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INOACHUTEJIBHASA 3AIINCKA

IIporpamma o MaTeMaTuke Ha YpOBHE CpeqHero olIiero oopazoBaHus pazpaboTaHa Ha OCHOBE
@I'OC COO ¢ yuéTroM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIBABIAEMBIX K MAaTEMAaTHYECKOMY
0o0pa30BaHUIO, M TpaJuLUI pOCCHHCKOro oOpa3zoBaHus. Peanusanus nporpamMmbsl IO MaTeMaTHKe
o0OecrieunBaeT OBJIAZICHUE KJIIOUEBBIMM KOMIIETEHIIMSIMH, COCTABIISIOLIMMHU OCHOBY JUIsl CAMOPA3BUTHS
U HENpepbIBHOIO 00pa3oBaHMs, LEIOCTHOCTb OOIIEKYIbTYPHOTO, JUYHOCTHOIO M IO3HABaTEIbHOTO
Pa3BUTHS TMYHOCTH O0YJAIOLITIXCS.

B nmporpamme mno MaTemMaruke YYTeHbl HAEH M nosoxkeHus KoHuenuuu pasBUTHA
mMareMaTHueckoro odpasosanus B Poccuiickoii denepanyu. B cOOTBETCTBUM ¢ Ha3BaHUEM KOHIICTIIIUH,
MaTeMaTHYecKoe 00pa3oBaHUE MAOJDKHO, B YaCTHOCTH, IPEJOCTAaBIATh KaXIOMy OOydarolemycs
BO3MOXXHOCTh JIOCTH)KEHHUSI YPOBHS MAaTEMAaTW4YeCKHX 3HAHWWA, HEOOXOAMMOTO JUIs JalibHEeHIIeH
yCIIEIIHOM ku3HM B oOmiectBe. VIMEHHO Ha pelleHHe 3TOH 3ajaud HalejleHa NIporpaMma IIo
MaTemMaThke 0a30BOr0 ypOBHSI.

B snoxy uugpoBoil Tpanchopmanuu Bcex cdep UeIoBEYECKOH IesTeIbHOCTH HEBO3MOKHO
CTaTh 0O0pPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MATEeMAaTHYECKOW IMOATOTOBKH. YIKE B
LIKOJIE MAaTEMATHKAa CIYKUT ONOPHBIM IPEIMETOM JJIsl M3Y4YEHMsI CMEXHBIX OUCLMILINH, a B JKU3HU
[IOCJI€ LIKOJIBI PEabHONM HEOOXOIUMOCTBIO CTAaHOBHUTCS HENpPEPHIBHOE OOpa3oBaHHE, YTO Tpedyer
IIOJTHOLIEHHOH 0a30Boi 0011e00pa3zoBaTenbHON MOATOTOBKM, B TOM YHUCIIE M MaTeMaTHYeCKOW. ITo
00yCJIOBJIEHO TEM, YTO B HAIllM JTHU PACTET YUCIIO CIIEHUANIBHOCTEH, CBSI3aHHBIX C HEIOCPEICTBEHHBIM
IPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMYECKUX 00JIacCTsIX, U
Jake B ryMaHMTapHbIX cepax. Takum oOpazom, Kpyr oOydaromuxcs, AJs KOTOPbIX MaTeMaTHKa
CTAaHOBUTCS 3HAYUMBIM IIPEIMETOM, CYLIECTBEHHO PACILIUPSIETCA.

IIpakTHyeckass MOJE3HOCTb MaTeMaTHKH OOYyCJIOBJIEHAa TeM, 4TO €€ MPeAMETOM SBIIAIOTCA
(dyHIaMeHTallbHbIE CTPYKTYpbl HaIIero MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE
OTHOLIEHHs OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, 10 JOCTaTOYHO CIOXHBIX,
HEOOXOIUMBIX JJIsl Pa3BUTHS HAYYHBIX U TEXHOJOTMUECKHUX HAEH. be3 KOHKpEeTHhIX MaTeMaTHUYeCKuX
3HAHMW 3aTPyJHEHO NMOHMMAHHWE NPHUHLHUIIOB YCTPOWCTBA M MCIIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W UHTEpIpeTalus pa3HOOOpa3sHOW COIMAIbHOM, SKOHOMMYECKOH, MOJIUTHYECKOM
uHpopManuu, ManodpPeKTUBHA MOBCEAHEBHAS MpaKTHUeCcKas NesTeIbHOCTh. KaxoMmy uernoBeky B
CBOEH JKM3HM TNPUXOIUTCS BBIMOJIHATH JOCTaTOYHO CIIOKHBIE PAacUYE€Thl U COCTABISATH HECIIOKHbBIE
QITOPUTMBI, HaXOAWUTh HYXKHbIE (DOPMYNIBI M HPUMEHSATh MX, BIAAETh NPAKTUYECKUMHU NpUEMaMu
FeOMETPUUECKUX U3MEPEHUN U MOCTPOCHUH, YNTaTh HH(OPMALINIO, IPEICTABIECHHYIO B BUy TaOIull,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEOINPEEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OHOBPEMEHHO C pacIIMpeHueM cdep NPUMEHEHUs] MaTeMaTUKU B COBPEMEHHOM OOILECTBE BCE
0ojiee BaXKHbIM CTAHOBUTCS MAaT€MaTHYECKUI CTUJIb MBIIUICHUS, TPOSBISIOUINIICS B ONpeaen&éHHbIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3ydeHust MaTeMaTUKU B apceHall IPUEMOB M METO/I0B MBIIIIJIEHUS
YyeJIoBeKa eCTECTBEHHBIM 00pa30M BKJIFOUAIOTCSI MHIYKIIUS U JeAYKIIHsL, 00001IeHue 1 KOHKPETU3alus,
aHaliU3 M CHUHTE3, KJIacCUpUKAIMSI W CUCTeMaTu3alus, adcrparupoBaHue M aHajorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKJIIOUEHHUM, TMpaBWia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAaHHU3M
JIOTMYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHs (OpMYIUpPOBaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CYXACHMSI, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MbILUIEHHE. MaTeMaTuke MpUHAICKUT
BeyIlas posib B (POPMUPOBAHUM AITOPUTMUYECKOH KOMITOHEHTHI MBIIUICHHUSI U BOCIIUTAHUN YMEHUM
NeICTBOBATh IO 3a/IaHHBIM aJTOPUTMaM, COBEpPIIEHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B
npoliecce pelieHus 3a1a4 — OCHOBHOHM y4eOHOM JeITeIbHOCTH Ha YPOKax MaTeMaTHKH — pa3BUBAIOTCS
TBOpYECKasi U MPUKJIaHAs] CTOPOHBI MBIIIIJICHUS.

OOyuenue MaremMaTuke 1aET BO3MOXKHOCTh Pa3BUBaTh y 00YUYaAIONIMXCS TOYHYIO, PAIlHOHAIBHYIO
U MHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOosiee MOAXOMALIME SI3bIKOBBbIE, CUMBOJIMUYECKUE,
rpaduvecKue CpeiCcTBA sl BBIPAXKECHUS CYXKICHUIN U HATJISITHOTO UX MPECTAaBICHHUS.



Heo6xoauMbpIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBJIsSIETCS oOliee
3HAKOMCTBO C METOAAMM IIO3HAHMs JEMCTBUTEIBHOCTH, IPEACTABICHHE O MPEAMETE U METOJE
MaTeMaTHKH, €ro OTIMYUS OT METOJIOB €CTECTBEHHBIX M I'yMaHHTapHbIX HayK, 00 OCOOEHHOCTSIX
IPUMEHEHHUS MaTeMaTUKU Uil peUIeHMs] HayyHbIX M NPUKIAAHBIX 3a1ad. Takum oOpazowm,
MaTeMaTHuecKoe 00pa3oBaHuEe BHOCUT CBOM BKJIaJ B (POpMHUpPOBaHKE OOIIEH KYIbTYphl UeJIOBEKa.

N3yuenne MaTeMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHMIO YEJIOBEKAa, MMOHMMAaHUIO
KpacoTbl M U3SIIECTBA MAaTEMAaTUYECKHX pPACCYXICHUH, BOCHPUATHIO TEOMETPUYECKHX (opM,
YCBOEHHIO UJIE CUMMETPUH.

[IpuopurernpiMu 1enssMu oOydeHuss matematuke B 10—11 kmaccax Ha 0a30BOM ypOBHE
SIBJISIFOTCSL:

(dbopMHpOBaHKE LEHTPAIBHBIX MAaTeMaTHMYECKUX IMOHATUN (YMCIIO, BEIMYMHA, T€OMETpUYecKast
¢urypa, mepeMeHHas, BEpPOATHOCTh, (DYHKIUSA), OOECIEUMBAIOUINX IMPEEMCTBEHHOCTh U
HEPCHEKTUBHOCTh MAaTEMaTHYECKOro oOpa30BaHUs OOYy4alOIIMXCs; IMOJBEACHHE OO0ydarolIuXcs Ha
JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aWMOCBSI3M MaT€MAaTUKM M OKPYXKAIOILEro MHUpa,
IIOHMMaHHE MaTeMaTHKHU KaK 4acTH OOIIed KyJIbTypbl YEJOBEUECTBA; PA3BUTHE MHTEIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH O00Yy4YaroIMXcCsi, IO03HABAaTEJIbHONM AaKTHUBHOCTH, HCCIIEOBATEIbCKUX
YMEHUH, KPUTUYHOCTU MBILIUICHHUS, HWHTepeca K M3YyYEHHI0O MaTeMaTuku; (popMupoBaHue
(yHKIIMOHAIBHOW MaTEMaTUYECKON rPaMOTHOCTH: YMEHHUS
pacro3HaBaTb MaTEMAaTUYECKHUE aCIEKTbl B pEAJbHbIX >KU3HEHHBIX CHUTyallUsIX U IpPU H3Yy4EHUU
JPYTrUX y4eOHbIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYyIUPOBATh UX HA
A3bIKE MAaTEMaTUKHU U CO3[1aBaTh MaTEMaTHMUECKUE MOJEIH, IPUMEHATh OCBOCHHbIH MaTeMaTUYECKUN
anmapar Uil pelleHHs] MPaKTHKO-OPUEHTUPOBAHHBIX 3a/lady, HHTEPHPETHPOBATh U OLIEHUBATb
HOJIy4EeHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSIMU cojepxkaHusi Matematuku B 10-11 knaccax sBistores: «YHucna u
BBIUUCIIEHUS», «Anredpa» («Anredpanueckue BbIpaKeHUs», «YpaBHEHUsI U HEpaBEeHCTBa»), «Hauana
MaTeMaTU4YeCcKOro aHanuzay, «l'eomerpus» («I'eomerpruueckue GUrypsl U UX CBOMCTBa», «3mepeHue
TreOMETPUYECKUX BeIMUYUH»), «BeposTHOCTh U craTHCTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCA
napajulebHO, KaXKJasi B COOTBETCTBHUM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCHUMO OJHA OT
Jpyroi, a B TECHOM KOHTakTe W B3aumojeiictBuu. Kpome sToro, mx oObEeIUHSET JOrMyeckas
COCTaBJISIONIAs, TPAJUIMOHHO MpHUCYIIas MaTeMaTHKe M IPOHU3bIBAIOLIAs BCE MaTeMaTHYECKHe
Kypchl U cojepxarenbHble JUHUU. ChopmynupoBanHoe B ®I'OC COO tpebOoBaHMEe «BIaJgeHHE
METOJaMH J0Ka3aTelIbCTB, aIrOpUTMaMHU peILIeHUs 3anad, yMeHue (opMyIupoBaTh OIpeAeIeHUS,
AKCHOMBI U TEOPEMBI, IPUMEHATh MX, NIPOBOJUTH JTOKA3aTEIbHBIE PACCYXKICHHS B XOJE PELICHUS
3a/1a4» OTHOCUTCS KO BCEM y4eOHBIM KypcaM, a pOpMHUpOBaHUE JOTMUYECKUX YMEHUN pacrnpesensercs
M0 BCEM roJilaM O0y4YeHHUs] Ha YpOBHE CpEAHEro o01ero oopazoBaHusl.

B cootBerctBUn ¢ ®I'OC COO mareMaTuka SIBISIETCS 00s3aTEIbHBIM MPEAMETOM Ha JTAHHOM
ypoBHe oOpa3oBanus. [Iporpammoii mo wmaremaTuke MpegycMaTpuBaeTcs HU3ydeHHe Y4eOHOro
npenmera «MaTemaTuka» B paMkKax TpEX yueOHBIX KypcoB: «Ajiredpa M Hadajga MaTeMaTH4YeCKOTo
aHainza», «l'eomerpus», «BeposTHOCTH M cTaTHUCTHKa». POPMHUPOBAHME JIOTMUECKHUX YMEHHM
OCYIIIECTBIISIETCS] HAa MPOTSDKEHUU BCEX JIET O0y4YeHHMs] Ha YPOBHE CpeIHEro oouiero oOpa3oBaHus, a
9JIEMEHTHI JIOTUKU BKJIFOUAIOTCS B COJIEPKAaHHE BCEX HA3BAHHBIX BBIIIE YIEOHBIX KYPCOB.

OO6iee yncao 4acoB, pPeKOMEHOBAHHBIX IS U3y4eHUs MaTeMaTuku — 340 Jacos:

B 10 xmacce — 170 gacoB (5 yacoB B Hezento), B 11 kmacce — 170 gacoB (5 4acoB B HEETIO).



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

WN3yyeHue MaTeMaTHMKM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs HANpaBICHO  Ha
JOCTIDKEHUE OOyJaroIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX M IPEeIMETHBIX 00pa30BaTENIbHBIX
PE3yNIbTaTOB OCBOCHHUS YIEOHOTO IIPEeaAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbTare u3yueHUss MaTeMaTHMKM Ha YpPOBHE CpeJHEro ooOmero ooOpa3oBaHus Yy
oOyyarorerocst OynyT c()OpMUpPOBAHBI CIEYIOIINE TNYHOCTHBIC PE3YIIbTATHI:

1) rpaskaaHcKoro BOCHUTAHMA: CPOPMHUPOBAHHOCTh T'PAKIAHCKOW TMO3UIMH O0YYarOUIETOCs
KaK aKTUBHOI'O M OTBETCTBEHHOI'O WJI€HAa POCCUHCKOTo OOLIecTBa, IPEACTABICHHE O MaTeMaTHUECKUX
OCHOBaxX (PYHKIIMOHHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEIYp TPakJaHCKOrO 00IIecTBa
(BBIOOpBI, OIpPOCHl M JAPYroe), yMEHHE B3aUMOJCHCTBOBAaTh C COLMAJIbHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYCHUEM;

2) NaTpHOTHYECKOr0 BOCIHMTAHMA: CPOPMUPOBAHHOCTH POCCUHMCKONH  Ipa)IaHCKON
UICHTUYHOCTH, YBaXCHHMS K IIPOLUIOMY M HACTOSILEMY POCCHMCKOW MaTeMaTHKH, LIEHHOCTHOE
OTHOLIEHHWE K JOCTHKEHHUSM POCCHUHCKMX MAaTEMaTUKOB M POCCHMCKOM MAaTeMaTH4E€CKOM IIKOJIBI,
UCIIOJIb30BaHUE 3TUX AOCTHKEHHUH B APYIUX HAyKaX, TEXHOJOIHSX, chepax SIKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA: OCO3HAHHUE IYXOBHBIX LICHHOCTEM POCCUICKOTO
Haponaa, CPOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHWS, AITHYECKOTO MOBEICHHS, CBS3aHHOTO C
[IPAKTUYECKUM NIPUMEHEHUEM IOCTHKEHUN HAYKH U JCSITEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO Oy1yILErO;

4) 3cTeTHYeCKOro BOCIMTAHUSA: SCTETUUECKOE OTHOILLIEHUE K MHUpPY, BKJIIOYas 3CTETUKY
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PeLIeHUH, pacCyACeHNH, BOCIPUUMYHUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusuyeckoro BocnuTaHus: cHOPMUPOBAHHOCTh YMEHUS NMPUMEHATh MAaTEMaTHUECKUE 3HAHUS B
MHTEpecax 3JJ0pPOBOT0 U 6e30MacHOro odpasza *KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO
(3mo0poBoe TUTaHHWE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH U OTHAbIXA, peEryjspHas ¢uznyeckas
aKTUBHOCTb), (PU3UUYECKOE COBEPIICHCTBOBAHME NpPU 3aHATUAX CHOPTHBHO-03]I0POBHUTEIBHOM
JeSITENIbHOCTBIO;

6) TpynoBoro BOCHMTAHMSA: TOTOBHOCTh K TPYJy, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUS, MHTEpPEC K
pa3nn4yHbIM  chepaM  MpOo(decCHOHATBHONW JIESTEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u  eé
IPUJIOKEHUSIMU, YMEHHME COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccun U peanu3oBbIBATh
COOCTBEHHBIE KH3HEHHBIE IJIaHbI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO U
€caM000pa30BaHUI0 Ha NPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B pEUICHUH
IIPAKTUYECKUX 337a4 MaTEMaTUUECKOM HAIIpaBIEHHOCTH;

7) 3K0JIOrM4ecKOro BOCMUTAHMUA: CHOPMUPOBAHHOCTD HKOJOTHUECKON KYJIbTYpHhl, TOHUMaHUE
BIIUSTHUSL COL[MAIbHO-KOHOMHYECKHX IPOIIECCOB HAa COCTOSIHHME MPHUPOJHON M COLMAIbHOM Cpepbl,
OCO3HaHHE TIJIO0AJTBHOTO XapakTepa SKOJIOTMYECKUX NpoOjeM, OpHEeHTalusl Ha I[pPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUW JUIsl pelleHusl 3ajad B O0JIacTH OKpY’Kalollell cpefpl, IMJIaHUPOBAaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOIEN CPE/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHHUA: CHOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOIIECTBEHHOH MPAKTUKH, TOHMMaHUE MaTeMaTHYECKOi
HayKH Kak c(epbl 4elIOBEUECKOW NEeSATENIbHOCTH, ITAloB €€ Pa3BUTUS U 3HAUMMOCTH JJISl Pa3BUTHS
LMBUJIN3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMaTHMKM M MaTeMaTHUYeCKOM KyJIbTypoH Kak CpelcTBOM
MIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYID U MCCIEAOBATENbCKYIO IEATEIBHOCTh
WHAWBHUAYAJIBHO U B TPYyIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOGHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOydvaromerocs OyayT  cGOpPMHpPOBAHBI ~ METAlPEIMETHBIE  pe3yJbTaThl,
XapaKTepU3yroIIHecs OBJIaJICHUEM YHUBEpPCAIbHBIMU [103HABATEJIbHBIMU JEHCTBUSMY,
YHHUBEPCAIbHBIMA ~ KOMMYHHUKAaTHBHBIMU ACUCTBUSMM M YHHMBEPCAIbHBIMU  PErYJISTUBHBIMU
JEHUCTBUSMM.

