[Tpunoxenne k OOIT COO MAOY «Cpennsis mikosa NoS»

PABOYAA ITPOI'PAMMA 110
MATEMATUKE

(yriryOJIeHHBIN YPOBCHB )

(ma 10-11 xmaccoB 00pa30BaTENbHBIX OPTraHU3AIIMI)



Koraneim — 2023

Pabouast mporpamma o yue6HOMY TipeaMmety «Marematukay (yriayOaEHHBIHI
ypoBeHb) (mpenmeTHass oOnacth «Marematuka u uH(pOpMatuka») (manee
COOTBETCTBEHHO — IIporpaMma [0 MaTeMaThKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTEJIBHYIO 3aMUCKYy, COAEpKaHUE OOYyYEeHUs, IUIAHUPYEMBIE PpPE3yJIbTaThl
OCBOCHHMSI MPOTPAMMBI 10 MATEMATHKE, TEMAaTUUYECKOE IJIAHUPOBAHUE.

[losicHuTenpbHast 3amKMcKa OTpaXkaeT oOlue Ueldd H 3a7adyd  U3ydyeHHUs
MaTeMaTUKH, XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €€ H3yYCHUIO
OOyYarOIIMMUCS, MECTO B CTPYKType YYe€OHOro IUIaHa, a TakkKe MOAXOAbl K
oTOOpY COAEpPKAHUS,K ONPEJCICHUIO TUNIAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE
TEMAaTUYECKOTO IJIAHUPOBAHUSL.

Conepxanue OoOy4YeHHUsS pPaCKpbIBACT COJACP)KATEIIbHBIC JUHUU, KOTOPbIC
IpeaiaratoTces 171 00513aTeIbHOr0 U3YUEHUS B KaXKIOM KJIaCcCe Ha YPOBHE CPEJTHETO
oO1ero oOGpazoBaHMS.

[Inanupyemblie pe3ybTaThl OCBOCHHSI POTPAMMBbI IO MaTeMaTUKE BKIIOYAIOT
JUYHOCTHBIE, METAIIPEAMETHBIE PE3yJIbTAThI 32 BECh MEPUO]I OOYUCHHsI Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUs, a  TaKkKe  MOPEAMETHBIE  JOCTUKEHUS
00y4YaromnIerocs 3a Kak bl Toj] O0y4eHHUs.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo MaTeMaTWKe YTIyOJEHHOTO YPOBHS I OOyYaronIuxcsl Ha
ypOBHE cpeaHero obmero obpaszoBaHusi paspadoraHa Ha ocHoBe ®I'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWUW,  MPEABSABISAEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHUI0, W TPAAMUIUNA POCCHUIMCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 10 MaTeMaTHKe 00ecleuynBaeT OBJAJCHUE KITHOUEBBIMU
KOMITETCHIIUSIMH, COCTABJISIFOIIIUMU OCHOBY JIJIi CAMOPAa3BHUTHS W HEMPEPHIBHOTO
o0pa30BaHUs, IEIOCTHOCTh OOIIEKYILTYPHOTO, JUYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JINYHOCTHOOYHAFOIITNXCSL.

B mporpamme mo Marematuke ydTeHbl ujeu U mojoxenus «Konmenuu
pa3BUTUS MareMmaTudyeckoro oOpaszoBanus B Poccuiickoit ®Depeparun». B
COOTBETCTBHHC Ha3BaHMEM KOHIICMIIUA MAaTEeMAaTHUYECKOe 00pa3oBaHUE JOJIKHO, B
JaCTHOCTH, peIIaTh 3ajady oOecledeHuss HEOOXOIMMOTro CTpaHe dYHCIa
oOydJarommxcsi, MaTeMaTH4ecKas TMOJArOTOBKAa KOTOPBIX JIOCTaTOYHA IS
MPOJOJDKEHHsST  O0pa30BaHUS TIO0  PA3IMYHBIM  HAMpaBICHUSM,  BKJIIOYAs
npenojaBaHle MaTeMaTUKH, MaTeMaTH4YeCKHe HCCleoBaHus, paboty B cdepe
WHOOPMAITMOHHBIX TEXHOJOTHA M JPYTHX, a TaKXke OO0CCTeUeHUs I KaxkKI0Tro
OoOy4JaroIerocss BO3MOXKHOCTH JOCTMDKCHHS MAaTEMaTHYeCKOW ITOJATOTOBKH B
COOTBETCTBHM C HEOOXOAMMBIM €My YpOBHeM. MIMEHHO Ha pelIeHHe dTUX 3a1ad
HalleJIeHa MpoTrpaMMa Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHSL.

B snoxy mudpoBoit Tpancopmaiiuu Bcex chep 4eI0BeUECKON NeITeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 Xopolen



MaTEeMaTHYeCKON MOJATOTOBKUA. DTO OOYCIOBJIEHO TE€M, YTO B HAIM JHU PACTET
YUCJIO CHEIUAIbHOCTEH,  CBS3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHUEM
MaTeMaTUKU: U B c(pepe DSKOHOMHKM, U B OM3HECE, U B TEXHOJOTMYECKHX
o0nacTax, U JakeB T'yMaHUTapHbIX cepax. Takum 0O6pazom, Kpyr oOydaronmxcs,
JUIsL KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MpPeaIMETOM, (yHIaMEHTOM
oOpa3oBaHMsI, CYIIECTBEHHO pacmupsiercs. B Hero BXOASAT HE TOJBKO
oOyuaroluecs, MJIAHUPYIOIIME 3aHUMAaThbCsl TBOPUECKOM M HCCIEN0BATENbCKON
paboToii B 00lacTH MaTeMaTuKu, HHPOPMATHKH, (PU3UKU, SKOHOMHUKH U B JIPYTHX
o01acTax, HO U T€, KOMY MaTeMaTHKa Hy’KHa JIJIsl UCIIOJIb30BAHUS B MPOQeCcCHsiX, He
CBS3aHHBIX HEMOCPEJACTBEHHO C HEW.

[Mpuknagnas 3HAYMMOCTHP MaTeMaTUKH OOyCIIOBJI€Ha TeM, 4To €&
OpeaIMETOM  SIBJSIIOTCS  (DyHJAAMEHTaJbHbIE CTPYKTYpbl HAIIEro  MHpa:
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMUYECTBEHHbIE OTHOLIEHUS, (PYHKIMOHAIbHbBIE
3aBUCUMOCTH U KATETOPUH HEONPEIEIEHHOCTH, OT MPOCTEUIINX, YCBAaUBAEMBbIX
B HEMNOCPEACTBEHHOM OINBITE, JO JIOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pa3BUTHS  HAYYHBIX M  TEXHOJOTMYECKUX  MAed. be3  KOHKpETHBIX
MaTEMaTUYECKUX 3HAHUN 3aTPyJHEHO IOHMMAaHHWE IPHUHIUIIOB YCTPOWCTBA U
HCIIOJIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHE M HHTEpPIpeTanus
pa3HOOOpa3HON CcoLMaIbHOW, 3KOHOMHYECKOW, MOIUTHUYECKON HHpOopManuy,
Manod(p(eKTUBHA IOBCEIHEBHAs IMpaKTHUYecKas JeATeNbHOCTh. Bo MHOrmx
chepax mnpodeccuoHaATBHON EATEIbHOCTU TPEOYIOTCS YMEHUS BBINOJIHATH
pacuéThl, COCTaBJISTH ANTOPUTMbI, HNPUMEHATH (QOPMYJbl, MPOBOJUTH
r€OMETPUYECKUE M3MEPEHUsT U  IOCTPOEHHUs, YuTaTh, 00padaThIBaTh,
UHTEPIPETUPOBATh U MPEJCTaBIATh, MHPOPMAIIMIOB BUIE TaOJMII, JUarpaMmm U
rpauKoOB, MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIXCOOBITHIA.

OAHOBpEeMEHHO C pacmMpeHueM cdep MNPUMEHEHUS MaTEeMaTUKU B
COBPEMEHHOM 00111ecTBE BCE O0JIee BaXKHBIM CTAHOBUTCS MAaTEMATUYECKUIN CTUITb
MBIIUICHUS, TPOSBISIIOUIMICA B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B
Mpoliecce M3yYEHUs MaTeMaTUKU B apCceHall MPUEMOB U METOJIOB MbIIUICHHUS
YeJloBEKa €CTECTBEHHBIM OO0pa3oM BKJIIOYAIOTCS HWHAYKLIHUS M JEeTyKIus,
00001IeHHNEe MW KOHKpETHU3alus, aHajdu3 M CHUHTE3, Kiaccuduxkauus Hu
cuctemarusanus, adcrparupoBaHue U aHajorusi. OOBEKTHl MaTEeMAaTUYECKUX
YMO3aKJIIOUEHUW, TMpaBWiia HMX KOHCTPYMPOBAHUSI PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOEHUM, CIOCOOCTBYIOT BbIPaOOTKE yMEHHUS POPMYIUPOBATH,
00OCHOBBIBaTh U JI0Ka3bIBAaTh CY)KJIEHHUS, TEM CaMbIM (POPMHUPYIOTIOTHUYECKHI
CTWJIb MblIUICHUS. Benymias ponb NpuHAUIEKUT MaTEMAaTUKEB (DOPMUPOBAHUU
AITOPUTMHYECKON KOMITOHEHTHI MBIIIJIEHUS] U BOCIUTAHUN YMEHUH 1€CTBOBATH
10 3a/JIaHHBIM AJITOPUTMAM, COBEPILIEHCTBOBATH M3BECTHBIE U KOHCTPYUPOBATH
HOBBIE. B mporiecce pelieHust 3aJady — OCHOBBI JUIsl OpraHU3alMKU y4eOHOU
JEATENBbHOCTH HAa YPOKaX MAaTEMAaTHKU — Pa3BUBAIOTCSA TBOpPUYECKask HIIPUKIIAIHAS
CTOPOHBI MBIIIICHHUS.

OOyueHue MaremMaTHKe AAE€T BO3MOXKHOCTb pa3BUBaTh y OOydarolmuxcs



TOYHYIO, PallHOHAIbHYIO U MH(POPMATUBHYIO peyb, YMEHHE OTOMpATh HaubosIee
MOJIXOJAIINE SI3BIKOBBIC, CHMBOJMYECKHE, Tpapuueckue CpeacTBa JUIs
BBIPAKEHUSI CYXKJIEHUW M HArjasgHOro uX mpeactaBieHus. HeoOxomumbiM
KOMITIOHEHTOM O0IIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS oOIee
3HAKOMCTBO C METOJIaMU TIO3HAHUSA JCHCTBUTEIBLHOCTH, IMPEACTABICHHUE O
mpeIMeTe U METO/I€ MAaTeMAaTHUKH, €r0 OTIMYUAX OT METOJOB €CTECTBEHHBIX H
I'YMaHUTAPHBIX HayK, 00 0COOCHHOCTSX MPUMEHEHHSI MaTEMaTUKHU VISl pelICHUs
HAyYHBIX U MPUKIAJHBIX 3a/a4. TakuM o0pa3oM, MaTeMaTHuecKoe 00pa3oBaHue
BHOCHUTCBOM BKJIaJl B ((OPMUPOBAHKE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

W3ydyeHne wmareMaTuKu CIIOCOOCTBYET SCTETUYECKOMY BOCHUTAHHIO
YesioBeKa, MTOHUMAHUIO KPacOThl U M3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHHIM,
BOCHIPUSATUIO TEOMETPUUECKUX POPM, YCBOCHHUIO HJIEU CUMMETPHUHU.

[TpuoputeTHpiMu 1ensiMU OOyueHusi matematuke B 10-11 knaccax Ha
YIIyOJIEHHOMYPOBHE MPOIOHKAIOT OCTABATHCS:

dbopMupoBaHHE IICHTPAIbHBIX MaTEMaTHUYECKHX TOHATHUH  (YHUCIIO,
BEJIMUYMHA, TeOMeTpuueckas (urypa, NEpEeMEHHas, BEPOSTHOCTb, (QYHKIMS,
MPOW3BOJHAS,  WHTETpa), o0ecrneYnBaronIfx PEEMCTBEHHOCTD u
HEPCIEKTUBHOCTh MAaTEMATUYECKOT000pa30BaHus 00yUaOIINXCS;

NOJIBE/ICHHE O0YYaIoIIUXCs HA JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMaTUKU U OKPY>KAIOIIETO MUPa, MOHUMAHHIO MAaTEMaTUKH KaK
yacTH 001Iel KyJIbTyphl YEIIOBEUECTBA,

Pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yyaromumxcs,
[O3HABATEJIbHOM aKTMBHOCTH, MWCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTU
MBIIUJICHHS], UHTEpeca K N3YYCHUIO MaTeMaTHKH;

¢dopMupoBanre QyHKIMOHATBHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHHUS
pacrmo3HaBaTh MaTEMaTUYECKUE ACTIEKTHl B PEATbHBIX )KHU3HEHHBIX CUTYAIHSIXH
OpU U3YyYEHUHU JPYrUX Y4YEOHBIX NPEIMETOB, MPOSBICHHS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyIUpPOBAaTh UX Ha S3bIKE MATEMATUKH M CO3/1aBaTb
MaTEeMaTHYeCKHE MOJIETH, MPUMEHSTh OCBOCHHBIM MaTeMaTHYeCKHi ammapar
JUIA  pelleHus] NPAKTHUKO-OPUEHTUPOBAHHBIX 3aJad, HWHTEPIPETHPOBATh U
OIICHMBATHIIOTYYCHHBIE PE3yIbTATHI.

OCHOBHBIMM JIMHHUSIMU coAepkaHusi Marematukun B 10-11 knaccax
yrayOnEHHOTO YpOBHA ABISIIOTCA: «YUuciaa ©W BBIUMCIEHUS», «Ajredpa»
(«AnreOpanyeckue BhIpOKEHUS», «YpaBHEHMs M HepaBeHCTBa»), «Hauana
MaTEMaTUYECKOTO aHaJIU3ay,

«I"eometpus» («['eomerpuueckue ¢Gurypsl U uX CBOMCTBa», «l3Mmepenue
reOMETPUUYECKUX BEINYUHY»), «BeposTHOCTh UM cTaTHcTUKa». JlaHHbBIE JUHHUH
Pa3BUBAIOTCS MapaJIENIbHO, KaX/Aasi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOA,
OJTHAKO HE HE3aBUCHUMO OJ[HA OT APYTOil, a B TECHOM KOHTAKTE U B3aUMOICHCTBHUH.
Kpome »3TOro, ux oOBEOUHSET JIOTUYECKash COCTaBIAOLIAS, TPAIUIIMOHHO
npucylias MaTeMaTHKE W TPOHMU3BIBAIONIAS BCE MaTeMaTHUYECKHUE KypChl U
conepxarenpabie JuHUA. ChopmynupoBanHoe Bo OI'OC COO TtpeboBanue



«YMEHHUE OINEepUpOBaTh IOHATHUAMHU: OIpPENEICHUE, aKCHUOMa, Teopema,
CJIEJICTBHE, CBOICTBO, MIPU3HAK, J0KAa3aTeNIbCTBO, PaBHOCUJIbHBIE
(GopMyIUpOBKH, yMEHHE (OPMYIMPOBaTH OOpaTHOE U HPOTUBOMOJIOKHOE
YTBEpXKACHHE, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, HUCIOJIB30BATH METOT
MaTeMaTUYeCKON WHIYKUUHU, MPOBOJIUThH JI0Ka3aTEJbHBIE PACCYXICHUS IpPU
pElIeHNH 3a/ay, OLICHWBATh JIOTUYECKYIO IPaBUIIBHOCTh PacCyXICHUN»
OTHOCHUTCSI KO BCEM y4eOHBIM KypcaMm, a (pOPMUPOBAHUE JIOTUYECKUX YMEHHI
pacnpezensercs MO BCEM TrojJaM OOy4YeHHMsT Ha YPOBHE CpEIHEro OOIIEro
o0pa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maTemaTHKa SBISAETCA O0S3aTEIbHBIM

OpeIMEeTOM Ha JaHHOM YpoBHE oOpazoBanus. Hactosmieil mporpamMmoil 1o
MaTeMaTHKe NpeycCMaTpUBAETCS U3yUeHUE YUeOHOro npeamMera «MaremaTruka
B paMKax TpEX yueOHBIX KypcoB: «AnreOpa M Hayajla MaTeMaTHYECKOTO
aHanuszay», «l'eomeTpus»,
«BeposTHOCTP W crathCcTHKa». @OpMHUpPOBaHUE JIOTUYECKUX YMEHHUH
OCYILIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET OOy4YEHHUs Ha YpPOBHE CPEAHETO
oOmero o0pa3oBaHUs,a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCA B COAEpP’KaHUE BCEX
Ha3BaHHBIX BbIIIE YUEOHBIX KYpPCOB.

OO1ee KOJIMYECTBO YaCOB, HANPABICHHBIX HAa M3yUYE€HUE MATEMaTUKHU Ha
yriry6ieaHoM ypoBae — 544: B 10 kmacce — 272 gaca (8 wacoB B Hezpeno), B 11
Ki1acce —272 vaca (8 yacoB B HEJIEIIO).

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI

IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCcKOro BOCHIUTAHMS:

c(OpMUPOBAHHOCTH TPAKTAHCKON TIO3UIIMH 00yUAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO0 YJ€HAa POCCUHWCKOrOo OOIIECTBA, MPEACTABIECHUE O
MaTEMaTUYECKUXOCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
MpoNEeAyp TPa)kKIaHCKOTO o0miecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUE
B3aUMOJEMCTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIIUSIMH ¥ Ha3HAYCHUEM;

2) MaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUICKOMN IPayKIaHCKON UICHTUIHOCTH, YBAXKEHUS K
MPOUIJIOMY ¥ HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH, HEHHOCTHOE OTHOLLICHUEK
JOCTUKECHUSAM POCCHUMCKHMX MAaTEMaTUKOB M POCCUUCKOW MAaTEMATUYECKOU
IIKOJIBI, UCTIOJIb30BAHUE ATHUX JOCTHKEHHUM B JPYTMX HAayKaxX, TEXHOJIOTHUSIX,
chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:



OCO3HAHUE JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa,
c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSA, OJTHYECKOTO  ITOBEICHUS,
CBA3AHHOTO C TMPAaKTUYECKUM NPUMEHEHHUEM JOCTH)KEHMM HAyKu U
NEeATENbHOCThI0  YYEHOIO, OCO3HAHUE JIMYHOIO BKJaJa B IOCTPOCHHUE
YCTOMYUBOTO Oy IyIIIEro;

4) 3CTeTH4eCKOT0 BOCTUTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMATHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, penIeHun, pacCyXIEHUN,
BOCIIPUMMYMBOCTBK MAaT€MaTHYECKUM ACIIEKTAM PAa3JIMYHBbIX BUJOB UCKYCCTBA;

5) dpu3nyecKoro BOCIUTAHNS

COPMHUPOBAHHOCTh yMEHHS TMPHUMEHATh MAaTeMaTHYeCKHE 3HAHUS B
HUHTEPECax3I0pOBOro 1 6€30MacHOro 00pa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHUE
K CBOEMY 3I0POBBIO (37I0pOBOC MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHIATHN U

OT/bIXa, peryJspHas dusnueckas aKTUBHOCTB), ¢dusnueckoe
COBEPILIEHCTBOBAHME npu 3AHATHIX CIIOPTHUBHO-03JJ0POBUTEIBHOM
NEeATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH TPYIOIIO0OUS, HHTEpEC K
paznuyHbiM  cdepaM  MPOPECCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOD
Oynymieit npodeccun M peanu3oBBIBATh COOCTBEHHBIE >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh W CIHOCOOHOCTH K  MaTEeMaTHYEeCKOMY OOpa30BaHHIO U
caM000Opa30BaHUIO Ha TMPOTSHKCHUH BCEH KWU3HHU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKHX 3aJ1a4 MAaTEMaTUYECKON HAIIPABICHHOCTH;

7) KOJIOTMYECKOr0 BOCIIMTAHMS :

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAHHE BIIUSHUS
COLMAIIBHO- JKOHOMHUYECKHX TMPOLECCOB HA COCTOSHUE MPUPOJHOU H
COIMAIBHOM  CpEeJlbl, OCO3HAHWE TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX
npo0JieM, OpUEHTalMsI HAa TPUMEHEHHE MaTEeMaTUUYECKUX 3HAHUM Ui pelIeHUsI
3a/1ay B 00JIaCTH OKpYXKaloel Cpe/ibl, TUITAHUPOBAHUE TIOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JJIs1 OKPYKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOT0 TMIO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKM ©  OOIICCTBEHHOW MPAKTHKH, MOHUMaHHE
MaTeMaTHYECKON HayKd Kak c(epbl YeIOBEUYECKON MESTEIbHOCTH, DTAlOB €€
pasBUTHSI W 3HAYMMOCTH JIJISl PA3BUTHS IMBHJIM3AIMH, OBJIAJACHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYECKOW KYJIBTYpOHl KaK CpPEICTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO IEATEIHLHOCTh
WHIUBUIYATBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare u3ydeHHs] MAaTeMAaTHKH HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBanusi y oOyuaromierocs OyayT chOpMHUpPOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC ydYeOHBIC JEHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC
yuyeOHbIEe JCHCTBHUS, PETYISTUBHbIE YHHUBEpCAJIbHbIE Y4YeOHbIC JCHCTBUA,
COBMECTHAs JeATEIbHOCTb.

