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OenepasibHas pabouass mporpaMma mno ydeOHOMYy mpeaMery «Maremarukay
(yriyOnéHHbIA yPOBEHB) (MpeaMeTHas 001acTh «Maremarhka u uHpopMaTrukay ) (nanee
COOTBETCTBEHHO — MPOrpaMMa 1o MaTeMaTUKE, MaTEMATHUKA ) BKJIFOUAET MOSICHUTENIbHY O
3aMUCKYy, COJEpKaHUe OOyUEHUS, TMIAHUPYEMbIe PE3yJIbTaThl OCBOCHUS MPOrpamMMbl
N0 MAaTEMATUKE, TEMATHYECKOE MJIAHUPOBAHUE.

[TossicHUTENbHAS 3aNMCKA OTPAXKaeT OOUINE LEIH U 33Ja4l U3YUYCHUST MATEMATUKH,
XaPaKTEPUCTUKY TMCUXOJOTMYECKMX MPEINOChIOK K €€ W3YyUeHHUI0 O0yYarOUIMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHA, a TaKKe MOAXOAbl K OTOOPY COACPKaHMS,K
OMpPENENICHUIO  MJAHUPYEMBIX  PE3YJbTaTOB MU K CTPYKTYpE TEMATHUYECKOTO
TUTAHUPOBAHMSI.

Copepxanne OOy4YEHMS PACKPBIBACT  COACPXKATEIIbHBIC JIMHUM, KOTOPBIE
npemaralTes A 003aTeNIbHOTO M3YUYEHHWS B KAKIOM KJIACCE HA YPOBHE CPEIOHETO
o0ero oOpazoBaHusl.

[TnaHupyemble pe3ysibTaTbl OCBOCHUS MPOTPaAMMbI [0 MATEMAaTUKE BKIIIOYAIOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTaThl 3a BECh MEPUOJA OOYYCHUs Ha YpPOBHE
cpenHero o0mero 00pa3oBaHusl, a TAKXKE MPEAMETHBIE JOCTUKEHUST 00YUarOIIErocs 3a
K KIbIA 101 00yUYeHUSI.

HOACHUTEJIBHAA 3AITNCKA

[TporpaMmma no maremMaTHKe yriayOaEHHOTO YPOBHS UIsi OOYYArOIIMXCS HA YPOBHE
cpenHero oOmero oOpa3zoBanus pazpaboraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX ~MHUPOBBIX TpeOOBaHMM, TMPEABABISIEMbIX K MaTEeMaTHYECKOMY
00pa3oBaHMIO, U TpagulMii poccuiickoro oOpa3zoBaHus. Peanuzaunus mporpammel o
MaTeEMATHKE 00ECIIEUMBAET OBIAJCHUE KIIFOUEBBIMU KOMIIETEHIUSIMH, COCTABJISIFOIIMMU
OCHOBY JJIi  CAMOPAa3BUTUS W  HEOPEPBIBHOTO  OOpa3OBaHMs, LIETOCTHOCTh
OOLIEKYJBTYPHOTO,  JIMYHOCTHOTO M TNO3HABATEJIBHOTO  PA3BUTHS  JIMYHOCTH
00y4JaroIuxcsl.

B nporpaMme mo MaTeMaTtuke yuTeHbl UAeH M NoJ0KeHUs « KOHIENIMU pa3BUTHs
MareMaTHueckoro obOpaszoBanusi B Poccuiickoit ®enepaumm». B cooTBeTcTBUUMC
HA3BAHWEM KOHILICTIMM MATEMATU4YeCKOe 00pa30BaHUE NOJDKHO, B YaCTHOCTH, PELIAThH
3a/a4y 00ecnedYeHus HEOOXOIMMOro CTpPaHE 4ucia OOYYarolUXCsl, MaTeMaTH4ecKas
NOJrOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKEHMsS OOpa30BaHUsl MO Pa3IMYHbBIM
HAMPABJICHUSAM, BKIIOUYAs MPENOJABAHUE MATEMATHKH, MAaTEMATUYECKUE UCCIIEIOBAHMS,
paboTy B chepe MHPOPMALIMOHHBIX TEXHOJOTMU W APYrMX, a TakKe 00eCrneyeHus s
KKIO0ro O0yYarolErocss BO3MOKHOCTH AOCTHKCHHS MATEMaTHYECKON MOArOTOBKH B
COOTBETCTBHUM C HEOOXOAMMBIM €My YpPOBHEM. MIMEHHO Ha pelIeHMEe 3THX 3a1ady
HAlEJICHA TPOrpaMMa Mo MaTeMAaTHKE yriayOnéHHOrO YPOBHSL.

B snoxy umdposoii TpaHcpopmanmm BceX cdep UEIOBEUECKOH AECITENBLHOCTH
HEBO3MO)KHO CTarb OOpa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOopoulei
MaTeEMATHYECKON TMOArOTOBKK. OTO O0YCIOBIEHO TEM, YTO B HAIKA JHU PACTET YMCIIO
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CHELMATIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TNPUMEHEHUEM MAaTEMaTHKK: U
B cepe DKOHOMHUKH, U B OM3HECE, M B TEXHOJOTMYECKHX OONACTIX, W JAKEB
rymaHuTapHbix cgepax. Takum oOpa3om, Kpyr 00ydaroImuxcs, sl KOTOPhIX MaTeMaTHKa
CTAHOBUTCS 3HAUMMBIM MPEAMETOM, (YHIAAMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacmupsierca. B HEro BXOAAT HE TOJBKO OOYYaArOUIMECS, MJIAHUPYIOLIME 3aHUMAThCS
TBOPUYECKON M MCCIEAOBATENBCKOM PabOTOil B 00MaCTH MaTeMaTHKH, WH(OPMATUKH,
(U3KKHA, SKOHOMHKM M B OPYTUX OONACTIX, HO M T, KOMy MareMaTHKa HYy>KHA JUIs
UCMOJIb30BaHUs B MPOQECCUSX, HE CBSI3AHHBIX HETOCPEICTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MAaTE€MaTHUKKA OOYCIIOBICHA TEM, 4YTO €€ MPEeAMETOM
SABJISAIOTCA (PyHAAMEHTAIBHBIE CTPYKTYPbl HAIIETO MHUPA. MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC ~ OTHOWICHUWS, (PYHKIMOHAIBHBIE 3aBUCHMOCTH W  KaTeropuu
HEOMPEACTEHHOCTH, OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 0
JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX /ISl PA3BUTHS HAYYHBIX U TEXHOJOTHYECCKUX UCH.
be3 KOHKpPETHBIX MAaTeMAaTHYECKMX 3HAHWM 3aTpyJAHCHO TOHMMAHWE NPHHLMAIOB
YCTPOMCTBA W MCIMOJIB30BAHHUS COBPEMEHHON TEXHWKH, BOCHPHUITHE W MHTEPIPETALMS
Pa3HOOOpa3HOl  COLMAIBHOM, 3KOHOMHYECKOW, MOJUTHYECKOH  HMH(pOpMaLmu,
Manod((PeKTHBHA TMOBCEAHECBHAS TMPAKTUUYECKAas ACATENbHOCTh. Bo MHOrmx cgepax
nPO(ECCHOHANBHOMN NEATENBHOCTH TPEOYIOTCS YMEHHS BBITIOJHATE PACYETHI, COCTABIISATH
ITOPUTMBI, TPUMEHATh (POPMYNBI, MPOBOJUTH TEOMETPHUECKHE WM3MEPCHHS U
NOCTPOCHUS, YNTaTh, 00pabaTbiBaTh, MHTEPIPETUPOBATH U MPEACTABIIATH HH()OPMALIUIO
B BUJIC TAONMIL, AMArpaMM W rpaguKoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIydaiHbIX
COOBITHIA.

OAHOBPEMEHHO € pacIIUpeHrEM cep MPUMEHCHHST MATEMATUKH B COBPEMEHHOM
oOmiectBe BcE Ooyee BaXXHBIM CTAHOBHTCS MAaTEMAaTHYECKWWA CTHJIb MBILUICHHUS,
NPOSBIISAIOMIMICS B ONPEACHEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce wu3ydeHus
MAaTeMaTHKH B apCeHAT MPUEMOB M METOJOB MBIIUIEHUS YEIOBEKA €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKLUS U JIEAYKIHs, 0000UICHHE U KOHKPETH3ALMS, aHATU3 U
CUHTE3, KiacCupuKauus U cucTeMaTh3anus, adcTparupoBanie U aHamorus. OObEKTHI
MAaTEMATHUYECKAX YMO3AKJIKOUCHUH, NpPaBWJAa WX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXAHU3M  JIOTHYECKHX  MOCTPOCHHM,  CIOCOOCTBYHOT  BBIPAaOOTKE  YMEHUs
(opmynupoBarh, 0OOOCHOBBIBaTh M JOKa3blBaTh CY)KICHUS, TEM CaMbiM (POPMHUPYIOT
JOTMYECKW CTWIIb  MBIIUICHHs. Beaymas poinb  NPUHAUICKUT MAaTEMaTHKE
B ()OPMUPOBAHWHU ANTOPHUTMUYECKON KOMIOHEHTHI MBILUICHAS U BOCIUTAHUHA YMEHUH
JIECHCTBOBATh MO 3aJaHHBIM  AJITOPUTMAaM, COBEPUICHCTBOBATH H3BECTHBIE W
KOHCTPYMPOBaTh HOBBIC. B mpolecce pelieHus 3alad — OCHOBBI JUIsl OPraHU3ALNAA
y4eOHOW JEATEIbHOCTH HA YPOKAX MAaTeMAaTHKH — Pa3BHBAKOTCS TBOpPYECKas W
NPUKJIATHAS CTOPOHBI MBILJIEHUSI.

OOyueHne MaTeMaTHKe TAET BO3MOXKHOCTh Pa3BHBAaTh y OOYYAKOIIMXCS TOYHYIO,
palMOHAJIGHYI0 M MH(POPMATUBHYIO PE€Yb, YMEHUE OTOMPATh HAWMOOJIEE MOIXOISIINE
S3BIKOBBIE, CHMBOJIMYECKHE, TpapuuecKkue CPeacTBa AJIsi BBIPAKEHUS CYXACHUNA W
HATJISAHOTO UX MTPEICTABIICHMSI.
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HeoOxomuMbpiM KOMIIOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJKOBAHUH
SBJIIETCS 00IIEE 3HAKOMCTBO C METOAAMH NTO3HAHMSI IEHCTBUTEILHOCTH, TPEICTABICHHE
O MpEeAMETE M METOJAC MATEMATUKH, €r0 OTIMYMAX OT METOJOB €CTECTBEHHBIX M
IYMaHUTApHbIX HayK, 00 OCOOCHHOCTSX NPUMECHECHHS MATEMaTHKW Ui PELICHUs
HAYYHBIX W MPUKJIAJHBIX 3a1a4. TakuM 00pa3oM, MareMaTuyeckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B ((OPMUPOBAHKE OOIICH KYJIbTYPhI YEJIOBEKA.

H3yueHne MareMaTWkh CrOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHUIO YEIOBEKA,
NOHAMAHWUIO KPacOTbl W M3SIIECTBA MATEMATHYECKUX PACCY)KIECHWH, BOCHPHITHIO
reOMETPAYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

[TpuopureTHeiMu LeNsiMA 00yueHHst MaTematuke B 10—11 knaccax Ha yriyOnéHHOM
YPOBHE MPOACIKAOT OCTABATHCS:

(OpMUPOBAHKE ILCHTPAIBHBIX MATEMATHUYECKUX TMOHATHH (YMCIIO, BEIMYMHA,
reomeTpuyeckas (uUrypa, NEPEMEHHas, BEPOATHOCTb, (PYHKLHMs, NPOU3BOIHAS,
UHTETPaT), 00ECTIEUNBAOIINX TPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHYECKOTO
oOpazoBaHus 00yYarOLINXCS,

NOJABEACHUE OOYYAIMXCS HA JOCTYMMHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMATHKU W OKPY>KAFOLIEr0 MUPA, MOHUMAHUEO MAaTEMATUKK KaK YacTH
O0LIEH KyJIbTYPBI YETIOBEYECTBA,

Pa3BUTHE WHTEJUICKTYAIBHBIX M TBOPYECKHMX CIIOCOOHOCTEH OOy4YaroImxcs,
NO3HABATENIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKMX YMEHUH, KPUTUYHOCTH MBILUICHUS,
MHTEPECA K U3YUCHHUIO MATEMATUKH,

(¢opmupoBaHue (PYHKUMOHATBHOW MAaTEMATHUYECKOH T'PAMOTHOCTH. YMEHMS
pacro3HaBaTh MAaTEMATHYECKUE acClEKThl B PEATBHBIX JKU3HEHHBIX CHUTYyalUsSXH
OPA  W3YYECHUW JIPYTUX YUYeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTECH W
3aKOHOMEPHOCTEH, (OPMYIMpPOBaTh MX HA S3BIKE MATEMaTHKM W CO3JaBaTh
MAaTeEMaTHUYECKAE MOJENIHA, MPUMEHATh OCBOCHHBIM MAaTEMaTUYeCKHWid —armapar Juis
pPELICHUS] TMPAKTUKO-OPUEHTHPOBAHHBIX 3a]a4, WHTEPOPETUPOBATh M OLICHUBATH
NOJTyYEHHBIEC PE3YJIBTATHL.

OCHOBHBIMM JIMHUSIMU cofiepkaHusi marematuku B 10—11 knaccax yriyOa€HHOTO
YPOBHSL SABISIOTCS: «YUYmcna W BBIYMCICHUS», «Anrebpa» («Anredpanyeckue
BBIPOKEHUSY, «YPaBHEHHS W HEPABEHCTBA»), «Havaa MareMarnyeckoro aHajvzay,
«eomerpusty  («I'eomerpuyeckne (Qurypsl ©W HX CBOHcTBa», «M3mepeHue
TCOMETPUYECKUX BEIIMYMHY»), «BEpoaATHOCTP W cTrarucTuka». JlaHHBIE JIMHUU
PAa3BUBAKOTCA MAPAVIENBHO, KAKIAsh B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO HE
HE3aBHCUMO OJIHA OT JAPYTOii, a B TECHOM KOHTAKTE U B3auMoaeicTBiK. Kpome 3Toro,ux
OOBEIMHAET JIOTHYECKAs COCTABJIAIOINAS, TPAJULUOHHO TMPUCYIIAs MaTEMAaTHKE W
OPOHU3BIBAIOIIAS BCE MAaTeMAaTHYECKHME KYPChl M COJCPIKATENIbHBIC  JIMHUH.
CdopmymupoBannoe Bo ®I'OC COO TpeOoBaHHE «YMEHUE ONEPUPOBATH MOHSTHUSIMMU:
ONpPEACTIEHUE, AKCUOMA, TEOPEMA, CIIECICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTENbCTBO,
PaBHOCWJIBHBIE  (POPMYJTUPOBKH,  yYMEHHE  (OPMYyIUMpoBaTb  OOparHoE W
OPOTUBOMONIOXKHOE  YTBEPXKACHUE, TMPUBOJAWTH TNPUMEPBl M KOHTPIPUMEPHI,
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UCMOJb30BaTh METOJ MAaTEMaTUYECKOW HMHAYKIUHW, MPOBOAUTH JOKA3aTEIIbHBIC
paccy>KIE€HUsT TPH PEIIEHUM 3a4ad, OLCHHMBATh JIOTMYECKYH) NPABUIBHOCTH
paccy>KICHUH» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a (pOPMHPOBAHUE JTIOTUUYECKUX
YMEHMH pacnpeaciseTcss Mo BCEM roaaMm OOydYeHUsl Ha YPOBHE CPEAHEro OOIIETO
oOpazoBaHwusl.

B cootBerctBum ¢ ®I'OC COO Maremaruka sSBASETCS 00I3aTEbHBIM IPEAMETOM
HAa JIaHHOM YypoBHe oOpa3oBaHus. Hacrosmel mnporpamMmmoii 1Mo MareMaTuKe
OPeIyCMAaTPUBAETCS M3Y4YeHHE Y4yeOHOro mpeamera «MaremaTvka» B pamKax TpEX
y4eOHBIX KypPCOB: «AnreOpa W Havaia MaTEMAaTHYECKOr0O aHAIK3ay, «I'eomeTpusy,
«BeposTHOCTB 1 cTatncTHKa). GOPMUPOBAHUE TOTUIECKUX YMEHUI OCYILIECTBIIICTCS HA
NPOTSCKCHUM BCeX JIET OOyYeHHMsT Ha YPOBHE CpeIHero o0miero o0pa3oBaHUs,a
3JIEMEHTHI JIOTUKH BKJIFOYAKOTCS B COACPKAHUE BCEX HA3BAHHBIX BBILIE YUYEOHBIX KYPCOB.

OOmee KOMMYECTBO YACOB, HANPABJIICHHBIX HA HM3YYEHUE MATEMATUKW Ha
yriryonenHoM yposHe — 544: B 10 kmacce —272 vaca (8 yacoB B Heent0), B 11 kitacce —272

yaca (8 4acoB B HEAEIO).
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HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMDbBI
1HO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3VYJIBTATDBI

1) rpamaancKOro BOCIUTAHMA:

c(OPMUPOBAHHOCTh TPAKAAHCKONW MO3MIMKU OOYYAIOMIEroCs KaK aKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCHHCKOTO OOIIECTBA, MPEICTABICHUE O MaTeMaTHUECKUX
OCHOBax (PYHKLIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SABJICHUH, TPOLEAYP IPaKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl U JIPYro€), YMEHUE B3aUMOACHCTBOBATH C COLUATIbHBIMU
WHCTUTYTAMH B COOTBETCTBUU € UX (PYHKIMSIMU U HA3HAYCHUEM,

2) NATPUOTHYECKOr0 BOCIIMTAHHS ¢

c(hOPMUPOBAHHOCTHL  POCCUMCKON TIpakIaHCKOW WACHTHYHOCTH,  YBaKEHUS
K TMPOLUIOMY M HACTOSIIEMY POCCHUCKOW MAaTeMaTWKH, LEHHOCTHOE OTHOIICHUE
K JOCTIDKEHUSAM POCCHUMCKAX MATEMATUKOB W POCCUMCKOW MATEMaTHUYECKOW IIKOJIBL,
UCIOJIb30BAHUE ATUX JOCTHXKCHUIA B IPYTUX HAyKax, TEXHOJIOTHIX, C(hepax IKOHOMUKH,

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHME MAYXOBHBIX LEHHOCTEH POCCHICKOro Hapoja, C(HOPMHPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHWs, JITHYECKOTO TMOBEACHMS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHWA HAYKA MU JEATEIBHOCTBI) YYEHOIO, OCO3HAHUE JIMYHOTO
BKJI4/1a B IOCTPOCHUE YCTOHUMBOrO Oy AyILETO;

4) 3¢CTeTH4eCKOTr0 BOCIIMTAHUS :

OCTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYas OCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3a4a4, PEUICHWH, PaCCyXIACHWUNA, BOCHPUMMYHBOCTHK
MaTeMaTHYECKUM acClEKTaM Pa3InYHbIX BUIOB HCKYCCTBA,

S) pu3uvecKoro BOCHIUTAHUS:

c(hOPMUPOBAHHOCTHL YMEHUSI MPUMEHATH MATEMATHMUYECCKUE 3HAHUS B MHTEpEcax
310poBOro M Oe3omacHoro o0pasza >KW3HHM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3/I0POBBIO  (3J0POBOE NHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA W OT/AbIXA,
peryssipHas (pu3ndecKas akTUBHOCTD), (PU3NUYECKOE COBEPUICHCTBOBAHUE MPHU 3aHATHIX
CHOPTHBHO-03JJ0POBHTEIBHON AEATENBHOCTBIO;

6) TPYAOBOI0 BOCIIMTAHHS S

TOTOBHOCTb K TPyZIy, OCO3HAHHE LICHHOCTH TPYIOJIOOMS, HHTEPEC K PANTAYHBIM
chepam MpPOPEeCCHOHANBHON JEATENBHOCTH, CBSI3aHHBIM C MATEMaTUKOW W €&
NPUJIOKEHUSIMU, YMEHHME COBEpLIaTh OCO3HAHHBIA BeIOOP Oyayuiel mnpodeccun u
pEaTM30BBIBaTh COOCTBEHHBIC >KM3HECHHBIE IUIAHBI, TOTOBHOCTH M  CIIOCOOHOCTBK
MaTeMaTHYECKOMY OOPAa30BAHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKEHUM BCEH KU3HWU,
TOTOBHOCTb K aKTMUBHOMY YYaCTHIO B PELICHUM MPAKTUUYECKUX 3a/a4 MaTEMaTU4YeCKOH
HAMPABJICHHOCTH,
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7) IKOJIOTHYECKOT0 BOCTIMTAHUS S

c(hOPMUPOBAHHOCTH HKOJIOTUUYECKON KYJNbTYPhI, TOHUMAHUE BJIMSHUS COLMATBHO-
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHON CPENbl, 0CO3HAHHE
rJI00AJIbBHOTO  XapakTepa HKOJOTUYECKUX NPOoOJeM, OpUEHTAlMs Ha TPUMCHCHHE
MaTEMaTUYECKUX 3HAHWUW JUIsS PElICHHMsS 3a7ad B 00JacTH OKPY’KAKOLICH CpeJbl,
MJIAHUPOBAHUE MOCTYNKOB W OLECHKH WX BO3MOJKHBIX TMOCJICACTBUN JJII OKPYKaroEi
Cpelbl,

8) HeHHOCTH HAYYHOI 0 IO3HAHMS

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTHKHU, MIOHUMAHUE MATEMATUYECKOW HAYKH KaK
c(epBl YEIIOBEUECKON ACITEIBHOCTH, STANOB €€ PA3BUTHS U 3HAYMMOCTH JIJIsl PA3BUTHS
LMBUJIM3ALMKA, OBJIAJICHUE A3BIKOM MATEMATHKH M MAaTEMATHYECKONW KyJBTYPOH Kak
CPEACTBOM  TMO3HAHWS  MHMpPA, TOTOBHOCTb  OCYIUECTBIATH  NPOCKTHYKD U
UCCIEN0BATENBCKYIO AEITENbHOCT MHAMBUAYAJIBHO U B TPYTIIIE.

METAIPEIMETHBIE PE3YJIBTATDI

B pesynbrare uzydeHuss MaTeMaTUKKA Ha YPOBHE CPEIHEr0 oOHIero oOpa3oBaHus
y oOyuyaromerocst OyayT c(opMUpPOBaHbBI MO3HABATEIBLHBIE YHUBEPCAJIBHbBIE YYCOHBIE
JICHCTBYs, KOMMYHUKATHBHBIC YHUBEpCAbHbIC yueOHbIC ACHCTBUS, PETYJISTUBHBIC
YHUBEPCATbHBIC YUeOHBIC ACHCTBHS, COBMECTHAS IEATEIHHOCTD.

Ilo3naBare/ibHbIe YHHBepcAJIbHbIE YUeOHbIe AeiicTBHSA
ba3osble Joruyeckue AelcTBU:

BBISIBJISITh M XAPAKTEPHU30BATh CYIICCTBEHHbBIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHATHHA, OTHOLICHWA MEXAY TMOHATHSAMH, (POPMYIMPOBATH ONPEACTCHUS
NOHSATUN, YCTAHABIIMBATH CYIICCTBCHHBIM NPH3HAK KiIacCH(PHUKALMN, OCHOBAHWS IS
0000LICHHS W CPABHEHMS, KPUTEPUH MPOBOJMMOTO aHAJIN34,

BOCIPUHUMATh, (POPMYJIMPOBATh U MPEOOPA30OBBIBATH CY>KICHUS: YTBEPAUTEIIbHBIC
W OTPULIATEIbHBIC, EAMHAYHBIC, YACTHBIE W OOLIHE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHBOPEUMS
B (baKkTax, NaHHBIX, HAOMIOJCHUSAX W YTBEPKIACHUSAX, Opeiaratb KPUTEpUW ISt
BBISBJICHHS 3aKOHOMEPHOCTEN U TPOTHBOPEUNA;

JIENIATh BBIBOJIBI C HCITOJIB30BAHUEM 3aKOHOB JIOTUKH, NIEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIFOYCHHAN, YMO3aKIKYEHANH N0 aHAIIOTHH,

NPOBOAMTH CAMOCTOSTENBHO JOKA3aTebCTBA MATEMATHUYECKAX YTBEPXKACHUMN
(MpsiMble ¥ OT MPOTHBHOTO), BBICTPAWBATh APTyMEHTALMIO, MPUBOAWUTH MPUMEPHI W
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIICHUSI U BBIBOIBL,

BBIOMpaTh cnoco0 penieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHus, BeIOMpaTh Haubosee NOAXOMSIINN ¢ YYETOM CAMOCTOSITENTBHO BBIICICHHBIX
KPUTEPHUEB).
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ba3oBbie ucciienoBare/bCKue 1eiicTBUS:

UCIOJIb30BATh BOMPOCHl KaK  HMCCJIEAOBATCIbCKUI MHCTPYMEHT  TO3HAHMS,
(GhopMynMPOBaTh BOMPOCHI, (PUKCUPYIOIIME TPOTUBOPEUYKE, MPOOIEMY, YCTAHABIMBAThH
MUCKOMOE U JaHHOE, (POPMUPOBATH TUNIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHCHHE,

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBINA AKCHEPUMEHT, HCCIICTOBAHUE
N0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHM4eCKOro OOBEKTa, SIBJICHMS, MPOIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXTY OOBEKTAMM, SIBJICHUSIMH, IPOLECCAMU,

CaMOCTOSTENLHO  (POPMYJIMPOBATh OOOOIICHUST W BBIBOJBI MO PE3yJibTaraM
MPOBENEHHOTO HAOJIOICHUS, UCCIIEA0BAHNS, OLCHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3YJIbTATOB, BEIBOJOB U 0000UIEHUIA;

MPOTHO3UPOBATh BO3MOKHOE  Pa3BUTHE TMpOIECCa, a TakKXKE BbIABUTATh
MPEANOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:

BBISIBJISTh A€(PUUINTHI HH(POPMALIMKA, JAHHBIX, HEOOXOUMBIX JJIsl OTBETA HA BOMPOC
W JJTsl PELLICHUS 331a4H;

BBIOMpaTh WH(POPMALMIO K3 WCTOYHWUKOB PA3JIMYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh MHPOPMALMIO PA3TUYHBIX BHIOB U (Hopm
NPEICTABICHNUS,

CTPYKTYpUPOBaTh WH(OPMALMIO, NPEACTaBIATH €€ B PA3NMUYHBIX (hopMmax,
WLTIOCTPUPOBATH TPaPUUECKH,

OLICHMBATh HAAEKHOCTh MH(OPMALMU MO CAMOCTOSITENBHO CPOPMYTUPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnukaTuBHbIE YHHBepPCAJIbHbIE YyUeOHbIE JelicTBHA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMHU
Y LEJSIMA OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOK) TOUKY 3PEHMS B YCTHBIX U
NUCBbMEHHBIX TEKCTAX, JABATh MOSCHEHUS MO XOAY PEUICHHS 3aJa4l, KOMMEHTUPOBATh
NIOJTYYEHHBINA PE3YJIbTAT;

B XO0I€ OOCY)KIEHMs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXKAAEMOW TEMBI,
npoOJIEMBI, PEMIAEMOM 3a1auM, BBICKA3BIBATh MJICH, HALICTICHHBIE HA MOWCK PELICHWS,
COIMOCTABJIATh CBOM CYXXICHHS C CYXACHHSIMH JPYTMX YYaCTHUKOB JIHAJOra,
OOHapy>KMBaTh Pa3jvuve U CXOJCTBO MO3ULUH, B KOPPEKTHOU (opMe (POpMYyTMpoOBaATH
Pa3HOITIacHsl, CBOM BO3PAKEHMS,

NPEICTABIATh PE3YJIbTAThl PELICHHS 3a7a4d, SKCIEPUMEHTA, HWCCIEA0BaHUS,
NPOEKTa, CAMOCTOATENBHO BbIOMpaTh (HOpPMAT BBICTYIUICHUS C YYETOM  3ajJay
NPE3EHTALNA U OCOOCHHOCTEN ay AUTOPHH.

PerynasitTuBHble YHHBepcajibHbIe Y4eOHbIe JAelcTBHS
Camoopranusanusi:

COCTaBJISATh IJIAH, JITOPUTM PEIICHUS 3a/1a4K, BHIOMPATh COCOO PELICHUS C YYETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEMICHUN ¢ YYETOM HOBOUM MH(MOPMALIHH.
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CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMM IMO3HABATEIBHOW PEQPIICKCHH KAaK OCO3HAHMS COBEPIIAEMBIX
JNCUCTBUI M MBICTUTENBHBIX MPOLIECCOB, WX PE3YJbTaTOB, BIAJAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS TPOLECCA W PE3yJbTara PEIICHUS MaTEMaTHYECKOH
3a/1a4u;

NPEABUJIETE TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a/Ja4M,
BHOCUTh KOPPEKTUBBI B ACATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE PE3YyJIbTAaTa LEIW W YCIOBUSIM, OOBICHATH NPHYMHBI
JOCTH>KECHUST WITM HEJOCTUIKEHUS PE3YIbTATOB ACITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBmecTHAs 1eSITEJILHOCTD:

NOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON W MHAWBH Yy JIbHOM paboThI
OpU pEICHMA YYeOHBIX 3a7a4, NPUHMMATH [EJb COBMECTHOH JEATEIBHOCTH,
IUIAHAPOBATh OPTraHM3alMI0 COBMECTHOW paboThl, pacnpenensaTb BHIAB padoT,
JIOTOBapUBaThCs, OOCYKAaTh MPOIECC W pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH,

y4acTBOBaTb B TpynmoBbIXx (opmax padoTel (00cykncHus, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» M UHBIE ), BBIIOJTHATH CBOKO 4aCcTh PA0OTHI U KOOPAMHUPOBATH CBOU
JECUCTBHS C APYTUMU YWICHAMH KOMAH[IbI, OLCHUBATh KAYECTBO CBOEIO BKJIAAa B OOLIMNA
OPOAYKT MO KPUTEPHIM, CHPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBHSI.

