPOBATH
MNOHATUSIMUY», PEJICBAHTHBIX F€OMETPUU HA YIIIyOJIEHHOM ypoBHE o0yuyeHus B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEp)KATEIbHbIM JIMHUSAM yuye0HOro Kypca, a
(bopMHpOBaHUE JIOTUYECKUX YMEHUN paclpelesieTcss He TOJbKO MO COJAEPKATEeIbHBIM
JUHUSM, HO U mo rojgaM oOydeHus. Copaep:kaHue 00pa3oBaHMs, COOTBETCTBYIOIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHOM  pabodeil  MPOrpamMmbl,
pacnpenenéHHbIM 1o rojaM oOOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0O0pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIUMIIMAIBHBIM BOIpocaM oOydaroniyecss O0O0palaiuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE F€OMETPUYECKUMU MOHATUIMU
YW HaBbIKAMH [OCJIEIOBATEIBbHO M TMOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUA BKJIKOYaTh B OOLIYI0 CUCTEMY TI€OMETPHUYECKHX
MPEACTAaBICHUM OOy4YaloIMXCsa, pacumpsisi W yriayomsas e€, oOpaszys MpoYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4E€HHUIO TEOMETPUH HA YIITYOJIEHHOM YPOBHE NO3BOJISET:

co3aaTh ycnoBus s AuddepeHunanun 00yyeHus, MOCTPOSHUs UHIUBUAYaTbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OO0ECHeYUTh  YIrayONEHHOE U3YYEeHUE T€OMETPUU
KaK coCTaBJIsItolIel yueOHoro nmpeaMera «MareMaTHkay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YUYETOM
BbIOOpa Oynaymiedt mpodeccuu, obecrmeurBas MPEEMCTBEHHOCTh MEXKIy OOINUM
U ipo(heccHoHaTBLHBIM 00pPa30BaHUEM.

Ha u3yuenne yuebHoro kypca «I'eoMerpusi» Ha yriayOJeHHOM YPOBHE OTBOIUTCS
204 vaca: B 10 kmacce — 102 gaca (3 waca B Hezmemo), B 11 kmacce — 102 yaca
(3 gaca B HezentO).
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COAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe M ITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHN H
CJICICTBHSI U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
napaJulelbHble M CKpeIIMBaromuecs npsaMble. IIpu3Haku CKpEImMBAOMMXCS MPSIMBIX.
[TapannenbHOCTh NPAMBIX W IUIOCKOCTEM B NIPOCTPAHCTBE: IMAPAIUIEIBHBIE IPSIMBIE
B IIPOCTPAHCTBE, NapAJIIEIIBHOCTD TPEX NPSIMBIX, NapAJUIEIIBHOCTD IPSIMOM U IIJIOCKOCTH.
[lapamnensHoe M LEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa NapajluieIbHOr0 MNpoeKkTupoBaHus. M3o00paxeHue ¢duryp B mapauiebHOU
IPOCKIUHU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXAYy MNPSIMbIMU
B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaJUIeIbHBIE INIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUTYpPhI HA IJIOCKOCTH:
TETpasp, NapaIeIeIUIIEe], IOCTPOCHUE CCYCHUN.

[lepneHAKYISIPHOCT, MOPSIMOM M IUIOCKOCTH: MEPINEHIUKYJSPHBIE MpPsIMBbIE
B IIPOCTPAHCTBE, NPSIMbIC NTApaJUIEIbHbIE U NEPIECHANKYJISIPHBIE K IUNIOCKOCTH, IPU3HAK
MEPIEHINKYJIIPHOCTA MPSIMOM M IUIOCKOCTH, T€OpPEMa O NPSAMOM IMEPIECHIUKYISIPHON
II0cKOoCcTH. OpTOoroHaneHOE MpoeKTHpoBaHUE. [lepneHAuKyIslp W HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKM J10 TUIOCKOCTH, PACCTOSAHUE OT IPSAMOM 10 IIJIOCKOCTH, IIPOEKIU
burypsl Ha  IUIOCKOCTb. [leprieHIUKYJIAPHOCTD IJIOCKOCTEMN: IIPU3HAK
NEPHEHANKYJIIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpéX nepreHIuKymaspax.

Yriabl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJI,
JIMHEWHBIA yroJ IBYTPaHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoOro yria. CBOHCTBAa IIOCKMX M JIBYITPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUJII TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buapl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpanHuka. [Ipusma: n-yroiasHas npusma,
npsiMass M HAaKJIOHHas NpU3Mbl, OOKOBas U TMOJHAas TOBEPXHOCTb MPHU3MBI.
[Tapaiutenienune 1, NpsIMOYTOJIBHBIN MMapaJUIeIICHUIIeT U €ro cBoicTBa. KpaTyalimme mytu
Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUibHAsg U yCEYEHHAs MUPAMUJIBIL.
CpoiictBa pébep © OOKOBBIX TpaHEHl TMpaBUIBbHON mNUpaMuasl. [IpaBuibHBIC
MHOTOTPAaHHHUKHW: TIpaBWJIbHAS TMpU3Ma M IMpaBWIbHAsA NUPAMUA, NpPaBUIIbHAS
TpeyrojbHasl MUupamMuaa U MpaBUWIbHBINA TeTpasip, KyO. [IpencraBienue o npaBuiIbHbBIX
MHOTI'OTPAHHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Boruncnenue 3neMeHTOB MHOTOIpAaHHMKOB: p&Opa, auaroHanu, yrisl. [lmomansb
OOKOBOI ITOBEPXHOCTH U MOJHOM NOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/Ib OCHOBAaHUH,
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TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSIMON mpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH H
MMOBEPXHOCTH NIPaBUJILHOW MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPaMUIBI.

CummeTpusi B NOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  NIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMMeTpus B  MPaBWJIBHOM  MHOTOTPaHHUKE:  CHUMMETPHUS
napajuielenuneaa, CHUMMETPUS MPABWIBHBIX IPU3M, CHUMMETPUS  MPABWIbHON
MMAPAMUJIBL.

BeKTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHbIC, COHAINPABIECHHBIE M MPOTHUBONOJIOKHO HAIpPABICHHbBIE
BEKTOpbI. PaBeHCTBO BEKTOpOB. JIEWCTBUS C BEKTOpAaMHU: CJIOKEHHE WU BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBoucTBa
CJIOXKEHUS BEKTOpOB. CBOMCTBA YMHOXEHUS BEKTOpa Ha yucio. [IoHaTHe KoMIUIaHapHbBIE
BeKTOphl. lIpu3Hak komIuiaHapHOCTM TpEX BeKTOpoB. IIpaBmio mapamienenumena.
Teopema 0 pa3nokeHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. IIpsMoyronpHas
cucrtemMa KoopAauHar B npoctpaHcTBe. Koopaunatel BekTtopa. CBsA3b  MEXIy
KOOpPAMHATaMH BEKTOpPA M KOOPAMHATAMH TOYEK. YTOJ MEXAy BeKTopamu. CKaIsIpHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAask MOBEPXHOCTD, cheprueckas
MMOBEPXHOCTh, O0Opa3yrolue TMOBEepXHOCTeW. Tema BpamieHus: IWIWHIAP, KOHYC,
yceu€HHBIM KOHYC, cdepa, map. Bs3aumnHoe pacrnosnoxxkeHue cdepbl M IUIOCKOCTH,
KacartelibHas TNIOCKOCTh K cepe. M3oOpakeHue Ten BpalleHus Ha IITOCKOCTH. Pa3BépTka
UIMHApPA U KoHyca. CumMeTtpust chepsl U mapa.

O06bEM. OcHOBHBIE cBOMiCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajenenunena M ciuenctsus u3z He€. OO0bEM MNpAMONM M HAKIOHHOM MPU3MBI,
MUJIMHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa v mapoBOTro CErMeHTa.

KomOunanuu Ten BpailleHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BimcanHasi B IUJIMH]IP,
onucaHHas okoJo munHapa. [lepecedenue chepsl 1 mapa c miockocTbio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpalllCHUSI.

[Tnomaar MOBEpXHOCTU UIIMHIPA, KOHYCa, Iomaas chepsl u e yacteit. [logodue
B npoctpanctBe. OTHOLIEHUE O0BEMOB, TUIOLIAAEH MOBEPXHOCTEH MOIOOHBIX (UTYP.
[IpeoOpazoBanne  momobusi, romorerus. Pemenwe 3agad  Ha  IJIOCKOCTH
C MCTOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHuidi MHOTOTPAHHUKOB M TEJl BpAICHUS: CEUYEHUS UUIMHIpa
(mapajuienTbHO U EPIEHIUKYJIIPHO OCH), CEYEHHUS KOHYca (MapajljieIbHOe OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUsS LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEI0B, METOJI BHYTPEHHETO MTPOEKTUPOBAHMS, METOJI MIEPEHOCA CEKYIIEH MIIOCKOCTH.
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BeKTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Onepanuy HaJl BEKTOpamMu. BEKTOpHOE yMHOMXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO yMHOKEHHs. [IpsMoyronbpHas cucTteMa KOOpJIWHAT
B nipoctpancTBe. KoopauHats! BekTopa. Paznoxkenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PEIEHUH T€OMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpaxkenus. J[BuxeHnus u paBeHcTBO duryp. O6mme
CBOMCTBa JBW)KCHHH. BHAbl JIBWKEHUW: MapauIeIbHBIM IEPEHOC, UEHTpaJbHAA
CUMMETpHUSI, 3€pKajdbHas CHUMMETpHs, MOBOPOT BOKpyr mpsiMou. IIpeoOpazoBanus
nono6us. [psimas u chepa Diinepa.