ITo3HaBaTe/ibHbIEe YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS
Ba3oBble JJornuyeckue a1eMcTBUSA:

BBISIBIISITh U XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TMOHSATUNA, OTHOLIEHUH MEXIY TMOHATUSIMH, (OPMYIHPOBATH
ONpENCIICHUs]  TIOHSTHUH, yCTaHABJINBATh CYIIECTBCHHBIA  TPHU3HAK
Kjaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUST W CpaBHEHUS, KPUTEPUU
MPOBOAMMOTIO aHAJIN3a;

BOCIIpUHUMATh, (opMyIupoBaTh U  NPeOOpPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIEH OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITD MaTeMaTUYeCKUe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MIPOTUBOPEYMAB (PaKTax, MAaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX, TIPEaJiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeNaTh BBIBOJABI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3AKTIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEIILHO JI0OKa3aTeIhCTBa MaTeMaTHYECKUX
YTBEPKICHUH (TMpsSMBIE W OT MPOTHUBHOTO), BHICTPAWBATh apPTyYMEHTAIIHIO,
MIPUBOANTH MMPUMEPHI 1 KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIICHMs, BBIOMpPATH HauboJiee TMOAXOIAIUA ¢  y4ETOM
CaMOCTOSITEIIHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble ncciaenoBarebCKue 1eMCTBUA!
UCITIOJIb30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MMO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIKE MPOTUBOPEUHE, MTPOOIEMY,
YCTaHaBJIMBATbUCKOMOE U JaHHOE, (hOPMUPOBATH TUIIOTE3Y, apIYMEHTUPOBATh
CBOIO MTO3UIINIO, MHEHUE;TIPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN
JKCIIEPUMEHT, UCCIIETOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEW MAaTeMaTHYeCKOr0 OOBEKTa, SBJICHHUS,
npolecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,

POLIECCAMY;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIONEHUS, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHU;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE Ipollecca, a TakKXKe BbIJABUTATH



IMPCAIIOJIONKEHHUA O €TO Pa3BUTUH B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBJISTH 1e(DUIINTHI MH(OPMALIUY, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha
BOIIPOCH ISl PELICHUS 3a1a4H;

BbIOMpaTh  WMHGOPMALMIO M3  HMCTOYHMKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUJOB U (DOPMIIPEACTABIICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPENCTABIATh €€ B pa3IMyHbIX (opMmax,
WJUTFOCTPUPOBATH IPpaPUUECKH;

OLICHHBATh HaJEXKHOCTD uH(bOpMaIuu o CaMOCTOSATEIILHO
c(hOpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YueOHbIe JTeHCTBUSA:

BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBHUSIMUU LIEJIAMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHHUs B YCTHBIX UIIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTAT;

B X0JI¢ 00CYKJI€HUS 3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK1a€MOIl TEMBI,
npoOJieMbl, pelaeMol 3ajaud, BBICKA3bIBaTh HJEH, HAIlEJICHHbIE Ha IOMCK
pELIeHUs], COMOCTABIATh CBOU CYXKIECHHS C CYXIACHUSMU IPYTUX YYAaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJCTBO MO3ULUH, B KOPPEKTHOU (popme
(opMyIHUpOBaTh pa3HOIIaCHs, CBOM BO3PAKEHUS;

NPEACTABIATh  PE3yJNbTAaThl  pElIEHUs  3a4adyd,  DKCIIEPUMEHTA,
MCCJIEI0BAHMSI, MPOEKTA, CAaMOCTOSITENBHO BBIOMpATh (hOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPEe3eHTaLNUN U OCOOCHHOCTEHN ayIUTOPUH.

PeryisiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUS
Camoopranusamnus:

COCTaBJISITh IIJIaH, aJITOPUTM PEIICHUS 33]1a4H, BEHIOMPATh CIIOCO0 PEIeHUs C
y4ETOM  UMEIOIIMXCS  PEeCypCcoB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUNA C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HABBIKAMHU  IIO3HABaTEIbHOM pedlIeKcMH KakKk OCO3HaHHUS
COBEPIIAEMBIXJCUCTBUM U MBICIIMTEIBHBIX ITPOIIECCOB, NX PE3YJIbTATOB, BIIAJIETh
crocodamMu CcaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ysibTaTa pelieHUs
MaTeMaTHYCSCKOM 3aJauH;

MPEIBUAETH TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a4a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAUJEHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIU U YCIOBUSIM, OOBICHATH
NPUYMHBl JIOCTWXKEHUST WM HEAOCTHKEHUSI PE3YJIbTATOB JEATEIBHOCTH,



HAXOJUTh OIIMOKY, 1aBaThOLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasi AeSITeJILHOCTD:

NOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIUBUAYAIbHON
paboThl Mpu pelmieHud Y4eOHbIX 3aJad, MPUHUMATH IIeJIb COBMECTHOMU
AesITeIbHOCTH, TUIAHNPOBATh OPTaHU3AIIMI0 COBMECTHOU pabOThI, pacpeaesiTh
BUBI paboT, OTOBapUBAThCS, OOCYKIaTh MpoIecC M pe3yibTaT paboTshl,
0000111aTh MHEHUSTHECKOIBKUX JIFOJIEH;

y4yacTBOBaTh B TPYyNmoBbIX (opmax paboTel (0OcyxaeHus, oOMeH

MHCHHH,

«MO3TOBBIE IITYPMBD» ¥ HHBIE), BBIIOJHATH CBOIO YacThb paboOTHl |
KOOPAWUHHUPOBATh CBOM ICUCTBUSA C JIPYTUMH 4YJ€HAMU KOMAaHJbl, OLIEHUBATh
KauyecTBO CBOETO BKJIaJa B OOIIUII MPOIYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUS.

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS (efepalibHON pabouel TporpaMmbl
[0 MaTeMaTUKE IMPEJCTaBJICHbl MO TojlaM OOy4YeHHSI B paMKax OTACIbHBIX
y4eOHBIX KYpCOB B COOTBETCTBYIOIIUX pa3/iesiax HACTOAIIEH TPOTrpaMMBI.

OE/TEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJDBHAA 3AIIUCKA

VY4eOHbIil Kypc «AnreOpa 1 Hayajaa MaTEMaTHUYECKOTO aHAJIN3a» SBISETCS
OJIHMM M3 HamOoJee 3HAaYMMBIX B MpPOrpaMMe CpeaHero oOuero oOpa3oBaHus,
MIOCKOJIbKY,C OJTHOM CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y s
U3yUYEHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C IPYroil CTOPOHBI, (pOopMHUpYyET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIJICHHE 00yYaIOINXCs Ha YPOBHE, HEOOX0IUMOM
Ui OCBOEHMsSI MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH HU
IpYrux JUCUMIUIMH. B paMkax JaHHOro yd4eOHOro Kypca oOydaroniuecs
OBJIAJICBAIOT  YHHWBEPCAJbHBIM  S3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHpyeT CBOM TOCTHKEHUSI B MaTeMaTuieckon popme.

VYyebHblil Kypc anredpbl 1 Hayall MaTEMAaTUYECKOTrO aHaJIN3a 3aKjablBaeT
OCHOBY [UISl YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3WKH, XMUMHH, OHUOJIOTHH,
MOHUMAaHHWsI OCHOBHBIX TEHICHIIMH pa3BUTHs DSKOHOMHUKHA U OOIIECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTHUPOBATHCSA B  COBPEMEHHBIX MHQPPOBBIX W
KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO MCIIONb30BaTh MX JJISl JAJTbHEHIIEro
oOpa3oBaHWsi M B TIOBCEIHEBHON JXM3HH. B TO ke Bpems OBIaJCHUE
aOCTpakTHBIMM M JIOTHYECKH CTPOTMMHM KOHCTPYKIUSIMHU  anreOpsl u
MaTEMaTHYECKOr0 aHajliM3a pPa3BUBAaE€T YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh HMCTUHHOCTbH, JOKa3bIBaTh YTBEP)KICHHUSC MOMOIIBIO MHAYKIIUU
U pacCcyXJaTb JEAyKTHBHO, HCIIOJIb30BaTh OOOOIIEHHE M KOHKPETHU3AIHIO,



abCTparupoBaHHe M aHAJIOTUI0, (OPMUPYET KpEaTUBHOE U KPUTUUYECKOE
MBIIIICHHUE.

B xone u3yuenusi yuebHOro Kypca «Anredpa u Hayalla MaTeMaTUYECKOTrO
aHaaM3a» 00yJaroluecs MoJTy4YatoT HOBBIM ONBIT PEIICHUs MPUKIAIHBIX 3a1ad,
CaMOCTOSITEIIbHOTOTIOCTPOEHHSI MATEMATHUECKUX MOJIECIIEN peallbHbIX CUTYAaIluH,
UHTEPIPETAMA  TOJYYEHHBIX  PCEIICHUH, 3HAKOMATCS C  [PUMEpPaMH
MaTe€MaTUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAE, HAyKe M HCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPAMM.

Y4ueOHbIl Kypc 007aJaeT 3HAUUTEIbHBIM BOCIIUTATEIBHBIM MOTEHIIHAIIOM,
KOTOPBIN peann3yeTcs Kak 4dYepe3 ydeOHbIH Marepuai, CHOCOOCTBYIONTHI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U 4epe3 CnenuuKy yueOHOM
NEeATEIbHOCTH, TpPeOyIoIEel NPOJODKUTENbHON KOHLUEHTPAMM BHUMAHUA,
CaMOCTOSTEJIBHOCTH, AKKypaTHOCTH W OTBETCTBEHHOCTH 34 IIOJYy4YEHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HadajgaM MaTeMaTHYeCKOIo
aHaIM3a JEXKUT JeATEIbHOCTHBIA IPUHIUIT 00YUYEHUS.

B crpyktype ydeOHOro kypca «Anredpa W Hadaja MaTE€MaTHYECKOIO

aHaJIM3a» BBIJCICHBl CIEAYIOIIHE COJEPKATEIbHO-METOIUYECKUE JIMHUM:
«Yucna v BEIYUCICHUS,
«Dynkuuu U rpadpuxkmy, «YpaBHEHMS UM HepaBeHCTBa», «Hauwama
MaTeMaTU4YecKoro aHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE
COZIepKaTeIbHO-METOAMUECKUE JIMHUM H3Y4aloTCsl Ha MPOTSHDKEHUM JIBYX JIET
oOyueHHusi Ha YPOBHE CpeJHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSSA
Apyr Apyra ¥ IOCTENEHHO HAaChIIAsACh HOBBIMM T€MaMM W pazfenamu. J[aHHbIN
yu4eOHBIH KypC SBJSIETCSI MHTETPATUBHBIM, IOCKOJBbKY OOBEAMHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak aiureOpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOPUs MHOYKECTB, MAaTEMaTUYECKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBIaJeBalOT BcE Oolee
IIMPOKUM MaTeMaTUYECKUM almapaToM, y HUX MOCJIEI0BaTEIbHO popMupyercs u
COBEPILEHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYl0 MOJENb pealbHOU
CUTYaLlMH, IPUMEHITh 3HAHUS, TTOJIyYeHHbIE MPYU U3yYEHUU YYEOHOTo Kypca, AJis
pELIeHHs] CAMOCTOSATENBHO C(POPMYIMPOBAHHON MaTEMaTHUYECKOW 3a/1auu, a 3aTeEM
VUHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenpHO-METOAUYECKas TMHUA «HYHCIa 1 BBIYMCIEHUS» 3aBEPLIAET
(dbopMHpOBaHHE HABBIKOB HCIIOIb30BAHUS JACHCTBUTENBHBIX YHUCEN, KOTOPOE
OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO 0011Ier0 oOpazoBanus. Ha ypoBHe cpemanero
oO1ero odpazoBaHusi 0c000€ BHUMAaHHE yAeNndeTcsl (OPMUPOBAHUIO HABBIKOB
palMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIOIINX B c€0s MCIOJIb30BAHUE PA3IIMYHBIX
dopM 3amMcu yucia, yMEHHE JAeNaTh MPUKHUAKY, BBIIOJIHATH MPHUOIMKEHHbIE
BBIYMCIICHHUS, OLICHUBATh YUCJIOBBIEC BBIPAXKEHUS, pa00TaTh C MaTEMATUYECKUMHU
KOHCTaHTaMH. 3HAKOMble OOyYaroIIMMCSi MHOKECTBAa HATYpaJIbHBIX, LEJNbIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX YHWCEN JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXaoM W3 3TUX MHOXECTB PacCMaTpUBAIOTCS



CBOMCTBEHHbIE €My chelu(puyYecKue 3aJaydl W Olepaluu: JIeJICHUE Halleno,
ONEpUPOBAHUE OCTATKAMU Ha MHOXECTBE LEJIbIX YHCEN, OCOObIE CBOICTBA
palMOHANBHBIX U UPPALMOHATBHBIX YKCEN, apuMETUYECKHUE OTePalli, a TAKKE
M3BJICUCHHUE KOPHS HaTypalbHOM CTENIEHH HA MHOKECTBE KOMIUIEKCHBIX YHUCEIL
biarogapst mocnegoBaTEIbHOMY PACIIMPEHUIO Kpyra HUCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOYKHOCTSIMU UX TPUMEHEHHUS ISl PEIICHUS PA3JIMYHbIX 33/1a4
dopMupyeTcsi TMpencTaBiIeHUE O IUHCTBE MaTeMaTHKU KaK HAyKH U €€ pOJIUB
MOCTPOEHUU MOJENIel peaJbHOTO MUpPA, ITUPOKO HMCIOIL3YIOTCS 0000IIeHnE U
KOHKpPETH3aLusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANHM3YETCS HA MPOTSHKEHUH BCETO
oOydeHHs HA YpOBHE CpeHEro o0Iero oOpa3oBaHUs, MOCKOJbKY B KaIOM
paznene IlporpaMMbl IPeIyCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3ajaady. B
pe3ynbTaTe O00ydYaroIMecs OBJAJEBAIOT PA3NIMYHBIMU METOJaMHU PEIICHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHBIX, JOTapuPMHUUECKHX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHI, HEPaBEHCTB M CHUCTEM, a TakKXKe 3ajad,
cozepkaimmx napaMmerpsl. lloydeHHbIE yMEHUs IIMPOKO HCIIOIB3YIOTCS MPH
MCCIIEI0BAaHUH (PYHKIUH C IOMOIIBIO TPOU3BOIHOM, IIPHU PEIIEHUH PHUKIAIHBIX
3a/1a4 U 3371a4 Ha HAX0KJI€HHE HAauOOJbIINX U HAUMEHBIIINX 3HAUCHUN PYHKIUH.
JlanHas copeprkaTeabHas JUHUS BKIIOYAET B ce0s Takke (GOPMUPOBAHUE YMEHUM
BBIIIOJIHATH  pacu€rel 1o (opmyiaM, MpeoOpa3oBaHUsl palUOHAIbHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKECHMUIA,
coliepKallluX CTeNeHW U Jiorapudmel. brarogaps mzydeHuio airedpanyecKkoro
Marepuaia MPOUCXOAUT JajbHEWIlEee pa3BUTHE aAITOPUTMHUUYECKOTO H
a0CTPaKTHOTO MBIIUICHUS 00y4aromuxcsi, GOPMUPYIOTCS HABBIKU JISTyKTUBHBIX
paccykJieHuid, paboThl C  CHUMBOJIBHBIMA  (pOpMaMu, NPenCTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Airedpa
npemiaraetT 3(QQEeKTUBHbIE HWHCTPYMEHTBI JUIsl PEUIEHUS NPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a/1a4, HarJsJHO IEMOHCTPUPYETCBOM BO3MOXKHOCTH Kak
S3bIKAa HAYKH.

CopnepxarenbHo-MeToauYecKass JuHUSA «DyHKIUU U Tpaduku» TECHO
HeperieTaeTcs ¢ APYruMU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIE 3alaéT TMOCJIEA0BATENbHOCTh UW3Yy4YeHUsi Marepuana. V3ydeHue
CTENIEHHOW, TIOKa3aTeNbHON, JIOTAQpU(PMUYECKON U TPUTOHOMETPUUYECKHUX
(GyHKUMNA, UX CBOMCTB U TpaMKOB, MCHOJIb30BaHHE (DYHKIMI I peuieHus
3a/1a4 U3 JPYruxX y4eOHBIXIPEIMETOB U PEabHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUM U HepaBeHCTB. [Ipu
3TOM 0OJIbllIOE BHHUMaHHWE yaensercss (OPMUPOBAHUIO YMEHHUS BBIPAXKATH
dbopMynamMu 3aBUCHMOCTA MEXIY pPa3IUYHBIMA BEIWYMHAMH, HCCIICOBAThH
MOJTy4eHHBIC (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepuan 3Toi copepx aTeabHON
JUHUW HalEJeH Ha pPa3BUTHE YMEHUH W HABBIKOB, IMO3BOJISIOIIMX BHIPAXKATh
3aBUCUMOCTH MEXIy BEIUYMHAMHU B pa3Nu4HOW (opMme: aHaTUTHYECKOM,
rpaguueckoi u croBecHoW. FEro wu3ydyeHue crnocoOCTBYET pa3BUTHIO



ANrOPUTMHYECKOTOMBIIILIIEHUS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3ALIUH,
WCTOJIb30BAaHUIO AHAJIOTHM.

ConepxatenpHas JTuHus «Hayana MaTreMaTHYECKOro aHAIU3a» MO3BOJISET
CYIIIECTBEHHO PACHIMPUThH KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIAIHBIX 3aa4,
JOCTYIHBIX O0Yy4YaroIUMCs, TaK KaK Y HUX IMOSBISETCS BO3MOKHOCTb CTPOUTD
rpaguKy CIOXKHBIX (DYHKITUH, OMpPENeNsTh WX HAWOOIBIINE W HAUMCHBIINC
3HAYEHUS, BBIYUCIATHIUIOMAAN GUTYD U OOBEMBI TEJl, HAXOJUTh CKOPOCTHU U
YCKOpEHHsI TpoueccoB. JlaHHasi cojepkarenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TMOCTPOEHHUSI MaTEMaTUYECKUX MOJIeNIEd pealbHbIX CUTYalHi,
MO3BOJISIET HAaXOAWTh HAWIy4Ilee PEHICHHUEB MPUKIAAHBIX, B TOM YHUCIE
COIMATIbHO-D)KOHOMUYECKUX, 3a/1avax. 3HAaKOMCTBO C  OCHOBaMH
MaTeMaTUYECKOT0 aHaJIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOpMaIbLHO-
JIOTUYECKOTO M KPEaTUBHOTO  MBINUICHHS, (OPMHPOBAHUIO  yMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaroiyecss y3HaIOT O BBIIAIOMIMXCA PE3YJIbTaTaX, MOJYYEHHBIX B XOJIE
pa3BUTHUSI MAaTEMATUKU KaK HaAyKHu, U 00 UX aBTOpax.

ConepxaTeabHO-MeTOANYECKast TUHUSI «MHOXECTBa U JIOTUKA» BKIIIOYAET
B ce0sl 2JIEMEHTHI TEOPHUH MHOXECTB U MATEeMAaTHYECKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE TPEJICTABICHUS TPOHMU3BIBAIOT BECh KypC IIKOJbHOU
MaTEeMaTUKH U TpeljiararoT Hanbojiee YHUBEPCAIbHBIA S3bIK, 0OBEIUHSIOMINN
BCE pa3leiabl MaTeéMaTUKH W €€ TMPWIOKEHHUM, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKHe NUCIUIUIMHBI U UX MPUIIOXKEHUsAB enuHoe 1enoe. [loatomy
BOXXHO JIaTh  BO3MOXXHOCTH  OOydYaromemycsi TOHUMAaTb  TEOPETHKO-
MHOKE€CTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTHKH M HCIOJb30BaTh €ro s
BBIPOKEHUSI CBOMX MbICHEH. JIpyruM Ba)KHBIM TMPU3HAKOM MAaTEMAaTUKU Kak
HAyKd CJIENyeT TMpPU3HATh CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHMM U
cJeJOBaHUE OMPeIeIEHHBIM ITpaBUIaM MTOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C JIEMEHTaMHU MaTeMaTUYECKOW JIOTUKU CITOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO
MBIIUJICHUSI OOYYarolIUXCs, TMO3BOJSET UM CTPOUTh CBOM PACCYXKJICHHS Ha
OCHOBE JIOTUUECKUX TpaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIUICHHUS.

B yuebHOM Kkypce «AnreOpa M Hauyajga MaTEMaTUYECKOrO AaHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATUUYECKOTO MOJICTUPOBAHUS, KOTOPbIE MPU3BAHBI
Croco0CTBOBaTh (hOPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJENEH pealbHbIX
CUTyalllid, MCCJICJOBAHUS ITHUX MOJEJECH C IMOMOIIBIO ammapara ajareopbl U
MaTeMaTUYECKOTO aHalli3a, MHTEPIPETAlUA TOJIYYEHHBIX PEe3yJbTaToB. Takue
3a/laHUsl BIUICTEHBI B KaXAbIM W3 Pa3JejoB MPOrPaMMbl, MOCKOJIbKY BECh
Marepuan yueOHOTO Kypca IHUPOKO HCITIOIB3YETCS NIl PEUIeHUs MPUKIaIHbBIX
3anau. [Ipu permeHnn peaabHbIX TPAKTUYECKUX 3a71a4 00yUaromuecs pa3BUBAIOT
HaOII0IaTeNIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIh30BaTh  QHAJIOTHIO, 0000mMAaTh W KOHKPETH3UPOBATh MPOOIEMYy.
JlesTenbHOCTh TIO (DOPMUPOBAHUIO HABBIKOB PEIICHMS TMPUKIAAHBIX 3ajaad
OpraHU3yeTCsl B MPOIECCe M3YYCHHUS BCEX TEM y4eOHOro Kypca



«Anrebpa 1 Hauana MaTEMaTHYECKOTO aHATTN3a.

Ha wuzydenue ywyeOHOro kypca «Airedpa M Hadajla MaTeMaTHYECKOIrO
aHaim3a» orBoguTca 272 yaca: B 10 kmacce — 136 yacoB (4 4aca B HEJEIIO),
B 11 kmacce — 136 yacoB (4 Jaca B HEJICIIO).

COILEPKAHUE
OBYYEHUA 10
KJIACC

Yuciia 1 BLIYUCICHUSA

PanmonaneHele uncna. OOBIKHOBEHHBIE U JIECATUYHBIE 1POOH, MPOIIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [IpuMenenne npodeil U MpOUEHTOB IS
pelIeHns IPUKIAJAHBIX 3aJa4 W3 Pa3jIM4YHbIX OTPACIIEW 3HAHUW U pealbHOU
KU3HHU.

JenictBurenpHble uucna. PanuoHanbHble M HUpPpalMOHAIBHBIE YHCIIA.
ApudmMernueckre omnepanud € JCUCTBUTENBbHBIMU  4uCIaMH. Moayiib
JIEeMCTBUTENBLHOTOUNCIA U €ro cBOMCTBA. [IpnbnnkEHHbIE BBIYMCIICHUS, IPAaBUIIa
OKpPYTJICHHUs], IPUKUIKA HOLIEHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenp ¢ nenbiM nokasareneM. bunom Herorona. Hcenons3zoBaHune
noaxoasme (opmbl  3alUCH  JACUCTBUTENBHBIX YUCEN JUISl  PELICHUS
OPAKTUYECKUX 3a]a4 U IIPEJCTaBICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM MOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM [T0KA3aTEIIEM.

Jlorapupm yucna. CpoiictBa norapu¢ma. JleciTUUHBIE M HATypaJIbHbIE
norapudmbsl. CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHMCJIOBOIO AapryMEHTa.
ApKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOIO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa M TOXKAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCHIIBHBIE ypaBHEHMs U ypaBHEHUA-cieAcTBUs. HepaBeHcTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LEIBIX U IPOOHO-pAlIMOHATBHBIX YPAaBHEHUHN
U HEPABEHCTB. MHOTOWIEHBI OT OJIHOM MEpPEMEHHON. JleleHne MHOro4YjaeHa Ha
MHOrowieH ¢ ocratkom. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
ko3¢ dunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCTOBBIX BHIPAKEHUH, COAECPIKALUX CTENIEHH U KOPHHU.