IIpenmerHbie pe3yabTaTbl OCBOCHMS (encpalibHOil paboyeil  mporpaMMbIno

MaTCMAaTHUKC IMPCACTABJICHLI 110 IrodaM O6y‘{eHI/I${ B paMKax OTACJIbHbBIX yLIe6HI>IX KypCOB
B COOTBCTCTBYIOLIUX pa3aciiax HACTOSALICH IIpOorpaMMal.
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DOEJEPAJIBHAS PABOYAA ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIITMCKA

Y4eOHblil Kypc «Anredpa U Havaja MaTeMaTHYECKOrO aHAJIM3a» SBJISIETCS OJAHUM
13 HauOoJiee 3HAYMMBIX B MPOrpamMMe CPEAHEro oOwero oOpa3oBaHMs, MOCKOJIBKY,
C OJHOH CTOPOHBI, OH 00ECIECUYMBAET MHCTPYMEHTAIBHYIO 0a3y AJIi U3YYECHHs BCEX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI, (POPMUPYET JOTHUYECKOE U
a0CTpaKkTHOE MBINUICHUE OOYYANIIMXCS Ha YPOBHE, HEOOXOAMMOM [UIsl OCBOCHMS
WH(POPMATUKH, OOIIECTBO3HAHUS, WCTOPUM, CJIOBECHOCTH M APYrUX JUCLMILUIAH.
B paMkax maHHOro yudeOHOro Kypca oOydYarolIMecs OBJIAACBAIOT YHHBEPCATbHBIM
SA3BIKOM  COBPEMEHHOW  HAyKu, Koropas (OpPMYJHPYET CBOM  JOCTHXKEHUS
B MaT€MaTUYECKON (Popme.

VY4eOHbli Kypce anreOpsl 1 HaYaJl MAaTEMATUYECKOTO aHAJIA3a 3aKJIabIBACT OCHOBY
JUIS YCHEIIHOTO OBNAACHHUS 3aKOHAMM (PU3WKH, XUMHH, OWOJIOTMW, NOHUMaHUs
OCHOBHBIX TEHACHLWNA Pa3BUTHS SKOHOMUKA W OOIICCTBEHHOW >KM3HM, MO3BOJISIET
OPUEHTHPOBATBCS B COBPEMEHHBIX LU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO KCIOJIB30BATh X JJIS NalbHEHIIEro 00pa3oBaHns U B MOBCEAHCBHOM KU3HU.
B T0 xe BpemMs  oOBiagcHMEe  aOCTPAKTHBIMM M JIOTHYECKH CTPOTUMH
KOHCTPYKUMSIMU anreOpbl ¥ MAaTEMaTHYECKOr0 aHaan3a Pa3BUBACT YMECHHE HAXOIWTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTHHHOCTH, JOKA3bIBATH YTBEPMACHUSIC TOMOLIBIO
WHAYKIAHA W PacCy>kaaTh NEAYKTUBHO, MCIIOJIB30BaTh OOOOIIEHUE W KOHKPETH3ALMIO,
abcTparnpoBaHue U AHAJIOTHUIO, (dopmupyet KPEaTUBHOCH KPUTHUYECKOE
MBILICHAE.

B xone u3yueHus: yueOHOro Kkypea « Aaredpa u Hauana MaTeMaTHYECKOTO AaHAIN3a)
oOyyaronecs moay4yaroT HOBBIH OMBIT PEMICHUS MPUKIIAAHBIX 33144, CAMOCTOSTEIBHOTO
NOCTPOCHUST MAaTEMATHYECKMX MOJENEH pealbHBIX CHUTyaluuil, HHTEpOpETaluu
NOJTYYEHHBIX PEUICHU, 3HAKOMSTCS C MPUMEPAMU MATEMATUYECKMX 3aKOHOMEPHOCTEH
B MIPUPOJEC, HAYKE U UCKYCCTBE, C BBIJAOUIUMHUCI MATEMATHYECKUMHU OTKPBITUSIMU U UX
aBTOpaMHu.

Y4eOHbIi Kypc 0071a1a€T 3HAUATEBHBIM BOCTUTATEIbHBIM TOTEHIUAIOM, KOTOPBIH
peanu3yeTrcs Kak uepe3 y4eOHbli Marepuall, cnocoOCTBYOUIMI (OPMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHUS, TAK U Yepe3 crneuupuKy yueOHOH NEATENBHOCTH, TPEOYIOIICH
OPOAOKATENBHOW KOHUEHTPAMM BHUMAHUS, CAMOCTOSITEIbHOCTH, AKKYPaTHOCTH W
OTBETCTBEHHOCTH 34 MOJIyYCHHBII pe3yybTar.

B ocHoBe Meroamku oOyueHMs anreOpe W HAYalaM MaTeMAaTHYECKOrO aHaIn3a
JIEKAT ACSITENbHOCTHBIN MPUHIMI O0yYEHUS.

B crpyktype yueOHOro kypca «Anrebpa U Havajga MaTeMaTHUYECKOrO aHAIHM3a»
BBIJICTICHBI CJICTYFOIIMAE COACPKATEIIbHO-METOANYECKUE TUHAN: « YA CTIa U BEIYUCTICHUS,
«DyHKIMU U rpagukny, «YpaBHEHHs M HEpaBeHCTBa», «Hawama mareMarnmueckoro
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aHamm3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COACPIKATENILHO-METOMUECKUE
JIVMHUU U3YyYalOTCs HA MPOTSHKEHUM JBYX JIET OOYUYEHHUS HA YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHMsl, €CTECTBEHHO AOMOJHSS APYT APyra U MOCTENEHHO HACHIIIASCh HOBBIMU
TeMaMM M pazjaenaMu. JlaHHbId yueOHBIH KypC SIBISETCS MHTErPATUBHBIM, TMOCKOJIBKY
00BbeUHSET B ce0€ COACPIKAHUE HECKOJIbKUX MATEMATUUYECKUX JAUCHUIIINH, TAKUX KaK
anreOpa, TPUrOHOMETPHUS, MATEMATUYECKUI aHAJIN3, TEOPUSl MHOYKECTB, MaTEMaTHUECKas
noruka u apyrue. [To Mepe Toro kak oOyuaronmecs oBJaJ€BalOT BCE OoJiee MIMPOKUM
MaTeMaTU4YEeCKUM  anmapaTtoM, Yy HHUX  TOCJIEIoBareibHO  (OpMHUpPYETCs U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEAIbHOM CHUTYyallWy,
OPUMEHATH 3HAHUS, TOJYYCHHBIE TPU H3YYEHUH Y4eOHOro Kypca, Ui pPEUICHUs
CaMOCTOSATENbHO  C(HOPMYJTMPOBAHHOM  MaTreMaTM4yecKoW  3ajaud, a  3areM
MHTEPIPETUPOBATE CBOU OTBET.

CopepkaTenbHO-METOAMYECKasT JIMHUS «Yucna M BBIYMCIICHUS) 3aBepuiacT
(OpMHUPOBAHME HABBIKOB UCTIOJIL30BAHMS IEACTBUTEIBHBIX YUCEN, KOTOPOE ObLIO HAYaTO
Ha YPOBHE OCHOBHOIO 00111er0 00pa3oaHus. Ha ypoBHe cpemHero odmero o0pa3oBaHus
0c000€ BHUMAHHE YIENIETCS (POPMUPOBAHUIO HABBIKOB PAIlMOHAILHBIX BBIYMCICHUA,
BKJTIOYAIOIIUX B c€0sl MCMOIb30BAHUE PA3IMUHBIX (DOPM 3aMUCU YUCIA, YMEHUE AETaTh
PUKUJIKY, BBITIOJIHSATH MPUOIMKEHHBIE BHIYMCIICHHUS, OLIEHUBATh YMCJIOBBIC BHIPAKEHUS,
paboTaTh C MareMaTMYeCKMMU KOHCTAaHTaMH. 3HAKOMbIe OOYYaIOHIMMCS MHOXECTBA
HATYpalbHbIX, LEJbIX, PAlMOHAIBHBIX W JIEHCTBUTENBHBIX YHCEN JAOTOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaKAOM M3 3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOHCTBEHHbIE €My CHEIM(PUUECKUE 3aJauyd M OMNepalluu: JEJIEHUE Halleso,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX 4YHUCEN, O0coOble CBOMCTBa
pPaLMOHATBHBIX M WPPALMOHATBHBIX UYHCEN, apuPMETUUYECKUE OMEpalii, a TaKKe
U3BJICUEHUE KOPHS HATypalbHON CTEMEHM HA MHOXECTBE KOMILJIEKCHBIX YMCE.
bnarogaps mocienoBaTeIbHOMY —PACIUIMPEHUI0 KpPyra MCHOJIb3YEMbIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHCHHUS [Uis PEIICHUS Pa3JIMUHbIX 3aaad
dopMUpyETCSl MPEACTABIICEHUE O EIUHCTBE MATEMATWKA KaKk HAyku M €€ PpOJUB
NOCTPOCHUM MOJENCH peallbHOTO MHUpa, UIMPOKO HCHOIb3YIOTCS 00001IeHEe U
KOHKpPETHU3aLMs.

JIvuHus « YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHUH BCEro 00y YECHUS
Ha YPOBHE CPEAHEro o0uiero o0Opa3oBaHus, MOCKOJIbKY B KaKI0oM pasjene [Iporpammbl
OPEIYCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3adau. B pesynbrare oOyyarolmecs
OBJIQJICBAIOT PA3TUYHBIMA METOJAMM PEIIECHUS PAlMOHAIBHBIX, HWPPALUOHATBHBIX,
NOKa3aTebHbIX, JOTapu(PMUIECKUX U TPUTOHOMETPUUECKUX YPABHECHUH, HEPABEHCTB U
CUCTEM, a TaKKE 3ajay, COACPKalIMX MapaMeTpbl. lloydeHHbIE yMEHHUs IMPOKO
UCTOJIb3YIOTCS TIPU UCCIIEOBAHUU (PYHKIMI C MOMOUIBIO MPOU3BOAHOM, NPU PElICHUH
OPUKIIAAHBIX 33734 U 337a4 Ha HaXOKIEHHE HAMOOJbIIMX M HAMMEHBUIMX 3HAUYCHU
¢yHkumu. JlaHHas coaepKaTeNibHAas JIMHUS BKJIKOYACT B Ce0s Takke (OpMUPOBAHUE
YMEHUI BBIMOJHATH PacyéThl 1Mo ¢opmynaMm, npeoOpa3oBaHus PALMOHATBHBIX,
UPpaLlMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKKE BBIPAKCHUH,
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COJEpKaIMX CTEeNeHu W Jorapugmel. brnarogaps H3ydeHU0 anreOpanvecKoro
Marepuana MPOMCXOANT NANbHEHINEE PA3BUTHE AITOPUTMHUYECKOrO M aOCTPAKTHOIO
MBILUICHUS 00Y4Yarommxcsi, POPMUPYIOTCS HABBIKK JEAYKTUBHBIX PACCYKICHUH, paOOTHI
C CHMBOJIBHBIMU (pOpMaMH, MPEACTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUIC
PaBEHCTB M HEpaBEHCTB. AnreOpa mnpemiaract 3((OEKTHBHBIE WHCTPYMEHTHI ISt
PELICHUS MPAKTUYECKUX U €CTECTBEHHO-HAY YHBIX 3a/1a4, HAMJIITHO JEMOHCTPUPYETCBOU
BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHO-MeTOAMYECKAsE  JMHAS  «DYHKIMM W TpaQuKW»  TECHO
NEPEIJIETACTCA ¢ APYTMMH JIMHUSMHU YYE€OHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3aMaéT  TMOCIIEAOBATEIbHOCTh  M3YYCHWsT  Marepuasa.  M3yueHue  CTENEHHOM,
NOKA3aTeNbHOM, JIOrapu()MUUECKOH W TPUTOHOMETPUUYECKUX (PYHKUMNA, UX CBONCTB W
rpauKoB, HCTIOJIb30BAHKUE (DYHKIM AJIs pELICHHS 38024 U3 IPYTHX YYCOHBIXITPEAMETOB
Y peabHOMN JKA3HU TECHO CBA3aHO KAK C MATEMATHUYECKAM AHAIM30M, TaK U C PEILICHUEM
ypaBHECHUI M HepaBeHCTB. [Ipy 3TOM OONBIIOE BHUMAHUE YACTACTCS (POPMUPOBAHUIO
YMEHHS BBIPOKaTh (POpMyJIamMH 3aBHCHMOCTH MEXAY Pa3IuYHBIMU BEJIMYMHAMU,
UCCIICIOBATh TOJIYYCHHbIE (YHKIUM, CTPOMTh uX rpaduku. Marepuan 3ToH
COJIEPKATENIBHON JIMHUM HALEJICH HA Pa3BUTHE YMEHWI M HABBIKOB, MO3BOJISFOLIMX
BBIPAKATh 3aBUCUMOCTH MEXIY BEIMUYMHAMU B PA3IM4YHON (OpME. aHATMTUYECKOMH,
rpaduueckoii U ctoBecHON. ETo n3yueHne cnocoOCTBYET Pa3BUTHIO aJITOPUTMHAYECKOTO
MBIIIEHU S, CIOCOOHOCTH K 000OIIEHNIO 1 KOHKPETU3AIMHU, UCTOJb30BAHUIO aHAJTOTHIA.

CopepxarenpHas JuHHS «Hayama MareMaTMyeckoro aHaiu3ay MO3BOJISIET
CYLICCTBEHHO PACIIAPUTh KPYr KAaK MATEMATMYECKHX, TaK W MPUKIAAHBIX 3a1ad4,
JOCTYTMHBIX 00YYarOUIMMCS, TaK KaK Y HUX MOSIBISETCS BO3MOKHOCTh CTPOUTh rpaduKu
CJIO>KHBIX (DYHKIMNA, ONPEAENATh UX HAMOOJIbIINE U HAMMEHBIINE 3HAYCHUSI, BEIYHACIATh
wiomanyd GUryp u o0bEMBI TEM, HAXOAUTh CKOPOCTH M YCKOPEHUS MPOLECCOB. [lanHas
COJIEPIKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMATHYECKUX
MOJETEH pealbHBIX CUTyallMid, TMO3BOJIIET HAXOAUTh HAWIYYIIECEC PEIICHUEB
OPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-OKOHOMHUYECKUX, 3a7a4axX. 3JHAKOMCTBOC
OCHOBAMHM MAaT€MaTWYECKOTO0 aHalIM3a CIOCOOCTBYET PA3BUTHIO aOCTPAKTHOrO,
(OPMANBHO-JIOTHYECKOTO M KPEATUBHOTO MBILUICHHAS, (HOPMHUPOBAHHIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTMKA B HAyKe, TEXHUKE M HMCKYCCTBE.
OOy4aromuecs y3HAT O BBIJAOIIUXCS PE3YJIbTATaX, MOJYYCHHBIX B XOJE€ PA3BUTHS
MaTEMaTHKHN KaK HayKu, U 00 UX aBTOpax.

ConepxarenpHO-MeTOAMYECKAs JIMHAS «MHOXKECTBA M JIOTUKA» BKJIKOYACT B ceOs
AJIEMEHTHI TEOPUN MHOKECTB U MATEMATUUECKON JIOTHKHU. TE€0pETUKO-MHOKECTBEHHBIE
NPEICTABICHAS] TMPOHMU3BIBAIOT BECh KYyPC INKOJIBHOH MAareMaTWKH W NPEUIararor
Han0oJiee YHHMBEPCAIBHBIA S3bIK, OOBEAMHSIOIIMI BCE pa3leibl MAaTEMaTHMKH M €&
NPUJIOKEHW, OHH CBSI3BIBAOT PA3HBIC MATEMATUYECCKUE TUCLUTUIMHBL U UX TIPAJIOKEHUS
B €auHOE wenoe. [103ToMy BaKHO Aarh BO3MOKHOCTH OOYYAKOMIEMYCS MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN 361K COBPEMEHHON MATEMATHKX M UCIOJB30BaTh €ro
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JUTSL BBIPOKEHUSI CBOUX MBIC/ICH. JIpyrM Ba)KHBIM MPU3HAKOM MATEMAaTUKHM KaK HayKH
CIENyeT NPHU3HATh CBOWCTBEHHYHD €W CTPOrocTh OOOCHOBAHWNA M  CJICTIOBAHUE
OMPENEIEHHBIM TMPaBWJIaM TMOCTPOCHUS J0KA3aTENbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTeMaTHYeCKON  JIOTUKA  CIMOCOOCTBYET  PAa3BUTHIO  JIOTUUECKOTO  MBIIIJICHUS
00yy4aroluxcsi, MO3BOJSET MM CTPOUTh CBOM PACCYXKACHUS HA OCHOBE JIOTMUECKUX
npaBuii, (GOPMUPYET HABBIKM KPUTUUECKOTO MBITIIJICHUSI.

B y4yeGHOM Kypce «AnreOpa v Hayajga MaTeMaTHUYECKOro aHajIu3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOr0 MOJEIMPOBAHUS, KOTOpPbIE MPU3BAHBI CIIOCOOCTBOBATH
(opMUPOBaHUIO HABBHIKOB MOCTPOCHHS MOJIENCH peanbHBIX CHTYyallWil, MCCICA0OBaHUS
TUX MOJENCH ¢ TMOMOLIBI ammnapara aireOpsl M MaTeMaTMyYeCKOro aHaIu3a,
UHTEPIPETALMN TIONYYCHHBIX PE3yNbTaToB. Takue 3aJaHus BIUJICTCHBI B KaKIbIi M3
pa3ienoB NpOrpaMMbl, MOCKOJBbKY BECh Marepuaa y4eOHOro Kypca IIMPOKO
UCTIOJIL3YETCS  JUIsl  PEIICHWs TPUKIATHBIX 3adad. [Ipuw  pemnieHWMM  peanbHBIX
MPAKTUYECKUX 3a/1a4 00yUaroluecs: pa3BUBatOT HAOMI0aTEIbHOCTh, YMEHNE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCMOJIL30BaTh AQHAJIOTHIO, 0000mMAaTh W
KOHKPETH3UPOBaTh MpodneMy. JleareabHOCTh M0 (DOPMUPOBAHMIO HABBIKOB PEHICHMS
NPUKIIAAHBIX 33a4 OPraHu3yeTcsl B MPOLECCE M3YUYCHHUs BCEX TEM yueOHOro Kypca
«Anredpa ¥ HauaJia MaTEMaTUUECKOTO aHATTN3aY.

Ha u3yuenue yueOHOro kypca «Anredpa ¥ Hayaja MaTeMaTHUUECKOTO aHAJIM3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
4acoB (4 yaca B HEAETIO).

COAEPKAHUE OBYYEHUA
10 KITACC

Yucia v BbIMUCTICHUS

PaumonanbHbie  uucina. OOBIKHOBEHHBIE W JCCATHYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHBIE IEpUOANYECKHE Tpo0u. [IpuMenenue apolOeli U MPOLEHTOB AJIsl PEILICHUS
MIPUKJIAAHBIX 3a/1a9 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEATbHOM JKA3HH.

JleficTBUTENbHBIE  4YWcila.  PanMoOHalbHBIE W MPPALMOHAIBHBIE  YMCTA.
ApUpMETHUECKHE ONIEPALIAN C ACHCTBUATEIBHBIMU Y CIIaMU. MOlyJlb TEHCTBUTEIBHOTO
YKCclia U ero cBoiicTa. [IpubnmkEHHbIC BEIYMCIICHUS, TPABUIIA OKPYTIJICHHS, TPUKUAKA U
OLICHKA PE3VJIbTaTa BEIYACIICHUIN.

Crenenb ¢ nenbM nokaszareneMm. bunom Herotona. Mcnonb3oBaHue MOAXOAAIIEH
(GOopMBI 3amKMCH JEHCTBUTENBHBIX YHMCEN /s PEIICHUS NPAKTHYECKUX 3a7a4 |
[PEACTABIICHUS TAaHHBIX.

Apu(pMETHUECCKNI KOPEHb HATYPATIbHON CTEMEHH U €TI0 CBOHCTBA.

CremeHb ¢ palMOHANIBHBIM  TOKAa3areneM W €€ CBOMCTBA,  CTENECHBb
C JEHUCTBUTEIIBHBIM ITOKA3ATEIIEM.

Jlorapudm umcna. CpolictBa Jsorapupma. JleCATUYHBIE M  HATypalbHbIC
Jorapu(msl.
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CHHYC, KOCHHYC, TAHI€HC, KOTAaHICHC YMCJIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCHHYC M aPKTAHIC€HC YMCIOBOTO apryMeHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXKIAECTBEHHBIE MPEOOPA30BAHUS. Y PaBHEHUE, KOPEHb YPABHECHUSI.
PaBHOCUIIBHBIE ypaBHEHHsT W YpaBHEHUs-CIIEACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHUS LEIbIX W APOOHO-PALMOHAIBHBIX YPABHEHHWH H
HEPaBEHCTB. MHOTOWIEHEI OT OJHOM IEPEMEHHOM. [leleHrne MHOTOWIEHA HA MHOTOWIEH
c ocrarkoM. Teopema be3zy. MHorouwnensl ¢ nensiMu Ko3gpunuenramu. Teopema Buera.

[TpeoOpa3oBaHus YNCITOBBIX BBIPAKECHUN, COACPKAIIMX CTENEHN H KOPHH.

HppaunoHnanehbie  ypaBHeHHs. OCHOBHBIE METOJABI PELICHUS HMPPALMOHAIBHBIX
YPaBHEHU.

[TokazarenpHble  ypaBHEHUs. (OCHOBHBIE METOABI PEIUEHUS TMOKA3aATEIbHBIX
YPaBHEHU.

[TpeoOpazoBaHne BBIPAKEHHA, COAEPKALIMX JIOTAPU (MBI

Jlorapudmuueckne ypaBHEeHUs. OCHOBHBIE METOBI PEUICHHUS JTOTapU(PMUUECCKUX
YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHYUECKUE (OpMyJIBL [TpeobpazoBanue
TPUTOHOMETPUYECKUX BhIPAKEHUH. PellleHre TPUrOHOMETPHYECKAX YPABHEHHUA.

Peienne cucrem IMHEWHBIX YpaBHEHUI. MaTpuiia CHCTEMBI JINHEWHBIX YPABHEHU.
Onpenenurens MaTpubl 2x2, €ro TeOMETPUYECKUI CMBICIT A CBOMCTBA, BEIYMCIICHUE €T0
3HAYCHUS, IPUMEHEHUE ONPENEIIATENS Il PELICHUS CUCTEMBI JTUHEWHBIX YPAaBHEHUI.
Pemienne npuknagHeIX 3amad4 ¢ [IOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHHIA.
HccnenoBaHue MOCTPOCHHON MOIEIH ¢ TIOMOIIBIO MATPULL ¥ OIIPEACITUTEIIEH.

ITocTtpoeHrne MareMaru4ecKuX MOJENIEH PEeATbHON CUTyalud C TOMOIIBIO
VPaBHEHUII W HEPaBeHCTB. [IprMeHeHHWe ypaBHEHW W HEPABEHCTB K PELICHUIO
MaTEMATHYECKUAX 33424 M 331a4 U3 PA3IMUHBIX 00JACTe HAyKu U PealbHOM KU3HU.

DOYHKIHMH U TPaPUKH

OyHkums, cnocoObl  3anaHus  (QyHkouu. B3aumHO oOpartHble  QyHKLIHW.
Komnozunmst pynkumii. ['papuix pyHKImMu. SneMeHTapHbIE MpeoOpa3oBaHus rpaguKoB
(YHKLIMIA.

OOnacTe ompeAcyicHUss W MHOKECTBO 3HaueHW ¢QyHkuuu. Hynmm QyHKIMH.
[TpomexxyTkr 3HAKOMOCTOSHCTBA. UETHBIE M HEuéTHbIe (QyHKIMU. [lepuoamyeckue
¢yHkumn. [IpoMexyTK MOHOTOHHOCTH (DYHKIMH. MaKkCUMyMbl K MUHUMYMBI (DyHKIIAW.
HaunGonbiiee 1 HauMeHbIIEe 3HaYCHHUS (PYHKIIMHA HA TPOMEKYTKE.

Jlunelinas, kBaapatMuHass W JAPOOHO-JIMHEHHAs (YHKIHUHA. ODJEMEHTAPHOE
WCCJICIOBAHUE U TOCTPOCHUE UX IPa(UKOB.

Crenennas (yHKUMS C HATYpalIbHBIM W LENBIM TNoOKaszarenem. EE cBolicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-0il CTENEHW Kak (QyHKIMH OOpAaTHON CTENEHH
C HATyPaITbHBIM MTOKA3ATEIIEM.
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[TokazarenpHass u Jsorapupmuyeckas (PyHKIMK, WX CBOMCTBA M TpaduKw.
Hcnonb3oBanne rpadpukoB GYHKIMA 1T PEIICHUST YPABHECHUH.

TpUroHOMETPUYECKAS OKPY>KHOCTD, ONPEACICHAE TPUTOHOMETPUUECKUX (PYHKIIMM
YHCJIOBOTO aPTYMEHTA.

OYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIbHBIX Mpoleccax U sBleHUsX. [ paduku
pEAbHBIX 3aBUCUMOCTEN.

Havajia MaTeMaTH4€CKOr0 aHAIH3A

[TocnenoBaTembHOCTH,  CHOCOOBI  3adaHWsl  MOCJEAOBaTENIbHOCTEH.  Merton
MaTeMaTH4YeCKOW HMHAYKIUWA. MOHOTOHHBIE W OIrPaHMYEHHBIE I10CIIEI0BATEIBHOCTH.
HcTopust BOBHUKHOBEHHSI MATEMATHYECKOIO aHAJIM3a KaK aHain3a OCCKOHEYHO MAJTBIX.

ApupmeTnueckas W TeOMETpPUYECKass MPOrpeccHr. beckoHe4yHo yObIBaroMmIas
reomerpuueckas nporpeccus. Cymma O€CKOHEUHO yOBIBAKOIIEH TIe€OMETPHUYECKON
[porpeccuu. JIMHEWHBI W OKCIOHEHUMANBbHBIA pocT. Hucmo e. dopmylia CIOXKHBIX
MPOLIEHTOB. MCronp30BaHue MPOrpecCHu ATl PEIICHUS PEATBHBIX 3a1a4 MPUKIIaIHOIO
Xapaxrepa.

HenpepbiBHble QpyHKIMM W WX cBOWCTBA. TOYKM paspeiBa. ACUMOTOTHI TpaduKoB
¢yHkumii. CBoiicTBa (YHKIMIA HEMPEPBIBHBIX HA OTpPe3ke. METON HMHTEPBAIOB IS
pelIeHusl HEpaBeHCTB. [IpuMEHEHHE CBOMCTB HEMPEPBIBHBIX (DYHKUIMH sl PELICHUS
3a7a4.

[lepBas u BTOpas NPOM3BOAHBIE (QYHKUMH. OnpencneHue, reOMETPUYECKUN 1
(pM3nYECKUil CMBICII TPOU3BOJIHON. Y PABHEHHE KacaTeIbHOM K TpaduKy PyHKIKH.

[TponsBoaHbie 3neMeHTApHBIX (QyHKOM. [Ipon3BomHas CyMMBbI, TPOM3BEICHUS,
YACTHOTO M KOMITO3ULIMU (DYHKIUH.

MHoKeCTBa U JIOTHKA
MHOK€ECTBO, ONEpPAlMU HAJl MHOKECTBAMU M WX CBOMCTBA. J(MarpaMmbl Dinepa—
Benna. [IpumMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO anmapara [y ONMUCAHUS PEAIbHBIX
MPOLIECCOB U SIBJICHUH, TPU PEUICHUH 3a]1a4 U3 APYTUX YYCOHBIX TPEAMETOB.
OnpeneneHue, TEOpeMa, CBOMCTBO MaTe€MaTHUYECKOro OOBEKTa, CJEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUH.

11 KUTACC

Yucia v BbIMUCTICHUS
Harypasibnbie u nensie uncna. [[puMmeHeHne Npru3HaKkoB AETUMOCTH LEIBIX YUCEN,
HanOoJpMi o0mui aenurens (aanee — HOJl) u HauMmenbliee oOuiee KkpaTHOE (nanee —
HOK), octatkoB no Mmoaynto, anroputMa EBknnia st penieHus 3a1a4 B 1EJIbIX YACTIaX.
KommnekcHeie uncna. AnreOpandeckas U TPUTOHOMETpUYECKas (OPMBI 3aMuCh
KOMIUIEKCHOTO 4Hclia. ApU(PMETHYECKHE OMEpalMd ¢ KOMIUICKCHBIMHA YHCIIAMHU.
H3o0parkeHre KOMIUIEKCHBIX YMCENl HA KOOPAMHATHOM minockoctu. dopmyna Myaspa.
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KopHu n-0i1 cTeneHn u3 KOMIJIEKCHOTO uucia. [IpuMeHeHne KOMIJIEKCHBIX YMCEN s
pemeHust PU3NYECKUX U TEOMETPHUECKUX 3a/1a4.