HPEIMETHBIE PE3YJIbTATDBI

K konmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOIHO ONEPUPOBATH OCHOBHBIMU NOHATHUSMHU CTEPEOMETPUM NMPU PELICHUU
3aJ1a4y ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

OPUMEHSATh AaKCHOMBbI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PELIECHUU
F€OMETPUYECKHX 3a]1aY;

KIaccu(UUUpoBaTh  B3aMMHOE  PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEW B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOZIHO OINEpPUPOBATh MOHITHSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXIY MPSAMBIMU B IPOCTPAHCTBE, MEXKIY PSIMOM U MIIOCKOCTBIO;

cBOOO/IHO ONEPUPOBATH OHATUAMH, CB3aHHBIMH C MHOTOT'PaHHUKAMU;

CBOOOJHO pPacro3HaBaTb OCHOBHBIE BUbl MHOTOI'PAHHHUKOB (IIPU3Ma, MUPAMUIA,
NPsIMOYTOJIbHBIN NapaJijiesienune, Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMpPAs OCHOBAHUS ISl KIIAaCCU(UKALIH;

CBOOOJHO ONEpUPOBATh MOHATHUAMHU, CBSI3aHHBIMH C CEYEHHMEM MHOTOTPaHHHUKOB
IJI0CKOCTBIO;

BBIMOJIHATH apajuieIbHOE, IEHTPAILHOE U OPTOrOHAJIBHOE MMPOSKTUPOBAHUE (UTYD
Ha IJIOCKOCTb, BBIIOJIHATH M300pakeHus (pUryp Ha IIOCKOCTH;

CTPOUTb CEUYEHHS MHOTOIPAaHHUKOB pA3JIUYHBIMU METOJIAMH, BBINOJIHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY,
cOOKYy, CHU3Y;

BBIUMCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB (Mpu3Ma, MNUPAMHIA),
re€OMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CUMMETPHUS B IMPOCTPAHCTBE, LEHTpP, OCh
U TUIOCKOCTh CHUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPBI;

CBOOOJHO  ONEPUPOBATH  MOHSITHUSIMH, COOTBETCTBYIOIIMMHU  BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JEHCTBUS HAJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM U HaXOXJEHUE
r€OMETPUYECKUX  BEJIUYMH, TPUMEHSS  M3BECTHbIE METOAbl MpPU  PEHICHUU
MaTEMaTUYECKHX 33]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
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IIPUMEHATh  NPOCTEMINME  INPOTPAMMHBIE  CpPEICTBA WU DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, peoOpa3oBbIBAaTh " UHTEPIPETUPOBATh uH(pOpMaIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYI0 Ha dYepTexax Hu
PHUCYHKaXx;

IIPUMEHATH IIOJYYEHHBIC 3HAHWsS HA NPAKTUKE: CPAaBHMBATh W AHAIU3UPOBATH
peanpHbIE CUTYyallMd, IPUMEHSITh W3YyYEHHBIE ITOHATHS B IPOLIECCE IMOUCKA PELICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBAThH peabHbIC CUTYaIlH Ha
A3BIKE TEOMETPHUM, HCCIEI0BAaTh ITIOCTPOCHHBIE MOJEIM C  HCIOJb30BAHUEM
T€OMETPUYECKHUX TIOHITHI U TEOPEM, allapara ajireopsl, peaTh NPaKTHYECKUE 3a1a4H,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUM KaK COCTaBHOM
4acTH (PyHIAMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CBOOOJIHO ONIEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C HUIMHAPUYECKON, KOHUYECKOU
U cpepUUYECKOM MOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI MOTYUECHHUS;

OTIEPUPOBATH OHATUSIMHU, CBSI3aHHBIMU C T€JIAMH BPALIEHUS: IIMHAPOM, KOHYCOM,
cthepoit u mapom;

pacno3HaBaTh Tella BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) U OOBICHITh
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPbI U MIIOCKOCTH;

BBIYMCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAHHUKOB M TE€J BpalIEHUsl, 00BEMBI U
IJIOLIAAN TIOBEPXHOCTE MHOTOTPAHHUKOB M TeJl BpalICHUS, T€OMETPUYECKUX Tell
C MPUMEHEHHEM (POPMYIT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAILIMSIMU TEJ BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chepshl,
cdepa, BOUCaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAILLICHUS;

BBIYMCIIATH COOTHOLIEHUS MEXIy IUIOIAIIMH MOBEPXHOCTEH M 00BbEMaMu
ITOJIOOHBIX TET;

M300pakarb M3ydaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpallleHHUS;

U3BJIEKATD, MHTEPIIPETUPOBATH 151 npeoOpa3oBbIBATh uH(pOpMaIUIO
O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (QUTypax, MPEJCTABICHHYI0 Ha YepTexax Hu
PUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJHSITH OTIEpaIlui Ha/l BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPUHAT;

pelmaTh TreoMETPUYECKUE 33Ja4d Ha BBIUKMCICHUE VYIJIOB MEXAY HPSIMBIMU H
IJIOCKOCTSIMHM, BBIUHUCIICHHE PACCTOSHUN OT TOYKU JO IUIOCKOCTH, B IICJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
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CBOOOJTHO OTIEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C JBUKEHUEM B MIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpallleHUsl MPpU NapajijieIbHOM
nepeHoce, IEHTPATTBHON CUMMETPHH, 3epKATBHOW CUMMETPHH, MPU MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHUs MOI00US;

CTPOUTh CEYCHHS MHOTOTPAaHHWUKOB U TEJ BpPAIICHHS: CEUCHUS IWIMHApA
(mapayuienbHO U NEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOJIAIIEE YEPE3 BEPIIUHY ), CEUEHUS 111apa;

HCIIOJB30BaTh METO/IbI TTOCTPOCHUSI CEYEHUN: METOJI CJIEJIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIICH MIOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHATh TeOMETpUYeCKre (aKThl MJIs PEIICHUS CTEPEOMETPUYECCKUX 3aaad,
MIPEAIOJIArafoiX HECKOJIBKO IAaroB PEIICHHS, €CIA YCIOBHS TNPUMCHCHHS 3a/1aHbl
B SIBHOH W HESABHOM opme;

pemaTh 3a/ladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUNM M HAXOXKICHUE
r€OMETPUYECKUX BEIUYUH;

MIPUMEHSATH TPOTPAMMHBIC CPEJICTBA U JIECKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI
IIPY PEIICHUU CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHATh TOJyYEHHBIC 3HAHUS Ha TPAKTUKE: CPAaBHUBATH, AHAIM3HPOBATH H
OIICHUBATh PEAJIbHBIC CUTYallUH, IPUMEHSATh W3YUEHHBIC MMOHATHS, TEOPEMbI, CBOMCTBA
B IIpoOllECC€ IIOMCKA pEHIeHUs] MaTeMaTU4YecKh C(HOPMYIUPOBAHHOW MPOOJIEMBI,
MOJICIUPOBATh PEANbHBIC CUTYallMHd HA SI3bIKE TE€OMETPHUH, UCCIIEIOBATh MOCTPOEHHBIC
MOJIENIA C MCTOJB30BAHMEM T€OMETPUUYECKUX TOHITHH M TeopeM, ammapara ainreOpsi,
peraTh MpakTHIEeCKUE 3a7a4H, CBSI3aHHBIC C HAX0XKJICHHEM I'eOMETPHUCCKIX BEJINYNH;

MMETh TIPEACTABICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUM KaK COCTaBHOM
yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHUH.
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10 KJIIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHOBHOE coziep>KaHne
pazzena (Tembl) Kypca 4acoB y4Yaluxcs
BBenenue B crepeomMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensts II0CKOCTh Kak (purypy,

burypsl.
[ToHsATHS CTEpEOMETPUHN: TOYKA,

npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJI0OCKOCTH, TapajuIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsTHs: IEpeceKaronmecs MIOCKOCTH,
nepeceKaroIuecs IpsaMast U IIIOCKOCTh;
HOJYTIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
POCTEHININX MPOCTPAHCTBEHHBIX
buryp, HECyIeCTBYIOMNUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
CJICJICTBUS U3 HUX.

CriocoOslI 3a1aHus TPSIMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOM BBITIOJIHSIETCS IJIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBO/IbI U3 aKCHOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, UJI€aTU3AINEH KOTOPHIX
SIBJISIFOTCSI aKCMOMBI T€OMETPHHU.
N3yuath, NpUMEHSATH TPUHIIUITBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 7151 TOCTPOCHUS
CEUYEHUN METO/I CIEA0B, METO/
BHYTPEHHETO MPOEKTUPOBAHUS, METO/T
MepeHoca CeKyIeH mIoCKOCTH.
Pemats crepeomMeTpruiecKue 3a/1auu:
Ha omnpejesicHUe BUJIa CEUCHUS U
Hax0XJICHUE €ro IJIOIIaIH.
AKTyanu3upoBath (aKThl U METO/IBI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Hcnonp30BaTh NpyU peLICHUH 3a/1a4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOpBIE
IPOXOJAT yepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamivBanue NoCTpOCHHBIX CEYECHU N
Pa3HBIMU LIBETAMH.

Merton cnefoB 1l HOCTPOEHUS
ceueHuid. CBOMCTBa epeceYeHU
IPSMBIX U IUI0CKOocTen. [locTpoeHue
CEUYEHMI B MUpaMHJie, KyOe Mo TpEM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh IArOB
OCTPOCHUS.

[ToBTOpEHNE ITAHUMETPUH.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [loodue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIEyIOIIKE MIIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopemsl Paneca u

O IIPONOPLUHOHAIIBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacteul. Teopema
Menenas.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK.
CBONCTBO CpeNHEN JIMHUU
TpeyrojabHuKa. CBONCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBOMCTBO MEAUaH
TPEYTOJIbHUKA.

[Tpu3naku no1o0us TPEyroabHUKOB.
[TomyuaTs npencraBieHus 00
OCHOBHBIX 3Tanax pa3BUTHUs T€OMETPUN
KaK COCTaBHOM yacTu pyHIaMeHTa
Pa3BUTHUS TEXHOJIOIUHI

B3aumMHoe pacrionoxeHue
MPSAMBIX B IIPOCTPAHCTBE

B3anmHoe pacnosioxkeHre npsmbIx

B mpocTpaHcTBe. CKpenmBaronmecs
npsiMble. [[pU3HaKky CKpeIMBaIOIIMXCSI
PSIMBIX.

[TapannenbHbIe IPSMBIE

Knaccudummposats B3aumMaoe
PaCIIOJI0KEHUE TPSIMBIX

B MPOCTPAHCTBE, UILTHOCTPUPYSI
PUCYHKaMU 1 IPUBOJIS IPUMEPDI
W3 PEATbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYILIECTBOBAHUH U €IMHCTBEHHOCTH
MPSMOU MapaJUICIIbHON TaHHOU
MPSIMOU, TIPOXOAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH

Ha JIAHHOW MPSIMOM.

JlemMMa 0 mepecedeHnr mapayIeabHbIX
IPSIMBIX IJIOCKOCTBIO. [TapamiensHOCTh
TpEX NpsiMbIX. Teopema o TpEx
napajuiesIbHbIX MPSMBIX.