HppanuonanpHble  ypaBHEHWS. OCHOBHBIE =~ METOJBl  pEUICHUs
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHHsI. OCHOBHBIE METO/bl PELIEHUS MOKA3aTEIbHBIX
YPaBHEHUN.

ITpeoOpa3oBaHue BoIpaXXEHUM, COAEPHKAIINX JIOTAPUPMBI.



Jlorapudpmuueckue  ypaBHeHus. ~ OCHOBHbIE ~ METOJBl  PELICHHS
Jorapu(MUUECKUX ypaBHEHUI.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIIbI. IIpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. Pellienre TpUroHoMETpU4ECKUX yPaBHEHNN.

Pemrenne cucrem JNMHEMHBIX ypaBHEHHMH. Marpuua CHCTEMBI JIMHEHWHBIX
ypaBHeHM. Ompenennurens MaTpULbl 2X2, €ro TeOMETPUYECKHUH CMBICH U
CBOMCTBA, BBIUNCIIEHUE €T0 3HAYCHUS, IPUMEHEHHE ONPEIEIUTEIS Ul PELICHUS
CUCTEMBI JIMHEMHBIX YpaBHEHUU. PenieHue npuknagHplX 3a7ad € MOMOIIBIO
CUCTEMBbI JIMHEMHBIX YypaBHEHUU. MccienoBaHue IOCTPOCHHONW MOJEIU C
ITIOMOIIBIO MaTPHI] U OTIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEeAIbHOM CUTyaldd C MOMOIIBIO
YPaBHEHUHN U HEPaBEHCTB. | [puMeHEHNE ypaBHEHNI U HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a/ad M 3a7ad W3 pa3iMyuHbIX oOJacTell HAyKu U peaslbHOU
KU3HU.

DOyHKUMHU U rpaduKu

OyHKIus, crnocodbl 3aaHust (QyHKIUU. B3aumHO oOpaTHbIe (GYHKIIUU.
Komnosumms ¢ynkumii. I'papuk QyHKIuMU. DieMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIMA.

OO0uacThb onpeesieHns 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu ¢pyHkuuu.
[IpoMexyTku  3HAaKONMOCTOSHCTBA.  U&THble W HEuy€THble  (DyHKUUU.
[lepuoanueckue ¢pyaximu. [IpoMexyTki MOHOTOHHOCTH (PyHKIIMU. MaKCUMYyMBI
U MUHUMYMBI GyHKIMUA. Hanbombinee u HauMeHblllee 3HAYCHUS (PYHKIIMU Ha
IPOMEKYTKE.

Jluneiinas, kBajgpaTU4Has U APOOHO-TMHEHHAS (QYHKIUUA. DJIEMEHTApPHOE
MCCJIEIOBAHKUE U MOCTPOCHUE UX IPaUKOB.

CrenenHast (GyHKLHMS C HATYpaJbHBIM U LIEJIbIM MTOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBolicTBa U rpaduK KOpHS N-0il cTeneHu Kak (PyHKLIMH OOpaTHOM
CTENEHU C HATypaJbHbIM NoOKa3aTeneM. [lokazarenbHass U jnorapupmMuyeckas
(yHKUMHU, UX CBOWCTBA U TPapUKH.

Hcnonp3oBanne rpadukoB GyHKIUHN I PEIICHUs] YpaBHEHUN.

TpurosomeTpruyeckas OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPHUUYECKHUX
(GYHKUMAYKCTIOBOTO apTyMEHTA.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B pEAJbHBIX MpPOLECCax U SBICHUSX.
I'paduiky peasibHBIX 3aBUCUMOCTEH.

Hauyajia MaTeMaTH4ecKoro aHajmn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCJEIOBaTeNIbHOCTEH. MeTon
MaTeMaTHIEeCKOM UHTYKIIHH. MoHOTOHHBIC " OTpaHUYCHHbIC
rociieioBaTeabHOCTH. VICTOpHS BO3HUKHOBEHHUSI MaTEMaTHUECKOTO aHAJIM3a Kak
aHaim3a OCECKOHEYHO MaJlbIX.

Apudmernueckass W TEOMETpUYECKas  Mporpeccuu. beckoHedHO
yObIBaroias reomerpuyeckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH



F€OMETPUUECKOM MTPOrpecCuu. JIMHENHBIA U 3KCITOHEHIMAIBbHBIN POCT. Yuco e.
@opmysia CIIOKHBIX IPOLEHTOB. VCHoib30BaHWE IMPOTPECCHM Ul PELICHUS
peanbHbIX 3a]1a4 IPUKIAIHOTO XapaKTepa.

HemnpepriBHble (QyHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpadgukoB pynkiuii. CBoicTBa (QYHKIMI HENMpepbhIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB [JIsl PELICHUS HEPAaBEHCTB. [IprMeHEHME CBOICTB HEMPEPBIBHBIX
(GYHKIMI U1 perieHus3anad.

[TepBas 1 BTOpast mpousBoaHbIe GyHKIMK. OnpeneneHne, TeOMeTPUICCKUI
U (U3NYECKUN CMBICT MPOU3BOJHOM. YpaBHEHHE KacaTelbHOM K Tpaduxy
(GYyHKITIH.

[IpousBoanbie  anemeHTapHbIX  (QyHkiui. IlpousBomHas  cymMBlI,
IPOU3BECHUS, YJaCTHOTO U KOMITO3UITUHU (HYHKIIUMA.

MHoxecTBa U JIOTMKA

MHOX€eCTBO, ONEpalny HaJl MHOKECTBAMH U HMX CBOMCTBa. Jluarpammsl
Oinepa— Benna. [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO armapara JJis
ONMCAHUs PEANbHBIX MPOLIECCOB U SABJICHUM, MPU PELUICHUH 331ad U3 JIPYTHUX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOTr0 00BEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHUSI.

11 KJIACC

Yucia 1 BbIYUCICHUS

HarypanbHbie u uenbie yncna. [I[pumenenre npu3HaKkoB J€IUMOCTH LIEJIbIX
gucen, Haubonpmuii oomuii aenurens (nanee — HOJ[) u nHaumensliiee obiee
kpatHoe (nanmee — HOK), octaTkoB mo Mojayinw, aiaroputMa EBkimpma mis
peleHus 3aa4 B LEJIbIX YUCTIaX.

Kowmrmnekcuble yncna. AnreOpamdeckas W TPUTOHOMETpUUYECKast (OPMBI
3aMUCH KOMIUIEKCHOTO 4Yuciia. ApupMETHYECKUE OMepalui ¢ KOMIIEKCHBIMU
yuciaaMu. M300paxkeHne KOMIUIEKCHBIX YKCENl Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. KopHu N-01 cTeneHn n3 KOMILIEKCHOrO 4yucia. [Ipumenenue
KOMITJIEKCHBIX YHWCEN JIsl perieHus] GU3NUEeCKIX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYNHOCTb YPAaBHEHUW W HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PAaBHOCUIIbHBIE HEPABEHCTBA.

OTO60op KOpHEl  TPUTOHOMETPUYECKUX YPAaBHEHHM C  I[OMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pemenne TPUTOHOMETPUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/Bl PEHICHUS MOKa3aTeIbHBIX WU JIOTapUPMUUYECKUX

HEepaBeHCTB. (OCHOBHBIE  METOABI  PELIEHHUS  UPPALUMOHAIBHBIX

HEPABEHCTB.



OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHbIX,
UPpALUOHATBHBIX, TOKA3ATEIbHBIX U JOTapU(MUYECKUX YPABHEHUM.

VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHnenue ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKHX 3a71a4 M 33/Jad W3 Pa3IMYHBIX 00JacTel HAYKU U peaTbHON
KU3HU, UHTEPIPETALMS MOJYYCHHBIX PE3YyJIbTATOB.

DOyHKIUU U rpaduKu

I'paduk kommosunmu (pyHkiui. I'eomeTpuueckrue oOpas3bl ypaBHEHUM W
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U TpaUKH.

['padrueckue meTonbl pelieHust ypaBHeHU U HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 3aa4 C [TapamMeTpaMH.

Hcnonb3oBanue rpapukoB (QYHKIUNA JJIs1 UCCICNOBAHMUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a]a4 U3 JIPYTUX y4eOHBIX
IIPEAMETOB U PEAIIbHOU KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMmeHeHre TPOU3BOJHON K MCCIIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb
U dKcTpemMyMmbl. HaxoxneHue HamOOJbIIET0 W HAMMEHbBIIEro 3HAYCHWUH
HEIPEPHIBHOM (PYHKIIMU HA OTPE3KE.

[IpumeHeHre MPOU3BOAHON JUI HAxXOXKIACHUS HAWIYYIIEro pPEIICHHS B
OPUKJIAJHBIX 33/1a4axX, JUI1 ONPENEICHUs CKOPOCTH M YCKOPEHMs Ipolecca,
3a1aHHOTO (POpMYJIOi UITUTPADUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUs IEpPBOOOPa3HBIX.

WNurerpan.  ['eomerpuyeckuii  CMbICI ~ MHTErpana.  BwlunciieHne
omnpenenéHHoro uurerpaia no Gpopmyne Hetorona—JleitOuuiia.

[IpumeHeHue uHTErpana sl HaXOXKACHHs IUIoUaJed MIoCKux (uryp u
00BEMOB r€OMETPUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuaibHbIX ypaBHEeHUH. MaTtemaTuyeckoe
MOJICIMPOBAaHUE PEATBHBIX MPOLECCOB € TNOMOIIbI0 U depeHIHaTbHBIX
YpaBHEHUN.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiacce oOydaroniuiics MOJYYUT CIETYIOITUE
IIpPEIMETHBIC PE3yJbTaThl 10 OTACIbHBIM TeMaM QeaepabHONH  pabodei
MpOrpamMMBbl Y4€OHOTO Kypca
«Anre0pa 1 Havajga MaTEMaTHIECKOTO aHATTN3ay:

Yucjaa 1 BLIYUCJTICHUA
CBOOOJIHO ONEPUPOBATh MOHATHUAMU: PAIlMOHATBHOE YUCIIO, OECKOHEYHAas
nepuogudeckas JapoOb, TPOLEHTHI, HMPPANMOHAIBHOE YHCIIO, MHOXKECTBa



pPalMOHAIBHBIXU AEHUCTBUTENBHBIX YACEI, MOLYJIb I€UCTBUTEIBHOIO YUCIIA;

OPUMEHATH APOOM W TMPOLEHTHI ISl PEIICHUs NPUKIATHBIX 33734 M3
PA3JIMYHBIX OTPACIIEV 3HAHUN U PEATIbHOM KU3HU;

IPUMEHSATH NPUOJIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIEHUS, TPUKUAIKY
Y OLIEHKY pPe3yJIbTaTa BbIYMCICHUM;

CBOOOJTHO OMNEPUPOBATH TMOHSTHEM: CTENEHb C IEJIbIM IOoKa3aTeseM,
UCIIOJIb30BaTh MOJXOAUIYI0 (OpMYy 3aluCh JEHCTBUTENBHBIX YUCET IS
pelIeHus MPAKTUYECKHUX 3aa4M MPECTAaBICHUS JaHHBIX;

cBOOOIHO ONIEPUPOBATH MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTENEHHU;

CBOOOJHO  ONEPUPOBATH  MOHSATHUEM: CTENEHb C  palMOHAIbHBIM

noKasareyieM; CBOOOJHO ONEpPUPOBATh MOHATUSAMU: JIOTapu(dM YHCIA,

JECATUYHBIE U HATypaJIbHbIE
norapuMsl;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apTyMEHTA;

OIIEpUPOBATh OHATUSMU: APKCUHYC, APKKOCUHYC U apPKTaHI€HC
YU CIIOBOTOAPTYMEHTA.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJIHO ONIEPUPOBATH NOHATUSMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCWIIBHBIE  YpaBHEHUs U YPAaBHEHUA-CICACTBHs,  PABHOCUJIBHBIC
HEPABEHCTBA;

OPUMEHATh PA3IUYHbIE METOJbl PEIICHUS palMOHAIbHBIX MU JPOOHO-
pAalMOHAIIBHBIX YPAaBHEHUW, IPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOO/IHO OINEPUPOBaATh MOHATUSAMHU: MHOTOUJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C MLeJbIMU KO3(P(ULUHUEHTaMHU, KOPHH MHOIOYJIEHAa, MPUMEHSThH
J€JICHUEe MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, Teopemy besdy u teopemy
Buera nis pemenus 3anady;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpUla, ONPEACIUTENb MATpPUILbl 2 X 2 W €ro TeOMETPUYECKHM CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPEACNUTEN 2 X 2 NIl BBIYUCICHUS €ro 3Ha4yeHHs,
IPUMEHSTh ONPENEHUTENHN ISl PEIICHUS] CHUCTEMBbl JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBATh pealbHbIE CUTyallUHW C IIOMOIUBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHMH, HCCIEI0BAaTh ITIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpUll U
OTIPENIEIIUTEIICH, NHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JACUCTBUH C KOpHAMHM 1Jisi TpeoOpa3oBaHus

BBIPDOKEHUI;  BBINOJHATH  MPEOOpa3oBaHUSI  YMCIOBBIX  BBIPAKECHUM,

COJZIEpIKAILMX CTENEHH C PAllMOHAIBHBIM MOKA3aTENEM;

UCII0JIb30BaTh CBOIiCTBa  Jjorapu¢pmoB LISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUIA;

CcBOOO/IHO ONEpPUPOBATH MOHATUAMU: UPpPALMOHAJIbHBIE, T0OKA3aTEIbHbIE U



gorapu(MUUYECKHe YpaBHEHHUS, HAXOJIUTh HUX PEIICHUS C IOMOIIBIO
PABHOCHJIBHBIX IIEPEXO0/I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEW;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMy bl TUISL
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BhIPAKEHUI;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE,
OpUMEHSATh HeoOxoaumble GOpMYJbl  JUIsl  PEHIeHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIISTH
BBIPA)KCHUSA, YPABHEHHS, HEPABEHCTBA II0 YCJIOBHUIO 3aJlauyd, HCCIIEIOBATH
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapaTa ajireopsbl.

DOYyHKUMHU U TPAPUKU:

CBOOOJHO OMNEPUPOBATH MOHATHUAMHU: (YHKLUHS, CHOCOOBI 3aJaHUs
GyHKIIMK, B3aUMHO oOOpaTHble (GYHKIWH, KOMMO3UIUSA (PYHKIUN, rpaduk
(yHKUMU, BBIIOJIHATD 3J€MEHTapHbIEe TpeoOpa3oBaHus rpaduKoB (PyHKIUH;

CBOOOZHO ONEPUPOBATH MOHATUSIMH: OOJACTH ONPENEICHUS U MHOKECTBO
3HAYCHUU(PYHKUUH, HYJIU (QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: YETHBIE U HEUETHBIE (DYHKIIUH,
nepuoanyeckrue QyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI

UMUHUMYMBbI (PYHKIIMH, HanOoJIblllee U HaMEHbllIee 3HaueHue PyHKIIUU Ha

IIPOMEKYTKE;CBOOOJHO ONIEPUPOBATH MOHATHIMU: CTENIEHHAs (PYHKIUS C

HaTYpaJIbHBIM U 1I€JIbIM

nokazareneM, TpaduKk CTENeHHOW (QYHKIUM C HATypaJbHbBIM M  LEJIbIM

rokasaresemM, rpa@uK KOpHs N-OM CTENneHW Kak (PyHKUUU OOpaTHOM CTENeHH ¢
HATypaJbHBIM OKAa3aTEeJEM;

ONEpUPOBATh MOHATUSIMU: JINHEHHAs, KBaJApaTU4yHas U APOOHO-TUHEIHAs

(yHKUMU, BBITOIHSTH 3JIEMEHTAPHOE UCCIIEI0BAHNE U MOCTPOECHUE UX TPa(UKOB;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: NTOKa3aTeNIbHAs U JorapupMudeckast
(GyHKIMHU, UX CBOMCTBA U rpaMKH, UCIOJIb30BATh UX IPauKH AJI pEIICHUS
YPaBHEHUI;CBOOOTHO ONIEPUPOBATH MOHATUSIMU: TPUTOHOMETPHUECKAsT
OKPY>KHOCTB,

onpeaeneHrue TPUrOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (QyHKUMH [UIsI MCCIIEOBAaHMS TMPOIECCOB H
3aBHCHMOCTEH MpU PeLIeHUH 3a7a4 U3 JPYyTuxX Y4eOHbIX MPEAMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXKy BETUUHMHAMMU;

Hayajia MaTeMaTH4Y€CKOro aHAJIM3A:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: apu(MeTHUecKass U TeOMEeTpUYECcKast
nporpeccusi, 0eCKOHEUHO yObIBarollas reoMeTpuueckas mporpeccus, JIMHEUHbIN
U OKCIHOHEHUHMANbHBIH  POCT, (OpMyna CIOXKHBIX IPOLEHTOB, HMETh
IIPECTABIICHUEO KOHCTAHTE;

MCIIOJIB30BaTh MPOTPECCUU [IJIsl PELICHUS] PEalbHbIX 3aJlady MPUKIATHOTO
XapaKkTepa;
CBOOOJHO OINEpUPOBaTh MOHATUSMU: TMOCIEAOBATEIBHOCTh, CIIOCOObI



3a/laHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE u OTrpaHUYECHHbIC
MOCIIEOBATEILHOCTH, IOHUMAaTh OCHOBBI 3apPOXKICHHUS MaTeMaTH4YECKOTO
aHaJIM3a Kak aHalin3a 0ECKOHEUHO MAaJIbIX;

CBOOOJIHO OMNEpUPOBATh TMOHATUSMU: HENPEpbIBHbIE (YHKIUU, TOYKU
paspbiBa rpaduka QyHKIIUU, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMS, HEMPEPbIBHAS Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (YHKIIUH ISl pEeIICHUS 3aa4;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSIMHU: TIEpBasi U BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K Tpauky GyHKIIHY;

BBIUUCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMIIO3UIIH
AByX (yHKIUH, 3HATH POU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHI CMBICT MPOU3BOJAHON IS
pelieHus3anay.

MHo:xecTBa M JIOTHKA:
CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: MHOXKECTBO, OIEpallud  Haj
MHOKECTBaMU; UCIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIM ammapar s
OIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBIICHUM, NPU PEIICHUU 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB,;
CBOOOJIHO ONEPUPOBATh MOHATUSMHM: OINpeJelieHue, TeopemMa, YypaBHeHHUE-
CJICJICTBHUE, CBOMCTBO  MAaTEMAaTHYECKOro  OOBEKTa,  JIOKa3aTeJIbCTBO,
PABHOCHUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kyacce oOyuaromuiicss MOTYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YNbTaThl IO OTACIbHBIM TeMaM (eaepaibHOM pabouei
porpamMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTHUYECKOTIO aHAJIU3ay:

Yucya ¥ BBIYUCTICHUSA:

CBOOOIHO ONEpUPOBATH MOHATUSMU: HATypaJbHOE M IEJIOE YHCIIO,
MHOYXECTBAHATYPAJIbHBIX U LIEJBIX YHUCEJI, UCIIOJIb30BaTh NPU3HAKU JIEIUMOCTH
uenbix yucen, HOdu HOK HatypanpHBIX yncen 1S peleHns 3a1ay, IPUMEHATh
anroput™ EBximmaa;

CBOOOJHO ONEPUPOBATH MOHSATHEM OCTAaTKa MO MOMAYJII0, 3alUCHIBAThH
HaTypaJIbHBICYHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMM: KOMIUIEKCHOE YMCIO U MHOXKECTBO
KOMIUJIEKCHBIX YMCE, MPEJCTaBIsATh KOMIUIEKCHbIE YUCIA B alreOpanyeckon u
TPUTOHOMETPUUYECKON (hOpME, BBIIOJIHATH apU(PMETUUECKHUE OTIEPALIMU C HUMH U
U300pakaTh Ha KOOPJAUMHATHOM TMJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHITUSAMU: HUPPALMOHAIBHEIE, IOKAa3aTeIbHbIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh HUX PEIICHUS C [OMOIIbIO
PaBHOCUJIBHBIX IIEPEXOJIOB;



OCYIIECTBISATh OTOOp KOpPHEW TpPU PEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHHUS;CBOOOJHO  ONEPUPOBATH  IMOHITHEM  TPUTOHOMETPUYECKOE
HEPAaBEHCTBO, MPUMEHATHHEO0X0UMbBIE (POPMYJIBI ISl PELIEHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN

U HEpPaBEHCTB, PABHOCWIbHBIE CUCTEMBI M CHUCTEMBI-CICACTBUSA, HAXOIUTH
pELIEHNsT CHUCTEMBI M COBOKYIHOCTEM pPalMOHAJIbHBIX, HPPALUOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB;

pemarb palMOHAIIbHBIE, HppalOHaJIbHBIE, IIOKA3aTeJIbHbIE,
jgorapuMHUUEcKue W TPUTOHOMETPUYECKHE YPAaBHEHMS U HEPaBEHCTBA,
colepaKallye MOLYJIU U IIapaMeTphl,

NPUMEHATH rpapuuecKre METO/IbI 11l PEIICHUS] ypaBHEHUN U HEPABEHCTB,
a TaK)Ke3aJad ¢ rnapamerpamu;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAXKEHHUsI, YPAaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI MO YCIOBHUIO 3aJayH,
UCCIIEZIOBaTh IOCTPOECHHBIE MOJIEM C HCIOJb30BaHUEM ammapara ajireopsl,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yNbTaT.

DOYyHKUMHU U TPAPUKU:
CTpOUTh TpaUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIrO
UCCJIEJIOBAaHUSI U CBOMCTB KOMIIO3UILIUU JBYX (PYHKIIHI;
CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMM M HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH;
CBOOOJHO OINEpUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
GyHKIMM; TpUMEHATh (QYHKIUU A MOJCIMPOBAHMS U HUCCIIECIOBAHMS
pEeaNbHBIX MPOLIECCOB.