YpaBHeHHS ¥ HEPABEHCTBA

CucremMa M COBOKYITHOCTh YPABHEHUW M HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI M
CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEN TPUTOHOMETPUUECCKUX YPaBHEHUN Cc MIOMOIIBIO
TPUTOHOMETPUYECKON OKPYIKHOCTH. PellieHue TPUTOHOMETPHYECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS TTOKA3ATENBHBIX U JIOTAPU(PMUIECCKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS CUCTEM W COBOKYIHOCTEH PpAlMOHAIIBHBIX,
WUPPALMOHATIBHBIX, MOKA3ATENbHBIX U TOTAPH(PMUUECCKUX YPABHEHHIA.

YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIapaMeETPaMHU.

IIpuMeHenre ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX3a0a
W 33a4 M3 PAIMUYHBIX OONacTei HAyKW M pealbHOM JKWM3HW, WHTEpHpeTalus
[TOJIyYEHHBIX PE3YIIBTATOB.

DOYHKIHMH U TPaPUKH

I'papuxk xomnozunmm ¢QyHkMil. ['eomerpuyeckne oOpa3el ypaBHEHWA U
HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH.

TpuroHomeTpuyecKnue PyHKIMH, UX CBOMCTBA U rpaduKy.

['paduueckue MeToAbI pELICHUs YPAaBHEHUI U HEPABEHCTB. | paduueckue MeToabI
peLIEHUs 3a1a4 ¢ IapaMeTpamH.

HUcnonwzoBanue rpadukoB (yHKIMA I8  KCCIACAOBAHUS  MPOIIECCOB H
3aBUCUMOCTEHN, KOTOPBIE BO3HUKAIOT TP PELIEHUH 33144 U3 IPYTHX YYCOHBIXITPEAMETOB
Y peaJIbHOM YKA3HU.

Ha4ana maTreMaTH4eCcKOro aHa/IM3a

[IpumeHeHrEe TPOM3BOAHON K HMCCIAEAOBAHWIO (YHKIMI HAa MOHOTOHHOCTH H
3kcTpeMyMbl. HaxoxneHne HauOOJbIIEr0 W HAMMEHBIIETO 3HAYECHWH HENPEPBIBHON
()YHKLIMH HA OTPE3KE.

[IpumeHeHne MPOU3BOAHOM [T HAXOXKACHHS HAUITYUIIETO PELICHUS B TPUKIIAHBIX
3ajia4ax, s ONPEACICHHS CKOPOCTH U YCKOPEHUS MPOLECCa, 3aAaHHOT0 (POPMYIIOH WK
rpadukom.

[lepooOpa3Has, OCHOBHOE  CBOMCTBO  mepBooOpasHbiX. [lepBooOpasHbie
3JNieMEHTapHbIX QPyHKIWH. [IpaBuiia HaX0KAEHUS IEPBOOOPA3HBIX.

Huterpan. I'eoMeTpuyeckuil CMBICH WHTErpana. BelYMCIIeHHE OINpeaen€HHOro
uHTerpaia no popmyne Herorona—JIeiOnuma.

[TpumeHeHre MHTErpaia JUis HaXOXACHUS IOMAACH TUIOCKAX Uryp U 00BEMOB
r€OMETPUUYECKUX TEJL

[Tpumepbl  pemienmii  auddepeHIMANBHBIX  ypaBHEHWH.  MareMarnyeckoe
MOJICTIMPOBAHUE PEATBHBIX TPOLIECCOB C MOMOILIBI0 AUPPEPEHIAATBHBIX YPABHEHHIA.
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HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 10 kiiacce 00yyaromuiicss NOJyYUT CAEAYOIUE MPEAMETHBIE
PE3yAbTaThl IO OTACTBHBIM TeMaM (eicpalibHOi padoueii mporpaMMbl Y4eOHOTO Kypca
«Anre0Opa 1 Hauana MaTEMaTHYECKOIO aHATTU3ay

Yucs1a 1 BBIYHCICHHUS

CBOOOAHO ONEPUPOBATh MOHATHAMM. PALUOHATIBHOE YHMCIO, OECKOHEUYHAs
NEPUOANYECKAS TPOOb, MPOLICHTHI, NPPALMOHATIEHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
U JEWCTBUTENBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOIO YU CIA,

OPUMEHSTHh APOOM M MPOLEHTHI AJsl PEIICHUS NMPUKIAJAHBIX 33134 U3 Pa3IuYHbIX
OTpaciicil 3HAHUI U peaIbHON KU3HU,

OPUMEHSTh NPUONIMKEHHBIC BBIYMCIICHUS, TPABWIA OKPYIJICHHS, MPUKUAAKY W
OLICHKY pe3yJIbTaTa BEIYMCIICHUN,

CBOOOJHO OTMIEPUPOBATH MOHATHUEM: CTEMEHB C LEJBIM MMOKA3aTEIEM, UCIIOIB30BaTh
NOIXOAAILYI0 POPMY 3aMKCH NEHCTBUTEIBLHBIX YMCEIT 1Sl PEIICHUS TPAKTHYECKUX 3314
U MIPEACTABIIEHAS JaHHBIX;

CBOOOAHO ONEPUPOBATh MOHATHEM: APUPMETHUECKHIA KOPEHb HATypPaIbHOM
CTEIIECHH,

CBOOOAHO ONEPHPOBATh MMOHATHEM: CTENEHb C PALUOHAIBHBIM MOKA3ATEIEM,

CBOOO/IHO ONEPUPOBATH NOHATUSMU: JIOTapu(PM Uncia, TECATUUHBIE U HATYPAJIbHBIC
Jorapudmsr;

CBOOOAHO ONEPUPOBATH MOHSATUSAMHU. CHHYC, KOCHHYC, TaHTE€HC, KOTAHTCHC
YHCJIOBOT'O aPIyMEHTA,

ONEPUPOBATE TMOHATUSAMH. APKCHHYC, APKKOCHMHYC W apKTaHIE€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOAHO OMEPUPOBATh MOHATHUSIMHU. TOXKIECTBO, YPAaBHECHUE, HEPABEHCTBO,
PABHOCHUJIBHBIC YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUIILHBIC HEPABEHCTBA,

NPUMEHSAThH PA3JTUYHBIE METOIbI PEIICHHS PALMOHATBHBIX U TPOOHO-PAllMOHATBHBIX
VPaBHEHUN, IPUMEHATH METO HHTEPBAJIOB ISl PEILLICHNUS HEPABEHCTB,

CBOOOAHO OMEPUPOBATh TMOHATUSMU. MHOTOWICH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH C LEAbIMH KOA(PPUIHMECHTAMU, KOPHA MHOTOYJIEHA, MPUMEHSTH ACICHUE
MHOIO4YJIEHA HA MHOTOWIEH € OCTAaTKOM, TeopeMy besy u Teopemy Buera g permenus
3a1ad4,

CBOOOAHO ONEPHUPOBATh MOHATHSMM. CHCTEMA JIMHEHHBIX YPABHCHWA, MaTpULA,
ONPEAETUTENb MATPULIBL 2 X 2 U €ro TEOMETPUYECKUI CMBICII, HCIIOJIB30BATh CBOMCTBA
onpenenurens 2 X 2 1 BBIYMCIICHHS €r0 3HAYCHMS, TPUMEHATh ONPEACIUTENN JUIs
PELICHUST CUCTEMBI JIMHEHHBIX YPaBHECHUH, MOACIMPOBATH PEAIBHBIE CHUTYALMU C
[IOMOILBI0 CHCTEMBI JIMHEWHBIX YPaBHEHWUH, WCCIENOBATH ITOCTPOCHHBIE MOJEIH C
ITOMOIIBIO MATPHLL ¥ ONIPEACTIUTENIEN, HHTEPIIPETUPOBATH IOy YCHHBIN PE3YIILTAT,

MCIOJIb30BaTh CBOMCTBA ACHCTBHIA ¢ KOPHSMU AJIE TPEOOPa30BaHUs BBIPAKEHMIA,
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BBITMIOJIHATE NPEOOPA30BAHUST UYMCIIOBBIX BBIPAKECHUH, COJEP)KALIMX CTEHIEHH
C PAaUMOHAJIBHBIM MTOKA3ATENEM,

UCIOJIb30BaTh CBOMCTBA JIorapu(MoB ansi mpeoOpa3oBaHUs JOTapHPMUUYECCKUX
BBIPOKCHU,

CBOOOAHO OMNEPUPOBATH TMOHATUSAMHU. WPPALMOHATIBHBIC, [OKA3aTebHBIE W
Jorapu(pmMHUECKUE YPABHEHMSI, HAXOJWUThb WX PELICHUS C TMOMOIIBI) PAaBHOCHIIBHBIX
NEPEXOI0B WM OCYIIECTRIISASE MPOBEPKY KOPHEI;

NPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBl A MpeoOpa3oBaHMs
TPUTOHOMETPAYECKUX BBIPAKCHUM

CBOOOAHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPABHEHUE, TPUMEHSTh
HEOOXOMMBIE (OPMYJIBI sl PEUICHHS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
YPaBHEHHI,

MOJCIMPOBATh PEAJIbHBIE CUTYallMd HA SI3bIKE anreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, UCCIEAOBATH MOCTPOCHHBIE MOICIH
C MCNIOJIB30BAHKEM anmnapara anreOpsl.

DOYyHKIHH U FPAPUKH:

CBOOOAHO ONMEPUPOBATH MNOHATHIMH: (PYHKLHMS, CIOCOOBI 3amaHus (PyHKUIHUW,
B3aMMHO OOpaTHble (PYHKIMH, KOMIO3ULMS (YHKIMH, rpa@uk (YHKIIUH, BBIIOJHSATH
3JIEMEHTapHBIE TPeoOpazoBaHus rpauKoB PyHKIWH;

CBOOO/IHO OMEPUPOBATH MOHATHIMH: 0071aCTh ONMPEACICHUSI 1 MHO>KECTBO 3HAYEHUIA
(yHKIMH, HYTW PYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOAHO  OMEPUPOBATH MOHSATHAMM. UYETHBIE M HEYETHBIC  (PyHKIMM,

NEPUOANYECKHAE (PYHKIMU, TPOMEKYTKA MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIMH, HAUOOJIbIIEE 1 HAMMEHBIIEE 3HAYCHUE (PYHKIIMKA HA TPOMEXKYTKE;

CBOOOIHO ONEPUPOBATH NOHITHIMHU: CTENECHHAS (DYHKIUS C HATYPAJIbHBIM U LIETTBIM
nokasareyiem, rpaguk CTENEeHHOW (PYHKUMHM C HATYPAJIbHbIM M LEIBIM IMOKa3aTeeM,
rpa@uKk KOpHsS N-OH CTEneHW Kak (QYHKIUM OOpATHOW CTENEHW C HaTypaJlbHbIM
NIOKa3aTeseM;

OMEPUPOBATH MOHATUAMU: TMHECHHAS, KBaApaTUYHAas U IPOOHO-THHEHHAS (YHKIIWH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE W TOCTPOCHUE UX IPa(UKOB;

CBOOOAHO OMEPUPOBATH MMOHATUSMM. MOKa3aTellbHas W Jlorapumuueckas
(YHKLMM, UX CBOWMCTBA U rPaMKu, UCIOJIB30BATh MX IPAPUKK [Tl PELICHUS] YPaBHEHMWIA,

CBOOOAHO  OMEPUPOBATH  TMOHATHUSIMU. TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OTpEACTIEHUE TPUTOHOMETPHUECKUX (PYHKIIMI YU CITOBOTO apryMEHTa,

UCNOJIb30BaTh Tpadukn (PyHKIMA AJI1 UCCIEA0BAHMS MPOLIECCOB U 3aBUCUMOCTEH
OPHU PELICHUH 3a7a4 U3 APYTrUX YYEOHBIX NPEIMETOB M PEATbHOM KU3HHW, BHIPAKAThH
(opMyJIaMu 3aBUCUMOCTH MEKIY BEJIMUNHAMM,

Ha4ana MaTeMaTH4€CKOro aHAJIN3A:

CBOOOAHO ONEPUPOBATH TMOHATHUAMH. apHUPMETHUECKas W TIeOMETPUYECKas
nporpeccusi, OECKOHEUHO YOBIBAIOMIAs T€OMETPUYECKAs MPOTPECCHS, JIMHEHHBIA U
AKCIMOHEHIMATIBHBIA POCT, (OpMyJa CHOXKHBIX MHPOLUEHTOB, HMMETh MPECTABICHUEO
KOHCTAHTE;
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MCIOJIb30BaTh MPOTPECCUM JIJISl PEIICHUS PEATBHBIX 3314 MPUKIIAJHOTO XapaKTepa,

CBOOOJTHO OMNEPHUPOBATh MOHATHAMH: IOCIEAOBATENBHOCTD, CIOCOOBI 3aaHUs
NOCTIEA0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE MOCIIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3aPO>KICHHSI MATEMATUYECKOTO aHAIM3a KaK aHann3a OECKOHEYHO MaJIbIX,

CBOOOAHO ONEPUPOBATh MOHATHIMH. HENPEPHIBHBIE (YHKIMH, TOYKHA pPa3pbiBa
rpaduka GpyHKuMM, acCUMOTOTHI rpadrka PyHKINN;

CBOOOAHO OMEPUPOBATh MOHATUEM: (YHKIUS, HENPEPBIBHAS HA OTPE3KE,
NPUMEHATH CBOHCTBA HEMPEPBIBHBIX (DYHKIWI 7151 pELICHUS 3a4a4,;

CBOOOAHO OMEPUPOBATH TMOHSATUSIMU. MEPBas M BTOpast MPOU3BOAHBIE (DYHKIUH,
KacarenbHas K rpaduky QyHKOnw,

BBIYKCTISATh TPOU3BOAHBIC CYMMBI, MPOU3BEACHHUS, YACTHOTO W KOMITO3ULIMU JBYX
(P)YHKLMIA, 3HATh MPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;

MCIOJIb30BaTh TEOMETPUYECKUN U (PU3HMUECKUNA CMBICIT TPOU3BOIHON ISl PELICHHUS
3azaud.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OMEPUPOBATh MOHSATHUSIMU: MHOKECTBO, OMEPAMA HAJl MHOXKECTBAMH,

KCIMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i OMUCAHUS PEaTIbHBIX
MPOLIECCOB U SIBJICHUH, MPY PEIICHUHN 33/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSIMM:  ONPEACIICHUE, TEOpEMa, YpaBHEHHE-
CJICICTBHE, CBOWCTBO MATeMaTM4YeCKOr0 OOBEKTA, 0Ka3aTe/IbCTBO, PABHOCUIIBHBIC
VPABHEHHUS U HEPABCHCTBA.

K koHiy 00yuenus B 11 kiacce o0yydaromuiicss NOAYYUT CAEAYOIUE MPEAMETHBIE
PE3yABTaTHl IO OTACIBHBIM TeMaM (peaepanbHoi paboueii mporpaMmmel yueOHOTO Kypca
«Anre0Opa 1 Hauana MaTEMaTHYECKOIO aHATTU3ay

Yucs1a 1 BBIYHCICHHUS

CBOOOAHO OMEPUPOBATH MOHATUSMH. HATYPATBHOE M LEIOE YHUCIO, MHOKECTBA
HATYPAJIbHBIX U LIEJIBIX YUCEN, UCIIOJIB30BATh MPU3HAKKA AETUMOCTH Lenbix uncen, HOJQ
1 HOK HarypasibHBIX YMCEN IS PEIICHU 3a1a4, TPUMEHATE Aroput™ EBKIMAa;

CBOOOAHO OMEPUPOBATH MOHATHEM OCTATKA IO MOJYJIFO, 3aMMCHIBATh HATYPAJIbHBIC
YHCia B Pa3IMYHBIX ITO3ULMOHHBIX CUCTEMAaX CUACIIEHHUS,

CBOOOAHO OMNEPUPOBATH TMOHATUSAMH. KOMIUIEKCHOE YHCIO W  MHOKECTBO
KOMIUICKCHBIX YHWCEN, MPEACTaBIATh KOMIUICKCHBIE 4YWCIAa B alreOpandeckod u
TPUTOHOMETPAYECKON (POpMeE, BBIMOIHATE APUPMETHUECKHAE OMNEpalM C HUMH U
n300paXkarh HA KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOAHO OMEPUPOBATH MOHATHSMHM: WPPALUOHAIBHBIC, TOKA3aTEIbHBIE U
Jorapu(pmMHUECKNE HEPABEHCTBA, HAXOIUTh MX PEIICHUS C TOMOLIBIO PABHOCHUIIBHBIX
[IEPEXOOB;

OCYILIECTBIATH OTOOP KOPHEH MPH PELICHAHA TPUTOHOMETPAYECKOTO YPABHEHHS,
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CBOOOAHO ONEPUPOBATH MOHATUEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSTh
HEOOXOMMBIE (POPMYJBI ISl PELICHUS OCHOBHBIX THIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB,

CBOOOAHO OMEPUPOBATH MOHATHSAMM. CUCTEMAa M COBOKYNHOCTb YPaBHECHUH W
HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI W CHUCTEMBI-CICACTBUS, HAXOIWTH PEIICHUS
CUCTEMBI M COBOKYMHOCTEH PALMOHAIBHBIX, WPPALUOHAIBHBIX, IMOKA3aTECIbHBIX W
Jorapu(pmMUUECKUX YPABHEHUI U HEPABEHCTB,

pelars palyoHaIbHBIC, HPPALMOHAIIBHBIC, MOKA3ATENbHbIC, JTOTAPU(PMUIECCKIE U
TPUTOHOMETPAYECKUE YPABHEHU S M1 HEPABEHCTBA, COACPKAIME MOTYJIA U MAPaMETPHI,

NPUMEHSTH FPAaQUUECKUE METOIBI 1711 PELICHUS YPABHCHHIA U HEPABEHCTB, & TAK)KE
3a/1a4 ¢ napaMmeTpamu;

MOJCTIMPOBATh PEAIBHBIE CUTYallMM HA SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBUIO 331a4M, UCCIIEI0BATh MOCTPOSHHBIE
MOJIETIM C WCHOJIb30BAHMEM armapara aareOpbl, WHTEPNPETUPOBATH MOy YCHHBIH
pe3yJIbTar.

DOYyHKIHH U FPAPUKH:

CTPOMTh TpapuKH KOMOO3MIMHA (YHKOUI C T[OMOIIBIO  3JIEMEHTAPHOTO
WCCJICIOBAHMSI U CBOMCTB KOMIO3UIIMA ABYX (DYHKIIHIA,

CTPOMTh TE€OMETPUYECKHE OOpa3bl YPABHECHWH M HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH,

CBOOOAHO OMEPUPOBATH MOHATUAMU. TPAPUKHA TPUTOHOMETPHUECKUX (PYHKIMH;

NPUMEHSTH (DYHKIMU 7151 MOACIIMPOBAHUS U UCCIIE0BAHUS PEATBHBIX TPOLIECCOB.

Havana matemaTu4eckoro anajimn3a:

WCIOJIb30BaTh MPOM3BOAHYIO JUISl MCCIIEIOBAaHUS (PYHKIMM HA MOHOTOHHOCTH W
BKCTPEMYMBI,

HaXOJUTh HAaMOOJBIIEE M HAWMCHBIIEE 3HAUYCHUS (PYHKUMW HEMPEPHIBHOH HA
OTPE3KE,

UCMOJIb30BaTh  MPOM3BOJHYK)  JUISL  HAXOKACHHS  HAWIYYIIETO  PELICHHS
B MPUKIAAHBIX, B TOM YHCJIE COLMATBHO-3KOHOMMYECKUX, 3a]a4ax, I OMpeACTICHHs
CKOPOCTH M YCKOPEHUS MPOLECCa, 3aJaHHOTO (pOopMyIIol min rpadukom;

CBOOOAHO ONEPUPOBATh MOHATHUSIMH. NMEPBOOOpPA3HAs, ONMPEACTEHHBIA HHTErpall,
HAXOJHUTh NEPBOOOPA3HBIE SIIEMEHTAPHBIX PYHKIMIA U BBIYUCIIATH HHTETPAI 10 (popmyie
Hrrorona—Jleibnuna;

HAXOUTh MJIOMAAH TWIOCKUX QUTYP U 00BEMBI TEJ C TOMOLIBIO HHTETPANIA,;

UMETh TPEIACTABICHAEC O MAaTEeMAaTHYECKOM MOJCIHPOBAHMM HA TMPUMEPE
cocrapneHus U pepeHIaIbHBIX YPABHECHHI;

peliarte NPUKIAAHBIE 33Ja4d, B TOM YHMCIIEC COLMAIbHO-3KOHOMHUYECKOTO W
(pM3NYECKOro XapakTepa, CPeACTBAMH MATEMATHYECKOTO aHAJIHA3A.
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10 KVIACC
Hasanue KomnuectBo OCHOBHBIE BH[IBI ACATEIBHOCTH
OCHOBHOE cOAEp)KaHUE
pazaena (TeMbl ) 4acoB oOyyJaroumxcs
MHO0K€eCTBO 24 MHOkKECTBO, ONepauu Hcnons30Bark TEOPETUKO-
JNECHUCTBUTENBHBIX YACEN. HaJl MHO>)KECTBAMH M MX CBOMCTBA. MHO>KECTBECHHBI anmnapar
MHOro4JIeHBLI. Juarpammsbl Diinepa — Benna. JUTSL OTIMCAHU X0/1a PELICHUS

PanvioHanbHbIe ypaBHEHUS
1 HEPABEHCTBA.

CucreMbl JJUHEHHBIX
YPaBHEHUIA

IIpuMeHenne TeOpETUKO-
MHOKECTBEHHOTO anmnapara

JUIS PELICHUs 3a1ay4.

Paumonanbhbie uricna. OOBIKHOBEHHBIE
U ICCATAYHBIC APOOH, MPOLICHTHI,
OECKOHEUYHBIE MEPUONYECKUE TPOOH.
[TpumeHnenue apoOel U MPOLEHTOB
JUIS PEIICHUS TPUKITAIHBIX 3a1a4.
JIeMCTBUTENBLHBIC YUCIIA.
PanmonaneHble 1 UppaLiOHAIBHBIE
yrcia. ApupMETHUECKHE ONEepaLK

C ACHCTBUTENIBHBIMU YUCIIAMHU.
MoayJib JEWCTBUTEBHOIO YUCIIA U €70
coiicTBa. [IpnOnmxEHHbIE
BBIYVCIIEHHUS, IPABUIIA OKPYIJICHUS,
MPUKHUIKA A OLIEHKA PE3yJIbTara
BBIYHCIICHUMN.

MaTeMaTUYECKUX 3aa4, a TAKKe
PeanbHbIX MPOLECCOB U SIBJICHUN.
OnepupoBaTh NOHITUSIMH
palMoOHANBHOE YHACI0, OECKOHEUHAs
NEPUOANYECKAsT IPOOb, MPOLICHTHI,
UPPatMOHAIBHOE U AEHCTBUTEIIBHOE
YHCJIO; MOIYJIb JEUCTBUTEIILHOIO
YUCIIa; UCIIOJIB30BATh 3TH MTOHATHS
[IPY IPOBEACHUN PACCYKACHUI

Y JI0KA3aTeNIbCTB, MPUMEHSTH APOOH
Y TIPOLEHTHI IS PELLIEHUS
MPUKJIAJHBIX 3a/1a4 U3 PasInYHbIX

OTpaciIei 3HAHUN U PEATbHOMN JKU3HU.

Hcnonab3oBarh NpuOIMKEHHBIE
BBIYMCIJICHUS, IPABUJIA OKPYIJICHHUS,
MPUKUJIKY U OLICHKY pe3ybTara
BBIYUCJICHUH.

22



®enepanbhas pabouas nporpamma | Maremaruka. 10-11 kmaccer (yriryOnéHHBIA ypOBEHB)

OCHOBHBIE METOJIBI PEIICHUS LEBIX

1 IpOOHO-PAIIMOHATIBHBIX YPABHCHUIMA
W HEPABEHCTB. MHOIOUNIEHBI OT OTHON
NEPEMEHHOM. J[eleHne MHOrouIeHa
Ha MHOTOYJIEH € OCTarkoM. Teopema
besy. MHOrouieHs ¢ LETbIMU

ko3 uimentamu. Teopema Buera.
Pewenne cucrem TUHEHHBIX
ypaBHECHUH. Marpuiia CHCTEMBI
JIMHENHBIX ypaBHEHUH. ONpenenuTeb
MaTpULBl 2%2, €r0 rTeOMETPUIECKUI
CMBICJI MU CBOMCTBA;, BBIYMUCIICHHUE €T0
3HAYCHMS, TPUMEHEHUE ONPEACITATENS
JUISL PEIICHUSI CUCTEMBI JIMHCHHBIX
ypaBHCHU. Pemenne npukiiaanbix
3a/J1a4 ¢ TOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHHUI

[IpuMeEHATh pa3IuyHbIE METOIBI
PENICHUS PAMOHAIBHBIX U APOOHO-
PALMOHANBHBIX YPABHEHUM, a TAKXKE
METOJ UHTEPBAJIOB ISl PELICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMHA MHOTOUJICH
OT OJTHOM MEPEMEHHOM, €r0 KOPHU,
MPUMEHATH JEJICHUE MHOTOWICHA

Ha MHOI'OYJIEH C OCTATKOM, TEOPEMY
besy u Teopemy Buera s pemieHus
3a1ay.

OnepupoBaTh NOHATHUAMH. CUCTEMA
JIMHENHBIX YPaBHCHUN, MaTPHULIA,
OTPEAEIIUTENIb MATPULIBL.
Hcnonb3oBars cBoOiicTBA
ONPEACIUTENS 2 X 2 JUIsi BBIYUCIICHUS
€ro 3HA4YCHUs, TPUMEHSTh
ONPEACIIUTENN IS PELLIEHUS CUCTEMBI
JIMHENHBIX YPaBHEHUM.
MonenupoBaTth peajibHBIE CUTYalluX
C IMOMOIIBIK CUCTEMBI JIMHENHBIX
YPaBHEHUM, UCCIIEN0BATH
ITOCTPOCHHBIE MOJIENIN € IOMOLIBIO
MAaTpHI] U ONPENCITUTEIEH,
MHTEPIPETUPOBATH MOJTYYEHHBIN
pe3yabpTar
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OyHKIMA U TpaduKH.
CreneHHas QyHKUIHS
C LIEJIBIM NIOKA3aTeeM

12

OyHKIUA, CNOCOOBI 3a1aHusl PYHKIINH.
B3aumHo oOpaTHbIE (PYHKIIHH.
Komnoznums pynxnuit. I'padux
(YHKIMH. DIIEMEHTapHbIE
npeoOpa3oBanus rpauKkoB QYHKIIHIA.
O06acTh ONPEACTICHUS U MHOXKECTBO
3HaueHui QyHkumun. Hynmm QyHknum.
ITpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
Y&THbIE M HEUETHBIC (DYHKIUH.
[Tepuoanyeckue pyHKIMN.
IIpoMeKyTKH MOHOTOHHOCTH
(GyHKIMKH. MakCHMyMbl 1 MUHUMYMBI
¢yHkmu. Hanbonbiiee 1 HAaMMEHbLIEE
3HAQUYEHUE PYHKIIMH HA TPOMEKYTKE.
Jluneiinas, kBaapaTH4Has U APOOHO-
JIVHENHAs QyHKIHAA. DIEMEHTAPHOE
UCCJIEOBAHUE U MOCTPOEHUE rPa(pUKOB
3TUX (PyHKIUH.

CreneHs ¢ UENbIM MOKa3aTeNneM.
bunom Herorona.

CrenenHas QyHKIHS ¢ HATYPATBHBIM
1 1eJIbIM IToKa3aTeseM. E€ coiicTBa

U rpauk

OnepupoBarh MOHATHAMM: (PYHKLIMS,
crocoObl 3aaHusl PyHKLIHW, B3aHMHO
oOpaTHbie PYHKIMN, KOMIO3UIUS
¢yHKIMiA, rpaguk QyHKIMH, 00IaCTh
OMPEACIICHUS] © MHOKECTBO 3HAUYECHU I
(GyHKIMK, HYJIM QYHKIAY,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
JVMHENHAs, KBaApaTH4Hast, APOOHO-
JIMHENHAs U CTENEHHAs (PYHKLIKN.
BBIMOTHATE 3IEMEHTaPHBIE
npeoOpa3oBanus rpapukoB PyHKIWNA.
3HaTh U YMETh JOKA3bIBaTh YETHOCTD
WM HEYETHOCTD (DYHKIUH,
NEPUOANYHOCTh (PYHKIIMK, HAXOAUTh
MPOMEXYTKH MOHOTOHHOCTH
(YHKLMH, MAKCUMYMbl I MUHUMYMBI
(YHKIMH, HAUOOJBIIEE U HAMMEHBIIIEE
3HAQUYEHUE (PYHKIUH HA POMEKYTKE.
DopMynUPOBATh U WILTIOCTPAPOBATH
rpaMYecKu CBOMCTBA JIMHEHHOM,
KBaIPaTHYHOM, APOOHO-TMHEHHON U
CTENECHHOMN (PYHKIIMIA.