TeopeMa 0 CKpeIMBAOIMMXCS TPSIMBIX.
[TapamnienbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA [TAPAJLIETBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IPOEKIIHH.

[enTpanbHas MpOEKLK.

VY011 ¢ cOHanpaBiIeHHBIMA CTOPOHAMM.
Y101 Mexay IpSIMbIMU.

3ajaun Ha IOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacoJI0KEHUEM IPSIMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYyILIECTBOBAaHUM U €IMHCTBEHHOCTHU
MapAJIICITBHON MIPAMOM, TPOXOISIIIEN
4yepe3 TOUKY IPOCTPAHCTBA U HE
JeXKalen Ha IPyror IpsIMOH; JIEMMY
O IEpECECYEHUH TUIOCKOCTHU ABYMS
napaJuieIbHBIMU IPSIMBIMH; TEOPEMY
0 TPEX MapaieTbHbIX MPSIMBIX.
Jloka3bIBaTh MPU3HAK
CKPELIMBAIOIINXCS MPSMBIX, TEOPEMY
O CKpPEIMBAOIINXCS MPSMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE

YTJ10B € COHAITPpaBJICHHBIMU CTOPOHAMM.

OOBSICHATH, YTO HA3LIBACTCS
MapAJJICITbHBIM U LEHTPAIbHBIM
MIPOEKTUPOBAHUEM U KAK BBIMIOJHSIETCA

MPOECKTUPOBAHKE (PUTYP HA MITIOCKOCTh.

Jloka3pIBaTh CBOMCTBA MapalieIbHOTO
MIPOCKTUPOBAHMUS.

N3o0paxkath B mapajuiebHON
MIPOCKITUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemate cTepeoMeTpudeckue 3aiaun
HAa JI0Ka3aTeIbCTBO U UCCIICIOBAHHE,
CBSI3aHHBIE C PACTIONOKEHUEM TIPSIMBIX
B IIPOCTPAHCTBE.
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[TpoBOaUTH MOKA3aTEIBHBIE
pacCy>KJIeHUs IIPU pEUICHUU
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, aHATU3UPOBATH U
OLICHUBATh YTBEPKICHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKACHUM.
MoenupoBaTh peaibHbIE CUTYalllH,
CBSI3aHHBIC CO B3aUMHBIM
PACIIOJI0KEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHSITUH U TEOPEM, arlrapara aareOpsi,
IU(PPOBBIX PECYPCOB.

[Tomy4aTs npeacTaBICHNE

O IIEHTPaJIbHOM MPOEKTUPOBAHUHU

1 00 ucropuu paboOT MO TEOPHUH
MEePCIIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: mapajuieIbHOCTD IPSAMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapauieIbHOCTH NMPSIMOM U
10ckocT. CBOMCTBA NapalIEIbHOCTH

Knaccuduimposats B3auMHoe
pacnojoXeHne IpsMOH U IMIOCKOCTU
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIUE PUMEPHI

47



denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

MIPSIMOU U TTOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuér otHomenuit. [lapamensHas
MPOEKIHsI, IPUMECHEHUE

U1 IOCTPOEHUS CeUeHUM Ky0a

Y Mapajuiesienunea.

CaoiicTBa napaiesienuIe1a u Npu3Msl.

[TapannensHblie iockocTH. IIpu3Hakn
NapajuIeIbBHOCTH JIBYX INIOCKOCTEN.
Teopema o mapanneabHOCTH U
€JIMHCTBEHHOCTH IIOCKOCTH,
IPOXOJAILIEN YEPE3 TOUKY, HE
NPUHAJIEKAITYIO JAHHOW INIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiiCTBa MapaJUIEIbHBIX MIJIOCKOCTEN:
0 MapaJuIEIbHOCTHU IPSMBIX
NepecevyeHus Npyu NEPECEUCHUN JBYX
MAPAUIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXY ITapaJUIeIIbHBIMU

W3 PeaJbHOU KU3HU.
@opMyIMpOBATH ONPEAECTICHUE
MapaJuIeNIbHBIX PSAMOU U INIOCKOCTH.
Jloka3bIBaTh MPU3HAK

O MMapaJuIEIBbHOCTH NPSIMOM U
IJIOCKOCTH; CBOMCTBA NAPAJIEIIbHOCTH
MPSMOU U TUTOCKOCTH.

Pemats ctepeomerpudeckue 3a1aun
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemats npakTuyeckue 3anadu

Ha [IOCTPOCHUE CEYEHNUN Ha YepTekKax
TETpa’pa v napajuieIeInIeaa.
Pemats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPY PELIEHNH T€OMETPUUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IIJIOCKOCTEH.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYallNH, CBSI3aHHbBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C ABYMs NMapajieIbHBIMU IIJIOCKOCTSMU

MO/JIEJIMPOBATh PEAIbHBIE CUTYallUH,
CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHuKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenue: Teopema [ludaropa
Ha MJI0CKOCTH, TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsAIMOYTOJIBHOTO
napajenenunena. Berancnenue e
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
NapajuieIenunesac.
[lepnieHIUKYISIPHOCTD NPSIMOU U
nockoctu. [Ipu3nak
NEPHEHANKYJIIPHOCTH NPSAMON U
IJIOCKOCTHU. TeopeMa 0 CyIecTBOBaHUH
U €IMHCTBEHHOCTH MPSMOH,
MIPOXOJAIIECH YepE3 TOUKY
IPOCTPAHCTBA U MEPIIEHINKYISIPHON
K mockoctu. [lnockoctu n
NEPHEHAUKYJIIPHBIE UM MPsMast

B MHOTOIPAHHHKAX.
[lepnenaAuKyIIsIp U HAKJIOHHAS.
[TocTpoenue neprieHauKyIsApa

U3 TOYKH Ha NPSAMYIO.

Teopema o0 TpEX NEPNEHAUKYIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
@opMyIMPOBATH ONIPEIECIICHHUS:
IIEPIICHIUKYJIAPHBIX IIPAMBIX

B [IPOCTPAHCTBE; ONPEIEICHUE IPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3bIBaTh: JEMMY

0 NEPHEHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[apAJJICIBHOCTBIO NIPSAMBIX U UX
MEPIIEHAUKYJIIPHOCTHIO K INIOCKOCTH.
Jloxa3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
IIPU3HAK NEPIEHAUKYIAPHOCTH MPAMOU
U IUIOCKOCTU; TEOPEMY

O CYILLIECTBOBAaHUU U €JUHCTBEHHOCTHU
MPAMOM, IPOXOIAIIECH Yepes JaHHYIO
TOYKY U NIEPIICHIUKYJISIPHOU K TaHHON
IIJIOCKOCTH.

N300paxaTh B3aUMHO
NEPIEHIUKYISIPHBIE IPSIMYIO
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YTroa Mexy CKpemrBatOIUMUCS
npssMbIMH. [ lonCk nepnenauKyasspHbIX
IPSIMBIX C IOMOIIBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHasibHOE IPOEKTUPOBAHNE.
[TocTpoenue ceuenuit Kyda, IpuU3Msl,
IIPAaBUJIBHOW ITUPAMUJIBI C IIOMOILBIO
OPTOrOHAJILHOM MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCUTENBHO III0CKOCTH. [lltockocTH
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHauKyIsIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummeTpuu. 1IpaBunbHbIE
MHOTOTPAHHUKHU

Pacuér paccrosiHuii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
NEPNEHINKYJIAPBI: CAMMETPHS, CIAIBUT
TOYKHU 110 NApaJIJIEIBbHON MPSIMOM.
CnBur 1o HenapaenbHON MPSIMOU,
U3MEHEHUE PACCTOSTHUN

U TJI0CKOCTb.

@opMyIMpOBaTH CBOMCTBO
MEPIEHIUKYJISIPA IO OTHOIICHUIO

K IJTIOCKOCTH.

[Tomy4aTs npeacTaBaeHuE O 3HAYCHUH
NEePHeHANKYIIApa ISl APYTUX o01acTei
HayKu ((u3HKa, SHEpreTUKa, Ja3epHbie
TEXHOJIOTHHU), B PEaTbHOMN KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHUSI, CBI3AHHBIC
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HETIEPIECHINKYJISIPHYIO K 3TON MPSMO.
Jloka3pIBaTh TEOPEMY O TPEX
MEPIEHIUKYJIAPAX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
MepHEHNKYIISIpax.

ITomy4aTs npeacTaBiIcHNE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3sIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha MPSIMYIO.

Pemiats cTepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C IEPIIEHIUKYIISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pewiats npuknagHele 3a1a4u,
CBSI3aHHBIC C HaX0XKICHUEM
r€OMETPUYECKHUX BEJIMYMH.
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Pemate crepeoMeTpudecKue 3aaadd,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHIUKYIAPaX,
HAax0>KJICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAJIbHBIC
CUTyall1H, CBsI3aHHbIC

C NEPNEHINKYJIIPHOCTBIO IPSIMOU 1
IJIOCKOCTH; UCCIIEIOBATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCIIOJIb30BAaHUEM aIlrapaTa ajreOpbl

YTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCHHYCOB.

[ToBTOpeHue: yron Mmexay
CKPEIIUBAIOIIUMUCS IPAMBIMU

B IIPOCTpaHCTBE. I ' eomeTpuueckue
METO/Ibl BBIYUCIICHUS YIJjla MEXIY
NPSAMBIMUA B MHOI'OTPaHHUKAX.

AKTyanu3upoBath (aKkThl U METO/IbI
IJTAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYIPaHHOTO yTJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCHUMOCTH OT UX I'PayCHOUN MEPHI.
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JIByrpanHsbiil yroy. CBOMCTBO
JIMHEWHBIX YTJIOB IByTPAHHOIO yTJa.
[leprieHIMKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISIPHBIX
ockocren. [Ipuznak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPSAMOU ITEPECEUEHHUS] IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPEThEH IIIOCKOCTH.

[IpssMOYTOJIBHBIN ITApaIUIEICITUIIE;
KyO; U3MepeHusi, CBOMCTBA
IIPSAMOYTOJIBHOIO MapaJlIeICIIUIIe a.
Teopema 0 quaroHany NpsSMOyTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM MTPSMBIX U TIIIOCKOCTH.
IToBTOpEHHKE: CKpeluBaroIuecs
psIMBIE, ITapaJIIeNbHBIE TITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapanienbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOSHUE MEXAY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMU

B IIPOCTBIX CUTYyaLUsIX.