ITo3HaBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eMCTBHUA:

BBISIBIISAT U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKUM MATEMAaTHUYECKUX OOBEKTOB, MOHATHMA,
OTHOIIEHUH MEXIy HOHATUAMH, (OpPMYIMPOBATH OINpPENEJIEHUs] IOHATUH, YCTaHABJIMBAThH
CYIIECTBEHHBI MpPHU3HAK KIACCU(PUKAIMHM, OCHOBAHHS Ui OOOOLICHHS WM CpPaBHEHHUS, KPUTEPHH
IPOBOJUMOIO  aHajlu3a; BOCIPUHHMMATh, (OpMyaupoBaTb U  IpPeoOpa3oBbIBATh  CYXKICHMS:
YTBEpAUTENbHBIE
U OTpHULATENbHbIE, €AMHUYHBbIC, YaCTHblE U OOLIME, YCIOBHBIEC; BBIABIATH MaTeMaTUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEUMs B (akTax, JaHHBIX, HAOIIOICHUIX U YTBEPKICHUSX,
npejiaraTh KpUTEpUM JUISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMi; JelaTh BBIBOJBI C
MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEIILHO [JJOKA3aTelIbCTBA MATEMaTHUYECKUX YTBEPXKAECHUH (MpsiMble U OT
IPOTHBHOTO), BHICTPAUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXIEHUS M BBIBOJBI, BBIOMpaTh cHoco0 pelleHus y4yeOHOM 3ajnaun (CpaBHHMBATh
HECKOJIbKO BAapHUaHTOB pEILIEHUs, BbIOMpATh HamOojaee NOAXOIAUIMM C y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBarebckue 1eHCTBUSA:

HCIOJb30BAaTh BOMPOCHI KakK HCCIEI0BAaTEIbCKUI HMHCTPYMEHT IO3HaHUSA, (OPMYIMPOBATH
BONPOCH, (UKCHUPYIOLIME NPOTHUBOpEYHME, NpoOJieMy, YCTaHAaBIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO IO3UIUI0, MHEHHE; MPOBOJUTH CAMOCTOSITEIHHO
CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE
[0 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJIEHUS, IPOLECCa, BBIIBICHHIO
3aBUCHUMOCTEN MeEXAYy OObEeKTaMH, SBICHHUSIMH, IPOLECCAMH; CaMOCTOSITENbHO (OPMYIHPOBATH
00001IeHNsT U BBIBOABI IO pe3yibTaTaM MNpPOBEAEHHOTO HaOIIOAEHUS, UCCIEI0BaHMs, OLEHUBATH
JIOCTOBEPHOCTh IOJIYUEHHBIX PpE3YJIbTaTOB, BBIBOJIOB U OOOOIIEHMI; NMPOrHO3MPOBATH BO3MOKHOE
pa3BUTHE NIPOLIECCA, @ TAKKE BBIABUTAThH
IIPEIIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmeii:

BBISIBIISATH 1€(DUIIUTHI MH(OPMAIIMH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETA HA BOIIPOC
U JUTSL pellieHus 3a/1a4i; BEIOMpaTh MHOOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UPOBATh U WHTEPIPETUPOBATh MH(OPMAIMIO PA3IMUHBIX BUAOB U (HOPM NpPEACTABICHHUS;
CTPYKTYypUPOBATh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMUHBIX hopMax,
WUTIOCTPUPOBATh  IpadUyecKu; OLEHUBAaTh HAAEKHOCTh HHGOpPMALMKM 1O CaMOCTOSITEIILHO

c(OpMyYIHPOBAHHBIM

KPUTEPHSIM, CHOPMYIHPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHuKaTHBHBIC YHHBepcaabHble y4eOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (hOPMYITHPOBATH CYXIEHUS B COOTBETCTBUHU C YCIOBHAMHU
U LEJISIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M MUCHhMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS MO0 XOJy PEIICHUs 3a/a4l, KOMMEHTUPOBATh MOJyUYEHHBIM pE3yJabTaT; B
XoJle 0OCYXJIeHHUSl 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMON TeMbl, MPOOJEMBbI, perraeMoi
3a/la4M, BBICKA3bIBAaTh WJIEU, HAIIEJIEHHBbIE HAa IOMCK PELIEHMs, COMNOCTaBJISTh CBOM CYXKIEHHUSA C
CYXJEHUSIMH JPYyrUX YYacTHUKOB Juajora, oOHapyKUBaTb pa3jIM4Me€ M CXOACTBO MO3MLHUH, B

5



KOppeKkTHOIl (opme GopMyIupoBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS; MPEACTABIATh PE3YJbTaThI
pelieHusl 3ajJaud, SKCIEPUMEHTa, HCCIEeIOBaHMS, NPOEKTa, CaMOCTOSTEIbHO BBIOMpaATh (hopmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 NMPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHH.

PeryisiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTABIIATh IUIAH, aJNTOPUTM peIIeHUs 3a7adyd, BHIOMpATh CHOCOO pemeHus ¢ y4&€ToM
UMEIOUINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHui ¢ yuéTom HOBOM nHpopManuu. CaMOKOHTPOJb, SMOLMOHAIBHBIA HHTEJIEKT:

BJIaJICTh HaBBIKAMH MTO3HABATEIBHON peIEKCUN KaK OCO3HAHUS COBEPIIACMbIX
NEHCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pE3yNbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTpOJIS Mpoliecca M pe3yJibTaTa pelIeHUs MaTeMaTHMYecKOH 3alauyu; NpeABUAETbh TPYAHOCTH,
KOTOpBIE MOTYT BO3HHMKHYThH IIPU PEIICHUU 3aJjaud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE
HOBBIX OOCTOSITENILCTB, [AHHBIX, HAWJCHHBIX OMIMOOK, BBIABICHHBIX TPYIHOCTEH; OIECHUBATH
COOTBETCTBHUE pe3yJibTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUYMHBI JTOCTHXKEHUS WU HEJOCTHUIKCHHS
pe3yabTaTOB JAEATENBHOCTH, HAXOJWUTh OIHMOKY, [aBaThb OLEHKY NPHOOPETEHHOMY  OIIBITY.
CoBMecTHasi /1eSIT€JLHOCTH: TIOHMMaTh M HUCIHOJB30BaTh IMPEUMYIIECTBA KOMAaHIHOM U
WH/IMBUAYAIbHOW PaOOTHI IPH PELICHUN yIeOHBIX 3a/1a4, IPUHUMATD 11eJTb COBMECTHOM JeSITEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON padoOThl, pacmlpeAensiTh BUIbl PadOT, AOrOBapUBATHCS,
0o0CyXJaTh MPOLIECC U Pe3yibTaT padOThI, 0000mAaTh MHEHUS HECKOJIBKUX JIFOJICH; Yy4acTBOBATH B
rpynnoBbix (opmax paboTel (00CyXkaeHus, OOMEH MHEHUH, «MO3TOBbIE IITYPMBI» K HUHBIE),
BBITOJIHATH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOU JICHCTBHSA C APYTMMH YWICHAMH KOMAaHIIBI,
OLICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPHUTEpUsM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHMS NMPOrpaMMbl [0 MaTeMaTHKe Ha 0a30BOM YpPOBHE Ha YpOBHE
cpenHero oduiero oOpa3zoBaHUs MPEICTABIEHbI MO rojaM OOy4YeHHs B paMKaX OTAENIbHBIX y4eOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3/ieiax IpOrpaMMbl 110 MAaTEMaTHKE.

OEJNEPAJIBHAS PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAS 3AIINCKA

VYuebnslil Kypc «Anredpa ¥ Havyajla MaTeMaTUYECKOTO aHAJIM3ay SBIIETCS OJHUM M3 Hanboliee
3HaYMMBIX B IpOrpaMMe CpeIHEero oOmero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y UIs U3Yy4eHHs BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C
JPyroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE M aOCTPaKTHOE MBIIUICHHE OOy4arollMXcsi Ha YPOBHE,
HEOOXOIUMOM JJII OCBOEHHUS Y4EeOHbIX KypcOB MH(POPMATHKH, OOILECTBO3HAHUS, HWCTOPUH,
ClIOBeCHOCTH. B pamkax yueOHOro kypca «AnreOpa W Hayala MaTeMaTUYECKOTO aHaju3a»
oOyuJaroluecs: OBJa/IeBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HaykH, KoTopas (popmyiaupyet
CBOM JOCTHKEHHSI B MaTeMaTH4eCKOi (opme.

VYuebHbIil Kypc anreOpbl M Hayajdl MaTeMaTH4YecKOro aHajlu3a 3akKiaJblBaeT OCHOBY IS
YCIIEIIHOTO OBJIAJACHUSI 3aKOHAMU (U3MKH, XUMUU, OUOJOrMH, MOHHUMAaHHUS OCHOBHBIX TEHJEHUUMN
SKOHOMHUKH M OOIIECTBEHHOM >KU3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX H
KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJb30BaTh MX B MOBCEJHEBHOM XH3HU. B Toxke Bpems
OBJIaJIcHUE a0CTPAKTHBIMH M JIOTHUECKH CTPOIMMH MaTeMaTHUYECKUMH KOHCTPYKIMSAMHU DPa3BHBAET
YMEHUE HaXOJIUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATb HMCTUHHOCTb YTBEPXAEHUS, MCIIOJIb30BaTh
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00o001IeHne M KOHKpETH3aluio, a0CTparupoBaHHE U AaHAJIOTHI0, (OpMUPYET KpeaTHMBHOE H
KPUTHYECKOE MBIIIIeHHE. B Xone u3ydenus anreOpbl M Hayaja MaTeMaTUYecKOro aHajn3a Ha YpOBHE
cpeaHero obuero oopa3zoBaHus 00yJaroLUecs MOIy4atoT HOBBIM OIBIT pelIeHus MPUKJIAAHbIX 3a/a4,
CaMOCTOSITENIFHOTO TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEeH pealbHBbIX CHTyalluid W HMHTEPIIPETalNH
IOJYYEHHBIX PEUICHUH, 3HAKOMATCS C MpUMepaMH MaTeMaTUYeCKMX 3aKOHOMEPHOCTEH B IpPUPOAE,
HayKe U B UCKYCCTBE, C BBIIAIOLIMMHCA MaTEMAaTHYECKUMU OTKPBITHSIMU U UX aBTOPaMHU.

VYueOHbIil Kypc anreOppl M Hadal MaTeMaTHYeCKOro aHaiau3a o0JiafjaeT 3HAuYUTEeNIbHBIM
BOCIIUTATEIbHBIM  MOTEHLUAIOM, KOTOPbI peanu3yercs Kak depe3 YydeOHbI Marepua,
CHOCOOCTBYIONIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M dYepe3 cneuuduky ydeOHOM
NeSITeIbHOCTH, TPeOyIolell caMOCTOATENIbHOCTH, aKKYpaTHOCTH, MPOJOJKUTENbHOM KOHLIEHTPALH
BHUMAaHHS U OTBETCTBEHHOCTH 3a MOJYYCHHBIH Pe3yibTar.

B ocHoBe Mmeromuku o0O0ydeHus anreOpe W HayaJaM MaTeMaTHYeCKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIM IPUHLUI 00y4eHusl.

B crpykrype mnporpammbl o anrebpe M HayajgaM aHalu3a BbIIEISIOTCS CIEAYyHOIue
CoJepKaTeIbHO-METOAUYECKNe JMHUU: «Yucna wu  BeluMcHeHus», «DyHKIHUM ©  rpadukmy,
«YpaBHEHUS M HepaBeHCTBa», «Hauana maremaTnueckoro aHamuzay», «MHOXecTBa M Joruka». Bce
OCHOBHBIE COJIEP)KATEITLHO-METOAMYECKIE JTMHAN M3y4YaloTCs Ha MPOTSHKEHUH JIBYX JIET 0OydeHUs Ha
YPOBHE CpeIHEro oO0Iiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHAA JAPYr Jpyra M IOCTEHNEHHO
HACHIINAsCh HOBBIMH TEeMaMH W pasnenamMu. JlaHHbBIA ydeOHBIA Kypc SIBISETCS HMHTETPATHBHBIM,
IIOCKOJIBKY 0O0BeIuHseT B ce0e coJepaHWe HECKOJbKHUX MaTeMaTH4YeCKMX IUCLHMIUIMH: anredpa,
TPUTOHOMETPHS, MaTEeMaTHYECKUH aHalu3, Teopus MHOXeCTB u jpyrue. I[lo mepe Toro kak
oOyyaroliyecsi OBJaJeBalOT BcE Oojiee IMIUPOKUM MaTeMaTHMYECKUM  alllapaToM, y HUX
MIOCJIEIOBATENBHO (POPMUPYETCSI U COBEPIIECHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTHUYECKYI0 MOJENb
peasbHOM CUTyallMM, NPUMEHATh 3HAHMA, IMOJydeHHble B y4yeOHOM Kypce «Auredpa M Hauana
MaTeMaTHYECKOTO aHaJIN3a», Ui PEIICHUS CaMOCTOATENBHO C(HOPMYIHPOBAHHON MaTeMaTHYECKOU
3aJauu, a 3aTeM UHTEPIPETUPOBATH MTOJyYEHHBIH pe3yibTar.

ConepxatenbHo-MeToAnYecKas JUHUS «Yucia W BBIUMCIEHUS» 3aBepluiaeT (OpMHPOBAHUE
HaBBIKOB HCIIOJB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLJI0 HAa4aTo Ha ypPOBHE OCHOBHOTO
obmiero oOpazoBanusi. Ha ypoBHe cpemnero oOmiero oOpa3oBaHHs 0cO00€ BHUMAaHUE YAETSETCS
(OPMHPOBAHUIO TIPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONMX B €O HCIOIH30BAHUE
pa3InYHbIX (OpPM 3amKcH JIEHCTBUTENBHOTO YMCIIA, YMEHHUE PallMOHAIBHO BBIIOJIHATH JEHCTBHS C
HUMH, JIeJaTh MPHUKHUJIKY, OLEHUBATh pe3ynbTar. OO0yJaromuecs: MoayJaroT HaBBIKUA MPHOIMKEHHBIX
BBIYMCIICHUM, BBIMOJHEHUS JAEHCTBUM C 4HWCIamMM, 3allMCaHHBIMM B CTaHAApPTHOH  Qopme,
UCTIOJIb30BaHUSI MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMUS YACIIOBBIX BBIPAKCHH.