Beipaxkats (opmynamMu 3aBUCUMOCTH
MEXKAY BETUUMHAMH.

3HaTh OMPEACIIEHUE U CBOMCTBA
CTETCHH C LIETBIM OKA3aTENEM,
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NoAXOAANIYI0 (opMy 3anucu
JCUCTBUTEb-HBIX YUCEIT JUIS PEIICHUS
MPAKTUICCKUX 33124 U TIPEICTABICHHUS
JTAQHHBIX

ApupMETHUECKHI KOPEHB 15 Apu(pMeTHYECKNI KOPEHB dopMyIMpOBaTh, 3AMUCHIBATH
n-0# CTETICHU. HATYPaJIbHOH CTEMEHU U €r0 CBOWCTBA. | B CUMBOJIMYECKOH opme
HppaumroHanbHbie [TpeoOpazoBaHust YUCIIOBBIX M UCNIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHUS BBIPQKECHHM, CONECPIKAIIMX CTETICHH n-0# CTENEHN IS MpeoOpa3oBaHus
U KOpHH. BBIPOKEHUH.
HppaumoHanbHBIE YPABHEHUS. Haxoauts peienns nppanroHaIbHbIX
OCHOBHBIE METOJBI PELICHUS YPABHEHUH € TOMOILBIO
MPPALMOHATIBHBIX YPABHEHUH. PABHOCUJIBHBIX MEPEXOA0B WU
PaBHOCWIIBHBIE IEPEXOBI B PELICHUT OCYLIECTBIISAS MPOBEPKY KOPHEH.
MPPALMOHATIBHBIX YPABHEHUH. Crpoutb rpaduk GyHKINN KOPHS
CpoiicTBa 1 rpaiK KOpHS 71-0 n-0#l CTENEHN KaKk 0OpaTHOM
CTENECHH KaK (YHKIMHA 00paTHOM T (PYHKIMU CTETICHU C HATYPATBHBIM
CTENIEHU C HATYPAJIbHBIM MTOKA3aTENEM [I0Ka3areseM
[TokazarenbHas QyHKIHSI. 10 Crenensb ¢ panmoHaIbHbIM DOopMyIUPOBATH OINPEICIICHUE

ITokasarenbHbIE yPaBHEHUSA

[TOKa3areseM U €€ CBOMCTBA.
[TokazarenvHas pyHKLHMS, €€ CBOHCTBA
u rpaduk. Ucnone3oBanue rpaduka
(OYHKIMU JUTsl pENIEHUS] YPABHEHU.
[TokazarenbHbie ypaBHEHHS. OCHOBHBIE
METOBI PELICHUS MMOKA3ATEIbHBIX
YpaBHEHHUI

CTENECHH C PAMOHATbHBIM
NIOKA3aTeNeM.

BeimonHsaTe npeodpazoBanust
YHUCJIOBBIX BBIPAKEHUH, CONCPIKALIIX
CTENECHH C PALMOHAIBHBIM
NIOKA3aTeNeM.

Hcnonb3oBark HU(POBBIE PECYPCHI
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JUTS TOCTPOEHUS Tpaduka
NOKa3aTeIbHON (PYHKIMHN U U3YUCHUS
€€ CBOWCTB.

HaxomuTe penieHns noka3areibHbIX
YpaBHEHHUI

Jlorapudmuueckas GyHKIHSL. 18 Jlorapudm uucna. CpolicTBa JlaBaTh onpeneneHue jorapudma
Jlorapudmuueckue norapudma. JlecsaTuuHbie U YHUCIIa; IECATUYHOrO U HATY PAIIbHOTO
yYpaBHEHUS HATYpPaAJIbHBIE JIOTAPU(PMBIL. jorapudma.
[TpeoOpazoBaHKe BEIPAKEHUM, Hcnoaws3oBark cBOMCTBRA JIorapu(h)moB
COJEpKaMX Jorapu(Msbl. IJ1s IpeoOpa3oBaHus
Jlorapudmuueckas QyHKIMS, JOTapU(PMUYECKUX BBIPLKCHHN.
€€ CBOMCTBA U rpaduK. Crpouts rpaduk JIorapupmMuaecKom
Hcnonr3oBanue rpaduika GpyHKIUA (yHKIMU Kak 00paTHO
JUTS PELICHUSI YPABHECHUH. K [TOKa3aTeNbHON U UCTIOJIb30BATh
Jlorapudmuueckne ypaBHECHUS. cBoiicTBa jorapupmMuyeckoit GyHKIu
OCHOBHBIE METO/IBI PELLICHUS JUTSL PELICHAS 3a]1a4.
JOTrapu(MHUYECKAX YPABHEHUIA. Haxonute pemenus
PaBHOCHIIBHBIE TEPEXOBI B PELICHUN JOrapu(MUYECKUX YPABHEHU I
JOTapu(PMUYECKUX YPABHEHU I C MOMOIIBIO PABHOCHJIBHBIX MEPEXOA0B
WJIA OCYLIECTBIISAS MPOBEPKY KOPHEH
TpUroHOMeTpHIECKHE 22 CHHYyC, KOCUHYC, TAHI'€HC X KOTaHIeHC | [laBarh onpeneneHus CuHyca,

BBIPAKEHUS U YPABHEHUS

YUCJIOBOIO apryMeHTa. APKCUHYC,
APKKOCUHYC U APKTAHT€HC YU CIIOBOrO
aprymMeHTa.

TpUroHOMETpAUYECKast OKPY>KHOCTb,

KOCHHYCA, TAHTEHCA U KOTAHTeHCa
YHCIIOBOTO ApPIyMEHTA; a TAKXKe
apKCHHYCa, ApPKKOCHHYCA 1
apKTaHTEHCa YKca.
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OMpPEIEIEHNE TPUTOHOMETPUUYECKIX
(PYHKIMI YMCIOBOTO ApryMEHTA.
OCHOBHBIEC TPUTOHOMETPUUYECKHE
dbopmynsl. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIPAKEHUH.
Peuienue TpUroHOMETPUIECKUX
YpaBHEHHUI

[IpuMeHATE OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYJIIBI

JUTsl mpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH.
[TpumeHsTE POPMYIBI TPUTOHOMETPUHT
JUTSl PELUEHUS. OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM

IlocnenoBareanLHOCTH
Y IIPOTPECCHH

10

INocnenoBaTenbHOCTH, CIIOCOOBI
3a1aHKS TIOCTIEA0BATEIIBHOCTEN.
MeTtoa MareMaTu4eCKOi HHAYKLUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIEA0BATENBHOCTH. McTopus
aHan3a OECKOHEYHO MAJIbIX.
ApudmeTnueckas i TeOMETPAYECKAs
IPOTPECCHU.

beckoneuHo yObiBaromias
reOMETPHUYECKAs TIPOIPECCHSI.
CymMa O€CKOHEYHO yOBIBAIOLIEH
FEOMETPUYECKON IIPOTPECCUU.
JIMHENHBIN U YKCITOHCHIIUAIbHBINA
poct. Uucno e.

dopmyJia CIOKHBIX IPOLEHTOB.
Hcnonb3oBanue nporpeccuun

JUISl PELIEHUS PEATBHBIX 3a1a4
MPUKIIAAHOTO Xapakrepa

OnepupoBaTh NOHITUSIMH
MOCJICI0OBATEILHOCTD, CIIOCOOI
3aaHus IMOCIEA0BATENBHOCTEN,
MOHOTOHHBIE U OTPAHUYECHHBIC
ITOCJIEA0BATEIBHOCTH, UCCIIEA0BATh
ITOCIEA0BATENBHOCTH HA
MOHOTOHHOCTb U OTPAHUYEHHOCTD.
[Tonmy4yars npencraBieHue

00 OCHOBHBIX HJIESX aHAJTA3A
OECKOHEYHO MaJIbIX.

JlaBaTh onpeacacHue
apu(pMETUUECKON U TE€OMETPUYECCKOM
nporpeccu. JlokaspiBaTh CBOMCTBA
apu(pMETUUECKON U TE€OMETPUYECCKOM
MPOrPECCUU, HAXOAUTH CYMMY WICHOB
MPOrPECCHH, A TAKIKE CYMMY YICHOB
OECKOHEYHO YOBIBAIOIICH
FEOMETPUYECKON IIPOTPECCUU.
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Hcnone3oBarsk nporpeccuun

JUTSl pELIEHUS 33124 MPUKIIATHOTO
Xapaxkrep.

[TpumensTE (POPMYITY CIHOMKHBIX
MPOLICHTOB JJI PEIICHUS 3a/1a4
W3 peaJIbHON MPAKTUKH

HenpepbiBHbIC (GYHKIIUN.
[IpousBoaHas

20

HenpepbiBHbIe PyHKIIMM U UX
cBoiicTBa. Touka paspsiBa.
AcuMITOTH TpadKOB QYHKIIHIA.
CpoiicTBa PyHKIMI HEMPEPBIBHBIX
Ha 0Tpe3Ke. MeToa HHTEPBAIIOB

JUTSl PELUEHUS] HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMIA 1S petieHust 3aa4.
IlepBas 1 BTOpas NpOU3BOAHBIE
¢yHkmu. OnpeneneHue,
rEOMETPHUECKHAN U (PU3UUYECKUI CMBICIT
[IPOU3BOIHOMN. YpaBHEHUE
KacarenbHON K rpaduky QyHKIUM.
IIpon3BOaHBIE BTIEMEHTAPHBIX
¢yHkmid. [Tpon3BoIHAS CYMMBI,
MPOU3BEAECHUS, YACTHOTO U
KOMITO3UIIMK (PYHKITUI

OnepupoBarh MOHATHIMU: (PYHKLIHS
HEMPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKIIUHN, ACUMIITOTA
rpaduka QyHKIHA.

[TpuMEHATH CBOHCTBA HEMPEPHIBHBIX
(GYHKUMIA 1715 pemeHust 3aa4.
OnepupoBarh MOHATHIMMU: NEPBas U
BTOPAs MPOU3BOIHBIC (PYHKINY;
NOHUMATH (PU3UYECKUN U
FEOMETPUIECKUNA CMBICI ITPOU3BOIHOM;
3anUCHIBaTh YPABHEHHUE KACATEIIBHOM.
BbIunciaTe npou3BOHBIE CYMMBI,
[IPOU3BEACHNUS, YACTHOTO U CIIOKHOU
(YHKIMH.

H3yyaTh MPOU3BOIHBIC JIIEMEHTAPHBIX
(YHKIMIA.

Hcnonb30Bark reOMETpUYECKU 1
(pU3AYECKUIT CMBICIT TPOU3BOIHOM

JUTSl PELIEHUS 3a1a4
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[ToBTOpEHUE, 0000UICHHE, 5 OCHOBHBIE MMOHATHS Kypca areopsbl IIpuMeHATH OCHOBHBIE TOHATHS Kypca
cucTeMarn3anus 3HaHui Y Ha4ajl MaTeMaTH4YeCcKOro aHaamsa anreOpbl U HAYAT MAaTEMATHYECKOTO
10 knacca, 00001ICHNE 1 aHanu3a i pEHICHUs 3a1a4
cucTeMaru3amnus 3HaHU| W3 PEAbHOM JKU3HU U IPYTUX
LIKOJIbHBIX [IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOIT' PAMME
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11 KNIIACC
Hazpanue KommuecTBo OCHOBHOE COAEPKAHUE pa3aena OcHOBHBIE BUIBI ACITEILHOCTH
pazniena (TeMbl) 4acoB (TeMBbI) oOyyJaroumxcs
HccnenoBanue QpyHKumi 22 [Ipumenenre mporu3BOAHOM Crpoutb rpauk KOMIO3UIUU

C MIOMOIIIBIO IMPONU3BOTHON

K UCCJICIOBAHUIO (PYHKIIMIA

Ha MOHOTOHHOCTb W SKCTPEMYMBI.
Haxoxxaenre HanGonbIiero u
HAaMMEHBIIETO 3HAYCHU S HEMPEPBIBHON
(YHKLIMH HA OTPE3KE.

[IpumeHeHue NpPOU3BOIHOM

JUTS. HAXOKICHUST HAWJTY YIIero
pELICHUS B MPUKJIAJAHBIX 3a7a4aX,

JUTSl ONIPEACIICHAS] CKOPOCTH U
YCKOPEHUS MPOLECCa, 3aJaHHOTO
(bopMynoii uau rpaduKoM.
Komnozunus pyHKIU.
["'eomeTprueckue 00pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAWUHATHON
MIJIOCKOCTH

(YHKIMIA ¢ MOMOLIBIO JIIEMEHTAPHOTO
HCCJIENOBAHNS U CBOMCTB KOMIIO3ULIUH.
CTpouTh reOMETPUYECKUE 0OPa3bI
YPaBHEHU U HEPABEHCTB

Ha KOOPAWHATHON IIJIOCKOCTH.
Hcnonb3oBark MPOU3BOAHYIO

JUTS UCCIIEIOBaHMS (PyHKIIAA

Ha MOHOTOHHOCTb W OKCTPEMYMBI,
HaXOJUTh HAUOOJIbIIEE U HAUMEHBIIIEE
3HaUYEHUs (PYHKIMHM HEMTPEPHIBHOW Ha
OTpE3KE; CTPOUTH Irpaduku QPyHKIMHA
Ha OCHOBaHMUU MPOBECACHHOTIO
UCCIIEOBAHMUS.

Hcnonb30Barh MPOU3BOAHYHO

JUTS HAXOXKAEHHSI HAWJTY YILIETO
pelieHrs B PUKIAAHBIX, B TOM YHCIIE
COLMAIbHO-OKOHOMUYECKHX, 3a1a4ax,
JUTSL OTIPEIETIEHUS CKOPOCTH

1 YCKOPEHUS MpoLecca, 3aJaHHOTI0
(dhopMynoii unu rpagukom.

[Tostyyars npeacTaBieHUE
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O MPUMEHEHUHU TPOU3BOIHOMN
B PA3JIMYHBIX OTPACIIAX 3HAHUA

[TeprooOpa3Has u UHTErpas 12 [TepBooOpa3Has, OCHOBHOE CBOHCTRO OnepupoBaTh NOHITUSIMH
neprooOpasHbiX. [leppooOpaszHbie neprooOpasHas U OnpeaeIEHHbIH
AJNeMEHTapHbIX QyHKUMiA. [TpaBuiia uHTerpan. Haxoauts nepBooOpasHbIe
HAXOXICHUS NEPBOOOPA3HBIX. AJNIEMEHTAPHBIX (PYHKIMH 1 BEIYUCIISATH
HuTterpan. ['eoMeTpuyecKuii CMBICI uHTerpan no gopmyne Herotona—
MHTErpana. Berancienne JleitOnuna.
ONMpeAcNEHHOTO UHTErPaia o HaxoauTe minomaam njaiockux Guryp
dbopmyne Herorona— JlelOnuna. 1 00BEMBI TEN ¢ TOMOIIBIO
[IpumeHeHne UHTErpana ONMPEACTEHHOTO UHTETPAIA.
JUTS. HAXOXKJIEHUS TUTOINAEH 3HAKOMHTBHCS ¢ MATEMATHYECKUM
MJIOCKUX PUTYP U 00BEMOB MOJIETUPOBAHUEM HA IPUMEPE
TFE€OMETPUUECKUX TEN. i QepeHInaTbHbIX YPABHEHWA.
[Tpumepsl pelieHuit [Tostyyars NpeACTaBICHUE O 3HAYCHUU
mQHepeHInATBHBIX YPABHCHUM. BBCJICHHS TIOHATHUS UHTETrpasia
MaremaTuieckoe MOACIUPOBAHUE B Pa3BUTHUH MATEMaTHUKU
pPEATbHBIX TPOLECCOB C TOMOLIBIO
m(pepeHIUATBHBIX YPAaBHCHUAN

['paduxu 14 TpuroHomeTpuyecKknue PyHKIMH, UX Hcnonb3oBark HUPOBBIE PECYPCHI

TPUTOHOMETPUUYECKHUX CBOICTBaA U TpaduKy. JUTsl TOCTPOCHMS TpapUuKOB

(OYHKIANA. OT60p KOpHEH TPUTOHOMETPUUYECKHUX TPUTOHOMETPUYECKUX (PYHKIIMU U

TPUTrOHOMETPHUYECKHE YPaBHEHU € ITOMOIIBIO M3YYEHUS UX CBOWCTB.

HEPABEHCTBA TPUTOHOMETPUYECKOIN OKPY>KHOCTH. Pewmarte TpUroHOMETpUYECKHE
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PelieHne TpUroHOMETPUUIECKUX
HEPABEHCTB

YPaBHEHHSI U OCYIIECTBIIATH OTOOP
KOPHEH ¢ IMMOMOIIBIO
TPATOHOMETPUYECKON

OKPY>KHOCTH.

[TprMeHsTh POPMYJIIbI TPUTOHOMETPUHU
11l PEUICHUs] OCHOBHBIX THUTIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBark HUPOBBIE PECYPCHI
JUTS IOCTPOCHMSI M MCCIICTOBAHMS
rpadukoB QpyHKIMH

HppanmoHansHele,
MOKA3aTeNIbHBIE U
JgorapupMUAYECKrE
HEPABEHCTBA

24

OCHOBHBIE METO/IBI PELLICHUS
NOKA3aTEIbHBIX U JIOTAPU(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS
WUPPALMOHATIBHBIX HEPABEHCTB.
['paduueckne METOaBI peIIECHUS
VUPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JOTapu(PMHUYECKAX YPABHEHUHA 1
HEPABEHCTB

[IpuMeHATH CBOMCTBA IMOKA3aTENBHON
1 Jjorapu(pMuyeckoi pyHKIMH

K PELICHUIO MOKA3ATEIbHBIX U
JOTapu(PMUYECKAX HEPABEHCTB.
O00CHOBAaTh PABHOCUJIBHOCTh
NIEPEXOMI0B.

Pemare uppauroHajibHBIE U
KOMOMHHUPOBAHHBIC HEPABEHCTBA,

C TIOMOILBIO PABHOCUIIBHBIX
NIEPEXOMI0B.

Hcnonb3oBarh rpaduyeckue METO b
Y CBOMCTBA BXOAIIMX B YPABHECHUE
WM HEPABEHCTBO (PyHKIMI

JUTSl pELIEHUS 3a1a4H
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KommuiekcHele yncna 10 KommnekcHeie uncna. Anredpanueckas | OnepupoBaTh MOHATHIMU:
Y TPUTOHOMETPUYECKash (POPMBI 3aMUCH | KOMIUIEKCHOE YMCII0 M MHOYKECTBO
KOMIUIEKCHOT'O YMCIIA. KOMIIJIEKCHBIX YMCEN.
ApupmeTndeckue onepanuu [IpencraBnsTe KOMIUIEKCHBIE YUCIIA
C KOMIUIEKCHBIMH YHCTIAMHU. B aJIreOpanydecKoi u
MN300pakeHnE KOMIUIEKCHBIX YUCET TPUTOHOMETPUUECKOH (hopMe.
HA KOOPAMHATHOM IJIOCKOCTH. BrImonHsATe apudmeTrnuecKkue
®opmyna Myaspa. KopHu #-0it OTepaLy ¢ HUMH.
CTETICHH U3 KOMIUIEKCHOIO YUCIIA. H3o0parkaTh KOMIUIEKCHBIE YUCIIA
[IppuMeHEHNE KOMITJIEKCHBIX YU CEI Ha KOOPJAMHATHOM IIOCKOCTH.
JUTS pelieHUsT (PU3HUECKUX U [TpumensTes popmyny Myaspa u
reOMETPUYECKHX 3a/1a4 MOJIy4YaTh MPEACTABIECHUE O KOPHIX
n-OM CTENIEHU U3 KOMIUIEKCHOTO YHCTIA.
3HAKOMUTHCA € TPUMEPaAMU
MPUMEHEHUS KOMIIJIEKCHBIX YMCET
JUTSL PELIEHUS] TEOMETPUYECKUX U
(u3nUeCcKuX 3a1a4
HarypanbHblie u nenble uncna 10 HarypasibHbIE ¥ LIENBIE YHCTIA. OnepupoBarh MOHATUSIMH

[IpuMeHEHNE PU3HAKOB ACIUMOCTH
nensix uncen, HOJ u HOK, ocraTtkoB
10 MOJLYJIFO, ajropurMma EBkinaa

JUISL PEIICHMS 33124 B LEIBIX YMCIIaxX

HATYPAJIBHOE U LIETIOE YUCIIO,
MHOYKECTBO HATYPAIbHBIX U LENBIX
YUCEIL.

Hcnonp30Bars NPU3HAKKA AETUMOCTH
LENBIX YUCEIT;, OCTATKH [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YHCET,
anroput™ EBKmMaa [uist peleHus
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3azmay.

3anuceiBaTh HATYPAIBHBIC YUCIIA

B PA3JIMYHBIX MO3ULMOHHBIX CUCTEMAX
CUMCIICHHUS

CHcTeMBl palMOHAJIBHBIX, 12 Cucrema v COBOKYITHOCTb YPABHEHU . OnepupoBark MOHATUSMH: CUCTEMA U
MPPALMOHATBHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPABHEHUN U
MOKA3aTeJIbHBIX CJICICTBHUS. HEPABEHCTB, PELICHUE CUCTEMBI WU
Y JTOTAPU(PMHAYECKAX OCHOBHBIE METO/IBI PELLICHHSI CHCTEM U | COBOKYIMHOCTH; PABHOCHJIbHbBIC
yYPaBHCHHMH COBOKYIHOCTEH PAlMOHAIIBHBIX, CUCTEMBI U CUCTEMBI-CJICICTBHS.
VMPPALMOHAIBHBIX, TOKA3ATENbHbIX U Haxoaute perenus cucrem u
JOTrapu(MHUYECKAX YPABHEHUIA. COBOKYITHOCTEN IEJIBIX
[IpuMeHeHne ypaBHEHUH, CUCTEM U PAUMOHAIIBHBIX, APPALIMOHATIBHBIX,
HEPABEHCTB K PELICHUIO NOKA3aTEIbHBIX U JIOTAPU(PMUYECKUX
MAaTEMaTAYECKMX 33a4 U 3a1a4 VPABHEHUI U HEPABEHCTB.
U3 Pa3IMYHbIX 00aCTel HAYKH U [IpUMEHATH CUCTEMBI YPABHEHUM
PEANBbHOM )KU3HU, MHTEPIIPETALUS K PELICHUIO TEKCTOBBIX 3a/1a4
MMOJIYYEHHBIX PE3YIbTATOB 13 pa3InYHbIX 00J1aCTEH 3HAHUIN 1
pEeaNbHOM )KU3HU, UHTEPIPETUPOBATH
MTOJIYYEHHBIE PELICHUS.
Hcnonb3oBarh nHPpoBbIC
pecypcesl
3ajaum ¢ nmapaMmeTpamu 16 PanmonaneHble, UppallMOHAIIbHBIE, BriOupars cnocob perieHus

NOKA3aTEIbHBIE, TOTAPHPMUYECKUE U
TPUTOHOMETPUYECKUE YPABHECHHUS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, HPPALUMOHAIBHBIX,
NOKA3aTEIbHBIX, JIOrapu(pMUYECKUX U
TPATOHOMETPHUUYECKUX YPABHECHUN
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C mapameTpamu.
[TocTpoeHue U UCCAECIOBAHUE
MaTeMaTUYECKUX MOJEIIEN pealbHbIX
CHUTYyalHil ¢ TOMOIIBIO YPABHEHMUIA,
CUCTEM YPABHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAECPKALLMX
MOJYJIM U TAPAMETPBHI.

[TpumensTh TpaduvecKue u
AHATTMTUYECKUE METOBI JUTSl PELICHUS
YPaBHEHU U HEPABEHCTB

C IapaMeTPaMH, a TAKXKE
uccaeaoBaHue PyHKIMI METOaMKU
MAaTE€MaTAYECKOrO aHAIU3Aa.

CTpouTh 1 HCCIIENOBATH
MAaTEMATAYECKUE MOJEIIA PEATbHBIX
CUTYyalHil ¢ IOMOIIBIO YPABHEHMUIA,
HEPABEHCTB U CUCTEM

C rmapaMeTpamu

[TorTOpeHUE, 0000IICHUE,
cUCTEMaTu3auus 3HaHUU

16

OCHOBHBIE TIOHATHS U METOIBI Kypca,
0000IIIEHUE U CUCTEMATU3ALNS 3HAHUIA

MonaenupoBath peajibHbIE CUTYALIUU
Ha SI3bIKE aIreOpbl, COCTABIIATH
BBIPOKEHHUSI, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a1a4H,
MCCIIEN0BATh IOCTPOECHHBIE MOAEITH

C UCIOJIb30BAHKEM armapara anreopsl,
WHTEPIPETUPOBATH MOJTYYEHHBII
pe3ybTar.

[TpumensTh PyHKIAN

JUIS. MOZIETTMPOBAHMS U UCCIIEA0BAHNSA
peanbHBIX MPOLECCOB.

Pewars npukiiaaneie 3a1auu,
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B TOM YHUCJIE COLAAIBHO-
AKOHOMHUYECKOTO U (PU3HUYECKOTO
XapaKTepa, CpeACTBaMU aJireOpsl
¥ MaTEMATHYECKOTO aHAIN3a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

136

36



®enepanbHas pabouas mporpamMma | Maremaruka. 10-11 knaccer (yriyOsaéHHBIN ypOBEHB)

OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«JT'EOMETPUS»

HOACHUTEJBHASA 3AIITMCKA

['eomeTpust sSBASETCS OAHMM M3 0A30BBIX KYPCOB HA YPOBHE CPEAHEro OOIIETO
o0Opa3oBaHHusl, TaK Kak 00ECneYnBacT BOZMOKHOCTh U3yUYEHUs JUCLMILTAH €CTECTBEHHO-
HAYYHOW HANPABJIEHHOCTH W MPEAMETOB T'YMAHUTAPHOTO LHKIIA. [I0OCKOIBKY TOrm4ecKkoe
MBILUICHAE, (OPMUPYEMOE MPU H3YYEHHH OOYYAIOIMUMUCS MOHSATHHHBIX OCHOB
FEOMETPHAM, TMPU JOKA3ATEIBCTBE TEOPEM M MOCTPOCHUM LEMOYKH JIOTHYECKHX
YTBEPKACHUIA TP PELICHAN T€OMETPHUYECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U OTPOBEPraTh
TAIMOTE3bI HEMOCPEACTBEHHO MCIIOJIB3YIOTCS TP PEICHUH 331a4 €CTECTBEHHO-HAYYHOT O
LUKJI4, B YACTHOCTH (PU3HUYECKUX 3a/1a4.

Llens ocBoeHust mporpaMmbl yueOHOro kypca «l['eomerpusiy Ha yriyOnéHHOM
YPOBHE — Pa3BUTHUE WHAMBUAYAIBHBIX CIOCOOHOCTEH OOydYarOIUXCsl MPU M3YyUYECHUHU
TEOMETPUM, KAK COCTABISIOIIEH MpeaAMETHOM obnacTh «MaremMarnka 1 HHPOPMATHKA»
yepe3 00eCreyeHne BO3MOXKHOCTH NMPHOOPETEHHS M HUCIOJIB30BaHUS OoJiee MIyOOKHX
rEOMETPAYECKUX 3HAHUN U ICHCTBHMA, CHEHM(PUYHBIX T€OMETPUHA, U HEOOXOAUMBIX IS
YCIIEIHOTO MPO(EeCCHOHAIBHOTO 00Pa30BaHMs, CBSA3aHHOTO C MCIHOJb30BAHUEM
MAaTEMaTHKH.