OnyckaHue nepreHIuKyJspoB,

@opMyIMpPOBATH ONPEIEICHUE B3aUMHO
NEPIEHANKYJIIPHBIX IIJIOCKOCTEM.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MIEPIICHIUKYJIIPHOCTH JIBYX
IJIOCKOCTEN.

@OopMyIMpPOBATH CIIEICTBHUE

(U3 Mpu3HaKa) O MEPHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpas NEPIEHAUKYIIIpHA
IIPSMOU, IT0 KOTOPOU ITEPECEKAIOTCS 1BE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HE€ O JUArOHAJSIX TPSMOYTOJIBHOTO
napajuieienuneaa.

Pewars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C NEPIICHINKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEH, UCITOIb3YS
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
IIpoBOAUTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS TTPU
pELIEHNN I'eOMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOJIETUPOBATH

HAa S3bIKE T€OMETPUU PEAJIbHBIE
CUTyaluH, CBSI3aHHbIE
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BBIYKCIICHUE PACCTOSTHUM OT TOUKHU
110 TOYKH; IIPSIMOM; TNIOCKOCTH.
Brranciienre pacCTOSIHUN MEXIY
CKpEUIMBAIOIIUMHUCS MPIMBIMUA

C ITOMOUIBIO NIEPIIEHAUKYJIIPHON
IIJIOCKOCTH.

TpéXrpaHHbIN yroJl, HEpaBEHCTBA
JUISI TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuuecKkoit TeOMETPHH:
reo/Ie3NYECKUe JINHUMU Ha 3eMIle

C IEPHEHAUKYJISIPHOCTBIO MPSIMBIX U
TIOCKOCTEH.

HccnenoBath MOCTPOECHHBIE MOJETH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

PemaTe npukitagnsie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
FEOMETPUYECKUX BEJIUYUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHHK M €r0 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKJIOHHAs
npu3Msbl. [IpaBuiibHas npusma.
[Ipssmont mapaenenunen,

MPSIMOYTOJILHBIN I1a AJUICIICITUIIC A, K 0.
b

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuiibHbIEC U
MOJTYTIPAaBUIIbHBIE MHOTOIPaHHUKHI

Paborath ¢ yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHHUs,
KOMMEHTApHUH.

AHanuM3upoBaTh PEIICHUE 3aIa4UH.
PucoBaTh BBIYKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHABJIMBATL OOIINI BUI
BBIIYKJIOTO MHOTOTPaHHUKA 110 ABYM
€ro MPOCKIIUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

PucoBars BbIITyKIIbIE MHOTOTPAHHUKH
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C Pa3HOM YUIEPOBOU XapAKTEPUCTUKOM;
UCCJIEI0BATh BO3MOXHOCTHU TOJTYyUYEHUS
pe3yJibTaTa Ipy BapbUPOBAaHUU JaHHbBIX.
Jloka3bIBaTh CBOMCTBA MPABHIIbHBIX
MHOTrorpaHHuKoB. [ImaHupoBaTh
MOCTPOEHUE MPABUIIBHBIX
MHOTOIPAHHUKOB Ha ITOBEPXHOCTSX
JIPYTUX MPaBUIbHBIX MHOTOTPAaHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonATHE BEKTOPA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuielIeMIeaa, yMHOKEHUE BEKTOPa
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 6azucy TpEX BEKTOPOB, HE JEKAIIUX
B OJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYMCJIEHUE YIJIa MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenimue 3axadn ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKThl U METOAbI
MJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

OnepupoBaTh NOHATUSMHU: BEKTOP

Ha IUIOCKOCTU U B IIPOCTPAHCTBE;
KOMILJIaHApHbIE BEKTOPHI. [IpUuBOANTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBath NpaBusa BLIOJIHEHUS
JICUCTBUM CIIOKEHHS U BEBIYUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpA

Ha YHCJIO.

Jloka3bpIBaTh MpU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAaHAPHBIM BEKTOpPAM
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[ToBTOpenue, 06001IEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o061maroniee MOBTOPEHHUE MOHATUI
Y METOJIOB Kypca reOMETPHUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropus pa3BUTHSI CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKXECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemate crepeoMerpuueckue 3anauu
Ha JIOKa3aTEIbCTBO MAaTEMAaTHYECKHUX
OTHOIICHUN, HAX0XKICHUE
r€OMETPUYECKUX BEJIUYHH (JJIUH,
YTJIOB, IIOIIaAcH, OOBEMOB).
Hcnonp30BaTh NpH peLIEHUN
CTEPEOMETPUYECKUX 3a/1a4
MJIAHUMETpUUECKrEe (PaKThl U METO/IBI.
[IpoBOINTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTEIbHbIC PACCYKICHUS

MIPU PEIIEHUH CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 33/1a4.
CpaBHMBATh U aHAJIU3UPOBATH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOXHOCTbB €€ MOJAEIUPOBAHUS HA
A3bIKE TEOMETPHUH.

MopaenupoBaTh peaibHyIO CUTYalLUIO
Ha SI3bIKE TEOMETPHUU U UCCIIEI0BATh
MMOCTPOCHHBIE MOJEIH, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM alllapaTa ajareOphl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MPOTrpaMMBbl IPU PEUICHUU 3aad.
ITomy4aTs npeacTaBieHUe O TEOMETPUN
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIEAYIOUIEH OKPYKAOIIUH MUD,
CBS3aHHOM C peabHbIMU OOBEKTaAMHU,
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ITIOMOTaIOIIEH PEIINUTh PEAJIbHBIE
KU3HEHHBIC CUTYAIIUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.

Hcnonb3oBath uppoBbIE pecypChbl

I/ICCJICIIOBaTB IIOCTPOCHHBIC MOJCIIH.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE cOJIep:KaHne
paznena (TeMbl) Kypca 4acoB yYaIuxcs
AHanuTHYECKasi TEOMETPHUS 15 [ToBTOpEHME: KOOPAUHATHI BEKTOPA AxTyanu3upoBaTh (PaKThl U METOIBI

HA MJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEJCHHUE BEKTOPOB,
BBIYHCIICHUE YTJIA MEXIY BEKTOpPaMHU
B IIPOCTPAHCTBE. Y pPaBHEHUE NIPSIMOH,
MPOXOAIIEH Yepe3 IBE TOUKH.
YpaBHEHUE TIIIOCKOCTH, HOpMaJlb,
YPaBHEHHUE MIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacuéra
yTiia MEXIY IPSIMBIMU U MJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pPacCTOSHUS OT TOYKH JI0 TIJIOCKOCTH
B KOOpJMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JACUCTBHUSAM C UX
KOOpJIMHATaAMH.

BcnoMHUTE onipeiesieHre CKaJIapHOTO
YMHOEHHUS U €TO CBOWCTBA.
Bpraucasats ¢ TOMONIBIO CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEXKy HUMU, YCTaHABJIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBoauTH ypaBHEHHE NIJIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH

JIO TJIOCKOCTH.

Pemars 3agaum, coueras
KOOPJAVHATHBIA U BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIPU PELICHUU TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/1A.
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AHaIM3UPOBATh U MOJEIUPOBATH
Ha S13bIKE TE€OMETPHUH PEAJIbHBIC
CUTYyalllH, CBA3aHHBIC BEKTOPAMH U
KOOpPJIMHATAMH.

HccenenoBats IOCTPOEHHBIE MOJIENH,
B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOTrPaMMBlI.

3HAKOMHTBCS C UCTOPUEHN PA3BUTHS
MaTeMaTHKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJIapTHbIE MHOTOTPAaHHUKH, METO]]
CJ€A0B, CTAaHAAPTHBIE MIOCKOCTH,
NepeceyeHus MPSMBIX U IIIOCKOCTEH.
[TapanienbHbIE NPSIMBIE U TITIOCKOCTH:
napajiesibHbI€ CEUCHHUS], pACUET
OTHOIIICHUH, YTIIbl MEXTY
CKPEILIUBAOIIUMUCS MPSIMBIMH.
[lepnieHaUKYISIpHBIEC PSAMBIE U
MJIOCKOCTHU: CTaH/IAPTHHIE MAPHI
NEPHEHIUKYIIIPHBIX TUIOCKOCTEN U
PSIMBIX, CAMMETPUHU
MHOTOTPAHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPAX, BBIYUCICHUS JJINH

CtpouTh ceueHusl.

Pemate cTrepeoMeTpuueckue 3anadu
Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX
OTHOIIICHUM, HAXOXKICHUE
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJIOB, TIONIA/IeH, 00bEMOB).
Hcnonp3oBath npu penieHnn
CTEPEOMETPUUYECKUX 3a1a4

IIaHUMCTPUUCCKUC (l)aKTBI H MCTOABI.

[IpoBOOUTE TOTHYECKH KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELIEHUN CTEPEOMETPUUECKUX
3a1ad.

CpaBHMBaTh U aHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomamu
MHOTOYTOJILHUKOB, (POPMYITBI

JUTS TITOIa/Iel, CooOpaxeHus
moao0ous.

[lnomany ceyeHnii MHOTOTPAHHUKOB:
TJIOIIAIN TTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHUs 101001

peanbHbIE CUTYalllH U BBISBIATH
BO3MOYKHOCTb €€ MOACITUPOBAHUA

Ha SI3bIKE TEOMETPUHU.

MopnenupoBaTh pealbHy0 CUTYALUIO
Ha S13bIKE T€OMETPHUH U UCCIEA0BATh
IIOCTPOCHHBIE MOJIEIIN, B TOM YUCJIE U
C UCIIOJIb30BAaHUEM allllapaTa aareopsl.
Hcenonb30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUU 3a/1a4

O0BEM MHOTOIpaHHUKA

17

O6bEM Tena. OOBEM NPSIMOYTOJIBLHOTO
napajuiesienuneaa. 3agadu

00 yiBoeHUU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapaJuiesienuIe/ia.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BBIYHUCJICHUEM 00BhEMA
IPSIMOYTOJILHOTO NTapauieNeuIe/1a.
O0BEM NpAMON TPU3MBI.
CrepeoMeTpUuecKHE 3a/1a4H,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
psAMOM nIpu3Mel. [IpuknagHeie
3aJ1a4u, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMU:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napajuienenumnesaa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
NPSIMOYTOJILHOTO TIapajuieienumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOTOTpaHHUKH,
NepeKIIaJIbIBaTh YaCTH.