ConepxatenbHast THHUAS «YpaBHEHHS W HEPABEHCTBA» PEANM3YETCS Ha TPOTSHKEHHH BCETO
0o0y4eHMsI Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXXJAOM pazjelie MporpaMMbl
NPEIYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIUX 3anad. OOydaromuecs OBIAJCBAIOT Pa3INYHBIMH
METO/IaMU PELICHHs 1IebIX, PAllHOHAIBHBIX, HPPALMOHATBHBIX, TOKAa3aTeIbHbIX, JOrapUPMUUECKUX U
TPUTOHOMETPHUYECKMX YPaBHEHUH, HEPABEHCTB M UX cuCTeM. [loydeHHbIe yMEHUS MCIIOIB3YIOTCS TIPH
UCCIIeIOBaHUM (DYHKIMHA C TIOMOIIBIO MPOM3BOJHOM, pEIIeHUHM MPHKIAAHBIX 33a7ad U 33734 Ha
HAXOXXJCHWE HamOONBIIMX W HAaWMEHBIINX 3HAYeHWH (QyHKIWHU. JlaHHAs copep)kaTelbHas JIMHHS
BKJTIIOYAeT B ce0s Takke GopMUpOBaHNE YMEHUHN BBITOIHATH pacuéTsl o hopMynam, npeodpazoBaHUs
IENTBIX, PAMOHATBHBIX, UPPAIIMOHATIHHBIX U TPUTOHOMETPHUECKUX BBIPAKCHHM, & TAKXKE BBIPAKEHHH,
coJiep KaliX CTETeHHU U Jorapudmsl. biarogaps usydenuto anredpanyeckoro MaTepuana MpOUCXOAUT
JabHENIIee pa3BUTHE AITOPUTMUUECKOTO U aOCTPaKTHOTO MBIIIIEHHS 00yJaroumxcs, popMUpPYIOTCs
HaBBIKM JICYKTUBHBIX PACCYKACHUH, pabOTBl C CHUMBOJIBHBIMH (OpMaMH, MpPeCTaBICHUS
3aKOHOMEPHOCTE ¥ 3aBUCHUMOCTE B BHJIE pPAaBEHCTB M HEpaBeHCTB. Anre0pa mpemiaraert
3¢ deKTUBHBIE HHCTPYMEHTHI JUIS PELICHUs MPAKTHUYECKUX U €CTeCTBEHHO-HAYyUHBIX 3a/1a4, HATJISIHO
JIEMOHCTPHPYET CBOM BO3MOXXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuYecKas TUHUS «DyHKIIUU U TpaduKU» TECHO MEpeIieTaeTcs ¢ IpyrumMu
JUHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3aHaéT MOCIIEeN0BATEIbHOCTh MU3YUCHUS
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MmaTepuana. l3ydeHue cTeneHHOM, MOKa3aTelbHOM, JorapuMUYEecCKO U TPUTOHOMETPUUECKUX
(GyHKUIMH, MX CBOHCTB ¥ IrpaMKOB, HCIIOIb30BaHUE (DYHKIMN JJIs1 PEICHUs 3a7a4d U3 APYIHX y4eOHBIX
IPEIMETOB U PeasbHOM KU3HU TECHO CBSA3aHO KaK C MAaTeMAaTUYECKUM aHAJIM30M, TaK U C PeIIeHUEM
ypaBHeHHMI M HepaBeHCTB. Ilpu sTOoM Oomblnoe BHUMaHUE yaensercss (GOPMHUPOBAHUIO YMEHHS
BbIpaxaTh (OopMyllaMd 3aBUCUMOCTH MEXAY Pa3IMYHbIMH BEIUYMHAMH, MCCIIENI0BATh IMOJIyYECHHBIE
GbyHKIMH, CTPOUTH UX rpaduku. Marepuan cogepKaTeabHON JTMHUM HAIeJIeH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIIOLINX BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B pa3IHMuHOU (opme:
AQHAIUTUYECKOM, rpaduueckol U  cioBecHoi. Ero wu3yueHue crnocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHI0 M KOHKPETH3alMH, HCIOJIb30BAHUIO
aHaJIOTUH.

ConepxarenbHast JmHUS «Havanma wmareMaTHYecKOro aHalM3a» IIO3BOJSIET CYIIECTBEHHO
paclIupUTh Kpyr KaKk MaTeMaTH4eCKUX, TaK W MPUKIAIHBIX 3a/]ad, JOCTYHMHBIX O0y4aromumcs, y
KOTOPBIX TOSBIISIETCS. BO3MOXHOCTh HCCIENIOBATh M CTPOUTH TpapuKu (YHKUIUH, ONMPENeNsiTh HX
HauOOJbIIMEe M HAaWMEHBIINE 3HAYEHUS, BBIYMCIATH IUIOMATN (QUTYp M OOBEMBI TeJ, HAXOIHUTh
CKOpOCTH M YyCKOpeHHs TmporeccoB. CoaepxarenbHas JHMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTEMaTUYECKHX MOJENEH peaqbHBbIX CUTYyallui, HAXO0K/ICHUS! HAWIYYIIEro pPelieHUs B
NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHUYeCKOTO aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (POPMalbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHNUS, (POPMHPOBAHNIO YMEHUH PACIO3HABATH MPOSBICHUS 3aKOHOB MaTEMATUKH B
HayKe, TeXHMKe U uckyccTBe. OOyyaroluecs: y3HalOT O BBIIAIOUIMXCS pe3ysbTaraX, MOJTYYEHHBIX B
XOJIe Pa3BUTH MAaTEeMaTHKHU KaK HAYKH, U UX aBTOPaXx.

ConepxatenbHo-MeToandeckas JuHUS «MHOXecTBa W JIOTHMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeOopeTHKO-MHOXKECTBEHHbIE MPEICTABICHHUS POHU3BIBAIOT BECh KYPC
IIKOJBHON MaTeMaTHKH U MPeIaraloT Hauboiee YHUBEPCAIbHBINA S3bIK, 00BETUHSIOMINN BCE pa3/eibl
MaTeMaTUKH U e€ NMPUJIOKEHUH, OHM CBS3bIBAIOT pa3Hble MAaTeMaTHYECKHE JMCUUIUIMHBI B €IUHOE
nenoe. [1oaToMy BakHO JaTh BO3MOXXHOCTH OOydaroleMycsi TIOHUMATh T€OPETUKO-MHO)KECTBEHHBIH
S3bIK COBPEMEHHOM MaTeMaTHKHU M UCIIOJIb30BATh €T0 ISl BBIPAKEHHSI CBOMX MBICIIEH.

B yuebHOM Kkypce «AnreOpa M Hayaja MaT€MaTUYECKOTO aHalIM3a» HPHUCYTCTBYIOT TaK¥Ke
OCHOBBI MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOPbIE NMPU3BaHbl CHOPMHUPOBATH HABBIKU MOCTPOEHUS
MoJieJIel peaNbHbIX CHUTYallUi, HCCIEOBaHUS 3TUX MOJIENEH ¢ MOMOUIbIO ammapara aiareopbl U
MaTeMaTHYeCKOro aHallu3a U MHTEPIpEeTaluu MOJyYeHHBIX pe3ynbTaToB. Takue 3a7aHus BIUICTEHbI B
Kbl M3 Pa3JIeNOB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHai yd4eOHOro Kypca MUPOKO HUCTIOIb3yeTCs
JUId pelleHMs MPHUKJIAAHBIX 3a1ad. Ilpu pemeHnu peanbHbIX NPAKTUYECKUX 337ad O0ydarouiuecs
pa3BUBAIOT  HAONMIOAATENBHOCTh, YMEHHE  HAXOJWUTh  3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCMOJIb30BaTh  AHAJOTHIO, 0000IIaTh W  KOHKPETU3WpOBaTh mpobieMmy. JlesTenpHOCTh IO
(OpMHPOBAHNIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33724 OPTaHU3YETCs B MPOIECCE N3YUICHUS BCEX TEM
yueOHOTro Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHaIu3ay.

OO6miee ynca0 4acoB, PEKOMEHJAOBAHHBIX IS M3y4YeHHUs y4eOHOTO Kypca «AuredOpa W Hayaia
MaTeMaTh4yecKkoro aHanusa», — 170 gacos: B 10 kimacce — 68 vacoB (2 yaca B Hezenmo), B 11 kimacce —
102 gaca (3 gaca B HEZIEIIO).

COIAEPKAHUE OBYYEHUA
10 KUIACC
Yuciia 1 BBIYUCICHUSA

Pannonanehpie yncna. OOBIKHOBEHHBIE M JECSITHYHBIE ApOOM, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue pobu. Apudmernyeckre ornepanuy ¢ paldoOHAIbHBIMU YHMCIAMHU, NMPeoOpa3oBaHU
YHUCIIOBBIX BbIpaxeHHi. [IpumeHenune npoOeil W MPOLEHTOB MJs pEeUIeHHs] NMPUKIAJAHBIX 3a/Jad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU JKU3HHU.

JlelicTBUTENbHBIE uMCia. PanyoHanbHble W UppalMoOHaTbHBIE 4YHcHa. ApudMeTHueckue
onepaluu C JCHCTBUTENBHBIMU 4uciaMu. [IpuOaMkEéHHbIE BBIYMCIEHUS, IpaBHJa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUMN.



Crenens ¢ nensiM nmokasareneMm. CrangaptHas Gopma 3arnucu AeCTBUTEILHOTO YHCIIA.
Hcnonb3oBanue moaxoasmield GopMbl 3aMTUCH TISHCTBUTEIBHBIX YMCEI IS PEIICHUS PAKTHUECKUX
3a/1a4 ¥ IPEJICTABIICHUS ITaHHbIX.

Apudmernueckuii KOpeHb HATypaJibHOW cTerneHu. JIeWcTBUS ¢ apuPMETHYECKUMU KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, AapKTAaHI€HC
YHCIJIOBOTO apI'yMEHTA.

YpaBHeHus1 M HepaBeHCTBA
ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX  BhIpaKeHUU. OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybI.
YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUI.
[IppuMeHeHHEe ypaBHEHMI M HEPABEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3aJad M 3a1ad Hu3
pas3InYHbIX 00JIacTe HAYKU U peabHON )KU3HH.

DOyHKIMH U rpaduku
Oynkius, cnocoosl 3ananus Gpyaknun. I'paduk Gpyaxmum. Bzanmuo oOpaTHbie GyHKINH.

OO6nacte ompeneneHUs W MHOXECTBO 3HaueHwi QyHKuuu. Hymn dyskmum. [Ipomexyrku
3HAKOMOCTOSHCTBA. UETHBIC U HEUETHBIE QYHKIUU.

Crenennas GpyHKIMS C HATYpalbHBIM M LEJbIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa
U rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuueckass OKpYKHOCTb, ONpee/eHHEe TPUTOHOMETPUYECKUX (YHKLIUH YHCIOBOTO
apryMeHra.

Hauvana MaTeMaTH4eCcKOro aHajJu3a
HOCJ’IG,Z[OB&TCJ'ILHOCTI/I, CIIOCOOBI 3adaHus MOCJIEI0BAaTEIbHOCTE. MOoOHOTOHHBIE
MOCJICA0BATCIBHOCTHU.

Apudmerrueckas U reoMeTpuyecKkas nporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyecKas
nporpeccusi. Cymma OeckOoHEYHO YOBIBalOlIed reoMeTpuueckoil mporpeccuu. Popmyna CIOXKHBIX
npoueHToB. Vcronb30Banre Nporpeccuu s pelieHtsl pealibHbIX 3a/1a4 MPUKJIAJAHOIO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoO)kecTBO, Omepauu HaJl  MHOXECTBAMH. Huarpammbl ~ Ditnepa—BenHa.
[Ipumenenue TEOPETHUKO-MHOKECTBEHHOTO arnapara UL ONHUCAHUs peanbHBIX
MIPOIIECCOB | SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTrux y4eOHbIX mpeaMeToB. OmpeneneHue, Teopema,
CJIE/ICTBHE, I0KA3aTEIbCTBO.

11 KVIACC
Yuciia 1 BLIYUCIECHUSA
Harypanbsnble u nensie yncna. [IpusHaku 1eIMMOCTH LETBIX YUCETL.

CreneHb C palMoHalbHBIM MOKa3zareneM. CBoiicTBa creneHu. Jlorapudm uwmcna.
JlecsiTuuHbIE U HATYpaJIbHbIE TOTaPU(PMBI.

YpaBHeHHsI H HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHH, coepKalUX Jorapru(mBbl.
[IpeoOpa3oBanue BEIPAXKEHUA, COACPIKAIIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIeM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.



[TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucrteMbl TMHEHMHBIX ypaBHEHUM. PellleHre MpuKIaIHbIX 3a7a4 C MOMOIIBI CUCTEMbI JTUHEUHBIX
YpaBHEHUU.

Cuctembl 1 COBOKYITHOCTH PallUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a/a4 U 3aj]ay U3
pa3nuyHbIX 00JacTeil HAyKH U PeaTbHOM KU3HU.

DyHKUUH U TPapuKu

Oynkius. [lepuonnyeckue ¢pynkuuu. [IpoMexyTKM MOHOTOHHOCTH (PYHKIMH. MaKkCUMyMBbI H
MUHUMYMbI QyHKIMU. Hanbosbliee u HanMeHbllee 3HayeHne GyHKIUN Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

[Toka3zarenbHas u norapudmuyeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpapuKoB byHKUIMH UIsL  MCCIIEN0BaHUs IIPOLIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BOZHUKAIOT IIPU PELICHUU 337a4 U3 APYTUX y4EOHBIX IIPEIMETOB U PealbHOU
JKU3HU.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

[TpousBonnas ¢pynkiuu. ['eomerprueckuii u GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[Ipou3BoaHbIE >IEMEHTApHBIX (QYHKIUH. DOpPMYNbl HAXOXKIEHHUS MPOU3BOAHON CYyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[IpuMeHeHHe NPOM3BOJHONW K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIEro ¥ HAMMEHBIIETO 3HaYeHUsT (YHKIIUU Ha OTPE3Ke.

[IpuMeHeHne MpPOM3BOMHOM Ul HAXOXKIACHUS HAWIy4dlIero PEIIeHHs B NPUKIAIHBIX 3aJadax,
JUIsL OTIpEJIeNIEHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (GOpMYIIoi Uil rpaduKoMm.

IlepBooOpaznas. Tabnuia nepBooOpas3HbIX.

WuTterpan, ero reomeTpuieckuil u uznyeckuii cMpica. Beruncnenue unterpaga mno gopmyne
Herorona—Jleiiouuna.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 kjacce oOyqaromuiics MOJTYIUT CISAYIONMINUE MPEIMETHBIE PE3YJIbTATHI:
Yucsa v BbIYUCICHUA:
ONCprUpOBaATh NOHATUAMM: pAlMOHAJIBHOC U )IGI\/’ICTBI/ITGJ'II)HOG YHucCJIo, OOBIKHOBEHHAS

U JlecATUYHasl JIpoOb, MPOLIEHTHI; BBINOJHATH apUPMETHUUECKHE OIEepalud C pallOHAIbHBIMU U

JNENCTBUTEIILHBIMU
YHCIIAMU; BBITOJHATH NPUOIMKEHHBIE BHIUMCIICHUS, UCIIOB3Ys MIPaBUiIa OKPYTJICHHS, AeIaTh
NPUKUJIKY U OLECHKY pe3ylbTaTa BBIYKMCICHUN; ONEpUPOBATh IOHATUAMH: CTEIEHb C ILEJIBIM
MoKa3aresieM, CTaHJaapTHas (opMa 3alucu JIeHCTBUTENBHOIO YKCia, KOPEHb HAaTypallbHOM CTENeHH,
UCIOJIb30BaTh MOAXOAIIYI0 (OpMy 3amucu JEHCTBUTEIbHBIX YHCEN ISl PEeIIeHUs NMPaKTHUYECKUX
3371a4 M NPEACTABICHUS JAHHBIX; OINEPUPOBAaTh IOHATUSAMM: CHHYC, KOCHHYC M TaHIE€HC
OPOM3BOJILHOIO  yIjla, HCMOJb30BaTh  3allCh  IMPOU3BOJIBHOTO  yryia  uyepe3  oOpaTHbIe
TPUTOHOMETpHUUECKHE QYHKIUH.