Havyana maTemaTH4eckoro anajamnsa:

UCTIONB30BaTh  MPOU3BOAHYIO ISl  HCCIeAoBaHHMA  (PyHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAWTh HauOOJbIlIee U HAUMEHbIIee 3HaYeHUs (PYHKIIUU HENPEPhIBHON
Ha OTPE3KE;

UCTIONIb30BaTh MPOU3BOJHYIO JUISI HaXOKIECHUS HAWITYYIIETO PEIICHUS B
NPUKJIATHBIX, B TOM UHCJIE€ COIHMAIbHO-DKOHOMHYECKHX, 3ajadax, s
OTpeieNieHUs] CKOPOCTH M YCKOPEHHS Tpolecca, 3aAaHHOTO (OpMYIJION win
rpagukom;

CBOOOJHO ONEpUpPOBATh MOHATUSIMH: [EepBOOOpa3Has, ONpeaeAEHHBINA
MHTETpasl, HaXOIUTh MEPBOOOpPA3HbIE AIEMEHTApHBIX (PYHKIMHA U BBIYUCIATH
unTerpan o GpopmyneHproTona—JIeitoHua;

HAXOAWTH IJIOMIAAN TUIOCKUX QPUTYp ¥ 0OBEMBI TEJI C IOMOIIIBIO MHTETpaa;

UMETh TPEJCTABICHUE O MaTEMaTHYECKOM MOJICIMPOBAHUHM Ha TpUMeEpe
coctaBienus nudhepeHITMaTbHBIX YPABHEHH;

pelaTh NpUKIagHbIE 33/1a4d, B TOM YHCIIE COLUATbHO-I)KOHOMUYECKOTO U



(u3nUecKoro xapakrepa, CpeACTBAMU MaTeMaTHUECKOro aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KomnuectBo OCHOBHBIE BU/IBI JICITCIIBHOCTH
OcHoOBHOE cofiepKaHne
paznena (TeMbl) 4acoB 00yJaronuxcst
MHOXeCTBO 24 MHOeCTBO, OniepaIuy Hal Hcnonb30BaTh TEOPETUKO-
JEHCTBUTEIIBHBIX YHCEI. MHOXECTBAMHU Y UX CBOMCTBA. MHOYKE€CTBEHHBIH ammapar
MHOTOYWICHBI. Huarpammbl Dinepa — Benna. JUJISL OTIMCAHUA XOa PEIICHUS

PanuonanbHbie ypaBHEHUS
Y HEPABEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMmeHeHne TEOpPETUKO-
MHO’KECTBEHHOI'O arrapara

IUISL PELICHUS 3a7a4.

Panronanpsubie yncia. OObIKHOBEHHBIE
U JICCSITUYHBIC APOOH, TIPOIICHTHI,
OECKOHEUHbIE IEPUOIUUECKHE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
PannonanbHbie M MppalliOHAIBHBIE
gucia. ApudMeTndecKkue onepaniu

C JECUCTBUTEIIbHBIMU YHCIIAMU.
Moynp AEUCTBUTENBHOTO YUCIIA U €T0
cBoiicTa. [Ipubnmkénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYMCJICHUU.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHBIX MPOLIECCOB U SIBIICHUI.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaANdecKast Ipoob, MPOLIEHTHI;
VUPPALUOHAIBHOE U ICCTBUTEIBHOE
YUCII0; MOAYJIb JE€UCTBUTEIBLHOTO
YHCJIA; UCIIOJIB30BATh 3TU MOHATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0OKa3aTeIbCTB, IPUMEHSTh JpOoOHU
Y TIPOIICHTHI JIJIs PeIICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OTpacjer 3HaHUN U pEATbHOM KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKUJIKY U OLIEHKY pe3yjbTara
BBIYMCIICHUN.




OCHOBHBIE METO/IBI PEIIECHUS LIEIBIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IIEpEMEHHOM. JleneHre MHOro4jieHa
HAa MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LIEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenue cucrem TMHEUHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MaTpuUbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TO
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIA
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Pemenne npukiiaaseix
3a71a4 C TOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHU

[IpuMeHATh pa3nuYHbIE METOBI
pelIeHus palMoOHAIbHBIX U APOOHO-
palMOHATIBHBIX YPABHEHUI; a TAKKE
METOJ UHTEPBAJIOB ISl PELICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMA MHOTOUJICH
OT OJTHOM NIEPEMEHHOM, €T0 KOPHU;
MPUMEHATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s pemenus
3a/1a4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
ONPENECTUTENIb MATPHUIIBI.
Hcnonp30BaTh CBOMCTBA
onpeaenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3HaYCHUS1, IPUMEHSITh
ONPENECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MonenupoBaTh pealibHbIE CUTYalluU
C MIOMOILBIO CUCTEMBI JINHENHBIX
YPaBHEHUI, UCCIIEN0BATH
MOCTPOEHHBIE MOJAEIH C IOMOILBIO
MAaTPHL U OIPEIACIIUTEIIEH,
MHTEPHPETUPOBATH MTOTYUECHHBIN
pe3yJbTaT




OyHKIMU U TpadUKH.
Crenennast QyHKIUS
C eJIBIM TI0Ka3aTeIeM
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DyHKITUSA, CIOCOOBI 3a/1aHus (YYHKITHH.
B3aumno oOpaTHbIe QYHKIIHH.
Komnozunms ¢yukmuit. ['paduk
byHKIMU. DIIeMEHTapHBIE
npeobpa3oBanus rpaduKoOB PYHKITHIA.
OO6nacth onpeiesieHus U MHOKECTBO
3HaueHui PpyHkmu. Hymm pyHkuun.
IIpoMeXKyTKH 3HAKOIIOCTOSIHCTBA.
YETHble M HEUETHBIE PYHKITUU.
[lepuognueckue GyHKIUU.
[IpomMeXyTKM MOHOTOHHOCTH
byHKIIMA. MakKCHMYMBI 1 MUHUMYMBI
¢bynkuuu. Haubomnpliee 1 HauMeHblIIee
3HauYe€HHE (DYHKIIMHU HA IPOMEXKYTKE.
JIuneitnas, kBagpaTu4uHas U 1poOHO-
NUHEeWHas QyHKUUU. DIeMEeHTapHOoe
UCCJIEIOBAHNUE U TIOCTPOCHUE IPaPUKOB
3TUX (PYHKIU.

Crenensp ¢ 1enbIM MOKa3aTelIeM.
bunom Herorona.

CrenenHast pyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTteyeM. E€ cBoilicTBa

u rpadukx

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3a7aHus PYHKIINN; B3aHMHO
oOpaTHbIe (PYHKITUU, KOMIO3UIIUS
byskmii, rpadux GyHKIMH, 00IaCTh
onpeeeHUs] 1 MHOYKECTBO 3HAYCHU I
byHKIMH, HyId QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JVHEWHas, KBaJlpaTUyHasi, 1poOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTH
WIA HEYETHOCTDh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
byHKIIMK, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHue (PYHKIIMH HA TIPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (QyHKIUH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONpeIeiCHUE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;




MOIXOSIYI0 (hOpMY 3amUCH
JEHCTBUTETHHBIX YUCEIT JTSl PEIICHUS
MPAKTHYECKUX 3a/1a4 U TPEICTaBICHUS
JTAHHBIX

Apudmernueckuii KopeHb 15 ApudmMeTnueckuii KOpeHb dopMyIUpoOBaTh, 3aITUCHIBATH

N-oif cTeneHu. HATYypaJbHOM CTETIEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOH (hopme U

HppanmnonaibHbIC [TpeoOpa3zoBaHUs YUCTOBBIX UCII0JIb30BATh CBOMCTBA

ypaBHEHUS BBIPKCHUM, COJIEPIKAIINX CTCTICHH KOpHS N-0¥ CTETICHU IS
1 KOpHHU. peoOpa30BaHUSABBIPAKECHUN.
WppanrionansHbie ypaBHEHUS. Haxonutsb penienust uppairioHanibHbIX
OCHOBHBIE METOJIBI PEIICHUS ypaBHEHUH C TOMOIIBIO
UPpALMOHATBHBIX YPaBHEHUH. PaBHOCHJIBHBIX TIEPEXOOB TN
PaBHOCHITbHBIE TIEPEXO0IBI B PEIICHUT OCYIIECTBIISISI TPOBEPKY KOPHEH.
UPpALMOHATIBHBIX YPaBHEHUH. Crpoutsb rpaduk QPyHKITUU KOPHS N-0i
CaoiictBa 1 rpaduk KopHs N-0if CTEINEHU KaK 00paTHOM i QyHKIIMH
CTEIEeHM KakK (yHKIIMU 0O0paTHOU CTETEHHU C HAaTypaJbHbIMIIOKA3aTeIeM
CTETNIEHU C HATypaJbHBIM MTOKa3aTeJIeM

[TokazarenbHas GyHKITUS. 10 Crenens ¢ palMOHAIBHBIM DopmyIMPOBaTh OMPEICITCHUE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBaA.
[TokazarenbHast pyHKLUSA, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIUU )11 pEIICHUS] ypaBHEHUM.
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
YpaBHECHUM

CTENEHU C PallMOHATIbHBIM
MoKa3aTeJIeM.

BemonaaTs mpeoOpazoBaHus
YHCJIOBBIX BBIPAKEHUM, COAEPKAIINX
CTEINICHU C PALMOHATBLHBIM
MoKa3aTeJieM.

Ncnons3oBath 1udpoBbie pecypehl




JUIS1 IOCTpOSHUsI rpaduka
MOKa3aTeIbHON (DYHKIIUH U U3YICHUS
¢€ CBOMCTB.

HaxonuTs penienus nokasaTeabHbIX
YpaBHEHU

Jlorapudmuyeckast GyHKIIHS. 18 Jlorapudwm gucna. CoiicTBa JlaBath onpeneneHue jorapudma uncna;
Jlorapupmuueckue norapupma. JlecaTnausie u JECITHYHOTO U HATYPaJIbHOTO
YpPaBHEHHUS HaTypaJibHbIE JIOTAPU(DMBI. norapu¢ma.
[Ipeo6pa3oBaHIie BHIPAKCHHUIA Hcnonb30BaTh CBOMCTBA J0orapudmoB
b
coJiep KalluX Jorapu(pMsl. JUIs IPe0Opa3OBaHH
Jlorapudmuaeckast pyHKLIH, aorapu(pMUUECKUX BBIPAKEHUH.
eé cBoiicTBa 1 rpaduK. Crtpouts rpaduk JorapupmMudecKoin
Hcnons3oBanue rpaduka QyHKIuu }yHKIMH Kak 00paTHOI K
JUTSL peLiIeHNs] ypaBHEHMIA. NOKa3aTeIbHOM U UCIIOJIb30BATh
JlorapuMUUECKHe ypaBHEHNUSI. CBOMCTBA Jiorapu(pmMuueckoit
OCHOBHBIE METO/BI PEIICHUS DYHKIMHUTS PELICHHS 3a1a4.
JIoTapu(pMUIECKUX YPaBHEHUIA. Haxonts pernenus
PaBHOCHIIbHBIE IEPEXO0/IbI B PELIEHUU JIorapu(MUICCKUX YPABHEHHH
JI0rapupMUIECKUX yPaBHEHNUIT C MOMOIIBIO PABHOCUJIBHBIX MIEPEXOI0B
WJIA OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHus cCuHyca,

BBIPAKEHUS U YPABHECHUS

YUCJIOBOTO apryMEHTa. APKCUHYC,
APKKOCUHYC U apKTAHT€HC YHCIIOBOTO
apryMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTD,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCca
YHUCJIOBOI'O apIyMEHTA; a TAKKe
apKCHHYCa, ApKKOCHHYyCa U
apKTaHreHca yucia.




OIIPEJICIICHIE TPUTOHOMETPHYECKIX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKCHUH.
Pemmenne TpuroHoMeTpHIECKUX
ypaBHEHU

[IprMeHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIbI

IUIs IpeoOpa30OBaHUs
TPUTOHOMETPHUYECKUX BBIPAKECHUM.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl peLIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUN

ITocnenoBarenbHOCTH
U TIPOTPECCUU
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[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJIaHuS I10CIEI0BATSIFHOCTEH.
Meroa MaTeMaTU4E€CKOM UHTYKIIUH.
MOHOTOHHBIE U OTPAHUYCHHBIC
nocnenoBarenbHocTu. Mctopus
aHajM3a 0ECKOHEYHO MaJIbIX.
Apudmernueckas 1 reOMETpUYECKAs
MIPOTPECCHUU.

beckoneuHo yoObiBaroiast
reoMeTpruyecKas nporpeccus.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
reoOMEeTPUYECKON MPOTPECCHH.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Hucno e.

dopmyJia CI0KHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JJIs1 peLlIeHUs] pealIbHBIX 3aj1a4
MPUKJIAHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
MTOCJICA0BATCIBHOCTD, CIIOCOOBI
3aJlaHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCIIEIOBATEILHOCTH; UCCIIEI0BATH
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbH U OTPAHUYEHHOCTb.
[TonmyyaTs npencraBiieHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJbIX.

JlaBath onpeseneHre apupmMeTHndecKomn
Y TEOMETPUYECKOM MPOTPECCUH.
JlokaspIiBaTh CBOWMCTBA apu(PMETHIECCKOM
Y TE€OMETPUYECKON IPOTrPeCcCUH,
HaxOJUTh CYMMY YJICHOBIPOTPECCUH, A
TaK)K€ CYMMY 4JI€HOB OECKOHEUHO
yOBIBAIOIIIEH T€OMETPUUECKOM
IIPOTPECCHUH.




Hcnonp30BaTh Nporpeccuu s peleHus]
3a/1a4 NPUKIAHOTOXapaKTep.
[TpumeHsTH POpPMYITy CIIOXKHBIX
IIPOLICHTOB I PELICHUS 3a/1a4
U3 pEaIbHOM MPAKTUKH

HenpepsiBHbIE PyHKIUY.
[IponsBonnas
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HenpepsiBHblE (QYHKIIMH U UX
cBoricTBa. Todka paspsiBa.
AcuMnToTel rpaduKOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HENPEPBIBHBIX
(GYHKIMI 1151 penieHus 3aaay.
IlepBas 1 BTOpas mpou3BOAHbBIE
¢ynkuuu. Onpeaenexue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJHOM. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BOHBIE 37IEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CcyMMsl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpephIBHASA HA OTPE3KE, TOUKA
paspbiBa (pyHKLHHU, aCUMIITOTa
rpaduka QyHKIHH.

[IpuMeHATH CBOMCTBA HEPEPBIBHBIX
GyHKIMHI 1715 peeHus 3aaay.
OneprpoBaTh NOHATUSMHA: IEPBAs U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh GU3HUECKUH U
F€OMETPUYECKHUI CMBICI IPOU3BOJHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
BeruncnaTs npon3BOAHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
(byHKIUH.

M3y4yaTh MpON3BOIHBIE DIIEMEHTAPHBIX
byHKIHA.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI POU3BOHOM

JUISl peIeHus 3a1a4




[ToBTOpEeHue, 06006IICHUE, 5 OcCHOBHBIE TTOHATHSI Kypca ajareopbl [IpuMeHATH OCHOBHBIE MOHATHUS Kypca

CHCTEMATH3AIMS 3HAHUN Y HavaJl MaTEMaTHYECKOT0 aHaInu3a anreOpsl ¥ HaYaJl MATEMaTUIECKOTO
10 knacca, o6ob6meHEe 1 aHalv3a 1Jid pelieHus 3a71a4 u3
CHUCTEMATH3AINS 3HAHUI peaTbHOM KU3HU U JPYTUXIIKOIBHBIX

IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
11 KJIACC
Ha3Banue KomnuectBo OCHOBHOE CO/Iep)KaHKE pa3jeina OCHOBHBIE BUABI IEATEIBHOCTH
paznena (Tembl) 4acoB (Tembr) oOyyJaronmxcs




HccnenoBanmne (GyHKINN
C IMOMOIIBIO POU3BOJTHOU
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[Iprmenenne npon3BOHON

K UCCIIEAOBaHMIO QYHKITAN

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxienrne Hanbobiero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPBIBHOMN
(GYHKIIUK Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHOM

JUTSL HAXOKJICHUSI HAWITYYIIIEero
pelIeHus B MPUKIIAIHBIX 3a/a4ax,

JUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI MPOLECCA, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢hyHKIUH.
I'eomeTpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJAUHATHOMU
MJI0CKOCTH

Ctpoutb rpaduk KOMIO3UIIUU PYHKITHI
C TIOMOIIBIO 3JIEMEHTAPHOIO
VICCJIEIOBAHUS U CBOMCTB KOMIIO3ULIMY.
CTpouTh reoMeTpudecKue 00pasbl
YPaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOM INTIOCKOCTH.
Hcnonb30BaTh NPOU3BOAHYIO IS
uccneaoBanus GyHKIIMU

Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI;
HaXOJUTh HAanOOJIbIIEE U HAUMEHBLIEE
3HaYeHUs! QYHKIIMH HEMIPEPHIBHOW Ha
OTpE3KE; CTPOUTH rpapuKu PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIICIOBAHMUS.

Hcnonp3oBaTh NpOU3BOAHYIO

JUISl HAXOKJIECHUSI HAMITYYIIIETO
penIeHus B IPUKIIAIHBIX, B

TOM YHUCJIECOIUATBHO-
YKOHOMMYECKUX, 3a/1a4ax,JIs
ONIPENEIIEHUS] CKOPOCTH U

YCKOpEHHs Iporuecca,
3aJlaHHOTr0(OPMYJIOi UK

rpapuKoM.

[Tonydats npeacraBieHue

O IIPUMCHCHHU U HpOH3BOI[HOﬁ B
Pa3IMYHbIX OTPACIIAX 3HAHUM




IlepBooOpazHas 1 UHTErpas

12

[TepBooOpa3Has, 0CHOBHOE CBOMCTBO
nepBooOpa3ubiX. [leprooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna
HAXO0XKIEHUS IEPBOOOPA3HBIX.
Nuterpan. ['eomeTpudeckuil CMbICI
uHTerpana. Berancienue
OIIPEAEIEHHOI0 UHTETpAJIA 110
dbopmyne Hetorona— JleiiOHuIa.
[Ipumenenue uHTErpaia

JUIS HAaX 0K ACHUS IUTONIaien
IJIOCKUX QPUTYp U 00BEMOB
Ir€OMETPUYECKUX TEIL.

[Ipumeps! pemenui
muddepeHnanbHbIX YpaBHEHU.
MareMaTtnyeckoe MOAEIUPOBAHUE
peanbHBIX MPOLIECCOB C TOMOIIBIO
muddepeHnnanbHbIX YpaBHEHHM

OnepupoBaTh MOHITUSIMU:
nepBOOOpa3Has U onpeaeaEHHbIN
uHTerpasl. Haxoaute nmepBooOpasHbIe
AJIEMEHTAPHBIX (DYHKIIUN ¥ BRIYUCIISATH
uHTerpai no popmyne Herotona—
JleiOnwAIA.

Haxonuts momaay miockux Guryp

1 00BEMBI TeJI C TOMOILBIO
OIIPEAEIEHHOI0 UHTErpala.
3HAKOMUTHCS ¢ MATEMaTHIECKAM
MOJICJTMPOBAHUEM Ha TIPUMEpe
muddepeHnanbHbIX YpaBHEHUH.
[TomyuaTs mpeAcTaBIeHUE O 3HAYCHUN
BBEJICHUSI IOHATHSI HHTETpaia B
Pa3BUTHHU MaTEMaTUKH

['padpuxu
TPUTOHOMETPUUYECKUX
GyHKITUH.
Tpuronomerpuyeckue
HEPAaBEHCTBA

14

Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U TpaduKu.

OT160p KOpHEN TPUTOHOMETPUUECKUX
YPAaBHEHHU C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.

Hcnonb3oBaTh HUGPOBBIE pECYPCHI
JUTsl TOCTPOEHHUSI TpadUKOB
TPUTOHOMETPUUYECKUX PYHKIIUU U
U3y4YEHUsI UX CBOMCTB.

PemaTe TpuroHoMeTpuyeCcKue




Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumensTh HOPMYIBI TPUTOHOMETPHUU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnons3oBatk HUGPOBBIE pECYPCHI
JUTSI IOCTPOCHHMSI U UCCIIEIOBAHUS

rpagukoB QyHKIIHIMA

HppannoHanbHbIe,
MOKa3aTelIbHbIE U
JorapupmMuiecKkue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpAMOHATBHBIX, TOKA3aTEIBHBIX H
naorapuMUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IpuMeHsTh CBOMCTBA ITOKA3ATEIBHON
U Jjorapu@mMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
O6o0cHOBaTh PAaBHOCUIILHOCTD
MEePEX0/I0B.

Pemats uppanrioHayibHbIC U
KOMOUHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MEePEXO0/IOB.

Hcnons3oBaTh rpauuecKkre METO b
Y CBOWCTBA BXOJSIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKIIMIA

JUISL PEIICHUS 3a/1auu




KommiekcHble uncia

10

KomnekcHsle uncina. Anredpandeckas
Y TPUTOHOMETpHUYECcKast POpPMBbI 3aIUCU
KOMIUIEKCHOT'O YHCJIA.
ApudmeTnueckue onepamnuu

C KOMILJIEKCHBIMH YUCJIAMH.
N300paxeHre KOMILUIEKCHBIX YUCE

Ha KOOPAUHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENIEHU U3 KOMIUIEKCHOTO YHCJIA.
[IpuMeHeHre KOMIUIEKCHBIX YK Cell

JUIsL perieHust GU3NYECKuX U
r€OMETPUYECKHX 3a]1a4

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCJI0 U MHOKECTBO
KOMIUJIEKCHBIX YUCEN.
[IpeacTaBisiTh KOMIUIEKCHBIE YU CIIA
B alreOpanveckon u
TPUTOHOMETPUUYECKOM PopMme.
BrinonnsaTe apupmeTnueckue
onepaluy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YK CIIA
Ha KOOPJAMHATHOM INIOCKOCTH.
[Ipumensars popmyny Myaspa u
N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0i1 CTENEHU U3 KOMILJIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IPUMEHEHUSI KOMILJIEKCHBIX YHCET
JUISl pELIEHUS] TEOMETPUYECKUX U
dbuznyeckux 3agau

HarypanbHsbie u nenpie uncna

10

HarypanbHsbie u 1ienpie yncna.
[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMa EBknnaa

JUTS PEIIEHMS 3a71a4 B EIBIX YMCIIax

OnepupoBath MOHATUSIMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
yuced.

Hcnonp30BaTh NPU3HAKA JETUMOCTH
LEJIBIX YACEIT; OCTATKU 110 MOLYJIIO;
HO/I n HOK HarypanbHBIX YHCEIT;
anroput™ EBKkiuna i pemeHuns




3a7ad4.

3anuceiBaTh HATYpAJIbHbBIE YHACIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

Cucrembl palluOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YpPaBHEHUH. OnepupoBarh MOHATUAMH: CHCTEMA H
UPPALMOHATIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPaBHEHUU U
IIOKA3aTeJIbHBIX CJIEICTBUSL. HEPABEHCTB; PEUICHUE CUCTEMBI UIIU
1 JIorapu(PMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIE
ypaBHEHUH COBOKYIHOCTEW pallMOHAIIbHBIX, CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI.
UPpaLMOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonuts penienust cucteM u
Jorapu@MUYEcKX ypaBHEHUH. COBOKYITHOCTEU LEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, UPPALIUOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO NOKa3aTeNIbHbBIX U JIOTapUPMUUECKUX
MaTEeMaTUYECKUX 3aja4 1 3a/1a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX O0NacTel HAyKu U [IpuMeHATh CUCTEMBI YPABHEHUN
peanbHOM KU3HU, HHTEPIIpeTalus K PELIECHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHBIX o0nacTell 3HaHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
NOJIYYECHHBIE PEILICHHUS.
Hcnonb3oBaTh LUPpOBLIE
pecypcesl
3agauu ¢ mapameTpamu 16 PanmonansHeie, MppallMOHAIIBHBIE, BriGupats cioco6 pereHus

MOKa3aTelIbHbIE, TIOTapu(hMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JOTapU(PMUUECKUX
TPUTOHOMETPUUECKUX YPABHEHUM




C IMapaMeTpaMH.
ITocTpoeHue u uccnenoBanme
MAaTEMaTUYECKUX MOJEIIEN PEaTIbHbBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM YPAaBHEHUI U HEPABECHCTB

C ImapaMeTpamMu

Y HEPABEHCTB, COJAEPKaIINX
MOZYJIA U IMAPAMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccnenoBanue GyHKIUNA MeTogaMu
MaTeMaTH4YECKOr0 aHAJIA3A.