[IpuopuTeTHBIMM  3aJa4aMH  Kypca TE€OMETPUM HA YriayOJIEHHOM YpOBHE,
PACIIMPSIIOIMMHI W YCHTTUBAOIIMME Kypc Oa30BOr0 YPOBHS, SIBISIOTCS:

pacIIMpeHre MPEACTABICHUS O TEOMETPHM KaK YacTH MUPOBOH KyJIBTYpbl H
(OpMUPOBAHME OCO3HAHUS B3AMMOCBS3H FEOMETPUH C OKPYKAIOIIMM MHPOM;

(OpMUPOBAHKE MPEACTABIEHUS O MPOCTPAHCTBEHHBIX (PUTYPAX KaK O BAKHEHIIMX
MAaTEMaTHYECKAX MOJENX, MO3BOJISIFOINIMX ONWCHIBATH W M3Y4YaTb PA3HBIC SIBIICHUS
OKPY>KalIIEro MUpa, 3HAHWE MOHIATHWHOrO amnmapara mno pazueny «CTepeoMeTpusd
y4eOHOr0 Kypca reOMETPHH;

(OpPMUPOBAHKE YMEHUS BJIAJETh OCHOBHBIMHM MOHATHSIMH O MPOCTPAHCTBEHHBIX
durypax U KX OCHOBHBIMHU CBOMCTBaMH, 3HaHUE TEOpeM, (OpPMYJ U YMECHHUE
WX MPUMEHATh, YMEHUS JOKA3bIBaTh TEOPEMBI M HAXOAWTh HECTAHAAPTHBIE CIIOCOOBI
peLIeHus 3a1a4;

(OpMUPOBAHKE YMEHHMSI PACITO3HABATH HA YEPTEKAX, MOJACTSAX H B PEATbHOM MUPE
MHOTOTPaHHHUKH W TENA BPALICHHS, KOHCTPYHUPOBATh NT€OMETPUUYECCKUE MOJEIIH,

(OpPMUPOBAHKME TOHWUMAHUS BO3MOXKHOCTM aKCMOMATHYECKOTO MOCTPOCHHS
MAaTEMaTHUYECKAX TEOpHi, (POPMUPOBAHME TMOHUMAHUS POJIM  AKCMOMATUKHU NPU
[IPOBEICHUN PACCYKICHUN,

(OpMUPOBAHKME YMEHHS BIQJACTh METOJAMHM JIOKA3aTEIbCTB W AITOPUTMOB
PELICHUS, YMEHHUS WX MPUMEHSTh, MPOBOJUTE TOKA3ATEIBHBIE PACCYXKICHUS B XOJE
PELIECHUS] CTEPEOMETPUUECKUX 33a4 W 3a/1a4 C MPAKTUYECKUM COJEPIKAHUEM,
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(OopMUPOBAHUE MPEACTABICHHUS O HEOOXOAMMOCTH J0KA3aTeNbCTB MPU OOOCHOBAHWU
MAaTEMATHUYECKAX YTBEPKACHUHA W POJIM AKCMOMATHKH B MPOBEACHUM NCAYKTHBHBIX
PacCy>KICHUIL,

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYAIBHBIX M TBOPUYECKUX CIOCOOHOCTEN
oOyvaromuxcs, MO3HABATEIbHOM  AKTUBHOCTH,  MCCIEAOBATEIBCKUX  YMCHHMA,
KPUTUYHOCTH MBILUIEHUS, HHTEPECA K H3YUYEHUIO TEOMETPHU,

(opMupoBaHKE PYHKIIMOHATBHON IPAMOTHOCTH, PEJIEBAHTHONW N'€OMETPUMN: YMEHUS
PAcroO3HaBATh MPOSIBIICHAS T€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B PEAIbHBIX >KU3HCHHBIX CUTYAUMSX W NPH M3YYEHUM JPYTHX YUYEOHBIX MPEIMETOB,
[IPOSIBJICHUST 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOACITUPOBAHUS PEATBHBIX CUTYAIIAN,
WCCJICTIOBAHMSI MOCTPOEHHBIX MOJEJICH, MHTEPIPETALMHN MOJYUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH  COJEPKATENIbHBIMU  JIMHUSIMU ~ y4eOHOro Kkypca «['eomerpus»
B 10-11 «xmaccax sBnstorea: «lIpsMble M TNJOCKOCTM B NPOCTPAHCTBEY,
«MmuororpanHukn», «Tena BpamieHus», « BEKTOpbl U KOOPAMHATEHI B IPOCTPAHCTBEY,
«JIBMOKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B DOI'OC COO TpeboBaHME «YMETH ONEPUPOBATH
NOHATUSIMIA», PEJICBAHTHBIX T€OMETPUM HA yrayOnéHHOM ypoBHE oOydenms B 10-11
KJlaccaxX, OTHOCUTCS KO BCEM COACPXATCIbHBIM JIMHUSAM y4eOHOro Kypca, a
(OpMUPOBAHUE JIOTHUECKUX YMEHUN PACIPEACICTCS HE TOIBKO MO COACPYKATEIbHBIM
JUHUSAM, HO W 1o roaaMm oOydeHus. CojaepkaHue 0Opa3oBaHUs, COOTBETCTBYHOIICE
OPEIMETHBIM  pe3yibTaraM  OcBoeHusi DexepanbHOi  paboyeil  ImpOrpamMmBel,
pacnpeacnéHHbIM 10 ToAaM OO0y4YeHUs, CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MNPUHLMIHAIBHBIM  BOMpocaM  OOydYawmuecs  0o0pamainch
HEOTHOKPATHO. 3TO MO3BOJISIET OPraHU30BATh OBJIAJICHUE TEOMETPHYECKUMU MOHSATUAMUI
M HAaBBIKAMH TOCIEAOBATEIBHO M MOCTYNATENIbHO, € COOMIOACHHEM NPHHLMUIIA
NPEEMCTBEHHOCTH, & HOBBIE 3HAHWS BKJIKOYAaTh B OOILIYKD CHCTEMY TIE€OMETPUYECCKHX
OPEICTABICHUNA O0y4aromMXcs, pacmupss W yriyomsas €€, oOpasys NpPOYHBIE
MHO>KECTBEHHBIC CBSI3H.

[lepexoa K M3y4eHHIO FEOMETPUH HA YIITyONEHHOM YPOBHE MO3BOJISIET:

co3aath ycnaoBus uis auddepeHumanun 00y4eHus, TOCTPOSHUST WHUBUY ATbHBIX
00pa3oBaTeNbHBIX NPOrpamMMm, O0ECHeunTh YrayOJEHHOE M3YUYEHUE TEOMETPUUKAK
cocTapmsoLIEeH yueOHoro npeameta «Martemarukay,

NOATOTOBUTh OOYYAOIIMXCS K MPOJOJDKEHUIO M3YyUEHUS! MATEMATHUKU C YYETOM
BbIOOpa Oynayiiel mnpodeccuu, oOecrneunBas MNPEEMCTBEHHOCTh MEXKIY OOMUMU
npo(eCcCUOHATTBHBIM 00pa30BaHUEM.

Ha u3yuenune yuebHoro kypea «I'eomerpusi» Ha yriyOJeHHOM YPOBHE OTBOIAUTCS
204 qaca: B 10 xmacce — 102 gaca (3 waca B Henmenwo), B 11 kmacce — 102 ygaca (3
yaca B HEJICITIO).
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COJAEPKAHUE OBYUYEHUA

10 KITIACC

IIpsiMmbIe H VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSL CTEpeoMeTpuH. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOECHUU CTEPEOMETPUMN:. aKCUOMBI CTEPEOMETPUN U
CJICCTBUS U3 HUX.

B3auMHOE  pacmoiIOKEHHE MPSAMBIX B MPOCTPAHCTBE.  MEPECEKAIOLIUECH,
rapajuiesIbHble U CKPEIIMBAOIIKECS NpsAMble. [Ipr3HaKu CKPEIMBAFOMIUXCA NPAMBIX.
[TapannenpHOCTh MPAMBIX W IJIOCKOCTEW B IMPOCTPAHCTBE. MAPAIIICIBHBIE TPIMBIEB
[IPOCTPAHCTBE, MAPALIETIBHOCTE TPEX MPAMBIX, MAPAJUIETBHOCTD MPSMONA W IUIOCKOCTH.
[TapannenbHOE M LEHTPAIBHOE NPOEKTUPOBaHUE, M300paxkeHue ¢Guryp. OCHOBHBIC
CBOICTBA MapayuIEIbHOIO MPOCKTUPOBaHUA. M300paxkeHne (uryp B napauienbHOM
[POCKUMHU. YTABl C COHANPABJICHHBIMU CTOPOHAMM, VYIrOJ MEXKIY MNPAMBIMU
B IIPOCTpaHCTBE. [lapayieIbHOCTE MIIOCKOCTEN: MapajUIe/IbHbIE INIOCKOCTH, CBOMCTBA
NapaJuIeTbHBIX TIOCKOCTEHR. [IpocTelimme mpoCTpaHCTBEHHbBIE (PUTYPBI HA TIOCKOCTH:
TETPad AP, MAPAJLICIEIUIIE, TIOCTPOCHUE CCUCHU.

[lepneHAMKYAAPHOCTE MPSIMOM W IIOCKOCTH: NEPNEHAUKYIIAPHBIE MPSMBIEB
[IPOCTPAHCTBE, MPAMBIC MapPAUICIIBHBIE W MEPIEHIAKYIISIPHBIE K INIOCKOCTH, MPU3HAK
MEPIECHANKYJIAPHOCTH TMPIMON U IUIOCKOCTH, TEOPEMA O MPSIMON MHEPIEHIUKYIIIPHON
IJIOCKOCTA.  OPTOrOHANbHOE MPOEKTUPOBAHUE. [IepNEHAUKYNSAP W HAKIOHHBIE!
PacCTOAHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHAE OT MPSAMON O ITTOCKOCTH, IPOCKIUS
durypst Ha  IUIOCKOCTE. [leprieH AMKYIAPHOCTD IJTOCKOCTEH: IIPU3HAK
MEPIEHINKYIIAPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX MepreHauKyaspax.

YTl B IPOCTPAHCTBE: YIOJI MEXIY MPSIMOM M IUIOCKOCTBIO, ABYIPAHHBIA YIOJ,
JIMHEHHBIA yron ABYTPAHHOTO yrila. TpEXTpaHHblii 1 MHOrOrpaHHbie yriel. CBoicTBa
IUIOCKMX YIJIOB MHOTOrPaHHOro yria. CBOWCTBA IUIOCKMX W JABYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUTA TPEXTPAHHOIO YyIJia.

MHoOrorpaHHuKHu

Bu el MHOTOIpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3Ma: n-yroiasHas npusma,
npsMas W HaKJIOHHAs NpHU3Mbl, OOKOBas M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenumnen, npsMOYTroJIbHBIN apajuIeIeNUIIe U €ro cBoicTBa. Kparuaiiive nytu
Ha TOBEPXHOCTM MHOrOrpanHuka. Teopema Oinepa. IIpocTpaHCcTBEHHas Teopema
[naropa. [lupamuaa: n-yrojapHas nupamuia, NPaBWIbHAS W yCCUEHHAS MUPAMUIBL.
CpoiictBa péOep W OOKOBBIX TIpaHEll NpaBWIbHOM nupamuabl. [IpaBunbHBIE
MHOIOTPAHHHUKHW: TIPaBAJIBHAs TMpA3Ma W I[paBWIbHAA NUpPaMUIa, [paBUIbHAL
TPEYrojbHas MApaMKUaa U MPaBWIBHBIA TeTpaszap, KyO. lIpeacraBieHue o npaBUiIbHbBIX
MHOTOTPaHHUKAX: OKTadp, JOACKA AP U UKOCA AP.

BrelunciieHue 31€MEHTOB MHOTOIPAHHUKOB. péOpa, auaroHaiv, yriel. [lnomanb
OOKOBOI1 MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOLIAIb OCHOBAHUM,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mebl. [lnomaas O0KOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABWILHON MUPAMUIBL, TEOPEMA O TJIOLIAANA YCECYEHHOM MUPAMUIBL.

CummeTpuss B MPOCTPAHCTBE.  OJEMEHTBI  CUMMETPUHM  TPABHJIBHBIX
MHOTOTPAaHHUKOB. CHMMETpUsST B  MPABWJIBHOM  MHOTOTPAHHUKE.  CHUMMETPUS
Napauieyienunea, CAMMETPUS TMPABUJIbHBIX TPU3M, CUMMETPUS [PABUIIBHON
MUPaAMUJIbIL.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHsITHS: BEKTOP B MPOCTPAHCTBE, HYJEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHAMPABICHHBIE W MPOTHBOIOJIOXHO HaMpaBICHHBIE
BEKTOPBL. PaBEHCTBO BEKTOpPOB. [ICHCTBUS C BEKTOpaMU. CIIOKCHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKAX BEKTOPOB, YMHOXKEHME BEKTOpa Ha umcio. CBOMCTBa
CJIO’KEHUSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YUCTO. [ [OHITHE KOMILTAHAPHBIE
BEKTOPHI. [IpH3HaK KOMIUIaHApPHOCTH TPEX BEKTOPOB. [IpaBWio mnapamienenumnena.
Teopema 0 pa3noKeHUHA BEKTOPA IO TPEM HEKOMILUTAHAPHBIM BekTOpaMm. [IpsmoyronabpHas
cucrteMa KoopamHar B npoctpaHcTtBe. Koopamnatel BekTopa. CBsi3b  MEXIY
KOOpAMHATAMK BEKTOPA M KOOPAWHATAMH TOYEK. YTOJI MEXKAY BeKTOpamu. CKaISpHOE
POU3BEICHUE BEKTOPOB.

11 KIIACC

Tesia Bpalenust

[ToHsITUS: MITUHAPUYECKAS TOBEPXHOCTh, KOHMUYECKAs MOBEPXHOCTh, ChepruiecKas
NOBEPXHOCTh, OOpasywoliue moBepxHocTeil. Tena BpalleHHUs: WWIMHAP, KOHYC,
YCEUEHHBIM KOHyC, cdepa, 1ap. BzaumHoe pacnosiokeHue cepbl M TIOCKOCTH,
KacartesbHas IIOCKOCTh K cepe. M3o0pakenue Tel BpallieHs Ha TJIOCKOCTH. Pa3BépTka
uIMHApa U Konyca. Cummerpust cepsl 1 mapa.

O0béM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napauienenunena M ciaeacteus w3 He€. OObEM NPSIMOH M HAKJIOHHON MPU3MBI,
UIMHAPA, TupaMubl U KoHyca. O0BEM 11apa U IapOBOr0 CErMEHTA.

KomOuHanmu Ten BpallleH|s 1 MHOTOTPaHHUKOB. [Ipu3Ma, BiucaHHas B HUJIMHIP,
omnucaHHas 0KoJ10 nuuHApa. [lepeceuenue cdepsl U 1mapa ¢ miockocThio. Kacanue mapa
u cepbl mI0cKOoCThI0. [IoHsATHE MHOrOrpaHHHUKA, OMUCAHHOTO OKOJIO cdepsl, chepsl,
BIMCAHHOM B MHOTOTPAHHUK WJIK TEJIO BPAILICHMUSI.

[Tnouaas MOBEPXHOCTH LUJIMHAPA, KOHYCa, TUIOIaabL chepbl u € yacteid. [lonooue
B mpocTpaHcTBe. OTHOWEHNE OOBEMOB, TUIOMIAACH MOBEPXHOCTEN MOJOOHBIX (UTYP.
[IpeoOpazoBanue  momoOusi, TOMOTETHS.  PemeHue 3aga4y HA  MJIOCKOCTH
C UCTMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune cevyeHUit MHOTOTPAHHUKOB W TEJ BpALEHWS: CEUYEHUS LMIMHIpA
(mapasiesIbHO ¥ MEPICHAUKYJIIPHO OCH), CEUCHHS KOHYCa (MapaljieIbHOE OCHOBAHUIO U
IPOXOJALIEE YePEe3 BEPIIMHY), CEUCHMS LIapa, METOMbl MOCTPOCHUS CEUEHMd: METO
CJIEZIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHMSI, METO MEPEHOCA CEKYIIEH TITOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTopel B mpocTtpancTBe. Onepanuu Hajl BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOKEHMS. [IpsMOyroyibHas cucTeMa KOOPAWHAT
B nnpoctpancTee. Koopanuarse! Bektopa. Pasnoskenue Bekropa o 6asucy. KoopannarHo-
BEKTOPHBIN METOJ MPU PEIIEHUN T€OMETPUUECKUX 3a/1a4.

J{BHKEHHS B IPOCTPAHCTBE

JIBmxkenust nmpoctpancTBa. OrtoOpaskeHus. [[BrkeHust U paBeHCTBO Guryp. OOume
CBOMCTBA [JBWKCHUN. BHUABl ABWKCHUN: TNAPAJUIEIBHBIA TEPEHOC, LEHTPAJIbHASA
CUMMETPHS, 3€pKaJIbHAas CUMMETPHsS, MOBOPOT BOKpyr mnpsiMoid. [IpeoOpazoBaHus
noaoous. [psimas u cepa Diinepa.

HPEAMETHBIE PE3YJIBTATDBI

K konity 10 kinacca oOy4arouiuiics HayunuTes:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHIMHM CTEPEOMETPUU MPU PELICHAN
3a/1a4 U MPOBEICHUU MAaTEMATHYECKUAX PACCYKACHHUIA,

OPUMEHSITh AKCHOMBI CTEPEOMETPHUM M CJICACTBUS W3 HUX MPU PELICHUU
rEOMETPUYECKUX 3a/1aY,;

KJIacCU(PUUMPOBAaTh B3aUMHOE  PACIONIOKCHHE MPSAMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO ONMEPHPOBATH MOHATHSAMH, CBSI3aHHBIMU C yIJIaMH B MPOCTPAHCTBE:
MEXKIY MPSIMBIMU B TPOCTPAHCTBE, MEXKIY MPAMON U TUIOCKOCTBIO,

CBOOOAHO ONEPUPOBATH MOHATHIMH, CBSI3AHHBIMUA C MHOTOI'PAHHUKAMMU,

CBOOOZHO pacrno3HABATh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MPU3Ma, MUPAMHUJA,
NPSIMOYTOJIBHBIN Napajuienenunen, Kyo);

KJIacCU(PUIUPOBATh MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS /ISl KJIACCU(PUKALMY;

CBOOOAHO ONMEPUPOBATh MOHATHUSAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJIHATE NAPAJUIETBHOE, HEHTPATBHOE K OPTOTOHAIBHOE MPOCKTUPOBAHUE PUTYP
HA IUIOCKOCTb, BBIMOJIHATE H300pKEHUs (PUTYDP HA TUIOCKOCTH,

CTPOMTh CEYCHUST MHOTOIPAHHUKOB PA3TUYHBIMH  METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BUA CBEPXY,
COOKY, CHUBY;

BBIUKCTIATh TUIOIIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, NUPAMHA),
TFEOMETPUYECKUX TE C TPUMEHEHUEM (HOPMYIT,

CBOOOAHO ONMEPUPOBATh MOHATUSAMHU. CUMMETPHsl B MPOCTPAHCTBE, LEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, UEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPBHI,

CBOOOAHO  ONEpPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJMHATaM B MMPOCTPAHCTBE,

BBITIOJTHATh ICHCTBUS HAJl BEKTOPAMHU,

pelars 3a1a4d Ha JOKAa3aTelIbCTBO MATEMATUUYECKAX OTHOLICHUNA M HAXOXKICHHUE
FEOMETPUYECKAX  BEJMYMH, TPUMEHSS  M3BECTHBIE  METOAbI MPH  PELICHUHU
MaTEMaTHYECKUX 33124 TOBBIIEHHOTO M BBICOKOTO YPOBHS CJIO’KHOCTH,
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NPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUHA CTEPEOMETPAYECKUX 3a/1aY;

U3BIIEKATh,  MPeoOpPa3OBbIBATH 17} MHTEPIPETUPOBATH WH(HOpMaALKIO0
NPOCTPAHCTBEHHBIX T[EOMETPUUECKUX (PUrypax, MPEACTABICHHYIO HAa YEPTEXKAX U
PUCYHKAX;

NPUMEHSTh MOJIYYCHHbIE 3HAHHWS HA NPAKTHKE. CPABHWUBATh M AHAJM3WPOBATH
pEANIbHBIC CUTYAllMK, MPUMEHSATh U3YUYCHHBIE TMOHATUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHYECKH CHOPMYTMPOBAHHOMN MPOOIEMBI, MOACIMPOBATH PEATBHBIE CUTYALIMA HA
A3BIKE TECOMETPUHM, HMCCIEAOBATh IOCTPOCHHBIE MOJENM C  KCIOJIb30BAHUEM
rEOMETPUYECKUX MMOHATHI U TEOPEM, annapara ajnreopbl, pelarh NPaKTHYECKUE 3a1a4H,
CBS3aHHBIEC C HAXOXKIACHUEM F€OMETPUUYECKHAX BEINYNH,

MUMETh MPEACTABICHUS 00 OCHOBHBIX 3TaNax Pa3BUTHs MEOMETPUM KaK COCTABHOM
yacTh (pyHAAMEHTA PA3BUTHUS TEXHOJOTHH.

K konity 11 kimacca oOy4aroniuiics HayuuTes:

CBOOOAHO ONEPUPOBATH NOHITHUSMH, CBI3aHHBIMH C LIWJIMHAPAYECKOM, KOHMUECKOH
U C(PEPUUYECKOI MMOBEPXHOCTIMU, OOBICHATH CTOCOOBI MOTYUYEHUS,

OMEPUPOBATH NOHATUSAMU, CBA3aHHBIMH C TEJTAMU BPALLEHUS: UIAHIPOM, KOHYCOM,
cepoii u mapom;

pacro3HaBaTh Tea BpalleHUs (IMINHAP, KOHYC, cepa u map) U 0ObACHATh
crocoObI MOTYYEHHS TEN BPALLECHUS,

KJIAaCCU(PMIMPOBATh B3aMMHOE PaCOIOKEHUE CPEPHI U MITOCKOCTH,

BBIYKCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJI BPALIEHUS, 00BbEMBI U
TUIOMIAIM TOBEPXHOCTEN MHOTOIPAHHUKOB M TEJl BPALIEHUS, TEOMETPUUYECCKUX TEIC
NpUMEHEHUEM (POPMYIT;

CBOOOAHO OMEPUPOBATH OHATUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEN BPALLICHHS
¥ MHOTOTPAHHUKOB. MHOTOTPAHHHMK, BIIMCAHHBINA B CPepy U ONMUCAHHBIA OKOJIO C(EPHI,
cdepa, BIMCaHHAS B MHOTOTPAHHUK WJTM TEJIO BPALLCHHUS,

BBIYKCTISATE COOTHOLICHUS MEXKIY IUIOMIAAAMU TOBEPXHOCTEH M 00BEMaMu
MMOTOOHBIX TEII,

U300pakaTh M3y4acMble (DUTYPBI, BBIMOJHATH (BBIHOCHBIE) MIOCKUE YEPTEKHU U3
PHCYHKOB MTPOCTHIX O0OBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEN
BpAILCHNUS,

U3BJICKATh,  MHTEPOPETUPOBATH U npeoOPaA3OBBIBATH WH(popMaLKIO0
NPOCTPAHCTBEHHBIX T[EOMETPUUECKUX (PUrypax, MPEACTABICHHYK) HAa YEpPTEXKAX U
PHCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE,

BBITIOJIHATH OMEPALMK HAJl BEKTOPAMHU,

3a/1aBaTh MIOCKOCTh YPABHEHUEM B ACKAPTOBOM CUCTEME KOOPIUHAT,

peliarte TEOMETPHUYECKUE 3ala4d HAa BBIYMCIICHHUE YIJIOB MEXKIY MNPSAMBIMH W
TUIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSIHUI OT TOYKM 10 IJIOCKOCTH, B IIEJIOM, Ha
NPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOAA TPH PELICHUY,
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CBOOOAHO OMEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM,

BBITIOJIHATh M300pa)KEHHUST MHOTOTPAHHUKOM M TE BPALIEHUS MPU NapajuIeIbHOM
NEPEHOCE, NEHTPATBHOW CUMMETPHH, 3€PKATbHOW CUMMETPUM, MPH MOBOPOTE BOKPYT
npsMOi, mpeoOpa3zoBaHus TOA00NS,

CTPOMTh CEYCHHWS MHOTOTPAHHMKOB W TEN BpALICHHSA. CEYCHUs LWIMHAPA
(mapasiesIbHO W MEPIEHIMKYJISIPHO OCH ), CCUCHHSI KOHYCa (MapajlyIeIbHOE OCHOBAHUIO U
MPOXOSAIICE YEPE3 BEPIIMHY ), CCUEHHS 11Apa,

MCMOJIb30BaTh METOJIbI MMOCTPOCHHS CEUEHHI: METO/ CJIEA0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJI NEPEHOCA CEKYIUEHN MIIOCKOCTH,

JOKa3bIBaTh FEOMETPHUECKUE YTBEPKICHUS,

OPUMEHSITh T€OMETPUUYECKUE (PaKThl AJII PEUICHHS CTEPEOMETPUUYECKUX 3a1ad,
IPEINOJArarOIIAX HECKOJBKO [IAroB PELICHUS, €CJIA YCJIOBHS NPUMCHCHHUS 33JaHBIB
SIBHOM U HESIBHOM (opme;

pelare 3a1a4d Ha J0Ka3aTelIbCTBO MAaTEMATHUYECKUX OTHOLICHWHA M HAXOXKICHHUE
rEOMETPUYECKUX BEJTUYHH;

NPUMEHSTh TPOrPAMMHBIC CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI
IPH PELICHUN CTEPEOMETPUUECCKIX 33134,

NPUMEHSTh TIOJYYEHHBIC 3HAHHMS HA NPAKTHKE. CPaBHUBATh, aHAIM3HPOBATh U
OLICHUBATh PEAJIbHBIC CUTYALUH, TPUMEHSTh U3YUYCHHBIEC MOHATHS, TEOPEMBI, CBOKWCTBA
B TNPOLECCE IMOMCKA PEUICHHWS MaTeMaTH4YeCKu CHOPMYIMPOBAHHONW MPOOIEMBIL,
MOJICTIMPOBATh PEAIbHBIC CHTYallMM Ha S3bIKE TEOMETPHUM, UCCIEA0BATh MOCTPOCHHBIE
MOJIETIN C MCMOIB30BAHUEM T€OMETPUUECKUAX MOHATUI M TEOpEM, anmapara ajareOpsl,
pelaTh NPAKTUYECKUE 3a1a49H, CBI3aHHBIC C HAX0XKIEHUEM T€OMETPUUYECKIX BEIUYMH;

MUMETh MPEACTABICHUS 00 OCHOBHBIX 3TaNax Pa3BUTHs MEOMETPUM KaK COCTABHOM
yacTh (pyHAAMEHTA PA3BUTHUS TEXHOJOTHH.
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10 KJIACC
Hasanue KomnyectBo OCHOBHBIE BHJIbI ACSITETBHOCTH
OCHOBHOE cOAEp)KaHUE
pazniena (TemMbl) Kypca 4acoB yYammxcs
BBeneHne B cTEpeOMETPHIO 23 OCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensth MI0CKOCTh Kak Qurypy,

(Gurypsl.
[ToHsITHS CTEpEOMETPHH: TOUKA,

npsiMast, MIOCKOCTb, TPOCTPAHCTRO.
OCHOBHBIE MpaBuIa N300paKEHUS

HA PUCYHKE MJIOCKOCTH, MapaUIEIbHbIX
OPAMBIX (OTPE3KOB), CEPEINHBI
OTpe3Ka.

[ToHsTus: nepecekarommecs mI0CKOCTH,
NEPECEKAIOIIMECS MPsMast U TIOCKOCTh;
MOJYIPOCTPAHCTRO.

MHOrorpaHHUKH, H300PAKEHUE
NPOCTEHIINX MPOCTPAHCTBEHHBIX
(Guryp, HECyIECTBYOIIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIE
CIIEZICTBUS U3 HUX.

CriocoOsl 3a1aHus TPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE.
O003HaYeHUs MPSMBIX U TIIIOCKOCTEH.
Ceuenus. M3oOpakeHue ceueHU

B KOTOPOH BBIIIOJIHAETCS TUTAHUMETPHSI.
Jlenarb mMpoCTENILIME JIOTHUYECKUE
BBIBOJIBI M3 AKCHOMATUKH TUIOCKOCTH.
[IpuBOIUTE TPUMEPHI PEATTEHBIX
OOBEKTOB, UACATU3AUNEN KOTOPBIX
SBJIIFOTCS. AKCHOMBI T€OMETPHH.
H3yyars, NpUMEHATH TPUHIIUIIBI
MMOCTPOCHUS CEYECHUM.

Hcnonp30Bars 11 OCTPOCHUS
CCYCHMI METOJ CIIE0B, METOA
BHYTPEHHETO IMMPOEKTUPOBAHUS, METOL
MEPEHOCA CEKYLIEH TUIOCKOCTH.
Peware cTepeoMETpUYECKUE 3a0aUH:
Ha ONPEIETICHUE BUAA CEUCHUS U
HAXO0KJIEHUE €T0 TUIOLIAIH.
AKTyam3upoBarh (aKThl © METOIbI
TUIAHUMETPHH, PENICBAHTHBIE TEME,
MTPOBOJUTH AHATIOTUH.

Hcnonep30Bars pyu peLIeHUH 3a1a4
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NUPAMHJIBL, KyOa U MPU3MBIL, KOTOPBIE
MPOXOJAIT Yepe3 ux peodpa.
HzoOpakeHue nepeceyeHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUECHU I
Pa3HBIMU [BETAMHU.

MeTton cie1oB sl MOCTPOEHUS
ceyeHuil. CBOMCTBA NEPECCUCHMIA
MPAMBIX ¥ TUIOCKOCTEN. [locTpoeHune
CEUCHUI B MUPAMHUJE, KyOe MO TPEM
To4YKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh IIaroB
NOCTPOCHHSI.

IToBTOpEHNKE UTAHUMETPUU.

Teopema 0 mpoNMOpPLIUOHATBHBIX
otpe3kax. [TogoOue TpeyronbHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHHUSX HA BBIHOCHBIX YEPTEIKAX.
Hcropus pa3BuTHs MJIaHUMETPUU

U CTEPEOMETPUH

CJICIYIOIIUE JTAHUMETPUUYECCKUE (PAKTHI
Y METOJBI:

Teopemel Daieca u

O IPOMOPLMOHAIIBHBIX OTPE3KAX.
AJNTOpUTM JENEHUs OTPE3Ka

Ha 1 paBHBIX YacTeil. Teopema
Menenas.

PaBHOOE IPEHHBIN TPEYTOJIbHUK.
PaBHOCTOPOHHMI TPEYTOJIbHUK.
[TpsAMOYTOJIBHBIN TPEYTOJIBHUK.
CBOWCTBO CpeAHEN JIMHUN
TpeyrojabHuKa. CBOMCTBO OMCCEKTPHUCHI
yria TpeyrojibHuKa. CBOMCTBO MEAMAH
TPEYTOJIbHUKA.