YpaBHeHUsI M HEpaBeHCTBA:

ONEPUpPOBATh MOHATUSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJIOE, pPalMOHAIBHOE,
UPPALMOHAIILHOE  yPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE YPAaBHEHHUE;  BBINOJIHATH
npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUHN U peliaTh
TPUTOHOMETPUYECKHE ypPaBHEHMS; BBINOJHATH IpeoOpa3oBaHUs IIETBbIX, PALUOHAIBHBIX H
MPPALMOHAIIBHBIX BBIPAKEHUH U PEIIaTh OCHOBHBIC THIIBI LIENBIX, PALMOHAIBHBIX U UPPALlMOHAIBHBIX
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YPaBHCHHI W HEPAaBEHCTB; NMPHMEHSATh YpaBHEHHS W HEPABCHCTBA JUISI PEIICHHS MaTeMaTHYECKUX
3a1a4 U
3a7a4 U3 Pa3IMYHBIX O0JacTel HAayKHM M pPeallbHOW JKH3HH, MOJICIHPOBATH PEATbHBIC CUTYaIlMH Ha
S3BIKE ANITeOpPbI, COCTABIATH BHIPAXKEHUS,
ypaBHEHHS, HEPABEHCTBA MO YCIOBHUIO 33J1a4H, UCCIIE0BATh IIOCTPOCHHBIE MOJICNTU € MCIIOJIb30BaHUEM
arrmapara anreOpebl.
DOyHKIUM U rpapuku:
OTIEPUPOBATH MOHATHAMHU: (QYHKIINSA, CIIOCOOBI 331aHus PYHKIUHU, 00JIacTh
OTIpeNIeJICHUST ¥ MHOXXECTBO 3HaueHWUW (yHKIUHU, rpaduk (YHKIUH, B3aUMHO OOpaTHBIC (YHKIIUU;
OTIepUPOBATH MOHATUSIMHU: YETHOCTh M HEYETHOCTh PYHKIIMH, HYJTU (QYHKITUH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA; HCIOJIb30BaTh Tpapuku (QYyHKIMHA a7
peleHHs YpaBHEHHIA,
CTPOUTH M YUTATh TpaUKK JHHEHHON (PYHKIIUHU, KBAIPATUIHON (DYHKIIHH,
CTEeTeHHOW (DYHKIIMH C TENBIM IMOKa3aTelieM; MCIIOJIb30BaTh Tpaduku QYHKIUN IS MCCICIOBaHUS
IPOIIECCOB M 3aBUCUMOCTEH TPU PEIICHUH 33/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U PEaIbHOW JKU3HH,
BhIpaXXaTh POPMYJIAMHU 3aBUCUMOCTH MEKY BEIIMYHMHAMHU.
Hauana MmaTeMaTH4eCKOro aHAJIM3a:

ONepUpOBaThH MOHATUSIMH: MOCIE0BATEIBbHOCTb, apudmernueckas "
reoOMeTpUYEeCcKasi MPOrPEeCCHH; ONEPUPOBATH MOHATHAMU: OECKOHEUHO YOBIBAIOIIAsl T€OMETpUYecKas
Iporpeccus,

cymMmMa OECKOHEYHO yObIBaroIlell TIeoMEeTpUYecKOoil Iporpeccuu; 3ajaBaTh
IIOCJIEZI0BATEIBHOCTU PA3JINYHBIMU CIIOCOOAMY;
HCI0JIb30BaTh CBOMCTBA M1OCIIEJOBATEILHOCTEN U POTPECCUM [T PEILICHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHuo:KecTBAa M JIOTUKA:

OIICPpHUPOBATH MMOHATHUAMU: MHOXKECTBO, OINCpallvi HaJl MHOXKXCCTBAMU,; UCIIOJIL30BaTh TCOPECTUKO-
MHOKECTBEHHBIN afrapar Ajsd OolrucCaHuAa pCeaJIbHbIX

mnmponeccos " HBHeHHfI, npu pemeHun 3aJdad H3 OAPYyrux y‘Ie6HLIX npeaMeToOB; OICPUPOBATH
MMOHATUAMMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, TOKA3aTCIbCTBO.

K xonity 00yuenus B 11 kjacce o0yqarOmIHiics OMTYIUT CIAEAYIOIINE MPEIMETHBIE Pe3yIbTaThI:
Yucsia ¥ BHIYUCICHUSA:
OTIEPUPOBATH TMOHATHSAMH: HATypaJlbHOE, IEJIO€ YHCIIO0, MCIOJIh30BaTh MPH3HAKU JIEITHMOCTH
LENBIX YUCEel, Pa3JI0KEHUE YHCIIa Ha TPOCThIE MHOKUTENH [Tl pEIICHUS
3a/1a4; ONEePUPOBATH MOHSATUEM: CTETICHb C PAallMOHAILHBIM ITOKa3aTeJIeM;
OTIepUPOBATH OHATUSMU: JTOTapu(M YHCIia, TeCITUIHBIC U HATypaIbHbIS
J0rapuQpMBbl.

YpaBHeHUs M HEpaABEHCTBA:

NPUMEHSATh CBOMCTBA CTENEHM Uil NPeoOpa3oBaHUs BHIPAKEHUH, ONEPUPOBATH MOHATHIMU:
IMMOKAa3aTCJIbHOC YPABHCHHUEC W HCPABCHCTBO, PCIIATh OCHOBHBIC THUIIBI IMOKA3aTCJIBHBIX ypaBHeHmZ n
HEPABEHCTB; BHIMOJIHATH MPe00Pa30BaHus BBIPAKEHUN, COAEPIKAIIMX JIorapu(MBbI, ONIEPUPOBAThH
IIOHATUAMU: JIOFapI/I(bMI/I'—IeCKOG YpaBHCHHE n HECPaBCHCTBO, pemaTtb OCHOBHBIC THUIIbI
JOrapu(pMHUUECKUX YpaBHEHUI 1 HEPABEHCTB; HAXOJUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPaBEHCTB; OIIEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pelIeHue,

HCIIOJIB30BATh CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ AT pEeIICHUA MPAKTUYCCKUX 3a/lad, HAXOAUTh PCIICHUA

IIPOCTEUIINX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
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YPaBHEHMI W HEPaBEHCTB; MOJEIMPOBATH pEaJbHbIE CUTYallUd Ha s3bIKE alreOpbl, COCTaBIAThH
BBIPAKECHUSI, YPAaBHEHHUsI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 33Ja4d, UCCIEN0BATH IIOCTPOCHHBIE
MO/JIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareopsl.

DOyHKUUM U TPpapuKu:

ONEpPUPOBATh TOHATHAMHU: MEpUOIUYEcKas (YHKIHSA, MPOMEXKYTKM MOHOTOHHOCTH ()YHKIIMH,
TOYKH SKCTpeMyMa (yHKIMM, HauOoJiblllee M HaMMEHbllee 3HadeHUs (PYHKIMHM Ha IPOMEXYTKE,
UCTIONIB30BaTh MX JUIA HCCIeNoBaHUsA (YHKIMH, 3aJaHHON TrpadUKOM; ONEpHUpOBATH MOHATHIMMU:
rpaduKu OKa3aTelbHOM, JorapupmMuyeckon
U TPUTOHOMETPUYECKHUX (DYHKIMA, N300pakaTh UX Ha KOOPAMHATHON IUIOCKOCTH U MCIOJIB30BATH IS
pellIeHNs] YPaBHEHUIN U HEpaBEHCTB; M300pakaThb Ha KOOPAMHATHOM IUIOCKOCTH I'paUKH JTHHEHHbIX
ypaBHEHU U
U HUCIIONIB30BaTh UX JJISl PEIICHUS] CUCTEMBI IMHEHHBIX YpaBHEHUI; UCIOIB30BaTh TpapuKu (PyHKIHIHA
U1l UCCIIEIOBaHMS IIPOLIECCOB U 3aBUCUMOCTEN U3 APYruX y4EOHBIX AUCLUILIMH.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

ONEpPUPOBATh TOHATHSIMHU: HENpepbiBHAA (YHKIHSA, TPOM3BOAHAS (YHKIMH, HCIIOJIB30BaTh
reoMEeTPUYECKUi U (PU3NIECKHI CMBICI IPOU3BOIHOM Ul peLIeHUs
3az1ay;

HaXOJUTb POU3BO/IHBIE FIEMEHTAPHBIX (PYHKIIMM, BEIYUCISTH IPOU3BOIHBIE
CYMMBbI, IPOU3BEACHMS, YACTHOTO (PYHKIMI; MCIONb30BaTh IPOU3BOJIHYIO JUISI HCCIEAOBAHUS
(GyHKIMH HA MOHOTOHHOCTb
U SKCTPEMYMbI, MPUMEHSTh PEe3yJabTaTbl HCCIIEJOBAHUS K IHOCTPOCHMIO Tpa(UKOB; HCIIOJIB30BATh

IIPOU3BOJHYIO IS HAXO0KICHUs HAWJIYYILIEro PEICHUs
B IIPUKJIAJHBIX, B TOM 4YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aJayax; OIEepUPOBaTh IOHATUSIMH:
nepBooOpaszHas U UHTErpall, IOHUMaTh T€OMETPUYECKUN
U (U3NYECKUN CMBICI MHTErpaya; HaXOAWUTh MEepBOOOpa3HbIe 3JIEMEHTApHbIX (YHKUIMH, BBIYUCIATH
unTerpan mno ¢popmyne HetoTona—JleifOHuIa; pemars NpUKIaAHbIE 3aJa4k, B TOM YHCIIE COIMAIbHO-
HKOHOMHYECKOT0 U (PU3UUECKOT0 XapaKTepa, CpeICTBAMU MaTEMaTHUYECKOr0 aHaAJIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
OcHoBHOE coJiep>KaHne
HaumenoBanue paznena KonnuectBo
OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLIUXCS
(Temsbl) Kypca 4acoB
MHOK€ecTBa palMOHAIIbHBIX U 14

JICHCTBUTENIBHBIX YHCEIL.
PanvoHanpHbIE YpaBHEHUS U
HEPaBEHCTBA

MHOXxecTBO, onepauuu Haja

MHOKecTBaMu. J{narpamMmmbl Ditnepa—

Benna.

Panmonaneubie uncna. OObIKHOBEHHBIC U
JeCSITUUHBIE TPOOH, MIPOLIEHThI, OECKOHEYHbBIE
nepuoandeckue qpoou. Apudmernueckre
OMepalny € palMOHAIbHBIMU YUCIIAMH,
peo0pa30BaHUs YMCIOBBIX BbIPAKEHUM.
[Tpumenenue apoGeil ¥ NPOLEHTOB IS
perieHust MPUKIAIHBIX 337a4 U3 Pa3TUIHBIX
OTpaciei 3HaHUW U peasbHOU KU3HHU.
JlelicTBUTENbHBIC YHCIA.

PanmonanbsHble U HppalMOHATIbHBIE YHCTIA.
ApudmeTrueckue onepanuu ¢
NeNCTBUTENbHBIMU yrciiaMu. [IpubmmkEénnabie
BBIYMCIICHMS, IPABUIIa OKPYTIICHUS, TPUKUIKA
U OLIEHKA pe3yJibTaTa BhIYUCICHUN.

HUcnoab3oBath

TEOPETUKOMHOXECTBEHHBIH armapar

JUISL OTIMCAHMS XOa PEIICHHUS
MaTeMaTHUYEeCKUX 3ajiay, a TaKxKe

peabHBIX MPOIECCOB U SABICHUM, TPH
pelLIeHnH 3ajia4 U3 IPYTUX y4eOHbIX
MPEIMETOB.

OnepupoBaTh NOHATHSIMU:

paloHaIbHOE YHUCIIO0, JEHCTBUTENBLHOE YHCIIO,
OOBIKHOBEHHas Jpo0b, lecITUYHAs ApOo0b,
MPOIEHTHI. BBIMOIHATH apupmMeTHIecKue
OTIepalliy C PallMOHATIBHBIMU U
JIeCTBUTENLHBIMU YMCIIaMU; IPUOIKEHHBIE
BBIUMCIICHUS], UCTIOJIB3Ys IPAaBUJIa OKPYTJICHUS.
JenaTh NPUKUAKY H OLEHKY pe3ysbTara
BBIYUCIICHUM.

OnepupoBaTb NOHATUSIMHU:

TOIECTBO, ypaBHEHNE, HEPABEHCTBO;
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ToxzaecTBa U TOKIACCTBECHHbBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHne
HepaBeHCTBAa. Meroa uHTepBasioB. Pemenue
LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB

LIEJI0€ U pallMOHAIIBHOE YPaBHEHUE,
HEPaBEHCTBO.

BpinoiHAT, mnpeo0pa3soBaHMsA LETBIX U
palMOHAIbHBIX BBIPaKCHU. Pematp
OCHOBHBIC THUIIBI UEIbIX HPPALUOHAIBHBIX
YpaBHEHUH U HEPABEHCTB.

IIpuMeHSATH pallOHaJIbHbIE YPAaBHEHHUS U
HEPABEHCTBA [UJISl PELICHUS] MAaTEMATHYECKHUX
3a/1a4 W 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu
Y pEaJbHOMU KU3HU
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@Oynkiun u rpadguku. CTeneHs ¢
[IeJIBIM TTOKa3aTeIeM

OyHKIUA, CcrnocoObl  3amaHus  QYHKIHH.
B3aumuo obOparabie  Qynkmun. ['padux
byHKIIHIH.

O6nacTh ornpenesaeHusl © MHOKECTBO 3HAUEHUN
¢bynkuuu. Hynu ¢pynkuuu.

[IpomeKyTKHM 3HaKOIIOCTOSIHCTBA.

UYETHble 1 HEYETHBIE (PYHKIIHH.

CreneHp C  I1EJIBIM  [OKa3aTeJIEM.
CrangapTHas dhopma 3anucu
JIEUCTBUTEILHOIO YHCIIA.
Hcnonws3oBanue moaxoasamieii hopmbl
3aIlInucu I[GflCTBI/ITCJIBHBIX qUCeJI 1
peleHus TPaKTUYECKUX 3a7a4 U
HpeI[CTaBJ'IeHI/IH JTAHHBIX.

OnepupoBaTh NOHATUAMM: PYHKIIHS,
crnocoObl 3a7anus (QYHKINU, B3AUMHO
obOpaTtHbIe PYHKITMH, 00JACTh OMPEICICHUS U
MHOYKECTBO 3HaUCHUH (PyHKIMH, TpaduK
(GyHKIUY; 4ETHOCTD U HEUETHOCTH (DYHKIIUH,
HYHM (QYHKIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BbInoiHATH NMpeodpa3zoBaHusi CTEIICHEH C
HEeNbIM  TOKa3aTeJIeM. Hcnonp3oBath
CTaH/IapTHYIO bopmy 3anucu
JEHUCTBUTEIBHOIO yucia. @opMyJaupoBaTh
U WTIOCTPUPOBATH TpadudecKu

CrenenHast GQyHKIUS C HATypalIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

CBOIicTBa cTeneHHON (yHKIMK. BblpaxkaTh
dhopmyramu 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU.

Hcnoan3oBath nuppoBbie pecypebl Uit
MOCTPOEHHUS rpapUKOB PYHKLINU U U3YUEHUS
UX CBOMCTB
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Apudmerndeckuii KOpeHb N—oit
CTEIICHMU.

HppanuoHanbHble ypaBHEHUS W
HEPAaBEHCTBA

18

Apudmerndeckuii KOpeHb HATYPaTbHOM
creneHu. JlelicTBus ¢ apuMeTHIECKUMHU
KOPHSMH N—OM CTEIEHH.

Pemlenne wuppanuoHaIbHBIX — YpaBHEHUU
HEPABECHCTB.

CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

®opMyJIMPOBaTh, 3alIMCHIBATH B
CHMBOJIMYECKOi (popme U
WLIIOCTPHPOBATH IPUMEPAMH
CBOICTBa KOPHS N-O CTENEHMU.

BbinouaHsaTs npeoOpa3oBaHus
UPPaLMOHATIbHBIX BBIPAKECHU.
Pemarsb OCHOBHBIE THUIIBI
HUPPALMOHAIBHBIX ypaBHEHUI U
HEPABEHCTB.

IIpumeHATHs AJI51 pelleHUus Pa3JIHMYHbIX
3a4a4 MppalMOHAIbHBIE YpPAaBHEHUS W
HEpPAaBEHCTBA.

CTpouTthb, YuTaTh rpaduK KOpHS N-0i
CTEIICHH.

Hcnonb3oBarh HU(ppPOBBIE pecypebl 1
MOCTpOeHUs rpapuKoB PyHKUIUN U U3yUEHUS
MX CBOMCTB
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DopMyJIbl TPUTOHOMETPHH.
TpuroHomeTpruuecKue ypaBHEHHs

22

CuHyC, KOCHUHYC U TAaHT'€HC YHCIIOBOTO
aprymeHnra. ApKCUHYC, apKKOCHUHYC U
ApPKTaHI€HC YKMCIOBOIO apryMEHTA.
Tpuronomerpuueckas OKpyKHOCTD,
oTpeieieHne TPUTOHOMETPHUECKUX (DYHKIIUN
YKCI0BOro aprymenTa. OCHOBHbIE
TPUTOHOMETPHUYECKUE (POPMYIIBI.
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHMI. Pelienre TpuroHoMeTpuIecKux
ypaBHEHUU

OnepupoBarb MOHATHSIMH: CUHYC,
KOCHHYC M TaHT€HC IMPOU3BOJILHOTO yrJa.
Hcnoan3oBaTh 3anuch

MIPOM3BOJIBLHOTO yTJIa uepe3 oOpaTHbBIE
TPUTOHOMETpUYECKHE QYHKIMHU. BHIMOJHATH
npeodpa3oBaHMs TPUTOHOMETPUUECKHUX
BbIpakeHH. PemiaTb OCHOBHBIE TUIIBI
TPUTOHOMETPUYECKUX YpaBHECHUI
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[locnenoBarenbHOCTH U 5 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
[pOrpeccuu nocineaoBarenbHocTell. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTU. ApH(pMeTHIecKas u
reomMeTpuyecKkas nporpeccuu. beckoneuno OnepupoBarhb HOHATHAMU:
yOBIBaroIIasi reOMeTpUYecKast IPOrpeccusl. HOCJICAOBATCIIbHOCTD,
CymMma GeckoHEeuHO yObIBaroIei apudmernyeckas U reoMeTpuIecKas
reOMETPHYECKOii porpeccun. Gopmyina MPOrpecchi; OECKOHEYHO yObIBarOIIas
CJIOXHBIX MPOILIEHTOB. Vcronb30BaHue reOMETPHUYECKAs IPOrpeccusi, Cymma
MPOTPECCUU IS PELICHUS PEaTbHbIX 3a71a4 0eCKOHEYHO yOBIBAIOLIECH reOMETPUUECKOit
NPUKJIaJHOTO XapaKrepa nporpeccuu. 3agaBaTh MOCIEA0BATEILHOCTH
Pa3IMYHBIMH CIIOCOOAMHU.
IIpumeHnsaTh popmyay CJIOJKHBIX
NPOLEHTOB /Jsl pelleHus 337ady U3
peanbHOU NPAKTUKH
(c MCIIONIb30BaHUEM KaJIbKYIIATOPA).
HUcnoan3oBatb CBOliCTBa
MOCJIeIOBATEIFHOCTEN U MTPOTPECCHid
JUI PEUIeHHs PealbHBIX 3a7ad TPHUKIATHOTO
XapakTepa
[ToBTOpenue, o6o0IIEeHNE, 3 OcCHOBHBIE MOHATHS Kypca anreOpsl U Havall
CHCTEMaTH3aIHs 3HAHUH MaTeMaTHYECKOTO aHAIIN3a
I[IpuMeHsITH OCHOBHBIC TIOHSTHS Kypca
10 xmacca, 00001IEHNE U
CHCTEMATH3AIHS HARM anreOpbl U Hayval MATEMATHECKOTO aHATH3a
JUTSL PEeUIeHUs 3a7ad U3 PeabHOM KU3HU U
JIPYTUX HIKOJBHBIX JUCHUIUINH
68

OBILIEE KOJIMYECTBO YACOB
[10 I[IPOTPAMME
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11 KUIIACC

OcHOBHOE COACPpIKAaHUE

HaumenoBanue paznena KonngectBo
OcCHOBHBIE BU/IbI JESITETLHOCTH 00YyUaIOIINXCS
(TeMbl) Kypca 4acoB
Crenens ¢ palMoHaIbHBIM 12 CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM.