Ctpouts 1 uccieaoBaTh
MaTeMaTHYECKUE MOJIETN PEATBHBIX
CUTYallMH C MIOMOILBIO YPaBHECHU,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 00001ICHKE,
cucTeMaTH3alus 3HAHUN
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OcHOBHBIC IOHATHS U METOBI Kypca,
000011IEHNE U CUCTEMATHU3ALUA 3HAHUI

MoaenupoBaTh peaabHbI€ CUTyalluH
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAXKEHUS, YPABHEHHSI, HEPABEHCTBA
U UX CHUCTEMBI 110 YCJIOBHIO 33]1a4H,
UCCJIEI0BATH TIOCTPOEHHBIE MOJEIH

C UCTIOJIB30BAHUEM arapara ajareOpsl,
WMHTEPIPETUPOBATH MOJYYEHHBII
pe3ynbTar.

[TpumensTs GyHKIIUN

JUTSL MOZICITUPOBAHUS M UCCIIEOBAHUS
peanabHBIX MPOLECCOB.

Pewate nmpuknagHbie 3a1auu,




B TOM UYHCJI€ COLIMATIbHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeJICTBAMU aNTreOphbI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136




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

HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsieTCS OJHUM U3 6a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 OOIIETO
oOpa3oBaHMsl, TaKk Kak oOecrneyuBaeT BO3MOXXHOCTb W3YYEHMs JUCLUILINH
€CTECTBEHHO- HAy4YHOM HAIIPaBJICHHOCTH W MPEAMETOB T'YMAaHUTAapHOIO IIMKIIA.
[TockonpKy TOrHYecKOEMBIIIICHHE, (POPMUPYEMOE TIPU U3YUEHUH 00YJarOIIUMHUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IPHU JIOKA3ATEIBCTBE TEOPEM M IOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHHUI ITPU PEILICHUN F€OMETPUYECKHX 3a7a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTh T'MIOTE3bl HEMNOCPEACTBEHHO MCIOIb3YIOTCA MpU
pEILICHNH 33/1a4 €CTECTBEHHO-HAyYHOTOLIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

Llens ocBoeHus mporpaMmsl yueOHOro kypca «I'eomerpusi» Ha yriyOia€éHHOM
YPOBHE — Pa3BUTHE UHIMBUIYATbHBIX CIOCOOHOCTEN 00YyYarOUXCsl PU U3YYECHHUH
reOMETpUH, KaK COCTaBISIIOIIEH mpeaMeTHoW obnactu «Marematuka u
uHpopMaTtrka»  yepe3  oOeclieueHHEe  BO3MOXKHOCTH  MNPUOOpETEHUs U
UCIIOJIb30BaHUsl Oojiee IIIyOOKMX TE€OMETPUYECKMX 3HAHUW U JICWCTBUIA,
CHELM(PUUHBIX TE€OMETPUHU, U HEOOXOAUMBIX I YCIEHIIHOTO MPOPECCUOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHBIMU 3aJayaMHd Kypca TeOMETpUM Ha YIJIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacuIMpeHne NpPeCTaBICHUS O TEOMETPUU KaK YaCTU MHUPOBOM KyJIbTYPHI U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(opMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIUX MAaTeMATHYECKUX MOJENSAX, IMO3BOJISIOIIMX ONHUCHIBATH W HM3y4daThb
pa3HbIE SABJICHUS OKPYKAIOIIETO MUPA, 3HAHNE MMOHATUIHOTO arapara o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMeTpuHu;

(¢opMupoBaHHe  YMEHHUS ~ BJIAJIeTh ~ OCHOBHBIMM  MOHATUSIMH O
IPOCTPAHCTBEHHBIX (Urypax ¥ MX OCHOBHBIMU CBOICTBaMH, 3HaHHE TEOPEM,
dbopMyll M yMEHUE HMX NPUMEHATh, YMEHHUS J0Ka3blBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI pELICHUS 3a/1ay;

(opMupoBaHrE YMEHHUS paclio3HaBaTh HA YepTEXax, MOACISAX U B peaJbHOM
MUpPE MHOTOTPAHHUKHA M TeJla BpPAILIECHUS, KOHCTPYUPOBATh I'€OMETPUUYECKHE
MOJEIIH;

(dopMHpOBaHKE MOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOopHil, (HopMHpOBaHHE MOHUMAHHS POJIM AKCMOMATUKH MpU
MPOBEJCHUN PACCYXKICHUM;

(dopMHpOBaHHWE yMEHUS BIAJETh METOJAMH JIOKA3aTENbCTB M AJITOPUTMOB
pELIEHMS], YMEHUS UX TPUMEHSTD, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOE
pelIeHUsT CTEPEOMETPUUYECKUX 3a4a4 M 3a4ad C IPAKTUYECKUM COJEpIKaHHUEM,



(opMUpOBaHHE TPEICTABICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  IpHU
00OCHOBAaHUHU MaTEeMAaTHYECKUX YTBEPKJICHUHN U POJIM aKCHOMATHKHU B TIPOBEACHUU
JNENYKTUBHBIX PacCyKJICHUN;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUIEKTYalIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN 00yUarouXcsl, NO3HABATEIIbHON aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, UHTEpECA K U3YUEHUIO TEOMETPUN;

dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEIECBAaHTHOW TC€OMETPHH:
YMEHHMSI paclio3HaBaTh IHPOSBICHUS T'€OMETPUYECKUX IOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEMB pPEANBHBIX XU3HEHHBIX CHUTyalUsAX W IIPU HU3YUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, MPOSBJICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEM,
MOJICJINPOBAHUS PEAIBHBIX CUTYallUd, WCCIEIOBAaHUSA IIOCTPOEHHBIX MOJENEH,
MHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZEpXKATEIbHBIMU JUHUSIMH yueOHOTo Kypca «I'eomerpusi» B
10-11 «kmaccax sBisoTcs: «lIpsiMple M MIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATHI B
IPOCTPAHCTBE», «/|BUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIX T€OMETPUH HA YyriayOaEéHHOM ypoBHE 00yuyeHus B 10—
11 xnaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JIMHUSAM y4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHMM  pacmpeneisieTcss He  TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSIM, HO U 110 rogaM o0ydyeHusi. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoOii padoueit
POrpaMMBbl, paclpeleaEHHbIM 1O TOoAaM OOYYEHUs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamanuch  HEOJHOKpPaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUUYECKUMHU MOHATUSIMHUM HABBIKAMH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHUEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00yJyaroUMXcs, paciupss U yriryosusis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHUIO FT€OMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISET:

co3matb ycinoBus qana  auddepeHmuanuu  oOydeHUs,  TOCTPOCHHS
WHIUBUIYAbHBIX 00pa30oBaTEIbHBIX MpOrpamMM, OOECHeYUTh YIIIYyOJIEHHOE
U3y4eHHEe TeOMEeTPUHKaK COCTaBIsoNIeH yueOHoro npeamera «MaTemartukay;

MOJTOTOBUTh OOYyYaIOUIMXCA K MPOJOJDKECHUIO H3YUYEHHS MaTEMaTHKU C
yuéTroMm BbIOOpa Oyaymieil mpodeccun, odecrednBasi TPEEeMCTBEHHOCTh MEXKITY
o0MMHU TPoecCHOHATTEHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOoro kypca «['eomeTpusi» Ha yriIyOJIE€HHOM YpOBHE
OTBOJIUTCS

204 gaca: B 10 xmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce —
102 yaca (3 gyaca B HezelIO).



COIEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATUSA  CTepeoMeTpud. Touka, IpsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMHOE pacmosio)KeHWE MNpPsSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielbHble M CKpellMBarouyecs mnpsMble. [Ipu3Haky CKpenmBarOMIUXCs
npsAMbIX. llapamienbHOCT NpAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuielbHble  IPSIMbIE B INPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSAMBIX,
[apajuIeIbBHOCTh  NPSMOM M IUIOCKOCTU. [lapayuienpHOoe W LEHTpAIBHOE
IPOEKTUpOBaHUE, Hu300paxeHue ¢uryp. OCHOBHBIE CBOMCTBa NapauIeIbHOTO
npoekTupoBaHusd. M3o0paxeHue Quryp B NapajuleNbHOM NPOEKUUHU. YTIBL C
COHAIIPaBJIECHHBIMA CTOPOHAMH, YIOJ MEXAY MPsSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIe/IbHBIE IIIIOCKOCTH, CBOMCTBA ITAPAIIIIEIIbHBIX
rmiockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPHl HAa TJIOCKOCTH: TETPadp,
IapajuleNIenune]], HOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh MPSIMOM U INIOCKOCTH: MEPIIEHAUKYIISIPHBIEC NIPSAMBIEB
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT NPSAMOH J10 MIIOCKOCTH, MPOEKLHMsI (PUTyphI HA MIIOCKOCTh. IlepreHauKynspHOCTh
IJIOCKOCTEN: MPHU3HAK NEPNEHIMKYJSIPHOCTH JBYX IUIOCKOCTER. Teopema o TpEX
IIEPIICHIUKYJIAPAX.

VYTbl B IPOCTPAHCTBE: YOI MEXKAY HPSIMOU U INTIOCKOCTBIO, IBYTPAHHBIN yTOJI,
JMHEWHBIA YTOJ JBYI'PAHHOrO yruia. TpEXrpaHHBII W MHOTIOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YTIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JIJISI TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas
npu3Ma,npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBas U TOJIHASI TTOBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, NpsAMOYTOJIbHBIN MapaJUISIICIUIE] U €r0 cBoMCcTBA. Kparuaiimme
MyTH HA TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. I[IpoctpaHcTBeHHas
teopema [ludaropa. [lupamuna: n-yronpHas nupaMmuia, IpaBUibHAs U yCceUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH TMPaBUIBLHON MHUPAMUJIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBWIbHAA MpU3Ma W MpaBUIIbHAS THUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U IPaBWIbHBIN TETpa’ap, kyO. [IpencraBnenue
O IPaBWJIbHBIX MHOIOTPAHHUKAX: OKTa3AP, JOJECKAIP U UKOCASIP.

Brruucnenne 5S1eMEHTOB MHOTOTPAHHUKOB: péOpa, IWAroHald, VYTIIbIL.



[Inomanes OOKOBON MOBEPXHOCTM W IOJHOM IOBEPXHOCTU MPSMOMl NPHU3MBI,
TUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 O0KOBOM MOBEPXHOCTHU NMpsiMoii mpu3Msbl. [Tnomans
OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH MPABUJIBHON NUPaMHUAbI, TEOpEMa O
TUIOIIAAN YCEYEHHOU TUPAMUJIBI.

CummeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBWJIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajuleJienunena, CUMMETPUS IPAaBUIBHBIX NPU3M, CUMMETpHUsS NIPaBUIBHOU
UpaMUIbl.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEApHBIC, COHANPABICHHBIE M IMPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MCTBHSA C BEKTOPaMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOICTBA YMHOXKEHUS BEKTOpA HA YHUCIIO.
[loHATHE KOMILTaHApHBIE BEKTOPHI. [IprM3HAaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio napauienenunena. TeopemMa O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM BeKTOopaMm. lIpsMoyronpHasgcucremMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. CBs3p MEXKIy KOOPAMHATAMH BEKTOpAa M KOOpAMHATAMU
TOYEK. YTOJI MEKIy BeKTopamu. CKaJsIpHOE IMPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[loHsATHA: UMIAUMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKAs TOBEPXHOCTb,
cepuueckas MOBEPXHOCTb, oOOpasytonie noBepxHocTedl. Tenma BpaeHus:
WIMHJIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IUIOCKOCTH, KacaTeJbHasl IUIOCKOCTh K cepe. M300pakeHue Ten BpalleHus Ha
wiockocTu. PazBépTkanmnubapa u konyca. CUMMeETpHsi cepsbl U 1mapa.

O6beéMm. OcHoBHBIE CcBoHcTBa 00BEMOB Tenl. Teopema 00 o00BEME
OpSIMOYTOJIBHOTO Mapajjienenumnena u ciaeactsus u3 He€. OO0bEM npsMod U
HAKJIOHHOW TPHU3MBbI, [IWIMHIPA, NUpaMuabl U KoHyca. O0BEM 1mapa U mapoBOro
CErMEHTA.

KomOuHanuu Ten BpallleHuss ¥ MHOrorpaHHukoB. Ilpusma, BmnucaHHas B
UUJIMHAP, ONMKMCAHHAs OKOJI0 HIMHApA. [lepeceuenue chepsl 1 mapa ¢ mI0CKOCTHIO.
Kacanue mapau cdepsl maockoctsio. [IoHsATHE MHOTOIpaHHUKA, OITCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUSI.

[Tnomankr MOBEPXHOCTH MWJIMHAPA, KOHYCa, IUIONaAb cepbl U e€ yacTeu.
[Tonobue B mpoctpancTBe. OTHOIICHHE O00BEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTHC HUCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/OB.

ITocTpoeHne ceueHnii MHOTOIPaHHUKOB U T€JI BPALEHUs: CEYEHUS LIUJIUHAPA
(mapamienbHO M MEPIEeHIUKYJISIPHO OCH), CeYeHusi KoHyca (mapajieabHoe



OCHOBAHHUIO UIPOXOJIAIIEE Yepe3 BEPIIUHY), CEYEHHUS I1apa, METOJIbl TOCTPOCHUS
CEUEHUI: METOJ| CJIEJOB, METOJI BHYTPEHHErO MPOECKTUPOBAHHUS, METOJ] IEPEeHOCca
CEKYIIeH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
Bexkrtopsl B ipoctpanctBe. Oniepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BEKTOpOB. (CBOMCTBa BEKTOPHOIO yMHOXEHHs. IIpsMoyrosibHas cucrema
KOOpJIMHAT B mpocTpancTse. KoopauHatsl BekTopa. PaznoxkeHue BekTopa o 0asucy.
KoopinHaTHO-BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

JIBMKeHUsS B MPOCTPAHCTBE

JBrxenus mpoctpancTBa. OrtoOpaxkeHus. J[BIKeHHS W PaBEHCTBO (HTyp.
OO6mue cBoiicTBa JBW)KCHUW. BuIbl JBWXKEHUN: MapallyIebHBIN TMEPEeHocC,
LCHTpaJIbHAsT CUMMETPUS, 3€pPKAIIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsimast u cdepa Ditnepa.

HPEIMETHBIE PE3YJIBTATDBI

K konmy 10 kiacca o0ydaromuiicss HAyIuTCs:

cBOOO/IHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPUU TPU
pelIeHnn3anay v MpoBEeACHUN MaTEMaTHUECKUX PacCy KICHHUI;

MPUMEHATH aKCUOMBI CTEPEOMETPUH U CIEACTBHSI U3 HUX MPU PEIICHUH
reOMETPUYECKUX 3a/1ay;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOO/IHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C yTJaMH B
IPOCTPAHCTBE:MEXKIY NPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMOM U MIIOCKOCTHIO;

cBOOOIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (TIpu3Ma,
nupamMuaa, IpsIMOYTOJIbHBIN Napajuienenumnen, Kyo);

KJIaCCU(PHUIIMPOBATh MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS J1JIs
KJ1accu(ukanmu; CBOOOIHO ONEpUPOBATh MOHITHUSIMH, CBA3aHHBIMH C CEYEHUEM
MHOTOTPaHHHUKOB

IJIOCKOCTBIO;

BBIMOJHSTh MapajiiebHOE, [IEHTPAIbHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE
(burypHa nmiocKocTb, BHIIOIHATh U300pakeHUs (PUTYp Ha MIIOCKOCTH;

CTPOUTHh CEUEHHS MHOTOTPAHHUKOB pAa3IMYHBIMH METOJAaMHU, BBITOIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXy, COOKY, CHU3Y;

BBIUUCIIATH TUIOUIAIM TOBEPXHOCTEW MHOTOTPAHHUKOB (TMpU3Ma, MUPaAMHUIA),
reOMETPUUYECKUX TeJ C IPUMEHEHHUEM (HOopMYyII;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CHUMMETPHUSI B MPOCTPAHCTBE, LICHTP,
OCBH TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DPUTYPHI;

CBOOOIHO OIEpPUPOBATh TMOHATHUSMHU, COOTBETCTBYIOIIMMU BEKTOpaM M
KOOpAMHATaM B IIPOCTPAHCTBE;



BBIITIOJIHATD I[eﬁCTBHH HaJl BEKTOpaMU;

pemaTrs 3aada4u  Ha A0Ka3aTCIbCTBO MATCMATHUYCCKUX OTHOILIICHUN U
HaXOXIACHHUC TCOMCTPHUYCCKUX BCJIIMYWH, IIPUMCHAA HU3BCCTHBIC MCTOIbLI IIPpU
PCIICHUN MAaTCMATUYICCKUX 3a/1a4 ITOBBIINICHHOI'O U BLICOKOI'O YPOBH:A CJIOKHOCTH,

OPUMEHATh  OPOCTEHIIME MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUUYECKUX 3a/1ay;

U3BJIEKaTh, TPeoOpa3oBbIBAaTh W  HUHTEPIPETUPOBATH HHEGOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax W
PHUCYHKaX;

IPUMEHATH NOJyYEHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh M aHAIU3UPOBAThH
peasIbHbIE CUTYallUH, IPUMEHSTh U3YUYE€HHbIE IOHATHS B IIPOLIECCE MIOMCKA PELICHHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAaHHONM MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MWCCIEA0BaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BaHUEM IF€OMETPUUECKUX MOHATUH U TEOpeM, anmnapara aiareopsl, pemarb
IIPaKTUYECKHE 33]1a4M,CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKHUX BEIUYMH;

UMETh TNPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUHM Kak
COCTAaBHOM yacTu (yHAaAMEHTA pPa3BUTHUS TEXHOJIOTUM.

K xony 11 kiacca o0yyaromuiics HayqYuTcs:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C IUJIMHIPUYECKOM,
KOHUYECKONHU c(hepruecKOoi TOBEPXHOCTAMU, OOBSICHITH CIIOCOOBI ITOJIYyUYEHHUS;

OIEpUPOBATh OHATUSMU, CBI3aHHBIMU C T€JIAMH BPALEHUS: IWIUHIPOM,
KOHyCOM,c(hepolt U mapom;

pacrno3HaBaTh Tena BpamieHus (HUIMHAP, KOHYC, cdepa u map) U 0ObSICHITh
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIacCCU(UILIMPOBATH B3AUMHOE PACIOJIOKEHUE C(PEephl U MIIOCKOCTH;

BBIUUCIISATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U T€JI BpaleHHsI, 00bEMBI
Y IUIOIIA/IA TTIOBEPXHOCTE MHOTOTPAHHUKOB M TENl BPAILCHHS, I€OMETPUYECKUX
TEJIC IPUMEHEHUEM (POPMYT;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C KOMOMHAUMSAMH TeEN
BpalIeHUSIM MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIUCAHHBIN B c(hepy M ONHUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAIlCHUS;

BBIUUCIIATh COOTHOIIEHHUS MEXIy IUIOLIAAsIMH MOBEpPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEN;

U300pakaTh U3ydaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHU3Y,
CTPOUTH CEUECHHS TEJ BpAIlCHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATL M  MNPeoOpa3oBbIBaTh HMHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYI0 HAa YepTekax U
PUCYHKaX;

CBOOOJHO OMEpUPOBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE; BBHIMOJIHATH
orepalyu HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOI CHCTEME KOOPIUHAT;



pemaTrb recOMCTPUUICCKUC 3a/ladr Ha BBIYHUCJICHHUC YITIOB MCKIY IPAMBIMH U
IINTIOCKOCTAMM, BBIYUCIICHHC paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTH, B HOCJIOM, Ha
IMPUMCHCHHNC BCKTOPHO-KOOPANHATHOT'O MCTOAA IIPH PCIICHUHN,

CBOOOJHO OIEpPUPOBATH MOHATHSMH, CBS3aHHBIMH C JIBUKEHUEM B
IIPOCTPAHCTBE, 3HATH CBOWCTBA JIBU)KCHMIA,

BBIIIOJIHATh M300pa)X€HUsT MHOTOTPAHHUKOM M TeJl BpALEHUs MpHU
napaJyIeIbHOM NIEPEHOCE, HEHTPAIBHONW CUMMETPUH, 3€pKaIbHOW CUMMETPHH, ITPU
MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHMs TOI00MS;

CTPOUTh CEUYEHHS MHOTOIPAaHHHUKOB W TEJl BPAILLEHHUA: CEYEHHS LUIUHAPA
(mapajmienbHO M MEPHIEHIUKYJISIPHO OCH), CEYEeHHs KOHyca (HapajuiesbHOE
OCHOBAHMIO UIIPOXOIAIIEE YEPE3 BEPILMHY ), CEUEHUS 1I1apa;

UCIIOJIB30BaTh METOJBl TIOCTPOCHHUSI CEYEHMI: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ] IIEPEHOCA CEKYIIEH TUIOCKOCTH;

JTIOKa3bIBATh FEOMETPUYECKHUE YTBEPKICHHUS;

IPUMEHSATH TeOMETpUYECKUe (DAKTHI JJIsl pELIEHUSI CTEPEOMETPUUYECKUX 3a]1aY,
IPEANOJIAralouX HECKOJBKO IIAroB PEIICHMs, €CIU YCJIOBHS IPUMEHEHUS
3aJlaHbIB SIBHOW U HEABHOU QopMe;

pemiaTh 3aJayd  Ha JI0KA3aTEIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH U
HAXO0XKJECHUE T€OMETPUUECKUX BEIIMUNH;

NPUMEHATH MPOTrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

IIPUMEHSATH ITOJIYYEHHBIE 3HAHMSI HA TPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH U
OLICHMBATh pPEAJIBHBIE CHUTYallMH, MPUMEHATH H3YYEHHBIE IOHATHS, TEOPEMBI,
CBOICTBa B NpOLIECCE MOUCKA PEIICHUs] MaTeMaTHU4ecKH CGOpPMYIUPOBAHHON
po0JIeMbl, MOIETUPOBATh peajbHbIE CUTYAllUH Ha S3bIKE TEOMETPHUHU, UCCIIE0BATh
IIOCTPOEHHBIE MOJENIM C MCHOJIb30BAHUEM TIE€OMETPUUYECKHX IOHATHA U TEOPEM,
anmnapara aiareOppl, peliath MNPAaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM
Ir€OMETPUYECKUX BEIHYHNH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUHM Kak
COCTAaBHOM yacTu (yHAaAMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BU/JIBI JEATEIHHOCTH
OcHOBHOE cofiepKaHue
pazzena (TeMbl) Kypca 4acoB yqanmxcst
BBejgenue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensars MIOCKOCTh Kak (QUrypy,

¢durypsl.
[loHsATHA cTEpEOMETPUN: TOUKA,

npsiMast, INTOCKOCTh, MTPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, MapalIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka.