[Tpu3Haku mogoOus TPEYTOIBHUKOB.
[Tonmyuare npencraBieHus 00
OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUH
KaK COCTaBHOM yacTu (hyHaaMeHTA
Pa3BUATHS TEXHOJIOTUH

BzauMHoe pacnonoxeHue
MPSAMBIX B TPOCTPAHCTBE

BzanMHO€E pacnonoKeHue npsaMbIX

B IPOCTPaHCTBE. CKPEIUBAOIIUECS
npsmble. [ [pU3HaKU CKPEILUBAOIIMAXCS
MPAMBIX.

[TapannenpHbIe NPAMBIE

Knaccudgunupopars B3auMHOE
PACTIONOKEHHE MPSMBIX

B IIPOCTPAHCTBE, MILTFOCTPUPY S
PUCYHKaMHU U TIPUBOJISI TPUMEPHI
W3 PeaIbHOM JKU3HMU.

45




®enepanbhas pabouas nporpamma | Maremaruka. 10-11 kmaccer (yriryOnéHHBIA ypOBEHB)

B IpocTpaHcTBe. Teopema

0 CYILIECTBOBAHUM U €IMHCTBEHHOCTH
[IPSAMO ITapayIETIbHON JaHHOMN
[IPAMOH, TPOXOIAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIS)KAIIEH

Ha JAaHHOU MPAMON.

JleMMa 0 nepecedyeHrH napajieIbHbIX
MPAMBIX IITOCKOCTHIO. [lapannensHocTh
TPEX NpsAMBbIX. Teopema o TpEX
MAPAUIENBHBIX TIPSIMBIX.

TeopeMa 0 CKPEIMBAOIINXCS MPSMBIX.
[TapamienbHOe NPOEKTUPOBAHUE.
OCHOBHBIEC CBOMCTBA MAPATIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (pUTyp B MapauICIbHON
MPOCKIUH.

LlenTpasibHas NPOEKLHUS.

Y1051 ¢ COHANPABJICHHBIMU CTOPOHAMM.
Y101 MEXKIY MPAMBIMH.

3a1a4M Ha T0KA3ATENBCTBO U
MCCIIENOBAHNE, CBSI3aHHBIE

C PACIOJIOXKEHUEM TIPSIMBIX

B ITPOCTPAHCTBE

JIoKa3eIBaTh TEOPEMY

0 CYLIECTBOBAHUU U €IMHCTBEHHOCTH
MapajuIeIbHON MPAMOWNA, TTPOXOAAIICH
Yepes3 TOYKY MPOCTPAHCTBA U HE
JIe)KaIe Ha JPyro npsaMou; JIEMMY

0 MEPECEYECHUH TIIOCKOCTH ABYMS
NapajuIeIbHBIMU PSIMBIMU, TEOPEMY

0 TPEX MapaJlyIENbHbIX MPAMBIX.
JloKa3bIBaTh NPU3HAK
CKPELLMBAIOLIUXCS PAMBIX, TEOPEMY
0 CKPELIUBAIOINXCS TPAMBIX.
JIOKa3bIBaTh TEOPEMY O PABEHCTBE
VIJIOB C COHANPAaBJICHHBIMU CTOPOHAMM.
OOBACHATH, YTO HA3BIBACTCS
MapajuIeIbHBIM U LEHTPATBHBIM
[IPOEKTUPOBAHUEM U KAK BBITOJIHAETCS
NPOEKTUPOBAHKE (PUTYDP HA MIOCKOCTb.
JIOKa3bpIBaTh CBOICTBA MapajuIEIbHOIO
[IPOEKTUPOBAHMUS.

HzoOpakaTh B napajuieIbHOM
[IPOCKLIMU Pa3HbIE TEOMETPHYECKHE
(urypsl.

Perrare crepeomMeTpuyeckue 3a1a4n
Ha I0Ka3aTeIbCTBO U UCCIIEI0BAHME,
CBA3aHHBIE C PACIIOIOKEHUEM MPAMBIX
B [IPOCTPAHCTBE.
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[TpoBOAMTH TOKA3ATEIBHBIE
pPacCy>KAEHUs IPU PELLICHUH
Ir€OMETPUYECKUX 3a/1a4, CBA3AHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
NPAMBIX B TPOCTPAHCTBE.
CpaBHHBAaTh, AHATM3UPOBATH U
OLICHUBATB YTBEP)KACHHUS C LIETBIO
BBISIBJICHU S JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMN.
MonenupoBarh peajibHbIC CUTYALUH,
CBS3aHHBIE CO B3aMMHBIM
PacCroJIOKEHUEM MTPSAMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHUH.
Hccnenosare NOCTPOCHHBIE MOACITU
C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
NOHSITHIA U TEOPEM, alapara anreopsl,
U (PPOBBIX PECYPCOB.

[Tonyyars npencraBieHue

0 LEHTPAIIBHOM TPOECKTUPOBAHUH

1 00 uctopun paboT MO TEOPUH
MEPCIIEKTUBBI

[TapannenbHOCTh NPSIMBIX
1 ITOCKOCTEN
B IPOCTPAHCTBE

[ToHsTHS: TAPATUICTBHOCTD MPSIMON U
IIJIOCKOCTH B IPOCTPAHCTBE.

[Tpu3Hak mapajuieIbHOCTH MPSIMOM U
n10ckocTr. CBOMCTBA NAPAIIENIBHOCTH

Knaccugunupopars B3auMHOE
PacoIOKEHHUE NIPAMOM U TIIOCKOCTH
B POCTPAHCTBE, IPUBOIA
COOTBETCTBYIOLIUE NTPUMEPEI
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MIPSAMOH U INTOCKOCTH.
['eomeTpuyeckue 3agaumn

Ha BBIYUCIICHUE U I0KA3aTeNIbCTBO,
CBsI3aHHBIE C APALIEIBHOCTHIO

MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE.

IToctpoenue ceueHus, MPOXOAALIETO
4Yepe3 JaHHYIO MPSIMYEO HA YEPTEKE U
apayuIeIbHOTO APYroM MPSIMON.
Pacuér otHoweHuii. [ TapajuienbHas
MPOEKIHS, TPUMECHCHHE

JUTs IOCTPOCHUS CeUeHUi KyOa

Y NIapaJIJIeNenune1a.

CBolicTBa Mapauienenuneaa u Npu3Mal.

[TapaynmeneHble TUIOCKOCTH. 1 Ipu3Haku
MapaJLIEIBHOCTH IBYX IJIOCKOCTEM.
TeopeMa 0 mapajIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIIENA YePe3 TOUKY, HE
[IPAHAUIEKALYIO JAHHON IUIOCKOCTH U
CJICICTBU U3 HEE.

CBolicTBa napaJyIENbHBIX MTTIOCKOCTEM:
0 MapaUIEIBHOCTH MPSMBIX
[IEPECEUCHHUS TIPHU IIEPECECUCHUN IBYX
MapAUIEIIBHBIX IUNIOCKOCTENA TPETHEN,
00 0Tpe3Kax napauiCIbHBIX MPSAMBIX,
3AKJTFOYEHHBIX MEXAY MapaJuIeIbHBIMU

W3 pPEATbHON YKU3HH.
DopMyIUpOBaATh ONPEAETICHUE
MMapaJIEIBHBIX IIPSIMON U INIOCKOCTH.
JloKa3bIBaTh NPU3HAK

0 MapaJUIEIIbBHOCTH MPSAMON 1
IJTIOCKOCTH, CBOMCTBA MapaAJIETIbHOCTH
MPAMOM U IJTOCKOCTH.

Pewrare crepeoMeTprdeckue 3axaun
BBIYHCIICHUS U I0KA3aTEIbCTBO,
CBA3aHHBIE C MAPAUIETIBHOCTHIO
MPSMBIX U TNIOCKOCTEN B IPOCTPAHCTBE.
Pewrare npaktrueckue 3axaun

Ha IMOCTPOCHUE CEUCHHI HA YEPTEKAX
TETPadApa U MapajuieyIenuIena.
Pemrare crepeoMeTpruecKkue 3a1auu,
CBA3aHHBIE C IOCTPOCHUEM CEUCHUN
IJIOCKOCTBIO.

ITpoBOAUTE JIOTHYECKH KOPPEKTHBIE
JIOKa3aTeNIbHBIE PACCYKACHUS

[IPU PELICHUN T€OMETPUUCCKUX 3a1a4
CBA3aHHBIX C MAPAIIIEIBHOCTEIO
IJIOCKOCTEM.

CpaBHMBATE U AHAIM3UPOBATH
peabHBIE CUTYAlUN, CBI3aHHBIC

C TapaJUIEIBHOCTEIO IPAMON U
IJIOCKOCTH B IPOCTPAHCTBE;
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IJIOCKOCTSMU; O TIEPECEUCHUU MTPSIMOi
C IBYMsI MapaJljIeIbHbIMU MJI0CKOCTSIMHU

MOJIEITUPOBATh PEATBHBIE CUTYAIlNH,
CBS3aHHBIE C TAPATUICIIBHOCTBIO
MPSIMOA U TUTOCKOCTH B IPOCTPAHCTBE,
Ha A3BIKE TEOMETPUU

[leprieHAUKYIAPHOCTD
MIPAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[TorTropenue: Teopema [Tudaropa
Ha NJIOCKOCTH, TPUTOHOMETPHS
MPAMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuienienunea. BeluuclieHue AJInH
OTPE3KOB B KYO€ M MPSAMOYTOJIbHOM
MapAUIEIECTIUIIEAC.
[TeprieHIMKYISPHOCTD PSAMOA 1
m1ockoctu. IIpusHak
NEPNEHAUKYJISIPHOCTH MPSIMONA 1
IJIOCKOCTH. Teopema 0 CyIeCTBOBAHUH
Y €IMHCTBEHHOCTH NPSIMOH,
MIPOXOIAIIENA YePE3 TOUKY
MPOCTPAHCTBA U MEPIIEH AU KYJISIPHON
K IUIOCKOCTH. [1ockocTH 1
NEPNEHANKYJIAPHBIE UM IPAMast

B MHOT'OTPaHHUKAX.
IlepneH UKy AP ¥ HAKIIOHHAS.
IToctpoenue nepreHauKyIspa

13 TOYKM HA NPSAMYIO.

Teopema o TpEX MepreHIuKyIIpax
(npsimast u oOparHas).

AKTyam3upoBarh (aKThl © METOIbI
[UJTAHUMETPHH, PETIEBAHTHBIE TEME,
[IPOBOAUTE AHAJIOTHH.
DopMyIUPOBATH ONPEIETIEHHUS
[IEPIEH IUKYJIIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEACIICHUE ITPAMOTA,
MEPIEH IUKYJIAPHON K TUIOCKOCTH.
JIOKa3bIBaTh: JIEMMY

0 MEPIEHAUKYIAPHOCTH ABYX
MapajuIeNIbHBIX MPAMBIX K TPEThEH
MIPAMOI1; TEOPEMBI O CBSI3U MEKIY
[apauIeIbHOCTBIO MPAMBIX U UX
[IEPIEH IUKYIIAPHOCTHIO K IIIOCKOCTH.
JIOKa3bIBaTh. TEOPEMY, BBIPAKAIOLLLYIO
[IPU3HAK NEPNEHANKYIIAPHOCTH NPAMOM
1 ITIOCKOCTH, TEOPEMY

0 CYLIECTBOBAHWUU U €INHCTBEHHOCTH
MIPAMO#A, TPOXOJAIIEH YEPE3 TaHHYIO
TOYKY U NEPIEHAUKYJIIPHON K TaHHOMN
IIJIOCKOCTH.

HzoOpaxkaTh B3aMMHO
[EPIEHAUKYIIAPHBIE PAMYHO
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YT0n MexXIy CKPEIMBAKOIUMUCS
NpAMBIMH. 1 IOMCK NEPIIEH IUKYIIAPHBIX
MPAMBIX C TTOMOLLBIO
MEPIEHINKYJISPHBIX TIIIOCKOCTEN
OpTOroHaJIbHOE MPOEKTUPOBAHKUE.
[TocTpoenue ceueHunii KyOa, MPU3MBl,
[IPaBUJIBHOW MUPAMUIBI C IOMOLIBIO
OPTOTrOHAJIBHOM MPOEKIINH.
CuMMeETpHs B TPOCTPAHCTBE
OTHOCHUTENIBHO IIJIOCKOCTH. [ 1mockocTr
CUMMETPHUIL B MHOIOTPAHHUKAX.
[Ipu3Hak nepneH IMKyIspHOCTH
MIPSAMO U TUIOCKOCTH KaK CJIEACTBHUE
cuMMmeTpud. [IpaBuibHbIE
MHOTOT'PaHHUKHU

Pacuér paccrostHuii OT TOYKH

10 TI0CKOCTH. CriocoObl ONYCTUTh
MEPIEHANKYJISPBL. CAMMETPHS, CIABUT
TOYKH 110 NTAPAUIEIBHON MPSIMOiA.
CrBur no HenapaJeIbHONU NPSAMOi,
M3MEHEHHAE PACCTOSHUMN

U TUTOCKOCTB.
DopMyIMpoBaTh CBOMCTBO

MIEPIIEH IUKYJIAPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4yars npeacTaBiIeHUE O 3HAYEHUH
NEPIECHIMKYIIApA IS APYTUX 00nacTei
HaykH ((pHU3MKa, SHEPTEeTUKA, JTA3EPHBIE
TEXHOJIOTHH ), B PEAIbHON KU3HU
(TEXHUKA, OKpY>Karomasi 00CTaHOBKA).
JIOKa3bIBaTh YTBEPIKACHUS, CBA3AHHBIC
C IIPOEKIMEN IPAMOI HA TIIIOCKOCTH,
HETIEPIECH IAKYIISIPHYIO K OTOU MPSIMOHA.
JIOKa3eIBaTh TEOPEMY O TPEX

[IEPIIEH IUKYJIAPAX U TEOPEMY
00paTHYIO TEOPEME O TPEX

[IEPIIEH IUKYJIAPAX.

[Tonmyyatk npeacTaBicHUE

00 OPTOrOHAIBHOM MPOCKTUPOBAHUH.
JIOKa3beIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA MPAMYIO.

Pemrare crepeomeTpruyeckue 3a1auu,
CBS3aHHBIE C IEPNEHAUKYIIIPHOCTHIO
MPAMOM U IJTOCKOCTH.

Pemare npuknaaseie 3aaaumn,
CBS3aHHBIE C HAXOXKACHUEM
FEOMETPUYECKHUX BEJINYNMH.
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Pemats cTepeOMETPUUECKHUE 3a0a4H,
CBSI3aHHBLIC C IPUMEHEHUEM TEOPEMEI
0 TpEX NEPNCHAUKYJIAPAX,
HaXOKICHUEM PACCTOSAHUM,
ITOCTPOCHHUEM MTPOCKIIUH.

CpaBHMBATE U AHAIM3UPOBATH
YTBEPIKIACHUS C LIEIIBbIO BLISIBIICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUMN.
AHanmM3upoBaTh U MOACIIUPOBATH

Ha SI3bIKE TEOMETPUU PEAILHBIC
CUTyallUH, CBA3aHHBIC

C IEPIECHAUKYIIAPHOCTEIO IIPSIMONA U
IIJIOCKOCTH; MCCIIEA0BATh TOCTPOCHHEBIE
MOJEJH, B TOM YUCIE U

C UCTOJIB30BAHMEM armapara aareOpel

YTbl U paCCTOSHUS

16

[ToBTOpEHHKE: YOI MEKIY MPAMBIMU
HA MIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHHUE: YOI MEKAY
CKPELIUBAIOLLIUMUCS TPSAMBIMU

B IIPOCTPAHCTBE. [ 'eoMeTpruUecKue
METOJBI BBIUYMCIICHUS YIJ1a MEXY
MPSMBIMUA B MHOIOTPAHHUKAX.

AKTyam3upoBarh (aKThl © METOIbI
[UJTAHUMETPHH, PETIEBAHTHBIE TEME,
[IPOBOAUTE AHAJIOTHH.
DopMyIMPOBATH ONPEETIEHHAE
JBYI'PAHHOIO yIJIa.

JIOKa3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YITI0B ABYTPAHHOIO YIJIA.
Knaccupuuuposare ABYTPaHHBIE YIIIbI
B 3aBUCHMOCTH OT UX I'PagyCHONA MEPHI.
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JIByrpanuslii yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
[TeprieHAUKY IS PHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEH UK YIISIPHBIX
rrockoctei. [IpusHak
NEPNEHANKYJIIPHOCTH TUIOCKOCTEN;
TE€O-peMa O IIPAMON MEPECECUCHUS BYX
MIJIOCKOCTEH MEPIEH AUKYIISIPHBIX
TPETBEN TIOCKOCTH.

[IpsaMOyrobHBIN NapauiesIenunen;
Ky0, H3MEPEHUs, CBOMCTBA
NPAMOYTOJIBHOTO MAPAJIIETETUIIENA.
Teopema 0 AuaroHam NpsMOyrojibHOTO
napajuleenune1a u CIcACTBUE U3 HEE.
CTepeoMETPUYECKUE U TPUKITATHBIC
3a/1a4M, CBA3AHHBIE CO B3AMMHBIM
PACIOJIOKEHUEM TPSAMBIX U TUIOCKOCTH.
IToBTOpEHME: CKpEILMBAIOLLAECS
NPSAMBIE, TAPAIJIENBHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa napajnenbHbIX TUIOCKOCTER

Ha CKPEIUMBAOIIUXCS NTPAMBIX,
PACCTOSIHUE MEXKIY
CKPELIMBAOILIAMHUCS MPSIMBIMA

B MTPOCTBIX CUTYALUSIX.

OnyckaHue NepreHIuKyIspoB,

DopMyIMpOBaTh ONIPEACIICHIUE B3AUMHO
MIEPIEH IUKYIIAPHBIX TUIOCKOCTEN.
JIOKa3bIBaTh TEOPEMY O IIPU3HAKE
MEPIEH IUKYJIAPHOCTH IBYX
IIJIOCKOCTEH.

DopMyIUpPOBATH CIEACTBHE

(M3 MPU3HAKA) O MEPHEHAUKYISIPHOCTH
IUJIOCKOCTH, KOTOpas MEPIEeHANKYIIsIpHA
[IPAMOiA, 10 KOTOPO# IEPECEKAOTCS IBE
IIJIOCKOCTH, 3THU IJIOCKOCTSM.
JIOKa3bIBaTh YTBEPIKAEHHUS O €r0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 AMArOHAIAX IPAMOYTOJIBHOTO
napajuIeenunea.

Perare crepeomMeTpruyeckue 3a1a4u,
CBSI3aHHBIE C MEPIEHANKYJIIPHOCTD
MPAMBIX U TUIOCKOCTEM, UCIIOJIB3YS
TUTAHUMETPUYECKHE (DAKTBI U METO/IBI.
[TpoBOAUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeabHbIE PACCY)KICHUS TIPH
PELIEHUN TEOMETPUYECKHX 3a/1a4,
CBA3aHHBIX C NIEPIEHANKYIIAPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOACIIUPOBATH

Ha A3bIKE TEOMETPUH PEAIBHBIE
CUTYyalH, CBA3aHHBIE
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BBIYMCIIEHAE PACCTOSHUAN OT TOUKH
JIO TOYKH, MIPSAMOW; TIITOCKOCTH.
BrrurciieHue pacCTosTHUN MEXIY
CKPEILHBAOIIAMUCS NPAMBIMHA

C ITOMOIIIBIO MEPIEHIAKYJIPHOMN
IIJTOCKOCTH.

TpEXrpanHblii yroi, HEpaBEHCTBA
JUISL TPEXTPAHHBIX YIJIOB.

Teopema I[Tudaropa, Teopemsl
KOCUHYCOB U CHHYCOB

JUTSL TPEXTPAHHOTO YIJIA. DJIEMEHTBI
c(hepruyeCKOit TEOMETPUM:
re0IC3UUECKUE JIMHUU HA 3EMJIE

C MEPNEHAUKYISPHOCTHIO MPSIMBIX U
IJIOCKOCTEM.

Hccnenosars NOCTPOCHHBIE MOJICIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

Pemare npuknaaseie 3aaaumn,
CBS3aHHBIEC C HAXOKICHUEM
FEOMETPUYECCKUAX BEJIMUNH

MHOrorpaHHUKH

Cucremarnzanus 3HaHUIM:
MHOrOrpaHHUK U €ro JJIEMEHTHI.
Iupamuna. Buasl nupamun.
IIpaBunbeHad nupamMuaa.
[Ipusma. IIpssMas 1 HaKJIOHHAA
npusmel. [IpaBuibHas npusma.
[Ipsimoit mapaienenumen,

npsIMOYTOJIbHBIN Napajienenunen, Kyo.

Belimykiele MHOTOrpaHHuku. Teopema
Oiinepa. [IpaBuibHBIE 1
NOJTyPABUJIbHBIE MHOTOTPAaHHHUKH

Pabotath ¢ yueOHUKOM: 3a/1aBaTh
BOMPOCHI, JIeJaTh 3aMCUaHus,
KOMMEHTApUH.

AHanM3UpOBaTh PELICHUE 3a0A4H.
PucoBarh BBIYKJIbIE MHOTOIPAHHUKH
C 3aJJaHHBIMH CBOMCTBAMMU,
BOCCTAHABJINBATL OOINN BUI
BBIMTYKJIOTO MHOTOIMPAHHKKA 110 IBYM
€ro MPOEKIIMSIM.,

Jloka3bIBaTh CBOMCTBA BHITYKJIOTO
MHOTOIPAHHHKA.

PucoBarh BBIMYKJIbIE MHOTOTPAHHU KA
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C pa3HOH SHIIEPOBONA XapaKTEPUCTUKOM,
UCCIIEN0BATH BO3SMOYKHOCTH NTOJTYYEHUS
pe3yiibTara Npu BapbUPOBAHUH JAHHBIX.
JIoKa3beIBaTh CBOWCTBA MPABUIIBHBIX
MHOrorpaHHHuKOB. [ itanuposare
[TOCTPOCHUE MPABUITBHBIX
MHOTOTPAHHHUKOB Ha MMOBEPXHOCTAX
JAPYTUX MPABHUIBHBIX MHOIOTPAHHHUKOB

BekTopsl B mpocTpaHCcTBe

12

ITonsaTHe BEKTOpA HA IIIIOCKOCTH

Y B ITPOCTPAHCTBE.

CyMMa 1 pa3HOCTBb BEKTOPOB, NMPABUIIO
napauieienune1a, yMHOKEHUE BEKTOPA
Ha YKCJIO, PA3JIOKEHUE BEKTOPA

1o 0a3ucy TPEX BEKTOPOB, HE JICIKAINX
B OJTHO! INIOCKOCTH.

CkasipHOE TPOU3BEACHUE,
BBIYMCIICHHUE YTTIa MEXKAY BEKTOPAMHU

B ITPOCTPAHCTBE.

IIpocreiitme 3aga4m ¢ BEKTOpaMu

AKTyau3upoBaTh (PAKThl U METO b
IUTAHUMETPHH, PEIIEBAHTHEIE TEME,
MPOBOAUTH AHAIOTHH.

OnepupoBaTh MOHATHSIMU . BEKTOP
Ha IJIOCKOCTH U B IPOCTPAHCTBE,
KOMIIJIAHAPHBIE BEKTOPEL. [ [puBOAUTH
npUMEPHI (PU3NUECKUX BEKTOPHBIX
BEJIMYHMH.

OcBauBarh NpaBuiia BbIOJHCHUS
JICUCTBUM CJIOXKCHUS U BEIYMTAHUS
BEKTOPOB, YMHO)KEHUS BEKTOPA

Ha YHCJIIO.

JloKa3bIBaTh NPU3HAK KOMILJIAHAPHOCTHU
TPEX BEKTOPOB.

J1oKa3bIBaTh TEOPEMY O PA3JI0KEHUA
JTr000r0 BEKTOpA MO TPEM JAHHBIM
HEKOMIUTAHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 0600IIEHNE
U CUCTeMaTu3alus 3HaHU!

O06001maroLIee MOBTOPEHUE MOHATHIA
¥ METOJIOB Kypca r€OMETPUU

10 knacca, cucteMaTu3anms 3HaHU .
Hcropus pa3BUTHS CTEPEOMETPHAN KaK
HayKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTHIA

Perrare crepeomMeTpruyeckue 3a1a4n
Ha J0Ka3aTeIbCTBO MATEMATHYECKUX
OTHOLICHUN, HAXOXKIACHUE
TrEOMETPUYECKUX BEIMUMH (IUIVH,
YIJI0B, TUIOAACH, 00BEMOB).
Hcnonb30Bars Npu peICHUA
CTEPECOMETPUYECKHX 3a/1a4
TUTAHUMETPUYECKHE (DAKTBI U METO/IBI.
[TpoBOAUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYIKAECHUS

[IPH PELICHUN CTEPEOMETPUYECKHUX U
IUTAHUMETPAYECKUX 3a1a4Y.
CpaBHMBATE U AHAIM3UPOBATH
peaNbHbIE CUTYalMH U BBISBIIATH
BO3MOKHOCTb €€ MOJCIMPOBaHUS HA
A3bIKE TEOMETPHU.

MoaenupoBaTh peaabHyH CATYALAIO
Ha A3bIKE TEOMETPUH U UCCIIEN0BATH
[TOCTPOCHHBIE MOJIENTN, B TOM YHCIIE U
C UCTIOJIb30BAHUEM annapara ajareOpsl.
Hcnonb30BaTh KOMIOBIOTEPHBIE
IPOTPaMMBI IPU PELICHUN 3a1aY.
[Tony4yars npencrasieHue 0 FTEOMETPUI
KaK O pa3BUBAIOIIEHCS HAYKE,
HCCIIEYIOIIEN OKPYKAIOIIUI MU,
CBSI3aHHOH C PeabHBIMHA OOBEKTAMU,
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ITIOMOTArOIIEN PELNTH PEATTBHBIE
JKA3HEHHBIE CUTYAIUN O POJIH
CTEPEOMETPHUH B Pa3BUTHHI
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUA.
CpaBHMBATE U AHAIM3UPOBATH
VTBEPIKIACHUS C LIEJIBIO BBISABIICHUS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUMN.

Hcnonb3oBarh HUPPOBBIE PECYPCHI

Hccnenoars IOCTPOCHHBLIC MOACIIN.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT' PAMME

102
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11 KIIACC
Hazpanue KommuecTso OCHOBHBIE BUJIBI ACATEILHOCTH
OCHOBHOE COACPIKAHKE
pazaena (TeMbl) Kypca 4acoB yYalmxcs
AHanuTHUECKas TeOMETPHUS 15 [ToBTOpEHUE: KOOPAMHATHI BEKTOpA AKTyanu3upoBatrh (HaKThl 1 METObI

Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
CKAIAPHOE TPOU3BEIACHUE BEKTOPOB,
BBIYMCIICHHUE YTJIA MEXKAY BEKTOPaAMU
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOM,
MPOXOISAIIENA YEPE3 IBE TOUKHU.
YPpaBHEHUE TIIIOCKOCTH, HOPMAJIb,
YPaBHEHUE TUIOCKOCTH B OTPE3KAX.
BekropHoe npousseacHue. JIMHEHHbIE
HEPABEHCTBA, INHEHHOE
MPOrPaMMHUPOBAHUE.

AHAJIUTUYECCKAE METOJIBI pacuéTa
yIJ1a MEXAY NPSIMBIMA U TIIOCKOCTIMHA
B MHOTOrpaHHukax. Gopmyina
PACCTOSIHUSA OT TOYKH [0 MIIOCKOCTH
B KOOPJAMHATAX.

Haxoxnenune pacCTOAHHUIN OT TOYKH
110 TUIOCKOCTH B KyO€ M MPaBUIIBHOMN
MAPAMUE

[JTAHUMETPUH, PETIEBAHTHBIE TEME,
[IPOBOAUTE AHAJIOTUH.

CBOIUTB NEHCTBUS C BEKTOPAMH

K @HAJIOTUYHBIM JEHCTBUAM € UX
KOOpAMHATaMH.

BcrioMHATE onpeaeneHue CKaIsspHOro
YMHOYKEHUS U €0 CBOMCTBA.
Bbryuciars ¢ HOMOIIBIO CKAUTSIPHOTO
YMHOKEHHS JJIMHBI BEKTOPOB, YIUIBI
MEXKy HUMH, YCTaHABINBATH
[IEPIIEHIUKYJIIPHOCTH BEKTOPOB.
BeiBoaUTE ypaBHEHUE TIIIOCKOCTH U
(hopMyny pPacCTOSIHUS OT TOUKH

J10 THITOCKOCTH.

Pemate 3apaun, coueras
KOOPIWHATHBIN U BEKTOPHBINA METO/IBI.
ITpoBOIMTE TOTMYECKH KOPPEKTHBIE
JIOKa3aTeIbHbBIE PACCY)KAECHUS

[IPY PELICHUH F€OMETPUYECKUX 3a1a4
Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.
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AHaNM3UPOBATH U MOJICIIUPOBATH
HA S3bIKE TEOMETPUHN PEATBHBIC
CUTYyalliH, CBSI3aHHBIC BEKTOPaMU 1
KOOPAUHATaMH.

HccnenoBars NOCTPOCHHBIE MOAEIIH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmnapara ajareOpsl.

Hcnonb30BaTh KOMIBIOTEPHBIC
MPOTPAMMEBI.

3HAKOMUTBLCS C UCTOPUEH PA3BUTHS
MaTeMaTUKH

[ToBTOpEHUE, 0600IIEHNE
U CUCTEeMaTHU3alus 3HaHU!