[10KA3aTEJIEM.
[TokazarenbHas byHKIMS.
[TokazarenbHbIE ypaBHEHUS

1 HCpaBCHCTBA

CgoiictBa ctenieHu. [IpeoOpa3oBanue
BBIPXKECHUH, COJEPKALIUX PALIMOHATIEHBIE
creneHu. [lokazarenbHble ypaBHEHUS U
HEpPABEHCTBA.

[TokazarenpHas pyHKIMS, €€ CBOWCTBA U

rpaduk

®opMyJIMpPOBaTh, 3alIUCHIBATH B
CHUMBOJIMYECKOi (popme u
WTIOCTPHPOBATH IPUMEPaMHu
CBOMCTBA CTEIICHH.

IIpuMeHATH CBOMCTBA CTEIICHU IS
peoOpa30BaHuUs BBIPAKEHUH.
®opmyIMpOBaTh

Y WIIOCTPUPOBATh rpadpuyeckn
CBOICTBa MMOKa3aTeabHON QYHKINU.
Pematb OCHOBHBIE THUIIBI TOKA3aTENbHbBIX
YpaBHEHUH U HEPABEHCTB.
Hcnoab3oBarsh nu(ppoBeIe pecypesl s
MIOCTPOEHHUSI TPAPUKOB PYHKIINN U U3ydEHUS
UX CBOMCTB
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Jlorapudmuueckas GyHKIHS.
Jlorapupmuueckue ypaBHEHHS U
HEPaBEHCTBA

12

Jlorapudwm yucina. JlecaTnaasie u
HaTypaJibHbIC JOrapu(MBI.
[IpeoOpazoBaHue BEIpaXEHUH,
COZIepIKAIX JIOTapUPMBI.
Jlorapudmuueckue ypaBHEHUS U
HEpPaBCHCTBA.

®opMyJIHpPOBaTh, 3alIHCHIBATH B
CHMBOJIMYECKOH (popMe U MILIIOCTPUPOBATH
NpUMepaMu CBOWCTBA Jiorapudma.
BbinoaHaTs 1peoOpa3oBaHus BBIPAKCHUH,
COJIepKALIUX JIOTapU(MBI.

®opmyIMpOBaTh

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

U WLTIOCTPUPOBATH rpaduueckn CBOMCTBA
norapudmuueckoit pynkiuu. Pemars
OCHOBHBIC THUIIBI JIOTApU(PMHIECKUX
ypaBHEHUI U HEPABEHCTB.

Hcnoab3oBath HuGpoBbIe pecypehl IS
nocTpoeHus rpadukoB GpyHKIUN U H3ydeHUS
HX CBOWCTB.

3HAKOMHTHCS C HCTOPUEH Pa3BUTHS
MaTeMaTUKU
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Tpuronomerpuieckue GyHKIUU U
ux rpaduxu. TpuroHomerpuueckue
HEPAaBEHCTBA

Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA
U rpaduky.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHEM [1IEPUOINYECCKAS
¢ynkuusa. CTpouTb, aHAJIM3UPOBATD,
CPaBHMBATh I'padMKU TPUTOHOMETPHUUECKUX
¢bynkunii. @opmMyaHupoBaTh

" WTIOCTPUPOBATH rpagpuuyecku
CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIHIHA.
PemaTe npocreinime TpUroHOMETPUYECKHE
HepaBeHcTBa. Mcmosib30BaTh rpadpuku 1is
peueHuss TPUrOHOMETPUYECKUX HEPABEHCTB.

Hcnoan3oBarh HU(pPOBBIE pecypehbl 1t
noctTpoeHus rpadukoB GpyHKIUN U H3yUeHUS
UX CBOWUCTB
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[IpousBoanas. [Ilpumenenue
MMPOU3BOJHOMN

24

HenpepriBable pyHKIIMN. MeTo1 HHTEPBAIOB
JUIsl pELIEHNs] HEPABEHCTB.

[TpousBoanas pynkuuu. ['eomeTpuueckuit

U (QU3UYECKUI CMBICI POU3BOAHOM.
[Tpou3BoIHBIEC AIEMEHTAPHBIX (PYHKIIHIA.
[TpousBoaHasi CyMMBI, IPOU3BEACHNUS,
gacTHoro ¢pyHkuui. [Ipumenenue
IIPOU3BOJHON K UCCIEIOBAHUIO (DYHKIUI

HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxienne HanOonbIero u

HAUMEHBIIETO 3HaUeHUS PYHKIIMH Ha
OTpE3Ke.

[TpumeHeHre TPOU3BOHON JIJIsl HAXO0XKICHUS
HAWJIY4IlIEero peleHus B IPUKIaTHbIX
3ajavax, JUIsl ONpelelIeHHs] CKOPOCTH
nporecca, 3alaHHOro GopmMyJsIon Win
rpapuKoM

OnepupoBaTh NOHATHSAMM: HEIPEPHIBHASL
(hyHKIMS; TPOU3BOIHAS (PYHKITUH.
Hcnosp30BaTh reOMETPUYECKHUN U
(U3NYECKU CMBICI IPOU3BOTHON JIJIsI
pemenus 3ana4. HaxoauTh npon3BoaHbIE
IEMEHTAPHBIX  (QYHKIUH,  BBIYHCIATH
IPOM3BOJIHBIC CYMMBI, IPOU3BEICHUS,
9acTHOTO ()yHKIIH.

Hcnoab30BaTh NPOU3BOAHYIO IS
uccienoBanus QYHKIIMM Ha MOHOTOHHOCTh H
IKCTPEMYMBI, MPUMEHSITH Pe3yJIbTAThI
HCCIeJ0BAHMA K TIOCTPOECHUIO Tpa(UKOB.
IIpuMeHSITH POU3BOIHYIO JIJIST HAX 0K ICHUS
HAWIYYIIETO PelIeHHs B MPUKIAAHBIX, B TOM
YHCIIe CONMATbHO-YKOHOMUYECKUX, 3a1a9ax.
3HAKOMHTLCS € HCTOPHEI Pa3BUTH
MaTeMaTHYECKOTO aHAIIN3a
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HHTterpai u ero NpuMeHEHHUs

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
Nuterpan, reomeTpuyeckuii u

(u3nUecKuil CMBICT HHTErpaa.
Brrancnenue nnrerpana rno gopmyse

Herorona—JleiiOuumna

OnepupoBaTb NOHATHAMM: I[1E€pBOOOpa3Hasd,
UHTErpal. Haxogutp nepBooOpasHbIe
3JIEMEHTAPHBIX GbyHKIMH; BBIYMCJIATH
uHTerpai no popmyae Herorona—Jleitbuuna.
3HaKOMHMTBC €  HCTOpMell  pa3BUTUSA
MaTeMaTHYeCKOro aHaJIn3a

CucreMsl ypaBHEHU

12

CucreMbl TMHENHBIX YPABHEHUM.
Pemenne npukiagHeIx 3a1a4 C
IIOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUM.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palOHaIbHBIX, UPPALMOHAIBHBIX,
MO0Ka3aTeNbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB.
Hcnons3oBanue rpadukoB QyHKUUN A5
pELIECHUs] YPAaBHEHUHN U CUCTEM.
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3aja4d ¥ 3a/1a4 M3 pa3IN4HbIX 00acTen
HayKH U pEAIbHOM JKU3HU

Onepuposarsp NOHATHAMM: cucrema
JUHEHHBIX ypaBHEHUN U €€ pelIeHUeE.
Hcnoab3oBarb CUCTEMY JIMHENHBIX

YPaBHEHUN I pELICHUS MPAKTUYECKUX
3a1a4.

Haxoaurts pemeHust NpoCTEHIINX CUCTEM

1 COBOKYITHOCTEW palliOHAIbHBIX

YpaBHEHUH U HEPABEHCTB.

Hcnonb3oBath rpapuku GQyHKIUN IS
pELICHUs YpPaBHEHU.

MogaeanpoBaTh pealbHbIE CHUTyallud Ha
SA3bIKE anreOphl, COCTaBIATH BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO
YCIIOBHIO 3a/1auy, HCC/Ie10BATH
NOCTPOECHHBIE MOJAEJIH C HCIOIb30BAaHUEM
ammapara ajnreopbl

24




Harypasbnsle u 1iensie yucna

HarypanbHble U 11enbie yucia B 3aja4ax u3
peanbHOM >ku3HU. [IpU3HAaKKM AETMMOCTH
LEJIBIX YUCE

OnepupoBaThb NOHATHAMM:

HaATypaJIbHOE YHUCIIO, 1IETI0€ YHCIIO.
Hcnoab30BaTh MPU3HAKKU IETUMOCTH EIBIX
Yucell, pa3io’KeHUE Ynca Ha IPOCThIe
MHOXUTENH JIJIs1 PeIIeHUs 3a7a4

[ToBTOpeHue, 06001ICHNE,
cucTeMaTU3alus 3HaHu

18

OcHOBHBIE IOHATHS Kypca aiareopbl U Hayall
MaTeMaTHYeCKOro aHajin3a, 00001eHne U
cucTeMaru3anus 3HaHUN

Pemath npukJaaHbie 3a1a4u U3
pa3nuyHbIX 00JacTeil HAyKH U peabHOM
YKU3HU C IIOMOILBIO OCHOBHBIX ITOHATUI
Kypca anredpbl 1 Hayajl MaTeMaTUYECKOT O
aHayin3a. BeiOuparTs onTuManbHbIE
CIOCOOBI BEIYUCICHHH.

Hcnosb3oBarh A0 pelieHus 3a1a4
YpaBHEHUSI, HEPABEHCTBA U CHCTEMBI
ypaBHEHMH, CBOMCTBA (DyHKIMH U rpaduKoB

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOIT'PAMME

102
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OEJNEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

INOACHUTEJIBHAS 3AIINCKA

BaxHocTh y4eOHOro Kypca TeOMETpUHM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHHA
0o0yCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METAlpPEIMETHBIX W MPEIMETHBIX Pe3yJIbTaToOB
0o0y4YeHHsI TEOMETPHHM B HAIPABICHHM JIMYHOCTHOTO DPa3BUTHA OOydaromuxcs, (pOpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKOW TPaMOTHOCTH, HW3YYEHHUS JPYIHMX Y4eOHBIX JUCIHUILIUH.
PazButne y oOy4aromuxcst MpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOXKICHUU
FeOMETPUUECKUX aOCTpakUUi, COOTHOLIEHUH PEeajbHOr0 M HJICANbHOIO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUN W IPOLIECCOB PEaIbHOIO MHUPA, MECTE T€OMETPUU B CHUCTEME
HAyK U POJIM MAaTeMaTUYECKOT0 MOJICIIMPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI OOYYAIOUIMXCS, a TaKKe KauyeCTB MBIIUICHUS,
HEOOXOUMBIX JIJISl a1allTal[ii B COBPEMEHHOM OOIIECTBE.

l'eomerpust sBHsieTcs OMHUM U3 0a30BBIX TPEAMETOB HA YPOBHE CpEIHETrO OOIIero
o0pa3oBaHMs, TaKk KaK OOECHeurMBaeT BO3MOXXHOCTh HW3YYEHHUS KaK JUCIUILUINH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MblllUIeHHE, (GOPMUPYEMOE NPU U3YUYEHUU OOYUYaIOLMMUCS MOHSATHUMHBIX OCHOB
TEOMETPHUH U TIOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKACHUNM B XOJI€ PELICHHS TeOMETPHUECKHUX
3a1a4, YMEHHE BBIIIBUTaTh W ONPOBEpPraTh TUIOTE3bl HENOCPEICTBEHHO HCIOIB3YIOTCA NpHU
pEeIlIeHUH 3a7]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH M3 Kypca (PU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX
JEeSTENIbHOCTH 4esoBeka. OpueHTanusi 4ejoBeka BO BPEMEHHM U MPOCTPAHCTBE — HEOOXO0IuMOe
YCIIOBHE €T0 COIMAJIBHOTrO OBITHS, (pOpMa OTPAXKEHHUS OKPYKAIOIIEr0 MUPA, YCIOBHE YCHEITHOTO
MO3HAHUS U aKTUBHOT'O MpeoOpa3oBaHus AeHCTBUTENBHOCTUH. ONepupoBaHUe MPOCTPAHCTBEHHBIMU
o0OpazamMu OOBETUHSET pa3HBIE BHIBI y4EOHOW W TPYIOBOH JEATEIHHOCTH, SIBIISIETCS OJHUM W3
pohecCHOHANBFHO BAXKHBIX Ka4eCcTB, OITOMY aKTyallbHa 3a7ada (OPMUPOBAHUS Y 00YUArOIINXCS
MPOCTPAHCTBEHHOT'O MBIIUICHUS! KaK Pa3HOBHIHOCTH OOpPA3HOTO MEBIIUICHUS — CYHIECTBEHHOTO
KOMIIOHEHTa B TIOJIFOTOBKE K MPAKTUYECKON JAEITeIbHOCTH IO MHOTUM HampaBlIeHUSIM.

[ens ocBoeHms mporpamMmbl yaeOHOTO Kypca «['eomerpus» Ha 6a30BOM ypOBHE OOYUECHHS —
o0mieoOpa3oBaresibHOE W OOIIEKYJIbTYpHOE pa3BUTHE OOydaroLIMXCs uepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHUS] W HCIOJIB30BAHUS CHUCTEMATHYECKUX T€OMETPHUYECKUX 3HAHUA U
NecTBUH, CreU(pHUUHBIX T€OMETPUH, BO3ZMOKHOCTH YCHEIIHOIO MPOAOJDKEHHUs 00pa30BaHUS IO
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIE30BaHHEM T€OMETPHHU.

[TpropuTeTHBIMH 3a/la4aMu OCBOCHHS yueOHOTO Kypca «l'eomerpun» Ha 6a30BOM ypOBHE B
10-11 kmaccax sIBISIIOTCS:

(I)OpMI/IpOBaHI/IC MMpEaACTaBJIICHUA O TCOMETPUHN KaK YaCTH MHpOBOﬁ KYJIbTYPBI U

OCO3HaHHE €€ B3aMMOCBS3M C OKPYXKAOUUM MHpPOM; (OpPMHUpPOBAHUE IPEACTABIECHUE O

MHOTOTPaHHHUKAaX U TeJaX BpaIleHUs KaK O BaXKHEHUIINX MaTeMaTHYEeCKUX MOJIENSX, MO3BOJISIOMINX

ONHUCBHIBATh M M3y4aTh pa3Hble SIBICHUS OKPYKAIOIIEro MHpa;  (OpPMHUpPOBAHUE YMEHUS

pacro3HaBaTh Ha YepTekKax, MOJAEISAX U B pEaIbHOM

MHUpPE MHOTOTPAaHHUKH U TeJla BPaLIeHUs; OBJaJCHHE METOJIaMU PELIeHHUs 33/1a4 Ha MOCTPOSHUS Ha
U300pakeHHSIX POCTPAHCTBEHHBIX QUTYP;

(dbopMHUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATHSMHU O MHOTOIpaHHMKax M Tejax
BpallleHUusi U UX OCHOBHBIMHM CBOWCTBAaMH; OBJAJICHUE aJTOPUTMAaMU PEIICHHS OCHOBHBIX THIIOB
3a1a4, (OPMHUPOBAHUE YMEHHUS NPOBOJUTH HECIOXHBIE JIOKAa3aTEJbHBIE PACCYXICHHUS B XOje
pelleHus CTepEeOMETPUYECKMX 3aJad W 3ajad C TPaKTUYECKUM COJEpKaHHEM; pa3BUTHE
MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOYYarolIuXcs, MMO3HABATENbHOW aKTHUBHOCTH,
UCCJIEIOBATEIbCKUX YMEHUHM, KPUTUYHOCTU MBIIUICHUS; (opMHupoBaHHe (PYHKIHOHAIBHON
IPaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHUM: YMEHHE paclo3HaBaTh IPOSBICHUS TE€OMETPUYECKHUX

26



MOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX >KU3HCHHBIX CHTYAlMSIX W TPU H3yYCHUU
JIPYTUX y4eOHBIX MPEIMETOB, MTPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POpMYIMPOBATh MX
Ha S3bIKE TEOMETPUM M CO3/1aBaTh TEOMETPUYECKHUE MOJENH, NPUMEHSATh OCBOCHHBIN
FeOMETPUUYECKUI anmapar JJisl PelIeHUs NPAKTUKOOPUEHTUPOBAHHBIX 3a/1ad, UHTEPHPETUPOBATh U
OIICHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTAMYHUTENbHOH OCOOEHHOCTBIO MPOTpaMMbl 10 T€OMETPHU SIBIISETCS BKIIOYEHUE B KypC
CTEpPEOMETPUHU B HAuaje €ro M3y4eHUs 3a/iay, pellaeMbIX Ha YPOBHE MHTYUTUBHOTO MO3HAHUSA, U
onpeneaEHHbBIM 00pa3oM OpraHW30BaHHAs padoTa HaJ HHMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO
JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBILIUICHUS, CTUMYJIHUPYET NPOTEKAaHUE HWHTYUTHUBHBIX
MPOIECCOB, MOTUBUPYET K JaJbHEUIIEMY U3YUEHUIO TIPEAMETA.