[ToHsTHS: TIEpECEKAIONTUECS TUTIOCKOCTH,
nepeceKaronecs npsimMasi ¥ IIOCKOCTh;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
IIPOCTEUIITUX MPOCTPAHCTBECHHBIX
buryp, HeCyIIeCTBYIOIHIX 0ObEKTOB.
AKCHOMBI CTEPECOMETPHH U TICPBBIC
CJIEJICTBHSI U3 HUX.

CnocoOsI 3a1aHus IPSMBIX U
TJIOCKOCTEH B POCTPAHCTRE.
O0603HaYCHUS MPSMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxxeHne ceueHui

B KOTOPOU BBIMOJIHAETCS TIIAaHUMETPHSL.
Jlenath NpOCTEUIINE JIOTUYECKUE
BBIBOJIbI N3 aKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSI aKCUOMBI TEOMETPHH.
N3y4yarh, NpUMEHSATH PUHIIUIIBI
IMOCTPOCHUS CEUCHUN.

Hcnonb30BaTh 111 HOCTPOEHUS
CEUYCHUM METOJ CIEIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCa CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuyeckue 3a1auu:
Ha OMpEICJICHUE BUAAa CEUYCHUS U
HAXOXJICHUE €0 IUIOIA/IN.
AKTyaIu3upoBaTh PakThl U METOIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh MpU peLICHUH 33724




nupamMubl, Kyoa U MPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
MOJIYYCHHBIX IJIOCKOCTEH.
PackpamrBanue mocTpOEHHBIX CEUEHHIM
Pa3HBIMU IIBETAMH.

Meron cnefoB s HOCTPOCHUS
ceueHnid. CBOMCTBA NEPECECUEHUN
MPSIMBIX U TI0CKOCTer. [locTpoeHune
CEYEHUH B MUpaMuze, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE TUIAHUMETPUMU.

Teopema 0 mponopIHOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHMSIX HA BEIHOCHBIX YEPTEkKAX.
Hcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TUNTAHUMETPUICCKUE (haKThI
Y METOJbI:

Teopemsr Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM JEJIEHUs OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenasi.

PaBHOOCAPEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO cpeHEeN JIMHUU
TpeyrojabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[TpusHaku no100usl TPEYTOILHUKOB.
[Tomyyats mpencraBieHus 00
OCHOBHBIX ATaIlax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM 4acT pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSIMBIX B POCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenuBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapasutenbHbIie IpsIMbIE

KnaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WJLTFOCTPUPYS
PUCYHKAMHU U TIPUBOJIS IPUMEPHI
W3 pEAIbHOU KU3HU.




B IPOCTpaHCTBE. Teopema

0 CYyLIECTBOBAHUY U €IMHCTBEHHOCTH
MPSMOU MapauIeIIbHON TaHHOU
MIPSIMOU, MTPOXOJAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeKalIeh

Ha JTAHHOM MIPSMOM.

JlemMMa 0 niepeceyeHnHt apasieabHbIX
IIPSAMBIX IIJIOCKOCTBIO. IlapasnienbHocTh
TpEX NpsiMbIX. Teopema o TpEx
napajuieNIbHbIX TIPSIMBbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NAPAJLIIEIIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX QUTYp B MapaieIbHON
IIPOCKLINH.

[lenTpanpHas TpOEKLUSL.

YT0J1 ¢ COHANPABICHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3agaun Ha JJOKA3aTEIbCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C PacCIOJIOKEHUEM MTPSMBIX

B ITIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXalen Ha Ipyrou nIpsMou; JIEMMY

0 MEPECEUECHUU TIIIOCKOCTH ABYMS
napasuieIbHbIMU PSIMBIMU; TEOPEMY

0 TPEX NapaJUIEIbHBIX MPAMBIX.
JIoKa3pIBaTh IMPU3HAK
CKPEILIHUBAIOIINXCS MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS TPSIMBIX.
JI0Ka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANIPaBJIEHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
napasuiesIbHbIM U [IEHTPaIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITTOIHAETCA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
JIloka3pIBaTh CBOMCTBA MAapajlIeIbHOTO
MIPOEKTUPOBAHMSI.

N3o0paxkath B mapauieabHON
MTPOEKLIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTpuueckue 3agaun
Ha J0Ka3aTeIbCTBO U HCCIIEJOBAHUE,
CBSI3aHHBIE C PACTION0KEHUEM MPAMBIX
B ITPOCTPAHCTBE.




[IpoBoUTh MOKa3aTeNbHbBIE
pacCyKJIeHUs MPU pElICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3AHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacIoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUHU.
HccenenoBars NOCTPOCHHBIE MOJIEIIN
C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
MOHSATUH U TEOPEM, anmnapara aareopsl,
IU(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBiaeHue

O UEHTPAIbHOM IPOEKTUPOBAHUH

1 00 ucrtopuu padboT MO TEOPUH
MEPCIEKTHUBBI

[TapanienbHOCTb MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTus: napamienbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH NPSIMOM U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummpoats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIJIOCKOCTH
B ITPOCTPAHCTBE, MPUBOISL
COOTBETCTBYIOIINE TPUMEPHI




IPSIMOM U TIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKMCIICHUE U I0KA3aTEIbCTBO,
CBSI3aHHBIC C NIAPAJUIEIIBHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoenue ceueHnst, NPOXOIAILIETO
yepes JaHHYIO NPSMYIO Ha YepTexke U
MApAIUICIIBHOTO APYTOW MPSIMOM.
Pacuér ornHowmenu. [lapamtensnas
IIPOEKIMsS, IPUMEHEHNE

JUIS IOCTPOEHUS CeUeHUH KyOa

Y Mapajuiesienunea.

CaoiicTBa napasuienenuneaa u npu3Mal.

[TapamensHble mockocTu. [lpusHaku
MapaJJICIbHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 mapasuiebHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MIPUHAIEKAILYIO JAHHOU INIOCKOCTH U
CIIE/ICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTE:
0 MapaJuIEIbHOCTHU MPSMBIX
NepecevyeHus Npyu NEPECEUCHUN JBYX
MapajyIeIbHbIX NIOCKOCTEN TPETHEN;
00 oTpe3kax napajiebHbIX MPSIMBIX,
3aKIIFOUEHHBIX MEXKy MapayieIbHBIMU

U3 pEAbHOW KU3HH.
@opMyIMpPOBATH ONPEIAECIICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloka3pIBaTh MPU3HAK

0 MMapaJUIENIBHOCTH IPSIMON U
IJIOCKOCTH; CBOMCTBA MAPAJIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPAIIIENBHOCTHIO
MIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemate npaktuueckue 3amaun

Ha ITOCTPOCHUE CEUEHUI Ha YEepTEkKAX
TETpa’pa U napajuieIeIuIea.
Pewiars crepeoMeTpuueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHU
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKU KOPPEKTHBIE
JIOKa3aTEJIbHbIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEHN.

CpaBHHBaTh ¥ aHAJIU3UPOBATH
peanbHbIE CUTYAlluH, CBS3aHHBIE

C NMapaJUIEIbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B IPOCTPAHCTBE;




IIJIOCKOCTAMHU, O IICPECCCUCHUU HpSIMOI?I
C ABYM: ITapaJJICJIbHBIMU IINIOCKOCTAMU

MOJEIUPOBATh pEAIbHBIE CUTYALUH,
CBSI3aHHBIE C TAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE€ TEOMETPUU

[leprieHIMKYISAPHOCTD
IPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE
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[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napasienenunena. Beruncienue qiumH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napaJIeJIenuIesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPNEHIUKYIIPHOCTH MPSMOU 1
IUI0CKOCTH. TeopeMa 0 CyIecTBOBAHUH
Y €JUHCTBEHHOCTH MPSIMOMU,
IPOXOIALIEN YEPES TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IUIOCKOCTHU. I1nockocT u
NepIEHIUKYJIIPHbIC UM MpsMast

B MHOTOTPaHHHKAX.
[lepnenaAnKyIsIp U HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX MEpNEHANKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHHU.
@OopMyIIMPOBATH ONPEICIICHHUS:
MEPIECHAUKYJISIPHBIX TTPSIMBIX

B [IPOCTPAHCTBE; ONPEACICHUE MTPAMOI,
NEPIECHAUKYJISIPHON K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIEHINKYISPHOCTH IBYX
napajuieIbHBIX IPSMBIX K TPEThEH
MPSIMOI; TEOPEMBI O CBSI3U MEXKIY
MAPAIIICTBHOCTHIO MTPSMBIX U UX
MEPIECHAUKYJISIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y IUIOCKOCTHU; TEOPEMY

O CYILLIECTBOBAaHUU U €AUHCTBEHHOCTHU
NPSIMOW, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY Y NEPIIEHAUKYIJISIPHON K TAHHOMU
IJIOCKOCTH.

N3ob6paxxath B3aUMHO
MEPIIEHANKYJIISPHBIC TPAMYIO




VYT0J1 MeXIy CKpEeIIUBAOLUMUCS
psMbIMU. [IOMCK NepIIeH TUKYISIPHBIX
IPSIMBIX C IIOMOLIBIO
MIEPIICHIUKYJIAPHBIX IIJIOCKOCTEN
OpTOorosHasibHOE IPOEKTUPOBAHNE.
[TocTtpoenue ceuenuii kyoa, MPU3MHI,
MIPABWJIBHOW MMUPAMUIBI C TOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTn
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesauKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOI'OTPaHHUKHU

Pacuér paccrosgauii oT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPNEHINKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH I10 AapaJUIETIbHON MPSMOMU.
CnBur no HenapasuieIbHOU MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCTB.

DopMyJIMPOBATH CBOKMCTBO
NIEPIEHANKYJIAPA TI0 OTHOLIEHUIO

K IJIOCKOCTH.

[Toy4aTs npencTaBieHrue O 3HAYEHUU
NEePIEeHIUKYIIApa IS ApYrux odsactei
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKIICHUS, CBSI3aHHBIE
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
00paTHYI0 TeOpeMe O TPEX
NEePHEHANKYJIIApaXx.

[lomy4ats mpeacraBiieHHUE

00 OPTOrOHaIBLHOM MTPOEKTUPOBAHUH.
JIoKa3bIBaTh TEOPEMY O MPOEKIINH
TOYKHU Ha NPSIMYIO.

Pemate crepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE C TIEPIICHIUKYISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pemate npuknaaHele 3a0a4y,
CBS3aHHBIE C HAXOXKJIECHUEM
r€OMETPUYECKUX BEIHYHH.




Pewrars crepeoMerpruyeckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIIpax,
HaxO0XJI€HUEM PACCTOSIHUU,
IIOCTPOCHUEM ITPOCKIIUM.

CpaBHHBaTh U aHAJIU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHaNM3UpOBaTh U MOJIEIIUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyallu¥, CBsI3aHHbIE

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C HCI0JIb30BaHUEM ammapara aareopbl

VYTbl U pacCTOSAHUSA
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[ToBTOpEHUE: Yroa Mex 1y NpsIMBIMU
Ha [UIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHUE: YyrOa MEXIY
CKPELIHUBAIOLIUMHUCS MIPAMBIMU

B IIPOCTpaHCTBE. ['eoMeTpuueckue
METObI BEIYUCIICHUS yIJIa MEKIY
NPSIMBIMU B MHOTOIPAHHUKAX.

AKTyanu3upoBath (aKTbl 1 METO/IbI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBaATH OIIPEACICHUE
ABYIPAHHOIO yIJIa.

Jloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJI0B ABYTPAHHOIO YIJIA.
KnaccuduimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCHUMOCTH OT UX I'PAJyCHOU MEPHI.




JIByrpanHsiil yroia. CBOMCTBO
JIMHEVHBIX YIJI0B IBYTPAHHOIO yIJia.
[lepnieH UKy PHBIE TITIOCKOCTH.
CaoiicTBa B3aUMHO NIEPIEHIUKYISIPHBIX
ockocren. [Ipuznak
MEPIEHAUKYIISIPHOCTHU TUIOCKOCTEN;
TE€O-peMa O IPSAMOU MEPECECUCHUS ABYX
MJIOCKOCTEN MEPIECHIUKYISIPHBIX
TPETHEU IUIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3MepeHusl, CBOMCTBA
IPSIMOYTOJIBHOTO MapaJijIeIenuIie/1a.
Teopema 0 nuaroHaau NpsIMOYrOJIbHOTO
NapajuIeeIunea u CIIeICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3aJ]a4¥, CBSI3aHHBIC CO B3aUMHBIM
PACMOJIOKEHUEM MPSIMBIX U INIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMbIE, MapAJIIEIbHBIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOIPaHHHUKAX.
[Tapa napanieabHbIX MIIOCKOCTEN

Ha CKPEIIUBAIOIINXCS MPSIMBIX,
pPaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYyalUSIX.

Onyckanue nepnesauKyiIspos,

DopMyJIHMPOBATH ONPEIECICHUE B3aUMHO
NEPIEHANKYJIIPHBIX IIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEHN.

@OopMyIMpPOBATH CIEACTBHUE

(U3 mpu3HaKa) O MEePHEHANKYISIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHANKYISIPHA
[IPSAMOM, TI0 KOTOPOM NIEPECEKAKOTCS IBE
IIJIOCKOCTH, 3THU IIJIOCKOCTSIM.
JIoKa3pIBaTh YTBEPKIAECHUSA O €TI0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMaroHAIAX IPSIMOYTOJIBHOTO
napasuieJIenunea.

Pewars crepeomeTpuueckue 3aauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTD
MPSMBIX U TIIOCKOCTEH, UCITONb3YS
IUTAHUMETpUYECKHE (aKThl U METOJIbI.
IIpoBOAUTE TOTUUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS IIPU
pELIEHNH TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C NIEPIIEHINKYJIIPHOCTBIO
IIJIOCKOCTEHN.

AHaIM3UPOBATh U MOJIETINPOBATH

Ha A3bIKE TEOMETPUU PEAIbHBIC
CUTYallNH, CBSI3aHHBIE




BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brranciienne paccTossHUN MEXIY
CKPEILIHUBAOIIUMUCS MPSIMbIMU

C MMOMOILBIO NEPIEHANKYIIPHOMN
IJIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBeHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema IMudaropa, reopemsr
KOCHHYCOB Y CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIEMEHTHI
chepuueckoit TeOMETPHH:
reo/Ie3NYECKUe JTNHUMU Ha 3eMIie

C MEPHEHANKYISIPHOCTHIO MPSAMBIX U
IJIOCKOCTEMN.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpsbl.

Pemate npuknagHeie 3a1auu,
CBSI3aHHBIC C HaX0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npusMsbl. [IpaBuibHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenunen, Kyo.

Brinykisie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIE U
MOJTYTIPABWJIbHBIE MHOTOTPAaHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHus,
KOMMEHTAapUHU.

AHaNM3UpOBATh PEIICHUE 3aJaUH.
PucoBaTh BBINTyKJIbIE MHOTOIPAHHUKH
C 3aJJaHHBIMHM CBOMCTBaMU,;
BOCCTAHAaBJIMBAThL OOIIUN BU
BBIITYKJIOTO MHOTOTPAHHMKA 110 ABYM
€ro IPOEKIUSIM.

J10Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOIPaHHHKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHI




C pa3HOM PMJIEPOBOM XapPaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH MOJTYYEHUS
pe3yJibTaTa NPy BApbUPOBAHUY TAHHBIX.
JIoKa3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
MMOCTPOCHHUE MPABUIBHBIX
MHOT'OTPaHHHUKOB Ha ITIOBEPXHOCTAX
JIPYTHUX MPABUIIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE
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[TonsTre BekTOpa Ha TIOCKOCTH

U B IPOCTPAHCTRBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napasuiesienume1a, YMHOKEHHUE BEKTopa
Ha YKUCJIO0, Pa3JIOKEHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICHKAITUX
B OTHOM IIJIOCKOCTH.

CkansipHOoe TpOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKTy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreitmme 3a1auu ¢ BEKTOpAMH

AKTyanu3upoBath (GaKThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHHU.

OnepupoBath NOHATUSIMU: BEKTOP

Ha MJIOCKOCTH U B IIPOCTPAHCTRBE;
KOMILJITAaHAPHBIE BEKTOPHI. [[prBOANTH
npuMepbl GU3NYECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NpaBuJia BHITTOJTHEHUS
NEUCTBUU CIIOKCHUS Y BEIYMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTHU
TPEX BEKTOPOB.

JIoka3pIBaTh TEOPEMY O Pa3JI0KEHUN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIUIAHAPHBIM BEKTOpaM




[ToBTOpeHue, 06001ICHNE
Y CUCTEMATHU3allNA 3HAHUI

O06o6mraronee MTOBTOPEHUE MOHITUH
¥ METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alys 3HaHUH.
Hctopus pa3BuTHs cTepeoOMETPUHN KaKk
HAYKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pewats crepeomeTpuueckue 3aaaun
Ha J0Ka3aTeNIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHUI, HAX0XKJCHHUE
r€OMETPUYECKUX BEIUYUH (IJIHH,
YTJIOB, TUIOIIACH, 00BEMOB).
Hcenonp30BaTh npu pelieHUN
CTEPEOMETPUYECKUX 3a7a4
IJIAaHUMETpUUECKue (DaKThl U METOIBI.
[TpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

MIPU PEIICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBAThH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOHOCTB €€ MOJICIIUPOBAHUS Ha
SI3bIKE TE€OMETPHU.

MopaenupoBaTh peaibHyO CUTYaLUIO
Ha A3bIKE T€OMETPUU U UCCIIE0BATH
MMOCTPOCHHBIE MOJIEIIM, B TOM YHUCJIE U
C UCITOJIb30BAaHUEM armapara aareOpsl.
Hcnonb3o0BaTh KOMIOBIOTEPHBIC
MIPOTPaMMBbI NPU PEIICHUU 3a/1a4.
[Tonyuath npeacTaBieHUE O TEOMETPUU
KakK O pa3BUBAIONICIICS HAayKe,
HCCIIENAYIOLIEH OKPYKaIOLIUN MUD,
CBSI3aHHOM C peaJibHbIMU O0OBEKTAMH,




IIOMOTAOIIEH PEIINTh PEAJIbHBIE
KU3HECHHBIC CUTYAIMHU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHHBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.
HccenenoBats MOCTPOEHHBIE MOJEH.
Hcnonp30Bath HUPPOBBIE PECYPCH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

Ha3Banue KonunuaectBo OcHOBHbBIE BUJIBI JEATEIHHOCTH
OCHOBHOE CO/IepKaHHE
pasznena (TeMbl) Kypca JacoB yUamxcs
AHanuTH4ecKas TeOMeTpHs 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEICHUE BEKTOPOB,
BBIYHCIICHUE YTJIA MEXIY BEKTOPaMHU
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE ILUIOCKOCTU B OTPE3KAX.
BekTopnoe npousseaenue. JInneiinpie
HEPABEHCTBA, JINHENHOE
MIPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI PacyéTra
yTJIa MEXY MPSIMBIMUA U TIIOCKOCTSIMU
B MHOTOrpanaukax. ®opmyia
pPacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTOAHUN OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
MApAMUJIE

IUIAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

CBOOUTH AEUCTBUS C BEKTOPaMHU

K AHAJIOTUYHBIM JEHCTBUAM C UX
KOOpPJMHATaMHU.

BcnomHUTE onipeenieHue CKaasipHOToO
YMHOKEHHSI U €70 CBOWCTBA.
BBIYuCHATE € TOMOIIBIO CKAJSIPHOTO
YMHOKEHHUSI ITTUHBI BEKTOPOB, YTJIbl
MEK]ly HUMHU, YCTaHABIINBATh
NEPHEHANKYISIPHOCTh BEKTOPOB.
BbIBOIUTE YypaBHEHHE MIIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

110 TUIOCKOCTH.

Pemate 3anaun, couerast KOOpAMHATHBIN

Y BEKTOPHBIA MeTOAbL. I [poBOAUTH

JIOTHYCCKHN KOPPCKTHBIC NOKA3aTCIbHLIC

paccyxaeHus

NIPU PEIICHUN TEOMETPHUECKUX 3a/1ad
Ha MPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METO/IA.




AHanM3upoBaTh U MOJICIUPOBATH
Ha SI3bIKE TE€OMETPUU PEATbHbIC
CUTYyalllH, CBSI3aHHBIC BEKTOPaMU U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpsl.

Hcnonb30BaTh KOMITbIOTEPHBIE
POrpaMMBl.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHS
MaTeMaTUKH

[ToBTOpenue, 06001ICHNE
M CHCTeMAaTHU3alus 3HAaHUN
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CedeHust MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPaHHUKH, METO/
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEPECEUYECHHUs MPSIMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOUIEHHM, YTIIbl MEXKIY
CKPEILHUBAIOIIAMHUCS MPSMBIMH.
[leprieHIUKyNISIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NTAPHI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
MEPIICHINKYJISIPAX, BBIYUCICHUS JJIUH

CtpouTh ceueHusl.

Pemiath cTepeoMeTpuueckre 3aaauu
Ha JI0Ka3aTeJIbCTBO MAaTEMATUUYECKHUX
OTHOIIICHUM, HAX0XKJICHHUE
reOMETPUICCKHUX BEJIIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonp30BaTh NpU pELIEHUN
CTEPEOMETPUYECKHUX 3a/1a4
MJIaHUMETpUudeckue (hakThl U METOIBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pelIeHUH CTepeoOMeTPUUYECKIX3a1ay.
CpaBHUBATH Y aHAJIU3UPOBATH




B MHOTOTPaHHHKAX.
[ToBTOpEHue: miomamu
MHOTOYTOJIBLHUKOB, (DOPMYJIBI

JUTS TUTOIAIeH, COOOpakeHUs
MoJ00us.