15

CeueHrs MHOTOTPAHHUKOB:
CTaHJAapTHBLIE MHOTOT'PAHHUKH, METO]
CJICJI0B, CTaHAAPTHHIC IIJIOCKOCTH,
[IEPECECUEHUS TIPSAMBIX U INIOCKOCTEN.
[TapannenpHbIe MPSIMBIE U TIIOCKOCTH:
napajie/ibHble CCUCHU, pacu€T
OTHOILEHAMN, YIJIBI MEXKIY
CKPCILIHMBAIOIIUMHUCS HPSIMBIMHU.
[lepneHAUKYAAPHBIE TPSIMBIE U
IUIOCKOCTH: CTaHAAPTHBIC Maphl
MEPIEHINKYJIIPHBIX INIOCKOCTEN 1
MIPSAMBIX, CAMMETPUU
MHOT'OI'PAaHHUKOB, T€OpEeMa O TPEX
HNEPHNECHAUKYJISIPAX, BEIYUCICHUS TJTNH

CTpouTh CEUCHHS.

Pewrare crepeoMeTpuyecKue 3a1a4u
Ha JOKA3aTENbCTBO MATEMATUYECKUAX
OTHOILICHUH, HAXOXKIACHUE
FEOMETPUYECKHUX BEJIMYMH (JIHH,
YIJIOB, TIOWAAEH, 00BEMOB).
Hcnonb30Barh NpH peLIEHAN
CTEPEOMETPUYECKUX 3a1a4
MJIAHUMETPUYCCKUE (PAKThl U METO/IBI.
[TpOBOIMTH TOTHYECKN KOPPEKTHBIC
JIOKA3aTeIIbHBIE PACCYKICHUS

[IPU PEUICHUU CTEPEOMETPUUCCKUX
3a/1a4.

CpaBHUBAThH ¥ AHAUTHU3UPOBATH
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B MHOT'OTPaHHUKAX.
IToBTOpeHue: uomaIm
MHOT'OYTOJIbHUKOB, (DOPMYJIbI

JUTSL TTOIAAEH, COOOpaXKeHUs
noao0us.

[Tmomaan ceyeHnit MHOIOrPaHHUKOB!
IJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus
Ha 4aCTH, COOOpaKEHUS OI00US

peaIbHbIE CUTYALIUU U BBISABIIATE
BO3MO’KHOCTb €€ MOACIIMPOBAHUA

HA SI3bIKE T€OMETPUHU.

MozenupoBaTh PeaIbHYI0 CHTYALUIO
HA SI3bIKE TEOMETPUH U UCCIIEA0BATH
IIOCTPOCHHBIE MOJICNIU, B TOM YHUCJIE U
C UCTOJIB30BAHUEM armnapara ajreOpsl.
Hcnonb30Bars KOMIBIOTEPHBIE
IpOrpaMMBbI PU PELICHUN 33124

OOBEM MHOTOTPaHHHKA

17

O0béM Tena. O0BEM IPSIMOYTOJIBHOTO
napajuienienunena. 3aaaun

00 y/IBOCHUH Ky0a, 0 KBapaType
Ky0a, 0 TPUCEKIIMH yTJIa.
CTepeoMeTpUUCCKIE 3a1a4H1,
CBSI3aHHBIC ¢ 00BEMOM
NPSAMOYTOJIBHOTO MAPAIIENICUTIEAA.
[IpukanHbie 3a/1a4u, CBI3aHHbBIE

C BBIYHCTIEHUEM 00BEMA
OPSIMOYTOJIGHOTO MApAJIIENICUTIEAA.
OOBEM MPAMOIA TPU3MBI.
CTepeoMeTpUUIECCKHUE 3a/1a4H,
CBSI3AHHBIC C BHIYUCIIEHUEM O0BEMOB
npsiMoit mpu3Mel. [TpuknaaHbie
3aJla4M, CBSI3aHHBIC ¢ 00BEMOM
[IPSMO ITPA3MBL

CB0OOOIHO ONEPUPOBATH MOHATHUAMMU:
00BEM Tena, 00bEM MPSAMOYTONIBHOTO
napauIeJIenunena.

DopMynUpPOBaTh OCHOBHBIE CBOHCTBA
00BEMOB.

Jloka3piBaTh TEOpEMY 00 0OBEME
OPSIMOYTOJIBHOTO MAPAJIJIENICTIUAIEA,
CJICACTBUS U3 He€.

Pazpe3ars MHOTOIpaHHUKH,
NEPEKIIAIbIBATh YACTH.

Pewmate crepeoMeTpryueCcKre 3a1a4u,
CBSI3QHHBIE C BBIYMCIEHUEM 00BEMA
NPSAMOYTOJIBHOTO NTApaIEIENHIE A,
PU3MBI.

CpaBHMBAThL ¥ aHAIU3UPOBATH
YTBEPKIACHMSI C LICIIBIO BBISIBICHHS
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Brrunciaenue o0bEMOB TE

C TIOMOILBIO ONIPEACTIEHHOTO
uHTerpajga. O0bEM HaKJIOHHOM
MPU3MBI, TUPAMUJIBI.

dopmyna 00bEMA TUPAMUJIBIL.
OtHouieHre 00bEMOB MTUPAMU

¢ O0LIMM YTJIOM.
CTepeoMeTpUUIECCKHUE 3a/1a4H,
CBSI3aHHBIC ¢ 00BEMAMU HAKJIOHHOM
MPU3MBI, TUPAMUJIBI.

[IpukitangHeie 3a1a44 MO TEME
«OOBEMBI T, CBI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMUJIBL.
[TpumeHenne 00bEMOB. Beiuncienue
PACCTOSIHUS 10 TUIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaIM3MPOBATh U MOJECIIAPOBATH

HAa SI3bIKE TEOMETPUN PEATIbHBIC
CUTYAIlMH, CBSI3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO MAPAJIJIENICTIUAIEA,
NPU3MBL, TUPAMHAIBL.

HccnenoBars NOCTPOCHHBIE MOAEIIH,
B TOM YHCJIE U C HCIIOJIb30BAHHEM
anmnapara aareOpsl.

BBIBOAWTE OCHOBHYIO HHTETPAIBHY O
(dbopMyny JUisl BRIYACIEHUS O0BEMOB
TEN.

Jloka3bpIBaTh TEOpPEMY 00 0OBEME
HAKJIOHHOH PU3MBI HA TPUMEPE
TPEYTrOJIBHOM MPU3MBIL A

JUISL TIPOM3BOJIBHON ITPU3MEL.
JlokasbIBaTh TEOPEMY: 00 00BEME
nUpaMuibl, GOPMYJIMPOBATH CICACTBHS
U3 Hee: 00BEM YCEUEHHOM MUPAMUIBL.
BeiBoguts GpopMyny Asist BEIYACIEHHS
00BEMOB YCEYEHHOM MUPAMU/IBI

Tena BpateHus

24

[nnvHaprdeckas MoBEPXHOCTD,
00pa3yromue IUINHAPUYECKOH
MOBEPXHOCTH.

CB0OOOIHO ONEPUPOBATH MOHITHIMH:
HUIMHAPUYECKas TOBEPXHOCTD,
nuuHAp. M3yuars cnocoObl
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Humaap. Ipsamoit kpyrosoii
e ap. [momans moBEpXHOCTH
LUAJTMHAPA.

Konunyeckas noBepxXHOCTS,
00pa3yrolue KOHUYECKOH
noBepxHocTu. Konyc. Ceuenue konyca
TUTOCKOCTBIO, TTapauIeIbHON
IJIOCKOCTU OCHOBAHMSA. Y CEYEHHBII
KoHycC. M300pakeHue KOHYCOB U
YCCUCHHBIX KOHYCOB.

[Tnomaas 6G0KOBOW MOBEPXHOCTH U
ITOJTHOM IMOBEPXHOCTH KOHYCA.
CrepeoMeTprUCCKUE 3a/1a9n

Ha J0KA3aTeIbCTBO U BBIYMCIICHUE,
MMOCTPOCHUEM CEUYCHUW LWJIMH]PA,
KOHYCa.

[IpukiagHble 3a1a4u, CBSI3aHHBIE

C LIWJIMHIPOM.

Cdepa u miap.

[lepeceuenue cdepsl u mapa

C IUIOCKOCTBI0. Kacanue mapa u
cepsl MIOCKOCThI0. Bua n
M300pakKeHKE apa.

VYpasuenue cepsl. [Tnomans chepol u
€€ Jacrei.

CumMMeTpus cdepsl U 1apa.

NOJTyYEHUS LIATUHAPUIECCKON
NOBEPXHOCTH, IMJIMHAPA.
H3o0paxkaTe HMIIMHAP U €0 CEUCHUS
MJI0CKOCTBIO.

CB0OOOIHO ONEPUPOBATH MOHITHIMH:
KOHUYECKasi MOBEPXHOCTh, KOHYC,
yCeu€HHbIH KoHyC. M3y4ars crocoOsbl
NOJTyYEHUsI KOHMYECKOM TOBEPXHOCTH,
KOHYCA.

HzoOpaxaTh KOHYC U €r0 CeUEHUs
MJI0CKOCTBIO, MPOXOASIIEH Yepe3 OCh,
1 IJTIOCKOCTBIO, IIEPIICH AUKYIIAPHON

K OCH.

BeiBoguth GOpMyIIbI A1t BBIYACTEHHS
OOKOBOM M MOJTHOW MOBEPXHOCTEN TEN
BpauicHus. Peware
CTEPEOMETPUUCCKUE 3aJa4H, CBI3aHHBIC
C T€NIaMH BPALLEHUS, HAXOKICHUEM
njouaan OOKOBOH U MOJTHOR
NOBEPXHOCTH, MOCTPOEHUEM CEUEHUIA.
Hcnonb30Barh MpH peLICHAN 3a1a4
MJTAHUMETPUYECKHUE (PAKTBI U METOIBI.
CpaBHUBaTh U AaHATM3APOBATH
YTBEPKIACHUS C LENBIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy>KICHUIA.
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CrepeomMeTprUECKUE 3a1a91

Ha JI0KA3aTeNbCTBO M BEIYUCIIEHHE,
CBSI3aHHBIE CO CEPOH U ApOM,
MMOCTPOCHUEM UX CEUECHUI
MIJIOCKOCTBIO.

[TpuknaaHble 3a1a4H, CBS3AHHBIE
co c(epoii u mapom.

[ToBTOpEHHE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTAHAAPTHBIC
noao0us.

Paznuunbie KOMOMHAIMK TEN
BpalICHUS | MHOTOIPAHHUKOB,
3amaun 1o teme «Tena u MoBEpXHOCTH
BpALCHUS

AHaIM3upPoBaTh U MOJCTUPOBATH

HAa S3bIKE TEOMETPUHN PEATTbHBIE
CUTYalluy, CBSI3aHHBIC C KOHYCOM

U [IJTUHIPOM.

HccnenoBars NOCTPOCHHBIE MOAEIIH,

B TOM YHCJIE U C HCIIOJIb30BAHHEM
anmnapara anreOpsl

AKTyanmu3upoBath (aKTbl U1 METOIbI
NJIAHUMETPUH, PEIICBAHTHBIE TEME,
NPOBOJMTH AHAJIOTHH.

CB0OOOIHO ONEPUPOBATH MOHITHIMH:
cdepa u map, UEHTP, paauyc, IMAMETP
cepsl 1 mapa.

HccenenoBate B3aMMHOE PacofiOKEHUE
c(hephl U MIOCKOCTH.

DopMyIIMpOBaTh ONIPEACIICHUE
KacaTeabHOM TIOCKOCTH K cdepe.
JloKa3bpIBaTh TEOPEMBI O CBOMCTBE U
[IPA3HAKE KacaTEIbHON INIOCKOCTH.
BbiBouTh GOpPMYITY [Isl BHIYMCIICHUS
mIomaay cepsl yepe3 paauyc chephi.
Pewmate crepeoMeTprUECKHE 3a1a4H,
CBSI3aHHBIE CO CEPOH U ApOM,
HaXO0XKJICHUEM IIOMAau CHEPHI U €€
YacTel, TOCTPOCHUEM CEUEHUH CephbI
W 11apa.
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AHaIM3UpPoOBaTh U MOJCTUPOBATH

HAa S3bIKE TEOMETPUHN PEATTbHBIE
CUTYalluy, CBSI3aHHBIC C [IAPOM U
c(hepoii.

Pewmate mpocTeie 331241, B KOTOPBIX
(GUrypupyroT KOMOWHALMK TE
BPAILICHUS 1 MHOTOTDAHHUKOB.
Hcnonb30Barh MpH peLICHUN 3a1a4,
CBSI3aHHBIX CO Cepoii U mapom,
MJTAHUMETPUYECKHE (DAKTHI M METOMBI.
Pewmate crepeoMeTprUECKHE 3a1a4H,
CBSI3AHHBIE C TEIAMH BPALICHHUS,
IIOCTPOCHUEM CEUCHUI TEJ BPAILCHHUS,
C KOMOMHALMSIMU TEJT BPAILCHUS U
MHOTOTPAHHUKOB.

[TpoBOIUTE TOTUYECKH KOPPEKTHBIE
J0KA3aTENbHBIE PACCYKACHHUS

NPU PELICHUU TEOMETPUYECKHX 3a1a4,
CBSI3aHHBIX C NEPIECHINKYISIPHOCTHIO
IJIOCKOCTEN.

AHaIM3MpoBaTh U MOJEIIMPOBATH HA
A3BIKE TEOMETPHN PEATTbHBIC CUTYALNH,
CBSI3QHHBIE C MHOTOTPAHHUKAMHU.
HccnenoBars NOCTPOCHHBIE MOAEIIH,
B TOM YHCJIE U C HCIIOJIb30BAHHEM
anmnapara ajareopsl
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[ Iimomaam noBepxXHOCTH
¥ 00BEMBI KPYTJIBIX TEIT

O0beéM nummHapa. Teopema

00 00BEME TPSAMOro HUJIUHIPA.
[Tnonraam GOKOBOM U MONMHOK
MOBEPXHOCTH ITUIIMHIPA.

Brrunciaenue o0bEMOB TE

C TIOMOILBIO ONIPEACTIEHHOTO
uHTerpaia. O0bEM KOHYycA.

[Tnomaam GOKOBOM M MOJTHOM
MOBEPXHOCTH KOHYCA.
CTepeoMeTpUUIECCKHUE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
IIWIMHJpPA, KOHYCA.

[Tpuknaanbie 3aaa4uu 10 TeMe KOOBEMBI
Y TUIOIIAIA TOBEPXHOCTEN TEIL.
OOBéM mapa v [apoBOro CEKTOPA.
Teopema 00 00béMe mapa. [nomans
cepsl.

CTepeoMeTpUUIECCKHUE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIICHUEM 00BEMOB
niapa, IapoBOro CErMEHTA, MAapOBOro
CEKTOpA.

[IpuknagHele 3a0a49M 10 TEME
«OOBEMBI TEID», CBI3aHHBIC

¢ 00BEMOM I1apa U WIOWAAbI0 cephl.
COOTHOIICHUS MEXKIY TUIOIIAIIMHI
MOBEPXHOCTEH M 00BEMaMU TTOTOOHBIX

CBOOOHO ONEPUPOBATH MOHATHUSAMMU:
00BbEM TeNa, TIOWAAb MOBEPXHOCTH.
dopMyJIMpOBaTh OCHOBHBIE CBOMCTBRA
00BEMOB.

Jloka3bpIBaTh TEOPEMBIL: 00 00BEME
HWIMHIPA, 00 00bEME KOHYCA.
BoeiBouTh POPMYJIBL 711 BBIYMCICHUS
00BbéMa YCEYEHHOTO KOHYCA.
HccnenoBars NOCTPOCHHBIE MOAEIIH,

B TOM YHCJIE€ U C UCTIOJb30BAHUEM
anmnapara aareOpsl.

3HaTh BO3MOKHOCTHU PEUICHHUS 3a/1a4
Ha IMOCTPOCHUE [IUPKYJIEM U JINHEUKOM,
0 KJIACCUUYECKUX HEPa3pEeIIMMbIX
3a1avax.

CB0OOOIHO ONEPUPOBATH MOHITHIMH:
IAPOBOM CETMEHT, IIAPOBO CIION,
IIIAPOBOU CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAHUE U BHICOTA
[IAPOBOTO CJIOS.

BbIBOIUTH POPMYJIBI TSl HAXOXKICHHUSI
00BEMOB IAPOBOI0 CETMEHTA,
[IAPOBOT0 CEKTOPA, TIOAAN CHEPHI.
JlokasbIBaTh TEOpPEMY 00 00BEME 1Iapa.
Pemarb cTepeoMeTpudeckuie 3a1auu,
CBSI3aHHBIC ¢ O0BEMOM I1apa, MAapOBOro
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TEI.
[TonoOHkIE TENA B MPOCTPAHCTRE.
HUzmenenne o0béma npu moaoouu.
CrepeoMeTpUUYECKHE 3a0a4H,
CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB
TEJ U MJIouaaeii moBepXHOCTeH

CErMEHTA, IIapPOBOI0 CEKTOPA,
MJIOMIABIO0 CPEPHI.

CpaBHMBAThL U AHAIM3UPOBATH
VTBEPKACHHUS C LIENBIO BbISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHaIM3UPOBATH U MOJAECIIMPOBATH

HAa S3BIKE TEOMETPUM PEATTBHBIC
CUTYAIlMH, CBSI3aHHBIE C 00BEMOM
mapa, IapoBOro CETMEHTA, MAPOBOTO
CErMEHTA, MJIOIIABI0 CPEPHI.
CB0OOOIHO ONEPUPOBATH NOHITHEM:
noJ00HBIE TEAa B TPOCTPAHCTBE.
Beranciate 00bEMBI TEN ¢ TOMOLIBIO
ONpeACICHHOIO NHTErpaa.

Peware crepeoMeTpuyecKue 3a0a4u,
CBA3aHHBIE C COOTHOLICHUSMU MEKIY
IJIOIIAIIMU ITIOBEPXHOCTEN U
00bEMamMu MOAOOHBIX TEN.
[TpOBOAMTE JTOTUYECKH KOPPEKTHBIE
JIOKA3aTeIIbHBIE PACCYKICHUS

IIPU PELIEHUU T€OMETPUUECKUX 34124,
CBSI3aHHBIX C BBIYMACICHHEM 00BEMOB
TCJI C MOMOIIBIO OMPEACIEHHOIO
MHTErPAIa, HAXOKIACHUEM
COOTHOLICHUS MEXKY TITOIIAISIMHU
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MOBEPXHOCTEH M 00BEMaMU TOTOOHBIX
TEN.

AHaM3UPOBATh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUH PEATTBHBIC
CUTYAIlMH, CBSI3aHHBIE C 00BbEMAMHU U
MOBEPXHOCTSIMH TET,

Ha JI0KA3aTEIbCTBO U HA HAXOXKICHUE
T€OMETPUUYECKHUX BEJTMYUH

JIBU>KeHUS

JIBIJKEHUS TPOCTPAHCTBA.
OroOpaxenus. JIBUKeHUs 1
paBeHcTBO Quryp. OOume cBoicTBa
NBIDKCHU. Buabl ABMKEHUI:
NapAIEIbHBIA IEPEHOC, LIEHTPAIbHAS
CUMMETPHS, 3CPKATbHAS CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOH.
[TpeobOpazoBanus moaodus. [psmas u
cepa Diinepa.

['eomeTpuueckue 3anauu

HA IPUMCHECHUE JBUKCHHS

[IpuMeHsTE TpaBUiia BBIMOJIHEHUS
JEVUCTBUA CIIOKEHUS W BEIYATAHUS
BEKTOPOB, YMHOKEHHS BEKTOPA

Ha YUCJIO TP PEIICHUM 3a1a4.
Haxoaute KoOOpaUHATHI BEKTOPA

B JAHHOM 0a3HCe U CTPOUTH BEKTOP
I10 €10 KOOPAUHATAM.

BcrioMHATE onpeaeneHue CKaIsspHOro
YMHOYKEHUS U €0 CBOMCTBA.
Bbryuciars ¢ HOMOIIBIO CKAUTSIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YTJIbI
MEXKIY HUMH, YCTAHABIIUBATH
MEPHEHAUKYJISIPHOCTh BEKTOPOB.
AHaNM3UPOBATH U MOACIIUPOBATH

HA SI3bIKE TEOMETPUN PEATBHBIE
CUTYAIlMH, CBA3aHHBIE C (PU3NYECKUMU
BEKTOPHBIMU BEJIMYMHAMM.
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Hcnonb30oBaTh NpU pELICHUN 3a1a4,
CBSI3aHHBIX C BEKTOpaMU

B POCTPAHCTBE, MJIAHUMETPUUECKHUE
(aKTBl U METOJIBI.

CB0OOOIHO ONEPUPOBATH MOHITHIMH:
OTOOPaKEHUE MPOCTPAHCTBA HA €04,
JBW)KEHUE MPOCTPAHCTRA,
LEHTPAJIbHAs, OCEBAsl U 3€PKAJIbHAS
CHUMMETPHUH, ITAPAIIEIBHBIN IEPEHOC;
PaBEHCTBO U Mo100KE PUryp.
Jloka3bIBaTh YTBEPKACHUS O TOM, UTO
LEHTPAJIbHAs, OCEBAsl U 3€PKAJIbHAS
CHUMMETPHH, HapaUIENIbHBIN ITIEPEHOC
SIBJISIFOTCS IBUKCHUSMU. BBITOTHSATS
npeoOpa3oBaHus NOAOOHUS.
OnepupoBaTh MOHATUIMHU: TpsAMas U
cepa Diinepa.

Pemare reomerprueckue 3anaun

C UCIIOJIb30BAHUEM JIBIDKCHUIA.
Hcnonb30BaTh NpU pelICHUH 3aa4
JBW)KEHUS MPOCTPAHCTBA U UX
CBOWCTBA

[ToBTOpEHUE, 0600IIEHNE
U CUCTEeMaTHU3alus 3HaHU!

17

O06001aroiee NTOBTOPEHUE NOHITHN 1
METOJ0B Kypca reOMETPUH
10-11 kmaccoB, cHCTEMaTH3aLUS

Pewars crepeoMeTpruyeckue 3aaauu
Ha JI0KA3aTe/IbCTBO MATEMATHYECKUX
OTHOIIICHUH, HAXOXKICHUE
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3HAHUH.

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HayKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX HH)KCHCPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHI

TrEeOMETPUYECKHUX BEJIMYMH (JUIHH,
YIJIOB, TUIOMIAACH, 0OBEMOB).
Hcnonb30Bars py pelieHUH
CTEPEOMETPHUYECKUX 3a1a4
NJIAHUMETPUYECKHE (PAKTBI

1 METO/BI.

[TpOBOAMTE JTOTUYECKH KOPPEKTHBIE
JIOKA3aTeIIbHBIE PACCYKICHUS

IPH PELICHUH CTEPEOMETPUUECKHUX
Y TIJIAHUMETPUUECKUX 3a4a4.
CpaBHMBAThL ¥ aHAIU3UPOBATH
pEaNbHBIEC CUTYALIMU U BBISBIISTH
BO3MO’KHOCTb €€ MOACIIMPOBAHUA
HAa S3BbIKE TEOMETPHH.
MopaenupoBars PEAIbHYIO CUTY AU IO
Ha A3BbIKE TEOMETPUM U UCCIIEN0BATH
ITOCTPOEHHBIE MOJENH, B TOM YUCIIE
M C UCNIOJIb30BAHUEM anmapara
anreOpsbl.

Hcnonp30Bars KOMIBIOTEPHBIE
MPOrpamMMBbl NPU PELLICHUH 3a4a4.

[Tomy4arh peacTaBICHUE O TEOMETPUN

KaK O pa3BUBAIOILEHCS HAYKE,
HCCIIEAYIOIIEN OKPYIKAIOIUA MUP,
CBSI3aHHOH C PeabHBIMHA OOBEKTAMU,
ITOMOTarOIIEN PEIINTE PEATTLHBIC
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JKAU3HEHHBIE CUTYALUU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHM

OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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DOEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIITMCKA

YueOHblit Kypc «BeposSTHOCTH M CTaTUCTHKA» YIIyONEHHOTO YPOBHS SIBJSETCS
MPOJIOJKEHUEM U PA3BUTUEM OJIHOMMEHHOTO Y4eOHOTO Kypca yriyOnEHHOro ypoBHS Ha
YpPOBHE cpeAaHero oOuiero oOpa3oBaHus. YYeOHbIA Kypc MpEeAHA3HAYEH JJIst
(dopMUpOBaHUs Y 00YYAIOIIMXCS CTATUCTUUECKON KYJIbTYPbl U IOHUMAHUS POJIA TEOPUU
BEPOSATHOCTEM KaKk MaTEMAaTUYECKOr0 MHCTPYMEHTA JAJIsl U3YUCHUS CITydaitHbIX COOBITUH,
BEJIMYMH W TmpoueccoB. [Ipy u3yueHuM Kypca oOOramaroTcs MOpeacTaBICHHUS
00y4aroluxcsi 0 METOIaX MUCCAEA0BaHMs U3MEHUMBOTO MUPA, Pa3BUBACTCS TOHUMAHUE
3HAYMMOCTH U OOLIHOCTH MATEMATHUYECKMX METOJOB IMO3HAHMS KaK HEOTHEMJIEMOH
YaCTU COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

ConepkaHuie yueOHOTO Kypca HAMpaBlIEHO HA 3aKPEIUICHUE 3HAHUH, MOTYUYEHHbIX
Opyd U3YyYEHUM Kypca Ha YPOBHE OCHOBHOro 0OHIero oOpa3oBaHUs, M HA Pa3BUTHUE
OPECTABACHUN O CIy4YallHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIY HUMH HA BaKHBIX
OpUMEPAX, CIOXKEThl KOTOPBIX MOYEPMHYTHl U3 OKPYKAOIIEro Mupa. B pesynbrare
y oOyyaromuxcsi  JOJDKHO — cpopMUpOBaThCS  MPEACTaBICHUWE O  Haubosee
YIOTPEOUTENBHBIX U OOLIMX MATEMATUUECKUX MOJEISIX, UCMOIb3YEMBIX ISl OTHCAHMSI
AQHTPOMOMETPUUECKUX U JEMOrpadUUeCKUX BEIMUMH, MOTPELIHOCTEN B pa3IMyHbIE poja
U3MEPEHUSX, JJUTEIBHOCTH  O€30TKa3HOW  PabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOLIECCOB B 00ILIECTBE. YUEOHBINH KypC SIBISETCS
0a30if A7 OCBOCHMSI BEPOSTHOCTHO-CTATUCTMUYECKUX METOAOB, HEOOXOAUMBIX
CMCLMAIUCTAM HE TOJBKO HMHKCHEPHBIX CIEUUAIBHOCTEH, HO TAKXKE COLMATIBHBIX U
NCUXOJIOTUYECKUX, MOCKOJIbKY COBPEMEHHBIC OOILIECTBEHHBIC HAYKW B 3HAYMTEIBHOM
MEPE UCMOJIBL3YIOT anmnapaT aHajin3a O0JIbIIMX JaHHbIX. L[eHTpanbHy10 YacTh y4eOHOTO
Kypca 3aHUMAeT OOCY>KIACHHE 3aKOHA OOJBIIMX 4YUCeNl — (PYHIAMEHTAJILHOTO 3aKOHA
OPUPOBI, UMEIOLIETO MATEMATUUYECKYI0 (hopMaTU3allHIo.

B cooTBeTcTBMM ¢ yKa3aHHBIMU LEIIMU B CTPYKType yueOHOro Kypca
«BepodaTHOCT, M CTaTUCTHKA» HAa YIUIyOJEHHOM YPOBHE BBIJCICHB OCHOBHBIE
coJepkarebHble JUHUKM: «ChyvaiiHble COOBITHS M BEPOSATHOCTH» M «CiyuaiiHble
BEJIMYMHBI U 3aKOH OOJIBLINX YUCEID.

[ToMHMO OCHOBHBIX JIMHUNA B Y4€OHBIH KypC BKJIFOUEHBI AJIEMEHTHI TeOpUU rpadon
U TEOPUM MHOXECTB, HEOOXOMMBIE Il TIOJIHOLICHHOTO OCBOEHMS MaTepualia JaHHOTO
yueOHOT0 Kypca U CMEKHBIX MaTEMATUYECKUX YUEOHBIX KYPCOB.

Coneprxanuie uHuM «CliydaiiHble COOBITUS U BEPOSATHOCTH» CIYKUT OCHOBOM st
(GopMHUpOBaHUS MPEACTABICHUN O PACMPEACICHUN BEPOSTHOCTEH MEKAY 3HAUCHUSIMU
CIIyYalHbIX BEIMYMH. BaXKHYK 4YacTh B ITOW COACPIKATEIBHON JIMHUKA 3aHUMACT
U3yUEHUE TEOMETPUYECKOr0 M OWHOMHUAIBHOTO PACMpPENCICHUNA W 3HAKOMCTBO C HX
HEMPEPLIBHBIMU AHATIOTaMU — MOKA3aTebHBIM U HOPMAJIbHBIM PACIPEACIICHUSIMH.
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Tembl, CBsS3aHHBIE C  HEMPEPHIBHBIMU  CAYYaWHBIMM  BEJIMYMHAMU U
pachpeesicHUsIMU, aKIEHTUPYIOT BHUMaHKE OOYYaIOLIMXCSl HA ONMMCAHUN U U3YYCHUU
CIlyYaHBIX SIBJICHUM C TOMOINBI0 HENPephIBHBIX (yHKIMHA. OCHOBHOE BHUMAaHUE
YIENAETCS NOKA3aTENbHOMY U HOPMAJTbHOMY pacipeacTIeHUsIM.