[Ipeanourenne oOTHAETCS HATJAIHO-KOHCTPYKTHBHOMY METOJy OOydYeHHs, TO €cCTh
TEOPETHYECKUE 3HAHUS HUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb MPEAMETHOMPAKTUUECKOMN
JIeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN y oOydammmuxcsi B Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PEIICHMS 3a/lad Ha CO3JaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha ONEepUPOBAHUE
MIPOCTPAaHCTBEHHBIMU OOpazamu. CosmaHue oOpa3a MPOBOIUTCSA C OMOPOM HA HAIISAHOCTH, a
OTIEpUPOBAHUE 00Pa30M — B YCJIOBHUSX OTBJICUEHHUS OT HATJISIHOCTH, MBICIEHHOTO U3MEHEHHUS €ro
HCXOJHOTO COAEP KaHUs.

OCHOBHBIMU COJIEpKaTEIbHBIMU JHHUSIMH YueOHOro Kypca «['eomerpusi» B 10-11 kmaccax
aBisitoTes: «MHororpaHHukn», «lIpsMble M IUIOCKOCTH B INPOCTPaHCTBE», «Teima BpanieHUs»,
«BeKTOphl U KOOPJIMHATHI B TPOCTPAHCTBEY.

DopMHpPOBaHUE JIOTHUYECKUX YMEHHI pacipeeseTcss HE TOJbKO MO COAEPKATEIbHbIM JIMHUAM, HO
Y TI0 TOJIaM O0YYCHHSI Ha YPOBHE CPEAHET0 001Iero oopa3oBaHusl.

Copepxanue o0Opa3oBaHMs, COOTBETCTBYIOUIEE IPEIMETHBIM pe3ylbTaTaM OCBOCHHS
OporpaMMbl [0 T'€OMETPHUH, PACHPENENEHHBIM IO rojaM OOyudeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oMm, 4TOOBl OBJaJCHUE T'E€OMETPUUECKUMU TMOHATHSMU M HaBBIKAMHM OCYILIECTBISUIOCH
MOCJIEI0BATENIbHO U MOCTYNATEIbHO, C COOJIIO/ICHUEM MPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE
3HaHMSI BKIIOYAIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEJICTaBICHUN OO0yJaroumxcs,
pactupsis 1 yriayosnss e€, o0pa3ysi IpOYHble MHOXKECTBEHHBIE CBS3H.

OO1m1ee 9yuCiio 9acoB, pEKOMEHI0OBaHHBIX JIIS M3y4deHus yueOHoro kypca «I'eomerpusi» — 102
yaca: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS CTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, IpocTpaHcTBO. IloHsATHEe 006
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOe pacronokeHrne NpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS, IMapajuleIbHbIE U
cKkpemBampomuecs mnpsamele. llapamnensHOCTs OPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJuleabHbIE MPSMBIE B IIPOCTPAHCTBE, MMAPATUIETBHOCTD TPEX MPSAMBIX, MAPATUIETBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABIECHHBIMU CTOPOHAMHM, YrOJl MEXKIY IHPSMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MapajuieNIbHbIE MJIOCKOCTH, CBOMCTBA MapasuIeNbHBIX IMIOCKOCTEH.
[Tpocreiilne MpoCTpaHCTBEHHBIE (UIYpHl Ha IUIOCKOCTH: TeTpadJp, KyO, mHapaielenurner,
MMOCTPOEHUE CEYEHHUI.

[lepneHUKyYISAPHOCTD MPSAMOM M IUIOCKOCTH: NEPIEHANKYIISPHBIE NPSAMBbIE B IMPOCTPAHCTBE,
IpsIMbIE TApaJUIENbHBIE M MEPIEHIUKYISAPHbIE K IUIOCKOCTH, NpPHU3HAK MEPHIEHIAUKYISIPHOCTH
IIPSAMOM U IUIOCKOCTH, TEOPEMA O MPSIMOM NEPHEHANKYJIAPHON ITUIOCKOCTH. YTIIBI B IPOCTPAHCTBE:
Yroa MeXAy MPSIMOM U INIOCKOCTBIO, JBYIPAHHBIA YIOJI, JUHEWHBIA yroia JBYIPAHHOIO YIUIA.
[lepieHOUKYIIAp W HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOM 10
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IUIOCKOCTH, TNpOeKuus (Urypsl Ha IJIOCKOCTh. [leprneHAuKyIIpHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIocKocTel. Teopema o TpéX nepneHIuKyspax.

MHOrorpaHHuKH

[lonsiTue MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIbIE U HEBBITYKJIIbIC
MHOT'OIPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipu3ma: N-yrosipHass mpu3Ma, rpaHd U OCHOBAHUSA
OpU3MBbl, TpsAMas U HAKJIOHHAs MPU3MbI, OOKOBasg U TMOJHAs MOBEPXHOCTb MPU3MBIL.
[Tapannenenunen, MpsAMOYIOJbHBIM MNapajulelenunes U ero cpoucrBa. llupammpa: N-yrosibHas
nupaMujia, TpaHU M OCHOBAaHME NHUPaMUIbl, OOKOBas M TMOJHAs MOBEPXHOCTb MHPAMUIBL,
npaBuWjbHAsE M yCeU€HHas MUpaMuja. OJIEMEHTbl TpU3Mbl W nupamMuisl. [IpaBuibHbIC
MHOTOIPAHHUKHU: TMOHATHE NPABWIBHOIO MHOTOIPDAaHHMKA, IpaBUJIbHAs IpU3Ma U IpaBUJIbHAsS
NUpaMuJia, IPaBUIbHAS TPEYTOJbHAS MTUPAMHJIA ¥ IPABWIBHBIN TeTpadap, Ky0. [Ipencrasinenue o
MIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTA3p, J0AeKadp U ukocarap. CeueHus Npu3Mbl U IUPaAMUIBbL.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOHM, IUIOCKOCTH.
DJIEMEHTBl CHAMMETPHUH B TUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Brruncnenue »1eMEeHTOB MHOTOTPAHHUKOB: p&Opa, AuaroHanu, yribl. llnomans GokoBoi
MOBEPXHOCTU M MOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI, IJIONIAIb OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHOMN
MMpaMUIbl, TEOpEMa O TUIOIAAN yceu€HHol nupamuabl. [lorstue 06 00béme. OOBEM UpaMUIBI,
MIPU3MBI.

[lonobuble Tena B mnpocTpaHcTBE. COOTHOLIEHUS MEXKIAY IUIOLIAJIMHU IOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

11 KJIACC
Tesa BpaueHus

[ummaapudeckass TMOBEPXHOCTh, 00pasyromye IMIMHAPHYECKOW IOBEPXHOCTH, OCh
WIMHAPUYECKOW MOBepXHOCTU. LIMmuHIp: OoCHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyomas u
0Cb, TUTOIIA/Ib OOKOBOM U IOJIHOW MTOBEPXHOCTH.

Konnueckasi MmMOBEpXHOCTh, 0Opa3yronye KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHHMUEeCKOW nmoBepxHocTH. KoHyc: ocHOBaHMe U BepIlnHa, 00pa3yromas 1 och, IUIOIaab OOKOBOH
U TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yrollue M BbICOTA, OCHOBAHHUA U OOKOBas
MTOBEPXHOCTb.

Cdhepa um map: neHTp, paguyc, AMAMETp, IUIOIAAb IOBEPXHOCTH cdepsl. BzanmHoe
pacnojiokeHue cepbl U IMII0CKOCTH, KacaTelIbHas INIOCKOCTh K cdepe, MIomaab chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka MIIMHApa U KOHYCA.

KomOuHanmu e BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONIMCAHHBIN OKOJIO c(epsl,
cdepa, BIMCcaHHAst B MHOTOI'PAaHHUK, WM TEJIO BPAILIEHHS.

[Tonstne o006 o00BEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
NPSIMOYTOJIBHOTO Tlapasuiesienumnena u ciueactsus u3 He€. O0bEM mmmHapa, KoHyca. O0BEM mIapa
U TUIOMIA b ChEpBHI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXIy IUIOMAASMU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX TEIl.

Ceuennss mmauHIpa (MapajulelbHO W TEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoct M B mpocTtpaHcTBe. ClIOKEHHWE W BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4wucio. Pasznoxenue BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopam. lIpaBuio
napajuienenunena. Pemenne 3anad, CBSI3aHHBIX ¢ MPUMEHEHUEM IPABWI JEUCTBUH C BEKTOPAMH.
[TpsimoyronbHas cucreMa KoopauHaT B npoctpaHcTse. Koopannatel BekTopa. IIpocreitmne 3anaun
B KOOpJAMHATax. YTOJI MeXAy BekTopaMu. CKalIIpHOE IPOU3BEACHNUE BEKTOPOB. Boruncinenue yrios
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MEXIYy TIpsAMBIMA M  IUIOCKOCTAMHM. KOOpAMHATHO-BEKTOPHBIM  METOJ IIPU  PELICHHUH
FeOMETPUYECKUX 3a1au.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuyenus B 10 kJacce OOyYarOIIMICS TMOJIYYUT CIACAYIOIIME IPEIAMETHBIC
pE3yJIbTaThI:

ONEepUPOBATH MOHATUSMU: TOUKA, TIPsIMAsi, TUIOCKOCTb;
MPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIICACTBHS U3 HUX MPU PEILICHUU

TFEOMETPUYECKHUX 3a/a4; OIEPUPOBATH IOHATHUSAMH: MApaJUICIbHOCTb M IEPIEHIUKYIIPHOCTD
OPSAMBIX U IUIOCKOCTEH; KJIACCH(HUIIMPOBATh B3aWUMHOE PACIIOJIOKEHHUE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE; ONEPHPOBATH IMOHATUSAMH: JIBYTPAHHBIM yroj, TpaHd JBYI'PAHHOIO yria, pedpo
JBYTPAHHOIO yIJia, JMHEWHBIN Yroi IBYTpaHHOTO yria, paaycHas Mepa JIBYTpPaHHOTO yIJa;
OIIepupOBAThH MOHSTUSIMU: MHOTOTpaHHUK, BBINYKJIBIM U HEBBIITYKJIbINA

MHOT'OTPaHHMK, JIEMEHTbl MHOTOTPaHHMKA, [TPaBUIIbHBIII MHOTOTPaHHUK; PAaClIO3HaBaTh OCHOBHBIE

BU/Ibl MHOTOTPAaHHUKOB (MHpamMuaa, Ipusma,
OpSAMOYTOJIbHBIM  mapaienenunen, Ky0); KiaccMpUUUpPOBaTh MHOTOTPAHHUKH, BBIOMpas
OCHOBaHUS s Kiaccu(ukamuu (BBIIYKJIblE M HEBBIIYKJIbIE MHOIOIDAaHHUKH, NpPaBUIIbHBIC
MHOTI'OI'PAaHHHMKH, IPsSMbIE€ U HAKJIOHHBIE HPU3MBbI, Napajjelenue/bl); OnepupoBaTh MOHATUAMU:
CeKylllasg IUIOCKOCTb, CEYEHHE MHOTOTPAHHUKOB; OOBACHATH NPUHLUIBI IOCTPOEHUS CEUEHUH,
UCIIOJIB3YSl METOJl CJENOB; CTPOUTH CEYEHHMsI MHOTOTPAHHMKOB METOJOM CJIEAOB, BBIIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHM3Y; pelIaTh 33/1a4l Ha HAaXO0XJIEHUE F€OMETPHUUECKUX BEIUYHMH IO 00pa3liaM MM alropuTMaM,
IIPUMEHSISI U3BECTHBIC AHAJTUTUYECKUE METOBI IIPY PEUICHUHU CTAaHIAPTHBIX MAaTEMATHYECKUX 3a7a4
Ha BBIYKCIIEHUE PACCTOSTHUN MEXAY ABYMS TOUKaMH, OT TOYKH 0 MPSAMOH, OT TOUKH 0 IJIOCKOCTH,
MEXYy CKPEHIMBAOIMMMUCS NPSIMBIMM; pelIaTh 3aa4¥ Ha HAXOXKJICHUE T€OMETPUUYECKUX BEINYHH
no obpa3naM WM alropuTtMaMm, NPUMEHSsS H3BECTHbIE aHATUTHUYECKHE METO/Abl NpPU pPELIeHUU
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYMCICHHE YIVIOB MEXKIY CKPEIIUBAIOLIUMUCS
IPSAMBIMH, MEXIY MPSIMOM U INIOCKOCTBIO, MEXKAY IIIOCKOCTSAMU, IBYIPAHHBIX YIJIOB; BBIUMCIATH
00BEMBI M IUIOLIAJM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, MUpaMH]ia) C NPUMEHEHUEM
(GopMyI, BBIYHCIATH COOTHOLIEHHS MEXAY IUJIOUIAIMHU IOBEPXHOCTEH, 00bEMaMM MOJOOHBIX
MHOT'OI'PAHHHUKOB; OIIEPUPOBATh IMOHATUSIMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUHU, LEHTP, OChb M IJIOCKOCTb CHMMETPUH (QUIyphl; H3BIEKaTh, MPeoOpa3oBBIBATh U
MHTEPIPETUPOBATh  MH(OPMALINIO O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX  (urypax,
NPEJCTAaBICHHYIO Ha 4YepTeXax M PHUCYHKax; MPUMEHATh I'eOMeTpUuYeckue (akThl IJIs pelIeHHs
CTEPEOMETPUYECKHUX 3a7ad, MPEANOIaralolliuX HECKOJBKO IIAaroB pELICHHs, €CIH YCIOBHUS
NpUMEHEHHU 3ajlaHbl B IBHOU (opMe;

MIPUMEHSATH IpoCTeNIIne IIPOrpaMMHBIE cpencTaa " JIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKUX 3a1ad; IPUBOJUTH IIPUMEPHI

MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU,
pacno3HaBaTh NPOSIBICHHE 3aKOHOB T'€OMETPUU B MCKYCCTBE; PUMEHSTH ITOJTYYEHHbIE 3HAHMS Ha
IIPAaKTUKE: AHAJIIM3UPOBATH PEAIbHBIE CUTYyAllMM U IPUMEHATH WU3YYCHHBIC IOHATUSA B IIpOLECCE
MOKMCKa pELICHUS] MaTeMaThyecku Cc(HOpMYIHPOBAHHON MpPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallUd Ha s3bIKE TE€OMETPUHU, MWCCIEN0BaTh IIOCTPOCHHBIE MOJIEIH C HCIOJB30BAaHUEM
FeOMETPUUECKUX TMOHATHM M TeOopeM, ammapara aiareOpbl, peliaTh MpaKTUYeCKUe 3ajayu,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIIUYHH.