[Imomaau ceueHnt MHOTOTPaHHUKOB:
IJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anust
Ha 4acTH, COOOpaKeHus mo100us

peabHbIE CUTYallUH U BBISBIISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MonennpoBaTh peaIbHYIO0 CUTYAIUIO
Ha S3bIKE TEOMETPUU U UCCIEA0BAThH
NOCTPOEHHBIE MOJIENH, B TOM YHCIIE U
C UCIOJIb30BAHUEM arrapaTa ainreopsl.
Hcnons30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUH 3a/1a4

O0BEM MHOTOrpaHHUKA
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O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napasienenunena. 3aaaau oo
yIBOCHHH Ky0a, 0 KBaJipaTypeky0a; o
TPUCEKIIUU yTJIa.
CrepeoMeTpuuecKkue 3aauu,
CBSI3aHHBIEC C 00BEMOM
PSIMOYTOJIEHOTO

napajijiesenunena.

[TpuknagHbie 3a1a9K, CBI3aHHBIC

C BBIUUCIICHUEM 00bEMaA
IPSIMOYTOJILHOTO TapasuieNienumesa.
O0BEM IPSIMOIA IPU3MBI.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3aJ1a4M, CBsI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuieenuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJILHOTO MapasulesienuIea,
CIIEJCTBUA U3 HEE.

Pa3zpesaTts MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pewate ctepeoMerpudeckue 3aauu,
CBSI3aHHBIE C BHIYUCIICHHEM 00BbEMA
IPSIMOYTOJIBHOT'O Mapajuieenunesaa,
PU3MBI.

CpaBHHBaTh Y AaHAIM3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS




Boruucnenue 00bEMOB TE ¢ TOMOIIBIO
onpenesn€éHHoro uaTerpaia. OobEm
HaKJIOHHOUTIIPU3MBI, TUPAMHU/IBI.
dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1ieHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.

CrepeoMeTpryueckue 3a/1a4u,
CBSI3aHHbBIC C 00 BEMAMU HAKJIOHHOM
PU3MBI, MTUPAMHUIBI.

[Ipuknaansie 3agaun mo TeMe «O0BbEMBI
TEJ», CBSI3aHHBIE C 00BEMOMHAKIOHHOM
MIPU3MBI, TUPAMUJIBL.

[Ipumenenne o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYCCKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKJICHUH.
AHanmM3UpOBaTh U MOJICIUPOBATh

Ha SI3BIKE TEOMETPHH PEaTbHBIC
CUTYyalllH, CBSI3aHHBIE C OO BEMOM
IPSIMOYTOJILHOTO MapajuIeleuIIe/a,
TIPU3MBI, TTUPAMHIBI.

NccnenoBaTh MOCTpOSHHBIE MOJCIIH,
B TOM YHCJIE U C UCTIOJIB30BAaHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy ISl BEIYUCICHUS 00hEMOB
TeJ.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYrOJbHON MPU3MBI U

ISl IPOU3BOJIBHOM IPU3MBL.
Jloka3sIBaTh TEOpEMY: 00 0OBEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPaAMUIBI.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
00BbEMOB yCEUEHHOU MUPAMU/IBI

Tena BpameHus
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[{uuHIpUYecKas TOBEPXHOCTS,
oOpa3zyrolye UIHHAPUIECKON
IOBEPXHOCTH.

CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
IIWIHHIPAYECKAST TOBEPXHOCTb,
MHAp. M3ydyats crocoObl




Hunuaap. [IpsimMoi KpyroBoit
uuiuHp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HoBEpXHOCTB,
oOpa3yrolre KOHUYeCKOn
nosepxHocTu. Konyc. CeueHne KoHyca
IJIOCKOCTBIO, TapajlIeIbHON
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpruecKHe 3a/1a9n

Ha JO0Ka3aTeJIbCTBO U BBIYUCIIEHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYca.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[lepeceuenue cdepnl u mapa

¢ ockocThro. Kacanue mapa u
chepbl WI0CKOCTHIO. Bun n
M300paKEeHHE TIapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacrei.

CummeTtpus cepsl 1 mapa.

MOJIYYCHUS HAITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEYECHHUS
MJI0CKOCTHIO.

CB00OOIHO OnepUPOBATH MOHATUSIMHU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyC. M3yuaTh cnocoObl
[OJTyYEHUs] KOHNYECKOM TOBEPXHOCTH,
KOHYCa.

N300pakaTh KOHYC U €ro CEYeHUs
TUIOCKOCTBIO, MPOXOIAIIEH Yepe3 OCh,
U TUIOCKOCTBIO, IEPIEHINKYISIPHON

K OCH.

BriBoguTh (hOpMyIIBI 17151 BEIUUCTICHUS
OOKOBOM U MOJIHOW MOBEPXHOCTEH Te
BpanieHus. Pemrarte
CTEepEOMETPUUECKHUE 3a]]a4H, CBSI3aHHbIE
C TeJlaMU BpAIlEHUS, HAXOXKJICHHUEM
U101 OOKOBOI M MOJIHOM
MOBEPXHOCTH, IIOCTPOCHUEM CEUCHHIA.
Hcnonp30BaTh Ipu pelieHuy 3a1ad
TUTAaHUMETPpUUIECKUE (PaKThl U METO/BI.
CpaBHUBAThH M aHATTM3UPOBATH
YTBEPKJICHUS C 1IEIIBIO BBISBIICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.




CrepeoMeTpuuecKre 3a/1aun

Ha JI0Ka3aTeJIbCTBO U BHIYHCIICHHUE,
CBsI3aHHBIC CO c(hepol U Imapom,
MIOCTPOCHUEM UX CEUCHUU
IJIOCKOCTBIO.

[Ipuknannbie 3a1a4u, CBI3aHHbBIC
co cepoii U Imapom.

[loBTOpEHNE: OKPYX)HOCTH

Ha IUIOCKOCTH, BEIYUCIICHUS

B OKPY>KHOCTH, CTaH/IApTHbIC
nogoous.

Paznuunbie KOMOMHAIIUY TEN
BpallleHUsI I MHOTOIPAaHHUKOB.
3agaun o TeMe «Tena u moBepxXHOCTH
BpAIICHU

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU PEATbHbIC
CUTYAIINH, CBSI3aHHBIE C KOHYCOM

U UIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEIH,

B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
amnmnapara ajareophbl.

AKTyanu3upoBath (PaKThl U METOBI
IJIAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOIHO ONepUpPOBATH NOHATUSIMMU:
cdepa u map, UEHTp, paAnycC, TUAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE PacIoyIOKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpPOBATh ONPEIECIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
riotaau cepsl yepes3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3agauu,
CBsI3aHHBIE CO CEepoi U 1apoM,
HaxXO0XXJICHUEM IIIoMIaau cepsl u €
4yacTel, MOCTPOCHUEM CeueHU chepsl
U 11apa.




AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYAIINH, CBSI3aHHBIE C IAPOM U
chepoti.

Pewmate npocTele 3a1a4n, B KOTOPBIX
GurypupyroT KOMOWHAIUH TET
BpAILEHNUS] © MHOTOTPAaHHUKOB.
Hcnons30Bath pU peLICHNH 3a/1a4,
CBA3aHHBIX CO Chepoii U Iapom,
IUTAaHUMETPUYECKUE (PaKThl U1 METOBI.
Pemate crepeomerpruyeckue 3aaau,
CBS3aHHBIE C TE€JaMU BpalllCHHUS,
IIOCTPOCHUEM CEUCHUH TEJ BPalllCHHUS,
C KOMOMHAIUSIMU TEJ BPAILIEHUS U
MHOTOI'PAaHHHKOB.

[IpoBOANTE JIOrMYECKN KOPPEKTHBIE
JOKa3aTeIbHbIE pacCy>KJICHUS MPU
pEelIeHNU FreOMETPUYECKHUX 3a/1a4,
CBS3aHHBIX C

NEPHEHAUKYIISIPHOCTHIO

IJIOCKOCTEMN.

AHanu3upoBaTh U MOJIEUPOBATh HA
A3bIKE TEOMETPHUH PEAbHBIE CUTYALINH,
CBA3aHHbIE C MHOT'OIPAHHUKAMU.
HccnenoBaTh MOCTPOEHHBIE MOEIIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
amnmnapara anreopsl




[Tmomaau moBepxXHOCTH
1 00bEMBI KPYTJIBIX TEI

O6BéM nunuHapa. Teopema 06 0oObéMe
npsMoro mwmHapa.l nomaau 6oxkoBoi
Y TIOJTHOW TTOBEPXHOCTH IMUITHH]IPA.
Brraucnenne 00bEMOB T ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaia. O0bEM
koHyca. [noniaan 60k0BOM U OJIHON
MOBEPXHOCTHU KOHYcCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BBIUHUCIIEHHEM 00BEMOB
UINH/IPA, KOHYCA.

[Tpuxnagueie 3aaa4uu 1o Teme «OOBEMBI
Y TUIOIIA/IA TOBEPXHOCTEH TEI.

O0BEM mapa u MapoBOro CEKTOpa.
Teopema 006 00bEMe tapa. [Tnomans
cdepsl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
CeKTopa.

[Tpuknaansie 3agaun mo TeMe «O0BbEMBI
TeJ», CBSI3aHHBIE C 00BEMOM I1apa 1
o b0 cepbl. COOTHOIIECHUS
MEX Y TIOMAIIMHU TOBEPXHOCTEN 1
00bEMaMU TTOAOOHBIX

CB00OOIHO OMepUpOBaTH MOHATUSIMU:
00BbEM Tena, TUIoNIa/b MOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
UIMHAPA; 00 00bEME KOHyCa.
BriBoguTh hOpMYyIIbI IS BHIYUCICHUS
00bEMa yCceu€HHOT0 KOHYCa.
NccnenoBaTh MOCTpOSHHBIE MOCIIH,

B TOM YHCJIC ¥ C UCTIOJB30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOYKHOCTH PEIICHUS 3a71a49
Ha [IOCTPOEHUE LIUPKYJIEM U JINHEHUKOM,
0 KJTACCHYECKHUX Hepa3perImMBbIX
3a/1ayax.

CB00OOIHO OTIEpUPOBATH MOHITHUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHKE U BHICOTA
CerMeHTa, OCHOBAaHWE U BHICOTA
IIAPOBOTO CJIOA.

BriBoguTh (hOpMyIIBI 17151 HAXOXKICHUS
00BbEMOB TIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIOMIAIN CHEpPHI.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemates crepeomerpruyeckue 3aaauy,
CBSI3aHHBIE C 00BEMOM I1apa, MapoBOTO




TeJl.
[Tono6HBIC TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEN

CerMeHTa, IapoBOro CEKTOPa,
IIOIAABIO CHEpHI.

CpaBHHBAThH U aHATU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYyalllU, CBSI3aHHBIE C OOBEMOM
niapa, apoBOTO CErMEHTA, IIAPOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEpPUPOBATH MOHSATHEM:
0I00HBIC TEJa B MPOCTPAHCTBE.
Boraucnsats 00bEMBI TET C TOMOIIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemiats cTepeomeTpudeckue 3aaauu,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXTY
IJTOIIAJIMU TTIOBEPXHOCTEN U
00bEéMaMu MOJJO0HBIX TEN.
[TpoBOAUTE JTIOTUYECKU KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUN T€OMETPHUICCKUX 3a]1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00HEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
WHTETpaja, HaX0XKJICHHEM
COOTHOIICHHS MEXTY TIOIIAISIMH




MOBEPXHOCTEH U 00BEMaMU TI0I00HBIX
TEI.

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PEaJIbHBIC
CUTYaIlMH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeIbCTBO U HA HAXOXKJICHHE
F€OMETPUYECKUX BEJIMUUH

JIBr>xeHust

JIBMKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus: U
paBeHCcTBO puryp. O6mme cBoiicTBa
NBIDKEHU. BUIIBI IBMOKEHNI
napaJiieIbHbINA EPEHOC, IEHTPaTbHAas
CUMMETpHS, 3epKalibHAss CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeo6pazoBanms moaoous. [Ipsamas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBHKCHHUS

[IpuMeHsATh npaBuia BINOIHEHUS
JICCTBUN CIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YKCJIO MIPU PEIICHUU 3a/1a4.
Haxoauts KOOpAMHATHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOpANHATAM.

BcnioMHUTE onpenienieHre CKasipHOro
YMHOXEHHUS U €T0 CBOKCTBA.
Bpraucasats ¢ moMoIIbI0 CKaIIpHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXly HUMHU, YCTaHABJIMBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.
AHaIM3UpOBaTh U MOJICINPOBATH

Ha A3bIKE TEOMETPUU PEATHHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUYMHAMH.




Hcnonb30BaTh Mpu pelIeHUH 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MIPOCTPAHCTBE, TFIAHUMETPHICCKHE
(bhaKThl ¥ METO/IBI.

CB00OIHO OMEpUPOBATH MOHATUSIMH:
oToOpakeHHue MPOCTPaHCTBA Ha ceos,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTpaJbHasl, OCeBas U 3epKajIbHas
CHMMETPHH, MTapajijICIbHBIN TEPEHOC;
PaBEHCTBO U NI0J100Ke PUryp.
Jloka3pIBaTh YTBEPXKICHUSI O TOM, YTO
IIEHTpaJbHasl, OCeBas U 3epKajabHas
CHMMETPHH, TIapaJUICIbHBIN ITePEeHOC
SIBJISIFOTCS ABMOKCHHUSIMU. BBIOTHATE
npeoOpa3oBaHus MOI00MS.
OrnepupoBaTh MOHATUSIMU: TIpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3amaun

C MCTIOJIb30BAaHUEM JIBHYKCHHI.
Vcrionb30BaTh IPH PEIICHUH 33124
JBIKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpenue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU
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O6o0maroiee MOBTOPEHUE TTOHSATUH U
METOJIOB Kypca reOMETpUH
10-11 xyraccoB, cucTEMATH3 AN

Pemars CTCPCOMCTPHUUCCKHC 3aJa4n
Ha JOKAa3aTCJIbCTBO MATCMAaTHYICCKHUX
OTHomeHHﬁ, HaXO0XKXIACHUC




3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

r€OMETPUYECKUX BEJIMYUH (IJIUH,
YTJIOB, TLJIOIIA/eH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHUN
CTEPEOMETPUYECKUX 33124
TUTAHUMETPUUIECKHE (PaKThI

Y METOJIBI.

[TpoBOIUTE JIOTHYECKH KOPPEKTHBIC
JTIOKa3aTeNIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUUYECKUX
U TUTAaHUMETPUUYECKUX 3a]1a4.
CpaBHUBaTh M aHAJIM3UPOBATH
peaTbHBIC CUTYAITUU U BBISBIISATH
BO3MOKHOCTB €€ MOJEIUPOBAHUSA
Ha SI3BIKE TECOMETPHM.
MonenupoBath peabHyI0 CUTYaIUIO
Ha SI3bIKE TE€OMETPUU U UCCIIEIOBATh
MTOCTPOCHHBIC MOJIEITH, B TOM YHCIIC
U C UCTOJIb30BaHKUEM armapara
anreops.l.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPU PEIICHUN 3a]1a4.

[TonyuaTh npecTaBiieHHE O TEOMETPUU

KAaK O pa3BUBAIOILIEHCS HAyKe,
VCCIIEAYIOIIEN OKPYHKAOLIUN MUD,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
IIOMOTAIOIIEN PEIINTD PEATIbHBIE




JKU3HCHHBIC CUTYalluH O POJIN
CTCPCOMCTPHH B PA3BUTHHU
COBPCMCHHBIX MHXCHCPHBIX 1
KOMIIBIOTCPHBIX TEXHOJIOTUM

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBHASA 3AIINCKA

VYyeOublii Kypc «BeposSTHOCTb M CTaTUCTHKa» YriayOJEHHOTO YpOBHS
ABJIIETCSI TMPOAOKEHUEM M Pa3BUTUEM OJHOMMEHHOIO Y4eOHOTo Kypca
yIIyONE€HHOTO YPOBHS Ha YpOBHE CpeAHEro oOmmiero obpazoBaHUs. YUeOHBIi
Kypc mpeaHazHayeH s (OpPMHUPOBAHUS y OOYYAIOIIUXCS CTAaTHCTHYECKOU
KyJbTYpbl M TNOHUMAaHUS POJIM TEOPUU BEPOSTHOCTEN KaK MaTeMaTHYECKOIrO
MHCTPYMEHTA ISl U3YUYEHHMS CIIyYailHbIX COOBITHM, BETUYHH U mpoueccos. [lpu
U3y4YEHUU Kypca o0oramaroTcs NpeACTaBICHUs OO0y4arlonmxcs O MeTojax
UCCJIEIOBAHUS M3MEHYMBOIO MHpPA, Pa3BUBAETCS IMOHMMAHHE 3HAYUMOCTH H
OOIIHOCTH MaTeMaTHYEeCKMX METOJOB IO3HAHHUS KaK HEOThEeMJIEMOM dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Conepxanue ydeOHOTO Kypca HalpaBiI€HO Ha 3aKpeIUICHWE 3HaHUU,
IOJIyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO 001Iero oOpa3zoBaHMUs,
Y Ha pa3BUTHE MPEJCTABICHUN O CITyYalHbIX BEJIMUYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbTarte y 00ydarommxcs A0KHO ¢hOPMHUPOBATHCS MPEACTABICHUE
0 Haubojee YNOTPEOUTENBHBIX M OOIMMX MAaTeMaTHYECKUX MOMACIISIX,
UCIOJIB3YEMBIX JJII ONHUCAHMSI AHTPONOMETPHUUECKHX M JeMOTpapHUuecKux
BEJIMYMH, TMOTPEIIHOCTE B pa3iMyHble POJAa MU3MEPEHUAX, JIUTEIbHOCTH
0e30TKa3HOW paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCCOBBIX
SIBJICHU U MPOIIECCOB B 00IIeCTBE. YUEOHBIN KypC SIBIsIeTCs 0301 1151 OCBOCHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METO/JOB, HEOOXOIMMBIX CIEHHUATUCTaM He
TOJIBKO ~ MHXXEHEPHBIX  CHEUUAIBHOCTEH, HO TaKXe  COLHUAIBHBIX U
MICUXOJIOTUYECKHUX, TIOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B
3HAYUTEILHOM Mepe WHCHOJIb3YIOT ammapar aHajiu3a OOJbIINX JaHHBIX.
[lenTpanbHyO0 YacTh y4eOHOTO Kypca 3aHUMAaeT OOCYXKIEHHE 3aKOHAa OOJBIITNX
yucen — (PyHIAaMEHTAIbHOTO 3aKOHA MPUPOJIbI, UMEIOIIEr0 MAaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTCTBUM C yKa3aHHBIMU LEISIMU B CTPYKTYpe Y4EeOHOro Kypca
«BeposTHOCTh U CTaTHCTHKa» Ha YIiIyOJIEHHOM YpPOBHE BBIJIEIECHBI OCHOBHBIC
coaepkaTenbHble TUHUN: «CiydaiiHble COOBITUSL M BEpOSITHOCTH» U «CiyyaiiHbie
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JUHUHN B Y4€OHBIM KypC BKIJIFOUEHBI DJIEMEHTBI TEOPUU
rpad0oB U TEOPUU MHOKECTB, HEOOXOAUMBIE [JIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuanga JaHHOTO Y4YeOHOro Kypca M CMEKHBIX MAaTeMaTH4eCKHX Y4eOHBIX
KYpCOB.

Copepxanne nuHuM «Ciay4ailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT



OCHOBOM 111 (POPMUPOBAHUS NPEJICTABICHUN O pacHpeneeHUH BEPOATHOCTEN
MEXKIy 3HAUEHUSMM CIyYalHbIX BEIMYMH. BaxHyrlo d4acte B 3TOWU
COJEPKATEIIbHOM  JIMHUM ~ 3aHUMAeT  U3Y4YEHHUE  TIEOMETPUYECKOro U
OMHOMMAJIBHOTO paclpeiesIeHUid U 3HAKOMCTBOC UX HENPEPHIBHBIMU aHAJIOTaMU
— IIOKA3aTeJIbHBIM U HOPMaJIbHBIM PacIpeleICHUIMH.

Tembl, CBA3aHHBIE C HEMNPEPHIBHBIMU CIyYalHBIMA BEIMYMHAMH U
pacmpeieieHUusIMU, aKIEHTUPYIOT BHHUMaHUE OOYy4aloUuIuxcs Ha OINUCAaHUU U
W3YYCHUU CITyYalHBIX SBJICHHUM C MOMOIIBIO HENPEPBIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PAacpeIeTICHUSM.

B y4ueOHOM Kypce mpeaycMaTpuBaeTCsl O3HAKOMHUTEIbHOE M3YUCHHE CBSI3U
MEXIy CIy4ailHbIMM BEJIMYMHAMU M OIMCAaHWE JTOM CBA3M C IIOMOIIBIO
Kod(pdulieHTa KOpPpEJsSIIuM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
CoJIep KaHUs pa3BUBAIOT TEMY
«/Imarpammbl pacceMBaHMs», W3YYEHHYIO HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHUs, © BO MHOI'OM ONUPAIOTCS HA CBEACHHS M3 KypCOB alreOpbl H
re€OMETPUHU.

Emé€ oauH 53nemMeHT coAep)KaHusA, KOTOpbIM MpeasiaraeTcs Ha
O3HAKOMUTEIFHOM YPOBHE — IOCJIEIOBATEIBHOCTh CIIYYalHBIX HE3aBUCHUMBIX
COOBITHI,  HACTYNAlIIMX B €IUHULY BpeMeHUu. (O3HaKOMJIEHHE C
pacripe/ieIeHueM  BEpPOSITHOCTEH  KOJIMYECTBA  TaKUX  COOBITUM  HOCUT
Pa3BUBAIOIINNA XapaKTep U SIBISETCS aKTyalbHBIM JUIsl OyAylIMX aOUTYypUEHTOB,
MOCTYMAIIMIMX Ha y4yeOHbIE CINELHAIBHOCTH, CBSA3aHHBIE C OOIIECTBEHHBIMH
HayKaMU, TICUXOJIOTUEH U YIIpaBJICHUEM.

Ha wusydyenue yueOHOro kypca «BeposTHOCTP M CTaTUCTHUKA» Ha
yriay0jeHHOM ypoBHe oTBojautTcs 68 wacoB: B 10 kiacce — 34 gaca (1 yac B
Heznenmo), B 11 kiacce —34 vaca (1 yac B Hezeno).

COAEPKXAHHUE
OBYYEHMUA10
KJIACC

I'pad, cBsa3ubIif Tpad, myTu B rpade: ukis U nenu. CTeneHs (BaJIeHTHOCTD)
BepmuHbL. [ padsl Ha TToCcKOCTH. JlepeBbsi.

CnyyaiiHble  9KCHEpUMEHTbl  (ONBITBI) W CIy4ailHble  COOBITHSL.
DnemeHTapHble COOBITHS (MCXONbI). BeposSTHOCTH CIy4alHOTO COOBITHSL.
bmuzocte 4YacToThl M BEpPOSITHOCTH cOoObITHHA. Ciy4daliHble OMNBITHI  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSMHU.