Pemats cTrepeomeTpudeckue 3a1auu,
CBSI3aHHBIC C BBIUMCICHUEM 00BEMA
IPSIMOYTOJILHOTO TTapasuiesienuIea,
MPU3MBL.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISIBJICHUS
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Brruncnenmne o0bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
MPU3MBI, TUPAMHUJIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHre 00EMOB MUPAMU/T

C O0LIUM YTJIOM.
CrepeoMerpruueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMK HAKJIOHHOM
IPU3MBI, [TMPAMHU/IBI.

[IpuknanHble 3a1a41 110 TEME
«O0BEMBI TENM, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, TUPAMHUJIBI.
[Ipumenenne 00bEMOB. Beruncienue
paccTosTHUS A0 MIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJCITUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIlNH, CBA3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO Mapasuiesienumnea,
IPU3MBI, TUPAMU/IBI.

HccnenoBaTh HOCTPOEHHBIE MOJIEIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmapara ajnreopsbl.

BBIBOIUTE OCHOBHYIO HHTETPATIEHYIO
dbopmyiy 1Sl BRIYUCICHUS 00HEMOB
Tell.

Jloka3bIBaTh TEOpeMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM TIPU3MBI.
Jloka3sIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOpMyIUPOBATH CIACACTBHUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
00BEMOB yCECUEHHON TTUPAMUIBI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
uuiuHp. [nomans moBepxXHOCTH
UUATTUHpA.

Konunueckast noBepxHOCTB,
oOpa3yrolre KOHUYeCKOu
nosepxHocTH. Konyc. CeueHne koHyca
IJIOCKOCTBIO, apaJuIeIbHON
IJIOCKOCTH OCHOBAaHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEYEHHBIX KOHYCOB.

[Tnomaas O0KOBOM MOBEPXHOCTHU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4u

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYca.

[IpuknanHbie 3a1a4u, CBSI3aHHBIE

C LUJIMHJIPOM.

Cdepa u map.

[lepeceuenue cepsl u mapa

¢ mockocThio. Kacanue mapa u
chepsl I0CKOCTHIO0. By u
n300paxxeHue mapa.

YpaBuenue cdepsl. [1nomans chepsl u
e€ yacTen.

Cummetpus cepsl u mapa.

HOJIYYECHUS HUINHAPUYECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh UUIUHAP U €0 CEUECHHUS
IUIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKasl [IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath criocoObl
NOJIyYeHUS] KOHUYECKOM MOBEPXHOCTH,
KOHYyca.

N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BreiBoauTh popMyIibl 1St BEIUUCICHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBSI3aHHbIE
C TeJlaMU BPAILEHUS, HAXOXKICHUEM
[UI0Ia 1 OOKOBOM U MOJIHOU
OBEPXHOCTH, IOCTPOCHUEM CEUEHUM.
Hcnonb30Bath MpH pelieHnu 3a1a4y
IUIaHUMETpUYECKHe (PaKTbl U METOIbI.
CpaBHUBAThH U AaHAJTU3UPOBATH
YTBEPKJICHUS C LEJBIO BbISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpuueckue 3a1auu

Ha JIOKa3aTeJIbCTBO U BHIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MMOCTPOCHUEM UX CEUCHUU
TUIOCKOCTBIO.

[IpuknanHbie 3a1a4u, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHHE: OKPYKHOCTD

Ha MJIOCKOCTH, BBIYUCIIEHUS

B OKPY>KHOCTH, CTaHIapTHbHIC
o100us.

Paznuynbie KOMOMHAIIMY TEN
BpAaICHUS U MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaIlCHUs»

AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPUU peaIbHbIE
CUTYaIIMH, CBA3aHHBIE C KOHYCOM

U UWIMHIPOM.

HccnenoBaTh HOCTPOEHHBIE MOJIEIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara ajireopsl

AKTyanu3upoBath (PaKThl U METOABI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, HEHTp, paanyc, AUaMETP
cdepsl 1 mapa.

HccenenoBaTs B3aMMHOE PACIIOIOKEHNE
chepbl U MIIOCKOCTH.

PopMyIMpOBaTH ONPEAEICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
JIoka3pIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeIbHOU MIOCKOCTH.
BriBoguTh (hopMysy [71s1 BEIYUCIECHUS
iomiau cepsl uepes paanyc chepsl.
Pewmate crepeomerpuyeckue 3aauu,
CBs3aHHBIE cO c(epoil U mapom,
HaXO0XKJICHUEM ILIomaau cepsl u eé
yacTeil, MOCTPOCHUEM ceueHUi chepsl
U 1apa.
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AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYyalliU, CBSI3aHHBIE C IAPOM U
chepoti.

Pemates npocTeie 3a1a4u, B KOTOPBIX
buUrypupyroT KOMOMHAIIMH TEJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pelieHru 3a/1ad,
CBA3aHHBIX CO Chepoii U Mapom,
TUTAaHUMETPpUIECKHE (PaKThl © METOBI.
Pemate cTepeomerpuyeckue 3aau,
CBSI3aHHBIC C TEJIaMU BpallleHUs,
IIOCTPOCHHUEM CEYEHU TEJI BPAILLCHUS,
C KOMOMHAITUSIMHU TEJI BPAIICHUS U
MHOTOTPaHHHUKOB.

[IpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUH T€OMETPUUECKUX 3a71a4,
CBSI3aHHBIX C TIEPIEHIUKYIISIPHOCTHIO
IJIOCKOCTEH.

AHanu3upoBaTh U MOJICTUPOBATH HA
SI3BIKE TECOMETPUH PeabHbIC CUTYAIIUH,
CBSI3aHHBIC C MHOTOTPaHHUKAMH.
HccnenoBats MOCTPOEHHBIE MOJENH,
B TOM YHUCJIE U C UCIIOJIb30BAaHUEM
amnmnapara ajnreopsl
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[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O0beM mmuHapa. Teopema

00 00BEME TPSAMOTO IUITUHIPA.
ITnomaayu OOKOBOM M MOJIHOM
MMOBEPXHOCTH ITMIIHH]IPA.
Brruncienne o0ObEMOB T

C MMOMOUIBIO ONPEAECTEHHOTO
unTerpana. O6bEM KoHyca.

[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH KOHYCA.
CrepeoMerpruueckue 3a1auu,
CBsI3aHHBIC C BRIYMCIICHHEM 00BEMOB
IIAJIMHpa, KOHYyCa.

[Tpuknanneie 3a1a4un o TeMe «OObEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
OO0BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00BEMe miapa. [1nomanb
cdepsl.

CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIEHUEM 00BEMOB
mapa, IapoBOro CErMeHTa, IMapoBOT0O
CEeKTopa.

[IpuknagHeie 3a1a4u 110 TEME
«OO0BEMEI TEI», CBA3aHHBIC

¢ 00BEMOM I1apa U MII0IAIbI0 Cephbl.
CooTHOIIEHUS MEXIY TIIOMA MU
MOBEPXHOCTEN 1 00bEMaMU TTOT00HBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BbEM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00bEMa yCEeu€HHOTO KOHYCA.
UccnenoBaTh MOCTpOEHHBIE MOJIETH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha IOCTPOEHUE LHUPKYJIEM U JINHEUKOM,
0 KJIACCHYECKHUX HEepa3pelImMbIX
3a/a4ax.

CB0OOHO OTIEpUPOBATH MOHITUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
IApOBOM CEKTOP, OCHOBAHWE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIIApOBOTO CIIOA.

BriBoguTh hOpMyIIBI 1151 HAXOXKACHUS
00BEMOB 11aPOBOTO CETMEHTA,
IapOBOTO CEKTOPA, IUIONIau chepsl.
Jloka3sIBaTh TeOpeMy 00 00bEMeE T1apa.
Pemate cTepeomerpuyeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MapoBOTO
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Tell.
[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenune 00pEMa ipu o 100uH.
CrepeomeTpruyeckue 3aa4u,
CBSI3aHHBIE C BBIUMCIICHHEM 00BEMOB
TEJ U IUIONIAJIeH TIOBEPXHOCTEH

CErMeHTa, IMapOBOTO CEKTOPA,
IUIOMIAABIO CHEpHI.

CpaBHHBaThH U aHATM3UPOBATH
YTBEPKICHUS C IIEITBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaTU3UpPOBATh M MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYallU, CBA3aHHBIE C 00BEMOM
1rapa, mapoBOro CETMEHTA, IaPOBOTO
CErMeHTa, IJIOMIAJIbI0 CephI.
CB00OOHO ONIEPUPOBATH OHITHEM:
0/100HBIE T€Ja B IPOCTPAHCTBE.
Boraucisats 005EMBI TEI C TOMOIIIBIO
OIIPELICIIEHHOTO UHTETpAJIA.

Pemate crepeomerpuyeckue 3amau,
CBSI3aHHBIC C COOTHOIICHUSMHU MEXKTY
TUTOMIAASIMU TTIOBEPXHOCTEHN U
00bEéMaMu MOJJOOHBIX TETI.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKICHUS

IIPY PEIICHUH TEOMETPUUECKUX 3a71aY,
CBSI3aHHBIX C BBIYHCICHUEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTETpaja, HaX0XKJICHHEM
COOTHOIICHUS MEXIY IUIOIIAISIMU
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MOBEPXHOCTEH 1 00BEMaMU MOJOOHBIX
TeI.

AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMaMU U
IIOBEPXHOCTSIMHU TEI,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKIECHUE
FeOMETPUYECKUX BEIINYNH

JIBrKEeHUS

JIBUKEHUsI TPOCTPAHCTBA.
OtobpakeHust. J|BrkeHus u
paBeHcTBO uryp. OO1me cBoiicTBa
NBWKEHUM. BUabpl 1BMKEHUN:
napaJiyieIbHBINA MEPEHOC, IIEHTPAIbHAS
CUMMETpHUS, 3epKalibHass CHMMETPUS,
IIOBOPOT BOKPYT IPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas u
chepa Ditnepa.