K koniy o6yuenus B 11 kiaacce oOyyaromumiicss Hay4uTCs:
OIIepUpOBATH HOHSTUSMHU: LWIMHpUYECKas IIOBEPXHOCTb, oOpasyromiue
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[WIMHAPUYECKON MOBEPXHOCTH, LMWJIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3ylolIre KOHUYECKOM
HIOBEPXHOCTH, KOHYC, cheprdeckasi HOBEPXHOCTh; PACIO3HABATh TeJla BpalleHus (IMINHID, KOHYC,
cdepa u map); OOBSICHITH CIIOCOOBI MOYICHHUS TEJT BPAIICHHUS,

Kiaccu(UIUpoOBaTh B3aMMHOE PACHOJOXKEeHHE Cc¢epbl H  IUIOCKOCTH;, ONEpUpOBAThH
HNOHSATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CErMEHTa, IIApOBOM CIIOM,
OCHOBAHME INAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CJIOSA, IIAPOBOW CEKTOP; BBIUYUCIATH OOBEMBI U
IUTOIIa I TIOBEPXHOCTEH TEJI BpALICHUsS, TI'COMETPUYECKUX TeI C MpPUMEHEHHEM (HOpMyII;
ONEpPUPOBATH TOHITHUAMHU: MHOTOTPAHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIA OKOJO cdephl,
cdepa, BHHCaHHAsE B MHOTOTPAaHHMK WM TEJIO BPAIICHHS; BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TIOBEPXHOCTEH M 00bEMaMH OJOOHBIX Tell; N300pakaTh U3ydaeMble QGUTYPHI OT PYKH
¥ C IPUMEHEHHEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB; BBIIOJIHATH (BBIHOCHBIC) TUNIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUYCHHS Tl
BpaIlICHUS;

U3BJICKATH, MHTEPIIPETHPOBATH U npeoOpa3oBHIBATH UHPOpPMAIIHIO
0 TPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUrypax, MPEACTaBICHHYIO Ha 4YEPTE)KaX W PUCYHKaX;
OTIEPHPOBATH TOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS CII0KEHUSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB M YMHOKCHUS

BEKTOpa Ha YHCIIO, OOBSCHITH, KAKUMU CBOHCTBAMHU OHHU O0JIAJAIOT; MPUMEHSTH MPABHIIO
napajuleienumnesa;

ONIEpUPOBATh IOHATUSAMU: JEKAPTOBbI KOOPAMHATHL B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXKIAYy BEKTOPAMH, CKaJISAPHOE
[IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI; HAXOAUTH CYMMY BEKTOPOB U
IIPOM3BEICHUE BEKTOpAa HAa YHCIO, YIOJI MEXAYy BEKTOpaMH, CKaaspHOE IPOU3BEACHHE,
packiiaplBaTh BEKTOP IO JBYM HEKOJUIMHEApHBIM BEKTOpaM; 3aJaBaTb IUIOCKOCTh YPAaBHEHHEM B
JIEKapTOBOM cHCTEME KOOpAMHAT, MPUMEHSITh TIeoMeTpuYeckre (akThl i pelIeHus
CTEPEOMETPUYECKUX 3a7ady, I[PEANONaralolliuX HECKOJBKO IIAaroB pELICHHs, €CJIH YCIIOBHUS
NpPUMEHEHUs 3a/JaHbl B SBHOM (opMe; pemiarh MNPOCTEHIINE TeOMETPUYECKHE 33aJayd Ha
IIPUMEHEHHUE  BEKTOPHO-KOOPAMHATHOTO  METOJA; peularb 3aJa4d Ha  JJ0Ka3aTesIbCTBO
MaTeMaTUYeCKUX OTHOIIEHWH W HaxOXXJIEHHE TIeOMETPUYECKMX BEJIMYMH MO o0pas3laM WIu
alropuTMaM, IPUMEHSAS U3BECTHBIE METOABI IIPU PEIICHUHU CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1ad;
IIPUMEHSATH NPOCTENIINE IPOIPAMMHBIE CPEACTBA U dJIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
PELICHUN CTEPEOMETPUYECKUX 3a1ad; NMPUBOJUTH IIPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE W JKU3HHU, PACIIO3HABATh MNPOSBICHHE 3aKOHOB I€OMETPHM B MCKYCCTBE; IPUMEHSATH
IIOJIYYCHHBIEC 3HAHUS HA NPAKTHKE: aHAIU3UPOBATh pEalbHbIE CUTYallUd U IPUMEHATh U3y4YCHHbIE
NOHATUSL B TIpollecCce€ TIOMCKAa pEeIIeHHs MaTeMaThdecku Cc(OpMyIUpOBaHHON MPOOJIEMBI,
MOJICJIUPOBATh PEAJIbHBIE CUTYAllMU Ha SI3bIKE N€OMETPUHU, UCCIEAOBATH IOCTPOCHHBIE MOJIECIH C
HCIIOJIb30BaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammapaTa anreOpsbl, pemarh NpakTHYeCKue
3a/1a4i, CBA3aHHBIC C HAXOKICHUEM I€OMETPUUECKUX BEJIMYUH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIIACC

HaumenoBanue paznena
(Tembl) Kypca

KommnuectBo
JacoB

OcHoBHOE cojJiepKaHue

OCHOBHEBIE BUBI ACATCIBHOCTHU 06yqafonmx051
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BBenenue B crepeoMeTpuro

10

OcHOBHbIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTbh, TpocTpaHcTBo. [IpaBuia
1300pakeHUs Ha PUCYHKAX: H300paKeHUs
TUTOCKOCTEH, MapasuIeIbHbBIX MPSIMBIX
(oTpe3koB), cepeaunbl oTpeska. [lonsTus:
MePECeKAIOIINECs TIOCKOCTH,
MEPECEKAIOIINECs MPsMasi U TUIOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKAX, Ha IPOCKIIMOHHBIX YePTEKaX.
HauanpHble cBeieHNs 0 KyOe v mUpamu/Ie,
uXx pa3BEpTKU u Mojenu. CeueHus
MHOTrOrpaHHUKoB. [loHsTHE 00
AKCHOMATHYECKOM MOCTPOCHUHU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH H
CIIC/ICTBHS U3 HUX

AKTYyaau3upoBaThb (aKTbl © METObI
IUTAHUMETPHUH, PEJICBAHTHBIE TEME.
IMoay4aTs npeacTaBICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax, pa3Ouparh
NPOCTEUIIINE TIPAaBUIIa U300PAKCHUS ITHX
dburyp.

N300paxath npsSMyI0 U TUIOCKOCTh Ha

PHCYHKE.

PacnosnaBarnb MHOI'OIPAHHUKH,
nupamuay, — Kyo, Ha3bplBaTh  HX
DJICMCHTHI.

JenaTb pUCyHOK Ky0a, MUpaMubl, HAXOAUTh

OIIMOKY B HEBEPHBIX U300PAKEHUSX.
3HAKOMMTBCS C CEUEHUSIMU, C METOJIOM
CJIEJIOB; MCIOJIb30BaTh VISl IOCTPOCHUS
CEYEHHUS METO] CJIEIOB, KPATKO
3alHACHIBATh LIArH IOCTPOCHUSI CEUECHHUS.
Pacno3naBaTh BUJ ceUeHHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHUE JICITUT
pebpa xKyba, HAXOAUTH TUIOIIA/Ib CEUCHUS.
Hcnoab30BaTh 1o100Me MPH PEIICHUN 331324
Ha IMOCTPOEHUE CEUECHUH.

3HAKOMHUTBCS C AKCHOMATHYECKUM
IIOCTPOCHHEM CTEPEOMETPHH, C

AKCHOMaMH CTEPEOMETPHUHU U CIICICTBUSIMHU

u3 HUX. UJJII0CTPUPOBATH aKCUOMBI
PUCYHKaMHU U IpUMEpaMU U3

OKpYy>Karolie 00CTaHOBKH
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[IpssMble ¥ IUIOCKOCTH
[IPOCTPAHCTBE.
[TapamienbHOCTD NPSAMBIX U
[JI0OCKOCTEN

B

12

B3auMHOe pacnonoxeHue NOpsAMbIX B
IIPOCTPAHCTBE: nepeceKaroImecs,
napajuieJbHble U CKpELIMBAOIIHNECS
MpsIMBIE.

[TapanneabHOCTh NPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: NapalIeIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPAJUIEIbHOCTh TPEX
IPSIMBIX; TAPAJIENBHOCTh NPSAMON U
IJIOCKOCTH. YTJIbl C COHAIPABICHHBIMU
CTOPOHAMH; YTOJI MEXAY IPSIMBIMU B
MIPOCTPAHCTBE.

AKTYyanu3upoBaTh (aKTbl U METOIBI

INIAaHUMETPHUH, PCIICBAHTHBIC TEMEC, IIPOBOINUTH

aHAJIOTUU.
IlepeuncasiTh BO3MOXKHBIE CIIOCOOBI
pAacIioyIoKEHUs IBYX MPSAMBIX B
IIPOCTPAHCTBE, WILTIOCTPUPOBATh UX HA
npuMepax. JlaBaTth onpeejieHne
CKPEIIMBAIOIINXCS PAMBIX,
(bopMyIMpOBaTh MPU3HAK CKPELIUBAIOIUXCS
IPSIMBIX U IPUMEHSTH €T0 MIPH PEIICHUN
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[TapanneasHOCTh MIOCKOCTEH:

napajuieJbHbIe MIOCKOCTH; CBOWCTBA
napajuienbHbIX TiockocTel. [lpocTeimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH:
TeTpas’ap, KyO, mapasuiesenurne1; NoCTpOeHHe
CEUYEHUM

3aaad.

Pacno3HaBaTh 11pu3My, Ha3bIBaTh €€
3JI€MEHTBHI.

CrpouTrh ceueHUs MPU3MBI Ha
TOTOBBIX YepTEKaxX.

IlepeyncysiTh BO3MOKHBIE CITOCOOBI
B3aMMHOTO PACIIOJIOKEHUS PSIMOU U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBOIUTD
COOTBETCTBYIOIIHNE MPUMEPHI U3 PEATbHOM
*u3HU. [laBaTh onpeaeseHue
MapaieIbHOCTH IPSIMOM U MJIOCKOCTH.
@DopMyJIMPOBATH NMPU3HAK
MapajieIbHOCTH NPSIMOU U TIJIOCKOCTH,
YTBEPKJICHHE O TIPSIMOI iepeceueHus IByX
IIJIOCKOCTEH, MPOXOAAIIUX YeEPE3
napajuiesibHbIe MpsIMBbIE.

PemaTh npakTU4ecKue 3agadnl Ha
MIOCTPOECHUE CEYEHUN MHOTOIPAHHUKA.
OO0BbACHATH ClTydyan B3aUMHOI'O
pacIoOkKEeHUs MIIOCKOCTEN.

JdaBaTh onpeaesieHHe napauIeIbHbIX
MJIOCKOCTEH; TPUBOJIUTH IPUMEPHI
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U3 PeaIbHOM KU3HU U OKPYKArOLIEH
00CTaHOBKH, WITFOCTPUPYIOLIUE
MapajiebHOCTh IIOCKOCTEH.
Hcnonb3oBaTh Npu3HAK MApaIICIbHOCTH
JIBYX TUIOCKOCTEM, CBOMCTBA MapalieIbHbIX
IJIOCKOCTEH MpU pelIeHnHy 3a/1a4 Ha
nocrpoeHue. OO0BACHATH, UYTO HA3bIBACTCSA
napajuieIbHbIM IPOEKTUPOBAHUEM U KaK
BBITNOJIHSAETCS MPOSKTUPOBAHUE PUTYp HA
miockocts. M300pakaTh B napajuieabHOM
IIPOEKIMH pa3INYHbIE FEOMETPUUECKUE
¢buryps.

MopenupoBaTh pealbHBIE CUTyallud Ha
SI3BIKE reOMETpPHUH, HCCJIEIOBATh
ITOCTPOECHHBIE MOJENN

C UCIIOJIb30BAHUEM T'€OMETPUUECKUX
TTOHSITH.

Hcnonb3oBaTh Npy peLICHUH 3a/1a4 Ha
MOCTPOEHUE CEUCHUH MTOHATHE
MapaJyIEIbHOCTH, IIPU3HAKU U CBOKCTBA
MapajyIeIbHBIX MPSMBIX Ha MIOCKOCTH
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[lepnieHIUKYASIPHOCTh TPSIMBIX U
[LJIOCKOCTEHN

12

IlepneHquKyISIPHOCTD IPSAIMOM U
IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, IIPSIMBIE MapAJICIIbHBIC U
NEPIEHIUKYIIAPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH,
TeopeMa O IPSIMON NEPIEHIUKYIIAPHOU
IJIOCKOCTH lleprneniuKyisip U HaKJIOHHBIE:
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

AKTYyaJIu3upoBaTh (PaKThl U METObI

IIaHUMETPHUH, PCIICBAHTHBIC TEMC, IIPOBOJAUTH

aHAJIOTHH.
OO0BSICHATH, KaKO! yroj Ha3bIBaeTCs YoM
MEXy MEPECEKAIOIUMUCS IPSIMbIMH,
CKPELIMBAIOIIMMUCS IIPSIMBIMU B
npocTpaHcTse. JlaBaTh onpeneseHue
MIEPIEHAUKYJISIPHBIX NPAMBIX U IPSIMOU,
NEPIEHIUKYJIAPHON K INIOCKOCTH.
Haxoautp yriel Mexnay

CKpEeIIMBaIOIIUMHUCA MIPSIMBIMU B KyOe U
UpamMuze.

IIpuBoAMTHL MPUMeEPBI U3 PEATBLHOMN KU3HU
U OKpYyXaroleil 00cTaHOBKH,
WJUTFOCTPUPYIOLIME NEPIEHANKYIIPHOCTD
IPSIMBIX B IIPOCTPAHCTBE

U TEPHEHIUKYISIPHOCTh
IIJIOCKOCTH.
®opMy/IMPOBATh IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH, IPUMEHATH €T0 Ha MPAKTHKE:
O0BSICHATH IEPIEHIUKYISAPHOCTD pedpa
Ky0a ¥ IMaroHaJM €ro rpaHu, KOTopas ero

npsIMOM K
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HE COJICPKUT, HAXOUTh JUIMHY AUArOoHaIn
KyOa. BeIYHCIIATh BBICOTY MPaBUIIbLHON
TPEYTOJIbHOW U MPABUIILHON
YETBIPEXYTOJIbHOW MUPAMU/I IO ITTUHAM
pé6ep. Pemathb 3a7aun Ha BBIYUCIICHUS,
CBS3aHHBIE C MEPIIEHIUKYISIPHOCTHIO

MPSIMOM M TUIOCKOCTH, C UCTIOJIb30BaHUEM

MIPH PEIICHUH TUTAHUMETPHUECKUX (HaKTOB U
METOJIOB.

OO0BbSICHATD, 4TO Ha3bLIBAIOT
MEPIEHIUKYISIPOM U HAaKJIOHHOW M3 TOYKH K
IJIOCKOCTH;  MPOEKLIMEeN  HAKIOHHOM  Ha
IUNIOCKOCTh. OOBICHATHL, YTO Ha3LIBAETCS
paccTostHUEM:  OT TOYKM JO IUIOCKOCTH;
MEXIy  MapajuleIbHBIMA  TIJIOCKOCTSIMU;
MEXIy IpsAMOM U  MapaUICIbHOW  eH
IJIOCKOCTBIO; MEXIY CKPEUIMBAIOIIMMUCS
npssMbiMd.  HaxoamTh 3TH paccTosiHUA B
MPOCTHIX CIIyYasiX B KyOe, mupaMuie, pu3Me.
MogaeanpoBaTb peajbHbIE CUTYyallUd Ha
SI3BIKE T€OMETPUH, HCCIIeI0BAThH
MOCTPOEHHBIE MOJEIN C MCIOJb30BaHUEM
TEOMETPUUECKHIX
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OHATHH.

Hcnoab3oBaTh py pelieHUH 3a1a4 Ha
nmocTpoeHue ceueHuit reopemy Iudaropa,
CBOMCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB

40



YTibl MEXAY NPSMBIMU U
[JI0CKOCTSIMU

10

VYrI1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM 1
IJIOCKOCTBIO; IByTPAHHbBIN YTOJI, TMHECUHBIN
yroJ ABYTPaHHOIo yria.
[leprieHIUKYISIPHOCTD MJIOCKOCTEHN: PU3HAK
NEePHEHAUKYISIPHOCTH ABYX MJIOCKOCTEH.
Teopema o Tpéx neprneHANKYIIpax

AKTYyaJIu3upoBaTh PakThl U METObI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHaJIOTUU.

JlaBaTh onpeaesneHue yriia Mex1y NpsMon u
IJIOCKOCTBIO, OPMYITUPOBATH TEOPEMY O
TpEX MEepIEeHIUKYIIsApax U 0OpaTHYIO K HEH.
Haxoauth yron mexay npsMou u
IJIOCKOCTBIO B MHOTOTPaHHUKE, PACCTOSIHUE
OT TOYKHU JI0 IPAMON Ha IUIOCKOCTH,
HCTIONB3Ys TEOPEMY O TPEX
nepneHaukyspax. [IpoBoaute Ha yeprexe
NEPIEeHIUKYIIAP: U3 TOUYKU Ha IPSIMYIO; U3
TOYKH Ha IUIOCKOCTh. JlaBaTh onpenencHue
JIBYTPAHHOI'O YIJIa ¥ €r0 YJIEMEHTOB.
OOBACHATH PAaBEHCTBO BCEX JIMHEHHBIX YIIIOB
JIBYTPaHHOI'O yrJja.

Haxoautp Ha yepTexe IByrpaHHBIN yroi npu
pedpe nupamMubl, IPU3MBI,
napajuleJenunena.
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JlaBaTh onpeaejieHHe yriia MEXy
I0ckocTsMU. JlaBaTh onpenesienue u
(¢hopmyMpoBaTh NPU3HAK B3aUMHO
MePHEHIUKYISIPHBIX TUIOCKOCTEH.

Haxoautp yriibl MexAy MIOCKOCTSIMU B KyOe
U IpaMu/e.

Hcnoab3oBaTh pH pelicHUN 3a1a4
OCHOBHBIE€ TEOPEMBI U METO/bI IIJITAHUMETPHUH.
MopaenupoBaTh pealibHbIE CHUTYyallMd Ha
S3bIKE r€OMETpUH, HCCJIeI0BATH
MMOCTPOEHHBIE MOJIETTH

C UCIOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSTHH.