Onepanun HaJ COOBITUAMH: nepeceyeHue, o0beIMHEHNE,
MPOTUBOIIONOXKHBIE CcOObITHSA. [[uarpammer  Oiinepa. dopmyna CIoXKEHHUS
BEPOSITHOCTEN.

YcnoBHass BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. [[epeBO CIIydamHOro



akcriepuMenTa. @opmyiia nmosHoM BeposatHocTu. Dopmyna baneca. HezaBucumele
COOBITHS.

bunapHBbIi ciTydaiiHbIN ONBIT (MCIIBITAHKUE), YCIIEX U Heyaada. HezaBucrmbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHMI 10 TepBoro ycnexa. [lepecranoBku
u ¢akrtopuan. Yucno coueranuit. TpeyronpHuk I[lackams. dopmyna OGuHOMA
HeroTona.

Cepust He3aBucHuMbIX HcnblTaHuid bepHymm. Ciy4ailHelii BbIOOp U3
KOHEYHOKCOBOKYITHOCTH.

CnyuaiiHass BenuuuHa. Pacmpenenenue  BepositTHocTe.  Jlmarpamma
pacnipenenenus. Onepaiuu Haj| CiydallHbIMU BeJIMUMHAMU. buHapHas ciydaitHas
BennunHA. [IpuMepsl pacnpeneneHud, B TOM 4YHMCIE TIE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBmecTHOE paclpeneieHue AByX Cly4alHbIX BenuunH. HeszaBucumbie
CIIy4aliHbICBEJIUYNHBI.

MareMmatuueckoe OXUJaHUE CIy4YalHON BEJIUYUHBI (paclpeeieHus ).
[Ipumepsl MpUMEHEHUsT MaTEeMAaTHYECKOr0 OXHUAAHUS (CTpaxOBaHHUE, JIOTEpPEs).
Matematuyeckoe oxujgaHue OUHApHOU cydyailHOM BeIMUUHbI. MaTtemaThuueckoe
OXXKMJIAHUE CYMMBI CIy4allHBIX BEJMYMH. MaTeMaTudeckoe OXXUIAaHue
T€OMETPUYECKOT0 U OMHOMUATBHOTOPACTIPEETIEHHI.

Juctiepcuss W CTaHJAPTHOE  OTKJIOHEHUE  CIy4allHOM  BEJIMYUHBI
(pactpeneneHus). Hucnepcus OuHapHOM CITy4aiiHOM BEJINYMHBI.
MaremaTnyeckoe 0KuJaHue MPOU3BEACHUS U JUCIIEPCUS CYMMbl HE3aBUCUMBIX
CIIy4aiiHbIX BeNWuWH. [{ucniepcust U cTaHAApTHOE OTKIOHEHHE OMHOMMAIBLHOTO
pacnpenenenus. Jlucnepcuss ¥ CTaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOTrO
pacrpeaeneHusl.

HepasenctBo UeOniména. Teopema Yebniméra. Teopema bepuynu. 3akon
OonpmMx  uucen. BpIOOpouHBIH  MeTOA — uccienoBaHuil.  BribopouHbie
xapakTepucThku. OT1IeHUBaHNE BEPOSTHOCTU COOBITHUS TIO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PaCTIPeIeICHUM.

HenpepriBHble cityuaiinpie BenuuuHbl. [Ipumepsl. DyHKIUSA IUIOTHOCTH
BEpOSITHOCTH pacnpeieseHusi. PaBHoMepHOe pacrnpenesieHue U €ro CBOMCTBA.
3ajauu, NpUBOAUIME K TOKA3aTEIbHOMY pacipeieseHuo. 3aauun, NpUBOASsIINE
K HOPMaJIbHOMY pacnpeaeiieHuto. @OYHKUMS  [UIOTHOCTH  BEPOSITHOCTH
MOKA3aTebHOTO  pachpenesieHusi,  (PYHKUUS  TJIOTHOCTH  BEPOSTHOCTH
HOPMAaJIbHOTO pactnpeeneHus. OyHKIHS MIOTHOCTUH CBOKWCTBA HOPMAJIbHOIO
pacrpeaeineHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3amauw,
npuBOAsIIMEK pacnpenenenuto [lyaccona.

KoBapuanus aByx ciydailHbiXx BenuuuH. KosapduuueHT nuHenHON
koppensiiiu.  COBMECTHBIE HAOMIOACHWS JBYX BEIWYHH. BBIOOpOUYHBII



KO3 ULMEHT Koppemsiuuy. Paznuune Mexay JUHEHHOW CBSI3bI0 M MPUYHUHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccusi, METOI HAUMEHBIINX KBaJIPaTOB.

ITPEAMETHBIE PE3YJIBTATDBI

K konity 10 ks1acca oOyuaromnuiics HayqYuTCs:

CBOOOJ/IHO OINEpUPOBATHh MOHATUAMU: T'pad, IIIOCKUM Tpad, CBA3HBIN Tpad,
nyTh B rpade, Iemnb, MHUKI, IEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYaHOTO
DKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATh TMOHATHUSMU: CIyYalHBIA SKCIIEPUMEHT (OTBIT),
CIIy4allHOECOOBITHE, DIIEMEHTAPHOE CIy4YailHOE COOBITHE (JIEMEHTAPHBIN UCXOT)
CIIy4ailHOrO  OMbITa, HaXOAUTh BEPOSTHOCTU COOBITUA B  ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoAUTh U GOPMYJIUPOBATH COOBITHUS: NTEpECeUCHHE, 00BEIUNHEHNUE TAHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXHOE JTaHHOMY, HCIOJIb30BaTh JUArpaMMBbl
Diinepa,

KOOPJIMHATHYIO MpPSAMYIO0 JUIsl pElIeHdsd 3aJad, MOoJIb30BaThCAd (PopMyIion
CJIOEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIy4alHBIX COOBITHH;

ONEPUPOBATh  MOHATUSAMH:  YCIOBHAs  BEPOSITHOCTh,  YMHOYKEHHUE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYallHOTO SKCIEPUMEHTA,
HaXOJUTh BEPOSATHOCTH COOBITUM C IMOMOIIBbIO IpaBUjia YMHOXKEHHUS, JEepeBa
CJIy4aifHOTO OIBITa, MCIOJIb30BaTh (OPMYITy TMOJHOW BEPOSATHOCTH, (POPMYITY
baifeca npu pelieHnu 3a1ad, ONpeaessITh HE3aBUCUMOCTh COOBITUI MO (popMmyiie
Y 110 OpraHu3aluy CIy4YalHOTO 3KCIIEPUMEHTA;

MPUMEHATh HU3Y4YEHHbIE KOMOWHATOpHBIE (OPMYJIBI ISl MEPEUUCIICHUS
AJIEMEHTOB MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIy4aifHOTO OIMBITa, PEIICHUS
3aJlay Mo TEOPHUH BEPOSTHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHATUAMU: OWHAPHBIA CIyYaWHBIA  OIBIT
(ucnpITaHue), ycrnex U HeyJauya, He3aBUCHUMBbIEC UCIBITAHUS, CEPUS HCIBITAaHUH,
HaXOJUTh BEPOSATHOCTUCOOBITUI: B CEPUM HUCIBITAHUNM 10 MEPBOTO ycCIexa, B
cepur HCTbITaHul bepHysn,B omnbITe, CBI3aHHOM CO CIIyYailHbIM BHIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: CIIydailHasi BEJIMUMHA, pacipeiesieHue
BEPOSTHOCTEH, AWarpaMMa pachpeseieHus, OuHapHas ClydaiiHas BEJIMYWHA,
reoMeTpudecKkoe, OMHOMHUAIBLHOE pacIipe/iesieHue.

K konity 11 kiiacca oOyyaromuiics HayqYuTcs:

ONEPUPOBATh MOHATUAMH: COBMECTHOE paCIpEICICHUE ABYX CIy4ailHbIX
BEIIMYMH, WCIOJIB30BaTh TaOJMIly COBMECTHOTO  pACTpENCTICHHUS  JBYX
CIIy4yalHBIX BEJIIMYMH JJIs BBIJICJICHUS paclpeiesieHusT KaXIOW BEJIMYUHBI,
ONpeIeJICHNS] HE3aBUCUMOCTH CIIy4alHbIX BEJIHYHH;

CBOOOTHO ONIEPUPOBATH TOHATHEM MATEMATHIECKOTO OXKUIAHUS CITyIaitHON



BEJIMUMHBI  (pacmpeiesieHus1), TNPUMEHSTh CBOWCTBA  MaTeMaTHYECKOIO
OXHUJAHUS TPU PEIICHWHA 3a7a4, BBIYUCIATH MATEMAaTUUYECKOE OXHUIAHUE
OMHOMHUAJILHOTO U T€OMETPHUUYECKOTO paclpe/IeTICHU;

CBOOOJTHO OTIEPUPOBATH MOHSITHIMU: TUCIICPCHUS, CTAHIAPTHOE OTKIOHCHHE
CJIy4alHOM BEJIMYMHBI, IPUMEHITH CBOMCTBA IHUCIIEPCUU CIYYAWHON BEIMYUHBI
(pactpeneneHus) NMpy PEIICHUHU 3a]ad, BBIUUCIATH JTUCIICPCUIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO U OMHOMUAIILHOTO PACTIPE/ICIICHHI;

BBIYHUCIIATH BEBIOOPOYHBIE XapaKTEPUCTHUKH 10 TAHHOW BHIOOPKE U OIICHUBATh
XapaKkTepUCTUKA TEHEPATIbHOW COBOKYIHOCTHM JIAHHBIX 1O BBIOOPOYHBIM
xapaktepuctrkaMm. OIeHUBaTh BEPOATHOCTU COOBITUH U MPOBEPATHh NPOCTEUIIINE
CTaTUCTUYECKHE TUIOTE3bI, MTOJIB3YSICh U3YYEHHBIMU PACTIPEICICHUSIMMU.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 kaace
Ha3Banne Konunuectso OCHOBHBIE BUJIBI JEATENBHOCTH
pazjeina (TeMbl) 4acoB OcrosHoe conepiarne 00yJarommxcs
DnemeHThl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpencraBasiTh OOBEKTHI U CBS3U
3aJla4M ¢ NOMOMUIbIO Tpada. MEX/1y HUMU C IOMOIIIbIO rpada,
Crenensb (BaJICHTHOCTh) BEPIIHMHBI. HaXOJUTh MyTH MEKy BEpPIIMHAMU
I1yTs B rpade. Llenu u UuKIbL. rpada.
I'pads! Ha mnockoctu. [lepeBo Brinenars B rpade nenu u UKk
CIIy4ailHOI0 3KCIIEPUMEHTA CtpouTs 1epeBO MO OIUCAHUIO
CJIy4ailHOT'O OIIbITa, ONKCHIBATH
Clly4aiiHble COOBITHS B TEPMUHAX
JepeBa.
Pemars 3a1aun ¢ TOMOIIBIO
rpados
City4aiiHbIE OTIBITBI, 3 CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) BbIIensaTe 1 ONKUChIBaTh

CiTyJaitHbie COOBITHS U
BEPOSITHOCTH COOBITUM

U CITy9aiiHbIe COOBITHUS. DJIEeMEHTapHBIC
coObITHs (Mcxoabl). BepostHOCTB
ciydaitHoro coObITus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJIy4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

DopMyIMpOBaTh yCIOBUS IPOBEACHUS
CIIy4aliHOTO OIIBITA.

Haxonuth BeposiTHOCTH COOBITHI

B OITBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU




Onepanun

HaJ MHOXKECTBaMU

U COOBITHSIMU.
CrnoxxeHre 1 YMHOXEHHE
BEPOSATHOCTEM.
VYcnaoBHas BEpOSTHOCTbD.
HezaBucumblie coObITUS

[Tepecedenue, 00beTMHEHNE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITusl. DOpMyIIa CIOKEHHUS
BEPOSATHOCTEW Y CJIOBHAS BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHUSA

Hcnonb3oBath Auarpammel Ditnepa

1 BepOajbHOE OMMCAHUE COOBITHI
IIPU BBIMOJIHEHUH Ollepaui

HaJ COOBITHSIMHU.

OneHnBaTh U3MEHEHHE BEPOSITHOCTEM
COOBITHIA TIO MEPE HACTYTIICHUS
JIPYTUX COOBITUH B CIIy4ailHOM OIIBITE.
Pemate 3aauu, B TOM umclie

C UCIIOJIb30BAHUEM JIEpEBa CIy4YailHOro
onbITa, POPMYJ CIOKECHUS

¥ YMHOXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHOE MpaBUiio YMHOKEHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyrompHuk [lackans.
®opmyna bmHoma HeroToHa

®opMyIUpOBaTh U JOKA3bIBAThH
KOMOMHATOpPHbIE (PAKTBHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4YeHHBbIE KOMOMHATOPHBIE (DOPMYJIBI
JUTSI IEPEYUCIIEHUS 3JIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonb3oBaThcs hopmyioit u
TpeyrosbHuKoM [Tackans

JUTSL OITPE/IeNICHUS YK CIla COYETaHU M.
[Tpumensars Gpopmyny 6GmHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPAXKCHUU




Cepuu nocnea0BaTEIbHbIX 5 bunapHbIil ciiyyaliHbIN ONIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

vucnbiTanui. Mcrbrranus (ucnpITaHuE), yCIex 1 Hey 1ava. Ha OT/EJIbHBIE UCTIIBITAHUSI.

bepnymm. He3zaBucumeble ucnbiTanus. Pemate 3a1aun Ha mouck

CrnyuaiiHblii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHU JIO TIEPBOTO YCIIEXa U
HE3aBHCUMBIX UCIIBITAaHUI bepHyun. B CEpUAX HCIIBITAaHUU bepHyun,
Crny4aiiHbIii BEIOOp M3 KOHEUHOM a TaKXXe B OIIBITAaX CO CIIyYaliHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuyeckas padota C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCITOJIb30BAaHUEM DJIEKTPOHHBIX dakToB U popmyJ1, B TOM YUcCIie B XO/Ie
Ta0JIHIIL MPaKTUYECKON pabOThI C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
Ciy4aiiHble BEITMYUHBI 14 Cnydaiinas BenuuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITy4daitHas

U pacupeaeneHus

BeposiTHOCTEU. [[narpamma
pacnpeaenenus. Onepauu

HaJl CIy4YalHbIMHA BEIMYMHAMU.
[TIpumepsl pactipenenennii. bunapnas
Cly4yailiHas BeIm4uHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUuE ABYX
ClIy4JarHbIX Beau4uuH. HezaBucrumslie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MAaTeMaTUYECKOTO OKUTaHHUS.

BEIUYMHA, pacpeiesieHue, Tadamia
pacrpeeneHus, 1uarpaMmma
pacrpeeneHusl.

HaxonuTh 3Ha4YCHUS] CYMMBI U
MIPOU3BEICHUS CITyYalHBIX BETUYNH.
Ctpouth OMHApHBIE pacIpeICIICHUS
110 OITUCAHUIO COOBITUH B CIIy4alHBIX
onbiTax. CTPOUTH U pacTo3HaBaTh
reOMETPHUISCKOE U OMHOMHAIIBHOE
pacrnpeeneHus.

PemaTe 3aaun Ha BEIYUCIICHUEC
MaTEMaTUYECKOTO OJKHIaHUS.




MareMatruyeckoe oKuaHue OMHapHOU
CIIyYallHOM BEJIMYUHBI.
MaremaTn4eckoe 0XKUIaHNE
T€OMETPUUIECKOTO 1 OMHOMHAIBHOTO
pacnpeaenenuii. Jlucrepcus u
CTaHJapTHOE OTKJIOHEHHE. [lucniepcus
OMHApHOU CiTy4yallHON BEJIMYMHBI.
CBoiiCTBa IUCTIEPCHH.
MartemMaTtndyeckoe OXKugaHnue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbBIX BEIUYHH.
Jucnepcusi OMHOMUATIBHOTO
pacrpeeneHus.

[IpakTuueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

CTpouTh COBMECTHBIE PACTIPEICIICHHUS.
N3ydars cBOMCTBAa MAaTEMATHYECKOTO
0KUJIaHHUSL.

Pemate 3a1aun ¢ moMoIbI0
W3YUYEHHBIX CBOMCTB.

[To u3yueHHbIM hopMyTaM HAXOIUTh
MAaTEMATUYECKUE OKUTAHUS
CIIyYalHbIX BEJIMYUH, UMEIOIINX
reoMeTpUUYEcKOe 1 OMHOMUAIIBHOE
pacIpeeneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJIAPTHOE OTKJIOHEHHUE CIIyYalHOU
BEJIMYUHBI.

Haxonuts qucnepcuto

110 PacCIpPEeEIICHHUIO.

N3y4ath cBOWCTBA AUCTIEPCUMN.

[To uzyuennbM hopmMmynamMm HaXOIUTh
JUCTIEPCUI0 OMHOMUATIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/€
MPAKTUYECKON PabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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Ha3zBanue KommuecTBo OCHOBHBIE BU/IBI JIESITEILHOCTH
OCHOBHOE co/iepKaHue
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs

3aKoH OOJBIINX YHCEIl ) Hepasenctso UeoOniméBa. Teopema Pa30upaTh 10Ka3aTENbCTBA TEOPEM.
YeoOrména. Teopema bepaysm. OcBauBaTh BEIOOPOYHBIN METOT
3akoH Oonpimux urcesn. Beibopounsrii HCCJIEOBAHMI, B TOM YHCJIE B XOJIC
METO/ UCCIICAOBAHUI. MPaKTUYECKON PadOThI
[Ipaktrnueckas padbota
C UCTOJIb30BAHUEM BJICKTPOHHBIX
TaOJINII

DJIeMEHThI MAaTEMATUYECKOM 6 ['eHepanbHast COBOKYITHOCTh U OcBauBarh NOHATUSA: T€HEPATIbHAS

CTaTUCTHUKHU

ciiyvaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMHU.
O1ueHka cpegHero U JUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C IOMOLIBIO BHIOOPOYHBIX
xapakTtepuctuk. O1leHUBaHUE
BEPOSITHOCTEM COOBITUI TTO BHIOOPKE.
Craructrueckas runoresa. [Iposepka
MIPOCTEUILNX TUIIOTES C IIOMOIIBIO
CBOMCTB M3yUYEHHbIX pacipeiesICHUH.
[IpakTrueckas paborta

C UCIIOJIb30BAHNUEM AIIEKTPOHHBIX
TaOJINII

COBOKYMHOCTb, BEIOOPKA, BELIOOPOUHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHUS.
Boruucisats BEIOOpOUYHBIE
XapaKTePUCTUKHU U HA KX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
TE€HEPAJIbBHON COBOKYITHOCTH.
OcBauBath MOHATHS: CTATUCTUYECKAS
TUIIOTE3A.

OrneHrBaTh BEPOSITHOCTH COOBITUH U
MPOBEPSATH MPOCTEUIIINE TUTTOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE€ B XOJ€ MPAKTUYECKOU
paboTHI




HernpepbiBHBIE CiiydaiiHbie
BEJIMYMHBI (pacrpeeneHus),
NOKa3aTeJIbHOE U
HOPMAaJIbHOE PacCIpeeICHUs

[Tpumepsl HEMPEPBIBHBIX CIIYYAHBIX
BenuIrH. DyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpeaenenue. [Ipumeps 3anay,
MIPUBO/ISIINX K TTOKA3aTSIIBHOMY

Y K HOPMAJIbHOMY paclpeIeICHUSIM.
@DYHKITUS TIIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO paclpeeIeHUS.
@OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeaeHUs

3HaAKOMUTHCS MOHSATUSMU:
HENpephIBHAS CITyvaiiHasi BEJIMUMHA,
HEIPEPBIBHOE paclpe/ieieHue,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH.
Haxonutb BEpOSTHOCTH COOBITHI
1o JaHHOU (QYHKIUHU

MJIOTHOCTH.

3HAKOMHTBHCS C TOHSITUSIMH:
MOKAa3aTeJIbHOE pacIpeielieHue,
HOpMaJIbHOE pacipe/ieieHHE.
BoiensTh o onucanuio ciydaiHbie
BEJIMUMHBI, pactpeesieHHbIC

0 NTOKa3aTeIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pazbupate npumeps 3a1ad,
MPUBOJISIINX K MTOKA3aTEIbHOMY
pacnpeziesIeHUI0 U K HOpMadbHOMY
pacnpeeseHuo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIEH

K pacnpenencHuto [lyaccona.
[IpakTtrueckas paborta

C UCITOJTb30BaHUEM DJICKTPOHHBIX
TaOIUIL

BriaensaTe o onucanuio Ciry4aiHOro
OIIbITA BEJIMYUHBI, PACTIPEICIICHHBIC

1o 3akony Ilyaccona.

Peniate 3agauu, B TOM 4HCJIE€ B X0/
MIPaKTUIECKON pabOTHI ¢ MPUMECHECHUEM
CTaHAAPTHBIX (PYHKITHI 2JIEKTPOHHBIX
TalOIUIL




CBs13b MEXKy CITy4aillHBIMU
BEIIMYNHAMU

KoBapuanus 1ByxX Ciay4alHbIX
BenuurH. KoaddummeHnt koppesuu.
CoBMecTHbIE HAOIIOICHUS IBYX
BennurH. BeiGopounslif koadduiimeHTt
Koppessauu. Pazimnune Mexny
JIMHEWHOU CBSA3BIO U IPUYNHHO-
CJICZICTBEHHOH CB:A3b10. JInHElHas
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BaHUEM AIIEKTPOHHBIX
Ta0IHIL

OcBauBaTh MOHATHUS: KOBapHaIIHs,
KO3 PUITMEHT KOpPESAIHH, THHSHHASL
3aBHCHUMOCTb.

OreHUBaTh XapaKkTep CBA3H MEKIY
CIIy4allHbIMH BETUYMHAMU, UCXOJIS
U3 IPUPOJIBI TAHHBIX U BBIYUCIICHHBIX
XapaKTEPUCTHK.

Hcnonb30Bath AuarpaMmmbl
pacceuBaHus 11l U300PAKEHUS
COBMECTHOTO pacCEUBAHUS

JTaHHBIX.

Haxonuts ko3 duiimenTsr ocu
AuarpamMMbl, B TOM YHUCIIE B XO/1€
MPAKTUYECKON pabOThI C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIIMIA

O06o06menne n
cucTeMaTH3alns 3HaHUU

11

[IpeacraBieHre JaHHBIX C TOMOIIbIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMHU COOBITUSIMU,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmys u
rpauuecKkux METO0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma diliiepa), ciydaiHble

I1oBTOPATH U3yYEHHOE U BHICTPANBATh
CUCTEMY 3HAHUMI




BEJINYMHBI U PACIIPEICIECHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YalHOM BEJIMYHNHBI

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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