['eomeTpuueckue 3amaumn

Ha IPUMEHEHNE JIBIKCHUS

[IpumMeHsTh TpaBUIIa BBITTOJHEHUS
JICUCTBUM CJIOXKECHUS U BIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpa

Ha YUCJIO TIPU PEIIECHUHN 3a]1a4.
Haxonuths KOOpaAUHATHI BEKTOPA

B JTaHHOM 0a3uce U CTPOUTh BEKTOP
10 €r0 KOOPJAUHATAM.

BcnoMHUTE onipeiesieHre CKaJIsapHOTO
YMHOEHHUS U €T0 CBOWCTBA.
Bpraucasats ¢ TOMONIBIO CKaISIPHOTO
YMHOKE€HUSA IJIMHBI BEKTOPOB, YTJIbI
MEXKy HUMU, YCTaHABIIUBATh
MEePIEHAUKYISIPHOCTh BEKTOPOB.
AHaIM3UPOBATh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PECATbHBIC
CUTYyallUU, CBSI3aHHbIC C GU3UUECKUMU
BEKTOPHBIMH BEJIMYHMHAMHU.
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Hcnonp30Bath npu perieHuy 3a1ad,
CBSI3aHHBIX C BEKTOpPAMH

B IIPOCTPAHCTBE, TUIAHUMETPUICCKUC
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKeHHE MPOCTPAHCTBA Ha cebsl,
JIBIKEHUE MTPOCTPAHCTBA;
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETpPUH, TapaJJIEIbHBIN MEPEHOC;
PaBEHCTBO U mogo0ue Quryp.
Jloka3pIBaTh YTBEPKICHUS O TOM, UTO
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETpPHH, MapauIeIbHBIN EPEHOC
SIBJISIFOTCST IBMOKEHUSMU. BBITTOHSTH
npeoOpa3oBaHust MOI00USI.
OnepupoBath MOHATUAMHU: TIPAMAsT U
chepa Ditnepa.

Pemate reomeTpuyeckue 3a1aun

C UCIOJb30BaHUEM JIBMIKCHUM.
Hcronp30BaTh nMpu perieHUH 3a,1a4
JBYDKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAHUN

17

O06o61arorniee MOBTOPEHUE MOHATUN 1
METOJIOB Kypca T€OMETPUHU
10-11 xnaccoB, cucTeMaTH3aLMs

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIICHUM, HAXO0XKJACHUEC
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3HAHUM.

Hctopus pa3BUTHSA CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX NHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U

T€OMETPUUYECKHUX BEIMYUH (IJIHH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHun
CTEPEOMETPUUECKHUX 3a7a
IUTAHUMETPUUECKUE (PaKThI

U METOJBI.

[TpoBOAUTH TOTUUECKH KOPPEKTHBIC
JTOKa3aTeJIbHbIE PAaCCyKICHUS

IIPU PEUIEHUU CTEPEOMETPUUECKUX
U TJTAHUMETPUUYECKUX 3aj1ay.
CpaBHHBaTh U aHAIU3UPOBATH
peabHBIC CUTYAITUU M BBISIBIISATH
BO3MOKHOCTB €€ MOJICJIUPOBAHUS
Ha SI3bIKE TEOMETPUHU.
MopaennpoBaTh peabHyI0 CUTYaILIHIO
Ha SI3bIKE€ TEOMETPUU U UCCIEA0BAThH
MIOCTPOCHHBIC MOJIEIIH, B TOM YHUCJIE
U C UCMOJIb30BAHUEM ammapara
anreOpshl.

Hcnonb30BaTh KOMIBIOTEPHBIC
porpaMMBbl MPH PEIICHUU 3a/1ad.

[Tonyuyath peacTaBICHUE O TECOMETPUHN

KaK O Pa3BUBAIOLIEHCS HAYKE,
VCCIIEAYIOIEN OKPY ALK MUD,
CBSI3aHHOM C peabHBIMH O0BEKTAMU,
MIOMOTAIOILIEN PENIUTh PEATTbHBIE
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YKAU3HEHHBIE CUTYAllMH O POJIH
CTEpEOMETPUU B PA3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MHNOACHUTEJBHAS 3AIIMCKA

VY4eOnblli Kypc «BeposSTHOCTb M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOr0 Y4eOHOIro Kypca YrIyOJIEHHOTO YpOBHS
Ha ypOBHE CpenHero oOmero o0pa3oBaHus. YUeOHbIA Kypc NpeaHa3HAuYeH
JUIst pOPMHUPOBaAHUSL Y 00YyYarOUIUXCSl CTATUCTUYECKOW KYJIbTYpPhl M MOHUMAHUS POJIU
TEOPUU BEPOATHOCTEN KaK MAaTEMATHYECKOTO MHCTPYMEHTA ISl U3YUEHUS CIIyYalHBIX
COOBITHH, BEIMYMH U TporeccoB. [Ipu u3yueHnn kypca odoramaroTcs npeiacTaBiIeHUs
oOy4Jaronmxcs 0 METoAaX MCCIEI0BaHN U3MEHUUBOTO MUPA, PA3BUBACTCSl TOHUMAHHE
3HAYMMOCTH U OOUIHOCTH MAaTE€MaTUYECKHMX METOJOB IO3HAHUSA KaK HEOThEeMJIEMOMU
YaCTHU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Conepsxanue y4eOHOTO Kypca HalpaBlIieHO HA 3aKpEIUICHHE 3HAHUH, MOTYyYEHHBIX
Py U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pPa3BUTUE
MPEACTABICHUN O CIIy4allHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
npuMepax, CHKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyKaromero mupa. B pesynbraTte
y oOydaromuxcs JOJDKHO — chOpMUPOBAThCS — MPEJACTaBICHHME O  Haubosee
YHIOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIETISX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOTMIOMETPUUECKUX U JIeMOTpapUUIECKUX BEIMYUH, MOTPEIIHOCTEH B pa3IudHbIC poja
U3MEpPEHUSIX, JUIMTEIBHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi 1JI1  OCBOEHUS BEPOSITHOCTHO-CTATUCTUUECKUX METOJOB, HEOOXOJAMMBIX
CHEUUAIINCTAM HE TOJbKO HMHXKEHEPHBIX CIEHHAIBHOCTEN, HO TaKXE COLMAIbHBIX H
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKU B 3HAUYUTEIIHHOU
Mepe HUCTOIB3YIOT anmnapar aHajau3a OOoJbIINX JaHHBIX. [leHTpanpHy0 YacTh yueOHOTO
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJIBIIMX 4YHCel — (PyHIAMEHTAJIbHOI'O 3aKOHA
IPUPOIBI, UMEIOIIETO MATEMATHYECKYIO (POpMATTU3AIIHIO.

B coorBercTBUM ¢ yKa3aHHBIMU IEIAMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTP W CTAaTHCTHKa» Ha YIIyOJEHHOM YpPOBHE BBIJICICHBI OCHOBHBIC
conepkatenbuble TUHUU: «ClydaifHbie COOBITHS W BeposSTHOCTH» M «CiyuyaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMrMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsi TIOTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MATEMAaTHYECKUX yU€OHBIX KYypPCOB.

Conepxxanne nuHuu «CiydaiiHble COOBITHS M BEPOATHOCTUY» CIIY)KUT OCHOBOM
st GOPMUPOBAHMSI TPEACTABICHUA O PACTIPEACICHUN BEPOSTHOCTEH MEXIy
3HAYCHUSAMHU CJIyYaWHBIX BEJIWYMH. BaKHyH0 4acTb B 3TOM COAEPKATEIBbHOU JIMHUU
3aHUMAET U3yueHNEe TEOMETPUIECKOTO M OMHOMHUAIBHOTO pacipenesieHuii U 3HAaKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIpPEAEICHUSMH.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYUHAMH U
pacrpeieieHUusIMU, aKIEHTUPYIOT BHUMaHUE OOydYalolUXCsl HA OMUCAHUH U U3YUCHHUH
CIIy4allHbIX SIBJICHUH C TIOMOINBIO HENpepbIBHBIX (yHKIMH. OCHOBHOE BHHMaHUE
yaeseTcs MoKa3aTeIbHOMY U HOPMAJIbHOMY PacIipeIesICHUSIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4allHBIMM BEJIMYMHAMU W ONHCAHUE JTOW CBSI3U C TOMOIIBIO KO3 duimeHTa
KOPPEJISLUU U €T0 BHIOOPOYHOT0 aHAJIOra. DTH AJIEMEHTBI COJIEPKaHMS PA3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPUH.

Emé oaun sneMeHT conepikaHus, KOTOPBIA IpejiaracTcsi Ha 03HAKOMHUTEIBHOM
YPOBHE — TIOCJIEIOBATEIHHOCTh CIyYaWHBIX HE3aBHCHMBIX COOBITHIA, HACTYITAFOIINX
B €IMHULY BpeMeHU. O3HaKOMIIEHHE C paclpeesieHUEM BEpPOSITHOCTEH KOJUYECTBa
TaKUX COOBITHI HOCUT PA3BHBAIOIIMIA XapaKTep U ABISETCS aKTyaJIbHBIM IS Oy TyIInX
aOUTypUEHTOB,  MOCTYMAIOIIMX  HAa  y4eOHble  CHEIUAJIBbHOCTH,  CBSI3aHHBIE
C 00I1IeCTBEHHBIMH HAyKaMU, IICUXOJIOTUEH U YIIPABICHUEM.

Ha wusyuenue yueGHOro kypca «BeposTHOCTb M CTATUCTHKA» Ha YIiyOJEHHOM
ypoBHe oTBojuTcs 68 wacos: B 10 kmacce — 34 yaca (1 wac B Hexemo), B 11 kiacce —
34 gaca (1 gac B HezemIO).

COAEPXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsasublil rpad, nytu B rpade: mukiasl U nenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padsl Ha IockocTH. JlepeBbs.

CrnydaliHple SKCHEPUMEHTHl (OTBITHI) M Cly4dalHbIe COOBITHS. DJIEMEHTApHBIC
coObITUsI (MCcXO0Abl). BepoATHOCTH cliydailHOTO coObITUS. BiM30CTh YacToOThl U
BEpOSITHOCTH cOObITUH. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXHBIMHU 3J€MEHTApPHBIMU
COOBITUSIMH.