B yueOGHOM Kypce mpeaycMaTpuBacTCs O3HAKOMUTEIBHOE U3YUECHUE CBSI3U MEXKIY
CIlyYalHBIMM BEIMYMHAMM W OMNMCAHUE OSTOW CBSA3M C MOMOILIBIO KOI(PPUIIUEHTA
KOPPEJSLUH U €10 BEIOOPOYHOTO aHajIora. OTH AJIEMEHTHI COACP)KAHUS PA3BUBAIOT TEMY
«JluarpaMMmbl paccerBaHUs», U3YUEHHYIO HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs,
¥ BO MHOTOM OIUPAIOTCS HA CBEJICHUS U3 KyPCOB alreOpbl 1 T€OMETPUU.

Em¢ onuH s1eMeHT coiepskaHusi, KOTOPhIA MpesiaraeTcsi Ha 03HAKOMUTEIbHOM
YPOBHE — TMOCJAEAOBATENLHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHIA, HACTYMAOMIUX
B €IUHHULY BpeMeHH. O3HAKOMJICHHME C PaCMpeleNICHUEM BEPOATHOCTEH KOIMYECTBA
TaKWUX COOBITHI HOCUT Pa3BUBAIOLIKI XapakTep U SABJISICTCS aKTyaJbHBIM Ui Oy AyIIuX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HA  yueOHble  CINEUUAIBLHOCTH,  CBSI3aHHBIC
¢ 00ILIECTBEHHBIMU HAyKaMU, MICUXOJIOTUER U YIIPABJICHUEM.

Ha wusydenue yueOHOro kypca «BeposTHOCTh M CTaTHCTHKA» Ha YIIIyOJCHHOM
ypoBHe oTBoaMTCs 68 yacos: B 10 knmacce — 34 yaca (1 yac B Henento), B 11 knacce —34
yaca (1 yac B HEAEINIO).

COAEPKAHUE OBYYEHUA
10 KITACC

I'pad, cBsa3ubiii rpad, nytd B rpade: mukiabl W rnenu. CreneHb (BaJICHTHOCTD)
BepinHbL. ['padbl Ha ockocTH. JlepeBbs.

CnyuvaiiHble SKCIEPUMEHTHI (OMBITHI) W CHAy4YailHbIC COOBITHS. ODJEMEHTAPHBIC
coObITHst  (MCXO0/bl). BepoaTHOCTH cliydailHOrO COOBITHS. bBIM30CTh 4YacTOTHI W
BEPOATHOCTH COObITHNA. Cly4aiiHBIE OMNBITBI C PABHOBO3MO>KHBIMH 3JIEMCHTAPHBIMHU
COOBITUSIMHU.

Onepaumn Haa COOBITHSIMM. TEPECEUYCHUE, OOBEAMHEHUE, MPOTHBOIOJIOKHBIE
coObITHs. Jlnarpammel Ditnepa. @opmyia CJI0KEHUS BEPOSITHOCTEH.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEN. JlepeBO  CllyyailHOro
skcnepumenTa. dopmysia MoiaHoil BeposTHocTH. Popmyna baiteca. HezaBucumele
COOBITHSI.

Bunaphblii cnyvaiiHbli ONBIT (MCOBITAHWE), ycmeX W Heynada. HesaBucumbie
ucnbiTanus. Cepus HE3aBUCHMBIX MCIBITAHUN 10 MEPBOro ycrnexa. [lepecTaHOBKHA U
(dakropuain. Yucno coueranuid. TpeyronbHuk [lackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCUMBIX HcnbITaHWi bepHyim. CiydaiiHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyudaiinas BenuurHa. PacnipeenieHue BEpOATHOCTENR. /lnarpaMMa pacnpenencHusl.
Onepauyu Haa CaydaiiHbIMU BENMYMHAMU. buHapHas ciyvaiiHas BenuumHa. [Ipumepsl
pacrpeaeneHuii, B TOM YMCIIE TEOMETPHUECKOE U OMHOMHATIBHOE.
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11 KUTACC

CoBMECTHOE pacnpeCc/ICHUE IBYX CITyYalHBIX BEJIMYMH. He3aBUCUMBIE ClTyYailHbIE
BEJINYUHBI.

MaremaTiieckoe OKMJaHHUE CIyYalHOW BeNMWYMHBI (pacnpencseHus). [Ipumepsl
NPUMEHEHUS MAaTeMAaTUYECKOr0 OKUIaHMs (CTpaxOBaHUE, JOTepes). MareMarnyeckoe
OKMJaHUE OWHAPHON CIly4aiflHOW BEIWYMHBL. MaTeMaTHYECKOE OXKUIAHUE CYMMBbI
CJIy4aiiHbIX BEJIMYMH. MareMaTnyeckoe 05KUJaHNE TEOMETPAYECKOTO H OMHOMHAATIBHOTO
pacupeaeieHu.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHUE CIYYailHOH BETWYMHBI (PacipeicicHus ).
Jluciepcuss  OMHApHOH  ciydyailHOM — BEIMYMHBI.  MareMaTH4eCcKOe  OXKHMIAHWE
[POU3BEACHUS U JUCHEPCUS CYMMBI HE3ABUCUMBIX CITyYalHBIX BEJIMYMH. [lucriepcns u
CTaHJAPTHOE OTKJIOHEHUE OMHOMHAIBLHOTO pacnpeacneHus. Jucnepcus u cranaapTHOE
OTKJIOHEHUE TEOMETPUYECKOIO PACIIPEIEIICHHUS.

HepaeenctBo UYeObméBa. Teopema YeObmuéra. Teopema bepHymau. 3akoH
Oonbimx uncen. BeiOopouHblil MeTOa McclienoBaHuid. BEIOOpOUHbIE XapaKTEPUCTUKH.
OueHrBaHNE BEPOSATHOCTHA COOBITHS MO BEIOOPOYHBIM JaHHBIM. [I[poBepka mpocreidmmx
THIIOTE3 € MTOMOLIBIO U3YYEHHBIX PaCIpEaETICHUH.

HenpepbiBHble  ciay4daiiHele  BeJMYMHBL.  [Ipumepsl. DyHKIMA NUIIOTHOCTH
BEPOSITHOCTH PACTIPEACIICHHS. PABHOMEPHOE pacipeiesieHue U ero CBOMCTBA. 3a1avu,
MPUBOAAILME K IMOKA3ATEIIBHOMY PACIPEACTICHAR. 3a1a4H, IPUBOIALIME K HOPMATBHOMY
pactipeneneHno. OyHKIHA UIOTHOCTH BEPOSITHOCTH IMOKA3aTEIBHOIO PaclpeIcieHus,
(PYHKLHS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpeacacHusi. OyHKIHs TUIOTHOCTH
1 CBOMCTBA HOPMAJIBHOI'O PACIPENECIICHHUS.

[TocnenoBaTeIbHOCTh OJUHOYHBIX HE3ABUCUMBIX COOBITMH. 3aiauu, TPUBOISIINE
K pacnpenenenuro [lyaccona.

Kopapuanus aByx ciaydaiiHbeIX BenMYWH. KOdQQOUUMEHT TUHEHHONH KOPPESILHHA.
CoBMmecTHBIE HAOMIOAEHUS JABYX BEJIWYMH. BBIOOPOUHBIA KOA()PUIHECHT KOPPEISLHH.
Paznuune mMexay JNUHEWHON CBA3BIO M NPUYUHHO-CICACTBEHHOW CBA3bIO. JIMHEHHAd
perpeccus, METO HAUMEHBIINX KBAAPATOB.

HPEAMETHBIE PE3YJIBTATDBI

K konity 10 kinacca oOy4arouiuiics HayunuTes:

CBOOOAHO OMEPUPOBATh MOHATUSAMU. Trpad, TIOCKUA rpad, CBA3HBIA rpad, myTh
B rpade, LieTb, UK, 1EPEBO, CTEMEHb BEPIINHBI, IEPEBO CYYARHOT0 SKCIIEPUMEHTA,

CBOOOJHO ONMEPUPOBATH MOHITHIMH: CITyYaiHBII 3KCIIEPUMEHT (OMBIT), CIIy4aifHOE
COOBITHE, DJIEMEHTAPHOE CIy4alHOE COOBITHE (BIEMEHTAPHBIA HMCXOJ) CAy4YailHOro
OMbITa, HAXOAWUTb BEPOSTHOCTH COOBITHM B ONBITaX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMH,

HaxOJuTh W (OPMYJIMPOBATh COOBITHS: TEPECEYCHHUE, OOBCAUHCHHE JTAHHBIX
cOOBITHH, COOBITHE, MPOTHBOIOJIIOKHOE JAHHOMY, HCIOIB30BaTh AUArpaMMmbl Dinepa,
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KOOPAMHATHYIO MPsSMYKO JJsl PEUICHHs 3a1a4, TOJIb30BaThCS (POPMYIONH CIIOKECHHS
BEPOSTHOCTEH ISl BEPOSTHOCTEN ABYX M TPEX CIIy4aHbIX COOBITHIA

ONIEPUPOBATEL TOHATHUAMU. YCJIOBHAs BEPOSITHOCTh, YMHOXKEHHE BEPOSITHOCTEM,
HE3aBHCUMBIE COOBITHS, JEPEBO CIYYAWHOTO SKCIIECPUMEHTA, HAXOIUTH BEPOATHOCTH
COOBITHI C TOMOLIBIO MPABUJIAa YMHOXKEHHS, ACPEBA CIIyYailHOTO OMBITA, WCIOJIB30BAThH
(dopmyny monHOH BeposATHOCTH, (popmyny baileca mpu pemeHuu 3amad, ONpenessTh
HE3aBHUCUMOCTB COOBITHIA 1O (POPMYJIE M MO OPraHU3alK CTy4alHOrO SKCIIEPUMEHTA,

NPUMEHSTHh U3yUYECHHbIE KOMOMHATOPHBIE (POPMYJIBI ISl IEPEUMCIICHHUS JJIEMEHTOB
MHO>KECTB, AJIEMEHTAPHBIX COOBITHI CIIy4allHOTO OMbITa, PEUICHHS 3a7a4 MO TEOPHUH
BEPOATHOCTEM,

CBOOOAHO OMEPUPOBATH MOHATUSMU. OMHAPHBIA CIYYaiHBIA OMBIT (MCIBITAHKE),
yCIIEX U HEyAa4a, HE3aBUCUMBIC MCIIBITAHNS, CEPUS UCIIBITAHUI, HAXOAUTH BEPOSTHOCTH
COOBITHI: B CEpUM MCMBITAHWI 0 MEPBOrO yCrexa, B CEPUM MCIbITaHWi bepHymu,
B OIIBITE, CBSI3aHHOM CO CIy4ailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOAHO OMEPUPOBATh MOHATHAMM. CIydailHas BEJIMUYMHA, PACIPEACTICHUE
BEPOATHOCTEH, JuarpaMma pacnpelesicHus, OuHapHas ciydvaiiHas BEJIMYMHA,
reOMETPUYECKOE, OMHOMHATIBHOE PACIIPEACIICHHE.

K konity 11 kimacca oOy4aroniuiics HayuuTes:

OIIEPUPOBATE MMOHATHAMHU: COBMECTHOE PACIPEACIICHAE ABYX CIIYYaWHBIX BEJINYNH,
MCIOJIb30BaTh TAOMUIy COBMECTHOIO PACHPEACIICHUS IBYX CIyYaWHBIX BEIMYWH IS
BBIICIICHUSL  PACHPEACIICHAS KOKIONM BEJIWYUHBL, OIPEICICHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH,

CBOOOAHO OMEPUPOBATh MOHITHEM MATEMATUUYECKOTO OXXUAAHUSA CIydailHON
BEIIMYMHBI (PaCHpPEACIICHUs), MPUMEHSATh CBONCTBA MATEMATHYECKOTO OXKHMIAHUS PU
PELICHUM  33Ja4, BBIYKMCIATE MATEMATHUYECKOE OKMAAaHWE OWHOMMAIBHOTO U
FEOMETPAIECKOr0 PACIIPEACIICHHAI,

CBOOOAHO OMEPUPOBATh TOHATHSAMHU: JUCHEPCUS, CTAHIAPTHOE OTKIIOHCHHE
CIIy4aiiHON BEJWYUHBI, IPUMEHATH CBOWCTBA IHUCHEPCHUHA CIIYYAWHON BEJIMYUHEI
(pacnpeneneHns) TPU  PEIICHHM 334a4, BBIYMCIATH JUCHEPCHI0 M CTAHIAPTHOE
OTKJIOHECHHE T€OMETPHYECKOTO M OMHOMHATIBHOTO PACIPEACIICHUH;

BBIUKCTISATE BBIOOPOYHBIE XAPAKTEPUCTUKKA MO JAHHOW BBIOOPKE W OLICHHUBATH
XapPaKTEPUCTHKX  TFEHEPAJbHOW  COBOKYMHOCTH  JAHHBIX MO  BBIOOPOYHBIM
xapakTepucTukaMm. OLEHUBATh BEPOSTHOCTH COOBITHMA M TPOBEPATh NPOCTEHIINE
CTATUCTUYECKUE TUITOTE3BL, ITOJIB3YICh N3YUCHHBIMU PACIIPEACIICHUSAMMU.
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10 kaace
HazBanue KonnuecTso OCHOBHBIE BUJIBI AEATEITBHOCTH
OCHOBHOE COAEP)KAHUE
pazniena (TeMbl) 4acoB o0y Jaroumxcs
DneMeHThI Teopun rpadoB 3 ['pad, cBs3HbIH rpad), NpeaCTaBICHUE [TpencraBnsaTe OOBEKTHI U CBI3U
3a/1a4M ¢ MOMOILIBIO Tpada. MEXAY HUMH C TOMOLIBIO Tpada,
CreneHb (BaJIEGHTHOCTh ) BEPUINHBI. HaxXOJIUTh MTyTH MEXKTy BEpUIMHAMHA
[Tyts B rpade. Llenn v UKIIBL. rpada.
['padbl Ha mitockocTu. JlepeBo Boiaenste B rpade nenu u mukIisL.
CIIy4aifHOTO 3KCIIEPUMEHTA CTpouTh AEPEBO MO OMUCAHUIO
CJIyYalHOTO OIBITA, ONMUCHIBATH
Cily4ailHble COOBITHS B TEPMUHAX
JepeBa.
Pewares 3a1aun ¢ noMouUpr0
rpados
Crny4daiiHbIE OMBITHI, 3 CryyaifHbIe SKCIEPUMEHTHI (OTIBITHI) Bbiienste u onuckiBaTh

ciyvaitHbie COOBITUS U
BEPOSITHOCTH COOBITHI

Y CITy4YaifHbIe COOBITHSL. DIIEMEHTAPHBIE
coObITHA (MCXO0ABI). BeposTHOCTB
citydaifHOro coOpiTusi. BepostHocTH
COOBITHI B ONBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJly4aifHbIE COOBITHS B CITy4aifHOM
OTIBITE.

DopMyIIMpPOBATH YCIOBUS IPOBEACHUSA
CJIyYaHOTO OTBITA.

HaxonuTe BEpOSTHOCTH COOBITHIA

B OIBITaX ¢ PABHOBO3MOKHBIMU
DJIEMEHTAPHBIMU UCXOAaMHU
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Onepauyu

HaJ MHOKECTBAMU

Y COOBITUSIMHU.
Cno>keHHe U YMHOKEHHE
BEPOSITHOCTEN.
YcnoBHas BEPOATHOCTb.
HezaBucumsie coObITUs

[Tepeceuenue, 0ObETUHEHUE MHOYKECTB
1 COOBITUH, TPOTUBOMOJIOKHBIC
coObiTHs. DOpMyIa CIIOKECHHUS
BEPOSTHOCTEN Y CIOBHAs BEPOATHOCTD.
YMHOKEHUE BEPOATHOCTEN.

dopMmyna yCIOBHON BEPOSATHOCTH.
dopmyia MOJHON BEPOSATHOCTH.
®dopmyna baiieca. HezaBucumeie
COOBITHS

Hcnone3oBars auarpammel Disiepa

1 BepOaIbHOE OMKUCAHUE COOBITHIMA
IIPY BBITTOJIHEHUHT ONEpalii

HaJl COOBITUSIMHU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHIA IO MEPE HACTYTUICHUS
JPYruX COOBITHI B CTy4aifHOM OTMBITE.
Pemars 3a1a4m, B TOM 4HCIIE

C UCIIOIB30BAHUEM JEPEBA CITYYaHOTO
OMbITa, POPMYI CIIOKEHUS

Y YMHO>KEHUS BEPOATHOCTEH

OneMEHTBl KOMOWHATOPUKH

KoMOuHaTOpHOE NMPaBUIIO YMHOKEHUSI.
[lepecranoBku u (pakropuan. Yucio
coyertanuii. TpeyronpHuk [lackans.
dopmyna 6uHoma HeroToHa

DopMyIUPOBATh U T0KA3BIBATH
KOMOMHATOPHBIE (PAKTHI.
Hcnonb30Barh MpaBuiIo YMHOKECHUS,
W3YYCHHBIE KOMOMHATOPHBIE (POPMYJIBI
JUTS IEPEUMCIICHHS SJIEMEHTOB
Pa3IMYHBIX MHOYKECTB, B TOM YUCIIE
3JIEMEHTAPHBIX COOBITUI B CIIy4aiiHOM
OTIBITE.

[Tonb3oBarbest popMynon u
TpeyronbaukoM [lackamns

JUTSL OTIPEACIICHUS YUCIIA COUETAHUM.
[TpumensTes popmyny OMHOMA
Herotona ans npeoOpazoBanus
BBIPOKEHUN
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Cepun nociea0BarebHbIX 5 buHapHbIii ciy4YaitHbIi ONBIT Pa30uBarek CIOMXKHBIEC SKCIIEPUMEHTHI

ucnbiTanuii. icnsiranus (MCIIBITAaHKE ), YCIIEX U HEY1ava. HA OTJETBbHBIC UCTIBITAHUS.

bepuymm. HezaBrucumeble ucnbiTanus. Pewares 3amaun Ha NOUCK

Cny4aiiHblii BEIOOD Cepust HE3aBUCUMBIX HUCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEpUU

13 KOHEYHON COBOKYITHOCTH 10 niepBoro yenexa. Cepus MCIIBITAaHU 10 TIEPBOTO ycrexa u
HE3aBUCUMBIX UCTIBITAHANA bepHyIu. B CEpUsX MCNBITaHUK bepHym,
Cnyuaiinblid BBIOOP U3 KOHEUHOU a TAKXKE B OIIBITAX CO CIIYYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH
[TpakTuueckas padbora C MCIOIb30BAHNEM KOMOMHATOPHBIX
C UCTIOJIb30BAHUEM SJIEKTPOHHBIX (dakToB U POPMYJI, B TOM YKCJIE B XOJIE
TabJInL NPAKTUYECCKON pabOThl C MPUMEHEHUEM

CTaHJAPTHBIX PyHKIMH
CrnyyaiiHble BETMYAHBI 14 Cnyuaitnas BemmunHa. Pacnipenenenue OcBauBaTh NOHATHS: CIly4YaiiHas

W pacrpeaesicHus

BEPOATHOCTEN. /[narpamma
pacnpenenenus. Onepanumn

HaJl Cy4YaifHBIMUA BETUYUHAMM.
IIpumepsl pactipenenenuii. bunapHas
ciy4aiiHas BellMYrHa. [ 'eoMeTpruyecKkoe
paci-peneiicHue. buHoOMHUaAIBEHOE
pacnpeneneHue. MaremaTtuyeckoe
0’KHAIAHWE CITYYalHOW BEJTNYUHBI.
COBMECTHOE pacnpeNeICHUE BYX
CIIy4JaiHbIX BeU4YnH. HezaBucumeie
Cly4YaiiHbIC BeJIMUMHBL. CBOHCTBA
MaTEMaTUYECKOr0 O’KUTaHHS.

BEJIMYMHA, PACTIPEACIICHUE, TA0IMIA
pacrpeneeHus, fuarpaMma
pacrpenencHusl.

HaxoauTte 3HaYeHus CYMMBI U
[IPOU3BEACHUS CITyYANHBIX BEIMYHH.
CtpouTh OMHAPHBIE PACTIPEACTICHUS
10 OMHMCAHUIO COOBITHI B CITyYaiHBIX
onbITax. CTPOUTH M PACIIO3HABATH
reOMETPHYECKOE U OMHOMHATIBHOE
pacrpenencHusl.

Pemare 3anaun Ha BEIUMCIIEHHE
MAaTEMaTUYECKOr0 O>KUATaHHS.
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MareMaTnueckoe OkuaHue ONHAPHOM
CIIy4ailHON BEJINYNHBL
Maremarnyeckoe OKAIaHue
F€OMETPUYECKOTO U OMHOMUAJIBHOTO
pacnpeaeneHuii. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHUE. Jlucnepens
OWMHApHOW CITy4alHOU BEMYMHBI.
CBolicTBa IUCTIEPCUN.
Maremarnyeckoe OKAIaHue
MPOU3BEJCHUS U AUCIEPCHS CYMMBbI
HE3aBUCUMBIX CITy4YailHbIX BEJTUYMH.
Jlucnepcusi OWHOMHUATIEHOTO
pacrpeacneHusl.

[TpakTuueckas padbora

C UCTIOJIb30BAHUEM JICKTPOHHBIX

Ta0 1Y

CTpoUTh COBMECTHBIE PACIIPEACIICHHUSI.
H3yyate cBOIiCTBA MATEMATHYECKOTO
OKUIaHUS.

Pemare 3aaum ¢ mOMOIIBIO
M3YYEHHBIX CBOUCTB.

[To n3y4yeHHBIM (pOpMYJIaM HAXOANUTh
MaTeMaTUYECKUE OJKUIAHUS
CJIYYaiiHBIX BEJIMYUH, UMEFOLINX
reOMETPHYECKOE U OMHOMHATIBHOE
pacnpeaeneHus

OcBauBaTh NOHATHS. AUCTIEPCHUS,
CTaHIAPTHOE OTKIIOHEHHE CITyYaHON
BEJINYHHBIL.

Haxoaute aucrniepcnro

10 paclpenesIEHHIO.

H3yyare cBOiCTBA AUCIIEPCHH.

[To n3y4yeHHBIM (pOpMYJIaM HAXOANUTh
JUCHEPCHI0 OMHOMHATIEHOTO
pacrpenencHus, B TOM YUCII€ B XO/€
NPAKTUYECCKOH PadOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT' PAMME

34
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11 KIIACC
HazBanue KonnuecTtso OCHOBHBIE BUJIbI ACATEILHOCTH
OCHOBHOE COAEP)KAHUE
pazaena (TeMbl ) 4acoB o0y Jaroumxcs

3aKoH OONBIINX YHCET 5 Hepasencto UeObimuépa. Teopema Pa3Oupate 10Ka3aTenbCTBa TEOPEM.
YeoOriména. Teopema beprysun. OcBauBare BEIOOPOYHBII METOA
3akoH OonbiMX ynces. BeiOopouHbiii HUCCJIEA0OBAHMI, B TOM YHCIIE B XO/JI€
METO]I UCCIICTOBAHMIA. NPAKTUYECCKOH PadOTHI
[TpakTuyeckas padota
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TadIMI

DNEMEHTBI MATEMATUYECKOM 6 ['eHepanbHast COBOKYMHOCTh U OcBauBarb NOHATHS: TEHEPATIbHAS

CTaTUCTHUKH

cilydaiiHas BEIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMHU XaPAKTEPUCTUKAMH.
OueHka cpeiHero U AMCIepCun
TCHEPAIIBHON COBOKYITHOCTH

C MOMOILBIO BEIOOPOYHBIX
xapakTepucTuk. ONEHUBAHUE
BEPOATHOCTEH COOBITHIA O BEIOOPKE.
Craructuueckas runoresa. [Ipoeepka
[MPOCTENIINX TATIOTES C ITOMOIIBIO
CBOMCTB M3yUEHHBIX PaCIPEICICHUN.
[TpakTuyeckas padbota

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TadIMI

COBOKYITHOCTb, BEIOOPKA, BEBIOOPOYHOE
CpEIHEE U BEIOOPOYHAS TUCTIEPCHSI.
Berumnciare BEIOOPOUYHBIE
XaPAKTEPUCTUKU U HA UX OCHOBE
OLICHHMBATh XapaKTCPUCTUKU
TEHEPATBHON COBOKYITHOCTH.
OcBauBarh NOHATHUS. CTATUCTUYECKAsS
TUIOTE3A.

OueHuBaTh BEPOATHOCTH COOBITHIA 1
NPOBEPATH MPOCTEHIINE TMIIOTE3BI
Ha OCHOBE BBIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUYECKOM
paboTHI
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HenpepbiBHBIE ClTydaiiHbIE
BEJIMYMHBI (PACIPEICIICHNUS ),
MOKa3aTeNbHOE U
HOPMaJIbHOE PaCMpeEICHUsI

[TpuMeprl HEMPEPBIBHBIX CITYYaHHbIX
BeNUYUH. DYyHKIMS TUIOTHOCTH
BEPOATHOCTH. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3aaay,
MPUBOSIIMX K NTOKA3ATEIIBHOMY

Y K HOPMAIBHOMY PacpeIeICHUsIM.
OYHKIMS IOTHOCTH BEPOSITHOCTH
MOKA3aTeJIbHOIO PACIPEAECTICHUS.
OYHKIMSA TUIOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO PaclpeaeineHus

3HAKOMHTHCS MMOHATHAMMU:
HEMpepbIBHAs CyvaiiHas BETMYHHA,
HENPEPBIBHOE PACHPEACTICHHE,
(YHKIMS TUTIOTHOCTH BEPOSTHOCTH.
HaxoauTe BEpOSITHOCTH COOBITHIA
1o JaHHOW (pyHKIMU

MJIOTHOCTH.

3HAKOMHTBHCS C TOHSTUSIMH:
NOKa3aTenbHOE PaclpeiecHuE,
HOPMAJIBHOE PACHPECIICHUE.
BbIaenaTs o onucaHuto ciiyvyaiiHble
BEJIMYMHBI, PACTIPEACIICHHBIC

10 TIOKA3aTENbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
PazOupate npumepsl 3a1a4,
NPUBOIAIIMX K MOKA3aTEIbHOMY
pPacrpeacsiCHUIO U K HOPMAIBHOMY
pacnpeneeHnIo

Pacnpenenenue Ilyaccona

[TocnmenoBaTeNbHOCTD OJIMHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3amaun, NPUBOAALLECH

K pacnpenenenuto [Iyaccona.
[TpakTuyeckas padbota

C HCTOJIB30BAHUEM SJIEKTPOHHBIX
Ta0JIHII

Bbraensats no onMcanuio Ciiy4aiHoro
OTbITA BEJIMYUHBL, PACTIPECTICHHBIC

1o 3akony Ilyaccona.

Pemarp 3a1a4um, B TOM YKCIIE B XOI€
MPAKTUYECKOH padOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIMI SJIEKTPOHHBIX
Ta0 1Y
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CBs13b MEXKIY CTyYaitHBIMA 6 KoBapuanus nByx ciaydaitHbIx OcBauBarh NOHATUS. KOBAPHALUS,
BEJIMYMHAMU BesinunH. KoapduumeHT koppensiiun. | K03QPUUHAEHT KOPPEALUH, JINHEHHAS
CoBMmecTHBIE HAOMOAEHUS IBYX 3aBUCUMOCTb.
BeJIMUMH. BeIOopounslil ko3gpuuueHT | OneHMBaTh XapaKTep CBI3H MEXKTY
Koppensauun. Pazmnune Mesxxay CJIy4aiiHBIMU BEJIMYMHAMHA, UCXOIS
JMHEHHOH CBS3BIO M MPUYAHHO- W3 TPAPOJIbI JAHHBIX U BBIYMCIICHHBIX
CJIEACTBEHHOM CBA3bIO. JIMHEHHAsA XapaKTEPUCTHK.
perpeccus. IIpaktrueckas padora Hcnonb3oBarh quarpaMmmsl
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX paccerBaHus AJ1s1 H300PAKEHUS
TaOmuLL COBMECTHOT'O PACCEUBAHUS
JTAHHBIX.
Haxomute k03QpuumeHTs ocu
JarpaMMbl, B TOM YMCIIE B XOJE
NPAKTUYECKON pabOThl C MPUMEHEHUEM
CTaHJAPTHBIX PyHKIMH
O60061IeHnE U 11 [IpencraBneHne JaHHBIX C TOMOLIBI) [TOBTOPATE N3yYEHHOE U BHICTPAUBATH

cUCTeMaTu3auus 3HaHu!

TaOJIMIL U IUarpamM, ONKACaTENbHAS
CTATHCTUKA, OTIBITHI

C PaBHOBO3MO>KHBIMH
3JIEMEHTAPHBIMU COOBITUSIMHU,
BBIYUCJIEHUE BEPOATHOCTEN
COOBITHI C MpUMEHEHHEM (POPMYIT U
rpauyUeCKuX METOIOB
(KoopauHaTHAs TpsiMasi, 1EPEBO,
auarpamma Didsiepa), ciaydaiHble

CHUCTEMY 3HAHUH
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BEJIMYUHBI U PACIPEACIICHUSI,
MaTeMATHYECKOE OKUIAHUE
CIIyYalHON BETUYAHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT' PAMME

34
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