Onepauun Haja COOBITHSMM: IE€peceueHue, OO0bEeIUHEHHE, MPOTUBOMOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo  ciyyaliHOTO
skcniepumenTa. dopmyna mnosHOUW BeposTHOocTH. Popmyna baneca. HeszaBucumsblie
COOBITHSI.

bunHapHbIl ciay4yaliHbIl ONBIT (MCHBITAHME), ycnex M Heynada. HesaBucumele
ucnbiTanuss. CepHsi HE3aBUCUMBIX HUCIIBITAHWWA J0 MEpBOro ycnexa. llepectaHoBku u
dakropuai. Yucno coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6mHoma HeroToHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepnynmu. CiyualiHblii BBIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnasg BenmuuuHa. Pactipenenenue BeposiTHOCTeN. J{luarpaMma pacnpeaesneHusl.
Onepauun Haja cliy4ailHBIMU BeJIMUMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpezieNieHui, B TOM YKCJie T€OMETPUUECKOe 1 OMHOMHAIILHOE.
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11 KJIACC

CoBmMmecTHOE pacnpe/iesICHUE JIBYX Clly4alHbIX BesinunH. HezaBucumele cirydaiiHbie
BEJINYMHBI.

MareMaTtnyeckoe 0XXHJIaHHE CIIy4allHOW BelW4yuHbl (pacupeneneHusi). [Ipumepst
NPUMEHEHUsI MaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHHe, JoTepes). MaTemaTtuyeckoe
OXHJaHUe OWHApPHOM CIy4ailHOM BeIWYMHBI. MaTeMaTUYecKoe OXUJAHUE CYMMBbI
CIIy4ailHBIX BEJIMYMH. MaTeMaTuuecKoe 05KHUIaHue TEOMETPUIECKOTO 1 OMHOMHUATILHOTO
pacnpeaeIcHuin.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJIMYUHBI (pacrpeesCHus).
Hucniepcust  OuHapHOM  CciiydyalHOM  BENIMYMHBL. ~MaTemMaTH4yecKoe  OXKUJIaHHE
MPOM3BEICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIy4alHBIX BEJIMYMUH. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHHE OMHOMUAIBHOTO pacnpeneneHus. Jucnepcus U cTaHgapTHOE
OTKJIOHEHUE F€OMETPUYECKOIO PACIIPEIEIICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwimeéBa. Teopema bepnymnu. 3akon
OonpmMX urcen. BeiOOpouHbIit MeTO uccienoBanuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OrneHnBaHNe BEPOSITHOCTU COOBITHS TTO BEHIOOPOUYHBIM JTaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEICICHUMN.

HenpepeiBHble ciy4aiiHble BenuuuHbl. [Ipumepbsl. @DyHKIMS  MUIOTHOCTH
BEPOSITHOCTU PacCIpeiesicHUs1. PaBHOMEPHOE paclpeieiecHue U €ro CBOMCTBA. 3ajayu,
MIPUBOJIAIIME K IOKA3aTEIbHOMY PACIIPEACIICHUIO. 3a/1auu, IPUBOIAIINE K HOPMAIBHOMY
pacnpeneneHnio. OyHKIMSA NIIOTHOCTU BEPOATHOCTH MOKA3ATEIBHOTO PACIpPEICIICHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJILHOTO pacnpeneiaeHus. OyHKIUS IOTHOCTH
Y CBOMCTBAa HOPMAJIBHOT'O PaCIIpEICIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3aJauu, MPUBOISIINE
K pacnpenenenuto [Iyaccona.

KoBapuanus nByx ciydailHeix BenuuuH. KoagduuueHt nuHelHoil Koppensuuu.
CoBMecTHbIE HAONIONCHUS JBYX BETUYHH. BBIOOPOUYHBIN KOIPOUIIUEHT KOPPEISIIUH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHEWHas
perpeccus, METOJ] HAMMEHBIIINX KBAIPATOB.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaromuiicss Hay4nuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MIocKkuil rpad, cBs3HBIN Tpad, MyThH
B Tpade, 1e1b, UK, JEPEBO, CTEIIEHb BEPIITUHBI, IEPEBO CIYYaHOTO SKCTIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CIIYIalHBIA SKCTIEPUMEHT (OIIBIT), CTydaiiHOE
COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (PJIIEMEHTAPHBIM WCXOMd) CIy4aiiHOTO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITUA B ONBITAX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh W (OPMYJIUPOBATH COOBITHA: TepeceueHue, OOBEIUHEHHE JTaHHBIX
COOBITHH, COOBITHE, MMPOTHUBOIMOJIOKHOE TAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Jiliepa,
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KOOPAMHATHYIO MPSAMYIO JUIsl pElIeHUs 3ajad, M0Jb30BaThCs (DOPMYJION CIIOKEHUs
BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHIA;

OIEpUpOBATh IOHATUSAMU: YCIOBHAs BEPOSITHOCTb, YMHOKCHHE BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAHHOI'O HKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITUI C TOMOUIBIO MpaBUiIa YMHOXKEHHUSI, A€PEBA CIIy4allHOTO OIBITA, UCIIOJIb30BaTh
dbopMyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pemieHuH 3a7ad, ONPEIENATh
HE3aBUCHUMOCTb COOBITHI 110 (hOpMyJie U MO OpraHU3aALMK CIyYallHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHO’KECTB, AJIEMEHTApHBIX COOBITHI CIIy4allHOrO OMNbITa, PEUICHMs 3a7ad MO0 TEOPUU
BEPOSITHOCTEN;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OMHAPHBIM CIy4yallHBIA OMBIT (UCIIBITAHUE),
yCHeX U Hey/daya, He3aBUCUMBbIE UCTIBITAHUS, CEPUS UCIIBITAHU, HAXOJUTh BEPOSITHOCTH
COOBITUI: B CEpUHU HCIBITAHUI 10 MEPBOrO ycnexa, B Cepuu UclblTaHui beprysm,
B OIIBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyallHas BEJIWYWHA, PACIPECICHHE
BEPOATHOCTEH, JuarpaMma pacupelesieHus, OWHapHas CiydaiiHas BeEJMYMHA,
reOMETPUUYECKOE, ONHOMHUAIIBHOE PacIpeeIICHUE.

K xonmy 11 kiacca oOyJaromuiicss Hay4nuTCS:

ONEPUPOBATH MOHITUAMU: COBMECTHOE PACIPEACICHHUE JBYX CIIyYalHBIX BEJINYWH,
UCIIOJIb30BaTh TaOJUIy COBMECTHOTO pacHpe/eieHUs] JBYX CIyYailHbIX BEJIMYUH
JUIS BBIIACJICHUS] PACIPENCIICHUS KAXKIOW BEJIIMYMHBI, ONPEACICHUS HE3aBUCUMOCTHU
CIIyYalHBIX BEJINYNH;

CBOOOJTHO OIEpPUPOBATh TMOHATHEM MATEMAaTUYECKOTO OXHUIAAHUS CIydalHOU
BEJIMUMHBI (paclpenesieHus), MPUMEHSITh CBOWCTBA MAaTEMATHYECKOTO OXHUJAHUS
NpU pEHICHUU 3a7a4, BBIUKMCISITH MaTeMaTHYECKOe OXUJaHue OWHOMHAIBHOTO U
r€OMETPUUECKOTO PaCIIPEICIICHUM;

CBOOOJHO OMNEpUpPOBATh TOHATHUAMU: JUCIEPCUS, CTAaHIAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JWCIEPCUU CIYYAWHOW BEJIMYMHBI
(pactipeniesieHusi) TpU  PpEUICHUM 3a/lad, BBIYKHCIATH JUCIEPCHUI0 W CTaHIAapTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 1 OMHOMHUAIBLHOTO pacIpeeIeHU;

BBIYUCIISTh BHIOOPOYHBIE XapaKTEPUCTHUKUA IO JaHHOW BBIOOPKE M OIICHHBATh
XapaKTepUCTUKU  TeHEpaJbHOM  COBOKYIMHOCTH  JIaHHBIX  TI0  BBIOOPOYHBIM
xapaktepucTiukaM. OIICHUBAaTh BEPOSATHOCTH COOBITUHA ¥ TPOBEPATH MPOCTEUITHE
CTaTUCTUYECKUE TUIOTESBI, MTOJIb3YSICh N3YYEHHBIMU PACIIPEICIICHUAMMU.
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TEMATHUYECKOE INTAHUPOBAHUME

10 kaace
Haszpanue KosmuectBo OcHOBHBIE BUIbI ACSATEILHOCTH
pazjeina (TeMbl) 4acoB Ocosroe conepate oOyJaronuxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3HbIl rpad), mpeacTaBICHHE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1auu ¢ TOMOIIBIO rpada. MEXIy HUMHU C TIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTb) BEPIUITUHBI. HaXOJUTh ITyTH MEXITY BEPIIMHAMU
I1yTs B rpade. Llenu u nuKIbL. rpaga.
I'padsl Ha miiockocTu. JlepeBo BoigensaTs B rpade nenu u mukIibl.
CIIy4ailHOTO 3KCIIEpUMEHTA CtpouTth JIepeBo MO ONMUCAHUIO
CJIy4aliHOTO OIIbITa, OITUCHIBATH
Cily4ailHble COOBITHS B TEPMUHAX
nepeBa.
Pemate 3aga4um ¢ moMopro
rpados
CityyaiiHbI€ OTBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTHI (OIBITHI) Briaensate u onuckiBaTh

ClTy4aiiHbIe COOBITHUS U
BEPOSTHOCTH COOBITHI

U CITy4yaifHble COOBITHS. DIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTh
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

Cily4aiiHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBATH YCIOBUS ITPOBEACHUSA
CJIy4alHOrO OIBITA.

HaxoauThk BeposITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOJAaMHU
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Onepanun

HaJ] MHO)KECTBaAMHU

U COOBITHUSIMHU.
CrnoskeHuie 1 yMHOXKEHHE
BEPOSTHOCTEM.
VYcnoBHast BEpOSITHOCTb.
HezaBucumeblie coObITHS

[Tepecedyenue, 00beMHEHNE MHOKECTB
1 COOBITHH, IPOTHUBOIIOJIOKHBIC
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOKEHHE BEPOSITHOCTEN.

dopmyiia yCI0BHON BEPOSITHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
coObITHUS

Hcnonp3oBath nuarpaMmsl Jijepa

U BepOajbHOE OMMCAaHUE COOBITHI
IIPU BBITIOJIHEHUU ONEpalui

HaJl COOBITUSIMHU.

OueHuBaTh U3MEHEHUE BEPOSITHOCTEN
cOOBITHH MO Mepe HACTYILICHUS
JIPYTUX COOBITHI B CIIy4ailHOM OTIBITE.
Pemate 3agaun, B TOM 4ucie

C UCIIOJIb30BAHUEM JIEPEBA CIIyUaHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEM

DneMeHThl KOMOMHATOPUKHU

KomMOunHaTopHOE npaBuiio yMHOKEHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna bmHOoMa HetoToHa

@opMynHpPOBATH U TI0KA3BIBAThH
KOMOMHATOpPHBIE (AKTBHI.
Hcnonb30Bath MpaBUiIo YMHOXKEHHS,
U3y4eHHBIE KOMOMHATOPHBIE (OPMYITBI
JUTSI IEPEYUCIICHUS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonb3oBaTbes popMynon u
TpeyroiapbHuKoMm Ilackans

JUTS OTIPEJICTICHUS YMCIIa COYETaHU M.
[Tpumensarts Gpopmyny GmHOMA
HrroTona st mpeobpazoBanus
BBIPAKECHUI
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnblTanuil. icnbiTanust (ucnbITaHKE), yCIeX U Hey1aya. Ha OTAEJIbHBIE UCTIBITAHUS.

bepnymu. He3zaBucumele ncnbiTanus. Pematp 3a1aun Ha mouck

CrnyyaliHbI{ BBIOOD Cepust HE3aBUCUMBIX UCTIBITAHUN BEPOSITHOCTEN COOBITUI B CEPUU

U3 KOHEUHOU COBOKYITHOCTH no nepsoro ycnexa. Cepus VCIIBITAHUN J10 TIEPBOI0O yCIeXa u
HE3aBUCUMBIX UCIIbITAaHUN bepHyum. B CepUsX uclbITaHUU bepHyuu,
Crny4daiiHbli BEIOOP M3 KOHEUHOM a TAKXKE B OMBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[TpakTuyeckas padbora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB U (hopMyJ1, B TOM YUCIE B XOAE
TabIIuUIL IPAKTHYECKON pabOThl C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
Ciy4aiiHbl€ BEJINYMHBI 14 Cny4aiinas BenmmuuHa. Pacripenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeacieHHsI

BeposiTHOCTEU. [narpamma
pacnpeaenenus. Onepamuu

HaJl CIy4YalHbIMHA BEJIUYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
ciydaiiHas BenuuuHa. [ eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0’KMJIAaHUE CIIyYalHOW BEJIMYHHBI.
CoBMmecTHOE pacnpeneieHUE ABYX
CIIy4alHbIX BeJIMuMH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOIO 0KUIAHHUS.

BEJIMUMHA, paclipeiesieHue, Ta0IuIa
pacrpenenesus, [uarpamma
pacpeneNeHuUs.

Haxonute 3Ha4eHuss CyMMBI U
IIPOU3BENCHUS CITyYalHbIX BEJINYMH.
Crtpouts OMHApHBIE pacTIpeieIeHUsS
10 OMTMCAHUIO COOBITUH B CIIydaliHbIX
onbITax. CTPOUTH U pacro3HaBaTh
reOMeTpUUECcKOoe U OMHOMHUATBHOE
pacnpeneseHus.

Pemrars 3agaun Ha BeIYKMCIIEHUE
MaTeMaTH4YECKOrO OKUAHHUS.
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MaremaTuyeckoe OKuJ1anre OMHAPHOI
CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0KUJaHuE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpenenenuit. Jlucnepcus u
CTaHJIAPTHOE OTKJIIOHEHUE. Jlucrepcns
OMHapHOU CTyyallHOW BEJIMYMHBI.
CBoiicTBa THCTIEPCUU.
MareMaTnyeckoe 0XKUJaHNE
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIy4ailHbIX BEJIMYUH.
Jucnepcusi OMHOMHUATIBHOTO
pacrpeiesieHusl.

[IpakTuueckas padota

C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIUII

CTpouTh COBMECTHBIE PACTIPEACIICHHUS.

N3ydats cBOMCTBAa MATEMAaTHYECKOTO
0’KHJIaHMSL.

Pemars 3agaum ¢ mnomMoupro
U3YYECHHBIX CBOMCTB.

1o n3yueHHsIM popMyJsiaM HAXOIUTh
MaTEMaTUYECKHUE 0KUIAHUS
CIIy4ailHbIX BEJIMYUH, UIMEIOLIUX
r€OMETPUYECKOE U OMHOMUATBHOE
pacIpeneieHus

OcBauBarh NOHATHSA: JUCTIEPCHSI,
CTaHJAPTHOE OTKJIIOHEHHE CIIyYalHOU
BEJIMYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

ITo n3yueHHbIM (popMyJiaM HAXOAUTh
JUCIIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
IPaKTUYECKON padOThI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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11 KJIACC

Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE CcOJIep:KaHue
pazzeina (TeMbl) 4JacoB oOy4Jaronuxcs
3aKoH OOJIBIIUX YKCENT ) HepasencrtBo YeObiméBa. Teopema Pa3bupath 10Ka3aTeNHCTBA TEOPEM.

UYeoniména. Teopema bepuyiu.
3akoH OoJbuX ynces. BoiOopouHbIi
METO/ UCCIICIOBAHUI.

[Ipaktrueckas padora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIALL

OcBauBaTh BEIOOPOUYHBII METOA
UCCJIEIOBAHNM, B TOM YHCJIE B XOJE
IPaKTUYECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

['enepanbHas COBOKYITHOCTb U
ciyvaitHasi BBIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaAKTEPUCTUKAMHU.
O1ueHka cpeJIHero U IUCePCU
TE€HEPAIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTtepucTuk. OlleHBaHUE
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Cratuctuueckas runoresa. [ IpoBepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pACTIPECICHHI.
[Ipaktrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIUL]

OcBauBaTh NOHATHS: T€HEpaIbHas
COBOKYMHOCTb, BEIOOpPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCTICPCHS.
Boruucnsate BBIOOpOUYHBIE
XapaKTEPUCTUKU U HA HX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATUCTHYECKAS
TUIOTE3A.

OrnieHMBaTh BEPOSITHOCTb COOBITUIN U
IPOBEPATH MPOCTEHUIINE TUTTIOTE3bI
Ha OCHOBE BHIOOPOUHBIX JAHHBIX,

B TOM YHCJIE B X0JI€ IPAKTUYECKOM
paboTHI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHEI (pacrpeeeHus),
MIOKa3aTeJIbHOE U
HOPMAaJIbHOE pacipeieeHus

[IpuMepbl HEPEPBIBHBIX CITyYalHBIX
BeJIMYMH. OyHKIUSA IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3aaay,
MPUBOSIINX K [TOKa3aTEIIbHOMY

Y K HOPMAJIBHOMY PAaCIpeICICHUSIM.
@yHKIMS IIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PaclpeIeICHUsI.
@yHKIMSA ITIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pacipereIeHus

3HAKOMUTbLCS TTOHATHSIMU:
HEeTIpepbIBHAA CITy4YailHas BEJIMUMHA,
HETPEPBIBHOE PACIIPEICIICHUE,
(GYHKIIHS TTTIOTHOCTHA BEPOSITHOCTH.
Haxonuth BeposSITHOCTH COOBITHIA
10 TaHHOUW (YHKITMH

TIOTHOCTH.

3HAKOMHTBHCS C TIOHATUSIMH:
I0KAa3aTeJIbHOE PACIIPEACIICHUE,
HOPMAJIBHOE pacipeeIICHHE.
BriaensaTe o onucaHuio ciry4alHbIe
BEJIMYMHBI, pacIpe/ICIICHHbIC

IO NMOKAa3aTEIbHOMY 3aKOHY,

110 HOPMAJIbBHOMY 3aKOHY.
Pazbupats npumepsl 3a1a4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacnpeaeneHno i K HOpMAIbHOMY
pacnpeaeIeHUIo

Pacmnipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

IIpumep 3agauu, NpUBOAALLIEH

K pacnpenenenuto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIHIY

BriaensaTe 1o onucaHuio CIry4aiHOro
ONBITA BEJIMYMHBI, PACIIPE/ICICHHBIE
1o 3akony Ilyaccona.

Pemtate 3aga4yn, B TOM 4YHCJIE B XO/¢€
MPaKTUYECKON pabOThI C TPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIMM 3JIEKTPOHHBIX
TaOJIUI]
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CBsi3b MEX]y CITy4YalHBIMU
BEJIMYMHAMU

KoBapuanus n1Byx ciydaiHbIX
BenuurH. KoaddummeHnt koppensaiuu.
CoBMecTHbBIE HAOJIIOICHHS IBYX
BennurH. Bei6opounsiit kosdduiirent
Koppeauu. Paznmuune mexay
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJIEACTBEHHOU CBA3bIO. JInHEHas
perpeccus. [IpakTrueckas padorta

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIALL

OcBauBaTh NOHATHS: KOBapHalus,
KOA(PPUIUEHT KOPPEALNH, TUHEWHAs
3aBUCHMOCTb.

OneHnBaTh XapakTep CBA3M MEKIY
CIIy4aliHBIMH BEJIMYMHAMMU, UCXOJS

U3 IPUPOJIBI TAHHBIX U BRIYUCICHHBIX
XapaKTEPUCTHK.

Hcnonp30Bath quarpaMMbl
paccerBaHUs AJ1s1 U300paKeHUS
COBMECTHOTO pACCEHBAHUs

JAHHBIX.

Haxonutb ko3 puuueHTs ocu
JauarpamMmmbl, B TOM YHCJIE B XOJI€
IPAaKTHYECKOHN pabOThI ¢ MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITUI

O06o00mienne n
cUcTeMaTH3als 3HaHu!

11

[IpencraBiieHre JaHHBIX C TOMOIIbIO
TaOJIUIl U JUarpamMmM, onucaTtesibHas
CTAaTUCTUKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ MpUMEHEHHEM (POPMYIT U
rpauuecKux METO0B
(koopauHaTHas npsimasi, 1epeBo,
nyarpamma Jusepa), ciiydyaiHbie

[ToBTOpATH N3yUEHHOE U BEICTPAaNBaTh
CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACIIPEICIICHHUS],
MaTeMaTUYECKOE OKUIAHUE
CIIy4YallHOM BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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