Hcnoab3oBaTh NpH pelieHUN 3a1a4 Ha
MMOCTPOEHUE CEUYECHHUI COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
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MHOTrOrpaHHUKH

11

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBhl MHOTOTPaHHUKA, BBITTYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOT'OTpaHHHKA.

[Tpusma: N-yronpHas npusMa; rpaHu

AKTyanu3upoBatb (QakTbl H  METOABI

IUIAHUMETPHH, peIIeBaHTHBIC TEME,
NPOBOANTH AHAJIOTHMH. JlaBaTh
onpeeeHue

napajJiesienunea, pacmo3HaBaTh €ro BUJbI
Y U3y4aTh CBOMCTBA.
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Y OCHOBAHUS IIPU3MBI; IPSIMast U HAKJIOHHAsS
MIPU3MbI; OOKOBasi U MOJIHAsL TOBEPXHOCTh
npu3Mel. [lapamnenenunen, npsAMOyroJbHbIMI
rapajuieJenuIle]] ¥ €ro CBOMCTBA.
[Iupamuna: N-yronbHas nupamMuaa, rpaHu v
OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTb ITMPAMHU/IbL; TPaBUJIbHAS U
yCeuy€HHas nupaMuaa.

DneMeHTHI NPU3Mbl U TUPAMU/IBI.
[IpaBuiibHBIE MHOIOIPAHHUKH:

MOHSTHE MPaBUJIBHOIO MHOTOTPaHHUKA;
IIpaBWIbHAS [TPU3Ma U NIPaBUIIbHAS
MMpaMK/ia; IpaBUIbHAs TPEYTOJIbHAS
MUpPaMU/a U PaBUIBHBINA TeTpadp; KyO.
[Ipencrasnenue o MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa3p, NOACKa’ Ip U
HKOCa’Ip.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, TPSIMOMN, TNIOCKOCTH.
DNeMeHThl CUMMETPUU B TUpaMUIax,
napajuieJIenuneaax, NpaBUiIbHbIX
MHOTOTpaHHHUKAaX.

JaBaTh onpeieneHue NTUpaMUbl,
pacno3HaBaTh BU/Ibl TUPAMU,
¢opmyaupoBaTh cBoiicTBa pédep, rpaHei u
BBICOTHI IPaBUJIbHOMN MUPAMHU/IBI.
HaxoauTthb 1uromaas moaHoH U O0KOBOM
MOBEPXHOCTU Nupamusl. JlaBaTh
omnpeaesieHue yCeUEHHON TMPaMHUIbL,
Ha3bIBATh €€ 37eMEHThl. DOPMYJINPOBATH
TEOpEMY O TUIOIIATH OOKOBOM MOBEPXHOCTH
NPaBUIIbHON YCEUEHHON MUPAMUIBI.
PemaTs 3a1aun Ha BRIYHCICHUE,
CBSA3aHHBIE C MMPAMUJIAMU, a TAKXKE 3a/1a4u
Ha MOCTpoeHue ceueHui. /laBarTh
ompeaeJieHHe PU3Mbl, PaCIO3HABATH
BHJIBI TPU3M, H300PaKATh PU3MBI HA
yeprexxe. HaxoamTe miomaib noaHoW uim
OOKOBO MOBEpXHOCTH NMpu3Mbl. U3yuaTh
COOTHOIIEHUS Diepa [uist yucnia pédep,
TpaHeH 1 BEepITMH MHOTOTPAHHUKA.
H3yuyaTh BUIBI TPABWILHBIX
MHOTOTPaHHUKOB, X Ha3BAHUS U
KOJINYECTBO TPAHEI.
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Bbruncnenue 31€MEHTOB MHOI'OTPAHHUKOB:
péOpa, nuaroHanu, yrisl. Ilnomans 6oxoBoi
[IOBEPXHOCTU M  TOJHOW  IOBEPXHOCTH
OpsAMOM  HpU3MBI, IUIOIIAAb OCHOBAHMH,
TeopeMa O OOKOBOM IOBEPXHOCTU MPSAMOM
npusmbl. [lnomans 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTU  NPABWIBHOM  NHUpaMuibl,
TeopeMa O IJIolaad OOKOBOH MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

M3yuyaTh CUMMETPUIO MHOTOTPAHHUKOB.
O0BACHATH, KaKUEe TOUYKHU Ha3bIBAIOTCSA
CUMMETPUYHBIMUA OTHOCUTEJIHHO J1IaHHOM
TOYKH, PSAMOHN WU IJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIH IIJIOCKOCTHIO
CUMMETPUHU (UTYPBI.

ITIpuBOAUTH IPUMeEPDI
CUMMETPUYHBIX  Quryp B
TEXHUKE, IPUPO/IE.

MopaenupoBaTh peajbHbIE CUTyallud Ha
SI3bIKE reOMETpUH, HCCJIEe10BATh
IIOCTPOEHHBIE MOJEIHA C HCIIOIb30BAHUEM
F€OMETPUYECKUX TMOHATUHM, HCIOJIb30BaTh

110/1001€ MHOTOT'PaHHUKOB

apXUTEKTYpE,
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O0BEMBI MHOTOI'PaHHUKOB

[Tonsitue 06 00bEMe. OOBEM MTUpPaAMU/IBI,
MIPU3MBI

AKTYyanu3upoBaTh (aKTbl U METOIBI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSAIOTCS 00BEMBI TEJI,
IIPOBOJISI AHAJIOTUIO C U3MEPEHUEM
IIoniaied MHOTOYTrOJIbHUKOB.
®opmMyIMPOBATh OCHOBHBIE CBOKCTBA
00bémoB. M3yuaThb, BBIBOAUTH (hOPMYJIbI

00BEMa MIPSAMOYTOJIBHOTO
napajuiejienunena,  Opu3Mbl U
MAPaMUBL.

BorunciasaTs 006EM IpU3MBbI U TUPAMUIbI
1o ux sneMeHTaM. IIpuMeHsATH 00BEM

JUISl pELLIEHUs] CTEPEOMETPUUECKUX 3a/1a4

U U1 HaXOKJIEHUS T€OMETPUUECKUX
BEJINYMH.

MopaeaupoBarh pealbHbIE CHUTyallUd Ha
A3BIKE TE€OMETPUH, HCCJIeN0BATD
IIOCTPOEHHBIE MOJIEIN

C UCIOJIb30BAaHNEM N'€OMETPUUYECKHUX ITOHATUI
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[ToBTOpEHME: CEYEHH,
PacCTOSHUS U YTIIbI

[Toctpoenue ceueHuii B

MHOT'OI'PaHHUKE.

Brruncnenue pacCTOSHUN: MEXIY IBYMs
TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOUKHU JI0
IJIOCKOCTH; MEKIY CKPEIIMBAIOIIMMHUCS
NpSIMBIMU. BeIuucienue yrioB: MexIy
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXKIY TIOCKOCTSIMU

CTpouTth ceueHHEe MHOIOTpaHHUKA METOJI0M
CJIENIOB.

JlaBaTh omnpeaeleHHe pacCTOSHUA MEXIY
durypamu.

Haxoauts paccrosiHue Mexay
NapajuieIbHbIMU IUIOCKOCTAMHU, MEKITY
IJIOCKOCTBIO U NTApAJIEIIbHOM €U NPSMOH,
MEXY CKPELIMBAOIIUMUCS PSMBIMHU.
CTpouTh JIMHEWHBIN yroJI IBYTPAHHOTO yTIiia
Ha yepTexe

MHOTI'OrpaHHUKA U HAaXOJUTh €ro BEIIMUNHY.
Haxozme YIJIbI MCXKAY INIOCKOCTAMU B
MHOT'OI'paHHUKaxX

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

68
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11 KUIIACC

OcHoBHOE coJiep)KaHue

HaumenoBanwue pasnena KomnnyectBo
OcHOBHBIE BU/IBI JESITEILHOCTH 00YJaIOIINXCS
(TeMbl) Kypca 4acoB
Temna BpameHus 12 Cdepa u map: eHTp, paanyc, JuameTp;

IUIOIIAb MOBEPXHOCTH cdephl. BzanmHoe
pacrioyioskeHue chepbl U TUIOCKOCTH;
KacaTeJbHasl IIIOCKOCTh K cdepe; MIIomanb
ctheprl. M3o0pakenue cdepsl, mapa Ha
miockoctr. CedeHus mapa

AKTyaJam3upoBaTb (GakThl ¥ METOJBI
TUTaHUMETPHH, pelieBaHTHEIE TEME,
MPOBOIUTH AHAIOTUHU.

JlaBaTh onpeneieHusi cGepsl U mapa, ux
LIEHTpa, paauyca, tuamerpa. OnpeneasaTh
cdepy Kak GUrypy BpalieHUs] OKPY>KHOCTH.
HccenenoBaTrh B3aMHOE pacIioOKEHUE
cdepsl U TIOCKOCTH, ABYX chep,
WLTIOCTPHPOBATH 3TO HA YEpTEXax U
pPHUCYHKaX.

®opMyJHpPOBATH ONpe/Ie/IeHIE KacaTeIbHON
IUIOCKOCTH K c(epe, CBOWCTBO U MPU3HAK
KacaTeJIbHON MIIOCKOCTH.

3HAKOMHTBCS C T€0/IC3MYECKIMHI JIMHUSMU Ha

chepe
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I_[I/IJII/IHI[pI/I‘-IeCKaSI IMOBCPXHOCTD,
00pa3yrolye HINHIPUIECKON
MMOBCPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
noBepxHocTu. L{mmHap: ocHOBaHUS 1
OOKOBasi IOBEPXHOCTh, 00Pa3yIoIIasl U OCh;

IJI0IA b OOKOBOW M MOJTHON ITOBEPXHOCTH.

N300pakeHre MWIMHAPA Ha IJIOCKOCTH.
Pa3Béprka nununaapa. CeueHus MIIMHIPA
(TIOCKOCTBI0, MapaIeIbHON UITH
NEPIEeHIUKYJIIPHON OCH LIMJIMHAPA)

OO0BbACHATH, YTO HA3BIBAIOT HUIMHAPOM,
Ha3bIBaTh €ro ieMeHThl. U3y4yars,
00BbSACHATD, KaK MOJIYYUTh LIMJIMHJP TYTEM
BpAaICHUS IPSIMOYTOJIbHUKA.

BbIBOAMTE, HCNOJIB30BATH (YOPMYIIBI IS
BBIYHCIICHUS TUIOIIAIM OOKOBOM TTOBEPXHOCTH
UMAJIMH]IPA.

HN3yuaTp, pacno3HaBaThb pa3BepTKy
HUAJIMH]IPA.

HN300paxkaTh HWIMHIP U €r0 CEYCHUS
IJIOCKOCTBIO, MTPOXOIAILIEH Yepe3 €ro och,
napajuieIbHON WK NEePHEeHANKYISIPHON OCH.
HaxoauTps  mIomaay  3TUX  CEUYCHHIA.
MopnenupoBaTth pealbHbIE CUTyalldd Ha
SI3BIKE TEOMETPUH, HCCJIeT0BATh
MOCTPOEHHBIE MOJIETHU

C UCIOJB30BAaHUEM T€OMETPUUECKUX MOHSITHI
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Konnueckas moBepXHOCTb, 00pa3yromine
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpIIUHA
KoHu4eckoi nosepxHoctu. Konyc:
OCHOBaHHUE U BeplLINHA, 00pa3yromias u
0Cb; IJIOLIAb

OO0BACHATL, Kakoe TeJO  Ha3bIBAIOT
KpPYrOBbIM  KOHYCOM, Ha3blBaTh  €ro
DJICMCHTEL.

HN3yuathb, 00BSACHATH, KaK MOJIYYUTh KOHYC
nyTéM BpaIeHus PSIMOYTOJIBHOTO
TPEYroJIbHUKA.
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OOKOBOM M MOJTHOU ITOBEPXHOCTH.
VYceuénnplii KoHyc: 00pa3yronye u
BBICOTA; OCHOBaHUS U OOKOBast
MIOBEPXHOCTb.

N300pakeHre KOHyca Ha TIOCKOCTH.

Pa3BépTka KOHYCa.

CeueHus KOHYyca (IUIOCKOCTBIO,
MapasuieibHOM OCHOBAaHHMIO, U
IUIOCKOCTBIO, IIPOXOASILEN 4Yepes
BEPILUHY)

HN300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 OCh, U
IJI0CKOCTBIO, NEPIEHAUKYISAPHON K OCH.
H3y4yaTsp, pacno3HaBaThb pa3BEPTKY KOHYCA.
BoiBoIMTH, HCNOJIB30BATH (HOPMYIIBI [T
BBIUMCIICHHS IO OOKOBOM
MOBEPXHOCTU KOHyca. HaxoauTsb 1uiomaam
CEUYCHHH, MPOXOIALINX YepPe3 BEPIIUHY
KOHYCa WIH NEePIEHIUKYISPHBIX €r0 OCH.
OO0BbACHATH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuath, 00BSICHATH, KaK €ro MOJIyYuTh
MyTEM BpalleHHs IPSIMOYTOJILHOMN TPareru.
BoiBoaMTH, IPpUMEHATH GOPMYINy IS
BBIYUCIICHHS TUTONIAAN OOKOBOM MTOBEPXHOCTH
YCE4EHHOI0 KOHYCa
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KomOuHarwms e BpameHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTNMCaHHBIN 0KOJI0 ceprl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HITU B TEIIO
BpaIICHUS

AKTyaJIu3upoBaTh (PaKTbl 1 METOAbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTUH.

Pemartsb crepeomeTprueckue 3a1aqm,
CBSI3aHHBIE C T€JIaMU BpalICHUsI, TOCTPOECHUEM
CEUEHHUH TeJl BpallleHus,

C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUS U
MHOI'OI'PaHHHUKOB Ha HAXO0XXACHUC
rCOMCTPHUYCCKUX BCIIMYMH. Hcnoab3oBaTh
IIpU pCHICHUH CTCPCOMETPUICCKHUX 3adaY
ITAaHUMETPHUICCKUC (i)aKTI)I 1 METOJBI
3aJa4d Ha BBIYUCIICHUEC U JOKAa3aTCIbCTBO.
MOIICJII/IPOBaTB pCaJIbHBIC CUTyallUH Ha
SA3BIKE reoOMCETpHH, HCCIea0BaATh
MOCTPOCHHBIC MOACIIN

C UCIIOJIb30BAaHUECM I'COMETPUUCCKUX TIOHATHUH
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OO0BEMBI TE

I[Toustue 06 o00béMe. OCHOBHEIE

cBOiicTBa OOBEMOB  Tell.
LWINHIPA, KOHYCA.
O06bEéM mapa u miomaas ceps

O0BéM

AKTYyaJIu3upoBaTh PakThl U METObI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAUTDH AHATIOTHH.

BbIBOaAMTH, HCN0JIB30BATH (OPMYIIBI
00BEMOB: MPU3MBI, IMJIUHAPA, TUPAMUBbI,
KOHYCa; YCeUEHHOM MUPaMHIbI U YCEUEHHOTO
KoHyca. Pematb crepeomMeTpuueckue 3a1aum,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB.
®opMyJIMPOBaTh OIPEJIEICHNUE IIAPOBOTO
CErMEeHTa, IIaPOBOT0 CJIOS, IIAPOBOT0O
CEeKTOopa.

I[pumensTs Gopmysl
JUIST HAXOXKJEHUST 00bEMOB IAPOBOTO
CErMeHTa, I1apoBOro CEKTOpa
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[TonoOHbIE TeNa B MPOCTPAHCTBE.
CooTHoOLIEHNs MEX Y IUIOIAAIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

Pemats  crepeomMeTpuuecKkue  3ajauw,
CBSI3aHHBIE ¢ OOBEMOM Iapa M IUIOIIAIBIO
chepsr.

MopaenupoBaTh pealbHBIE CUTyalldd Ha
SI3BIKE TCOMETPHH, UCCIIE/IOBATh
MOCTPOCHHBIE MOJICIH

C HCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSTHH.

AKTYyaJIu3upoBaTh (PaKThl U METOBI
IJIAHUMETPHUH, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

Pemars crepeomeTprueckue 3a1auu,
CBSI3aHHBIE C COOTHOILIEHUEM 00BEMOB U
MMOBEPXHOCTEN MOAOOHBIX TE B

MIPOCTPAHCTBE.
MoaenupoBaTh pealbHbIE CHUTyallud Ha
SI3bIKE T€OMETPUH, HCCJIEe10BATh

MOCTPOCHHBLIC MOACIIN
C UCIIOJIb30BAHUEM I'COMETPUUCCKUX MOHSATHH

BekTopbl ¥ KOOpIUHATHI
POCTPAHCTBE

B

10

BekTtop Ha IIOCKOCTHM M B MPOCTPAHCTBE.
CrnoxxeHMe W  BBIYMTAHUE  BEKTOPOB.
VYMHOXKEHNE

AKTYyanu3upoBaTh (aKkTbl U METObBI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
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BEKTOPA Ha 4ucio0. PaznokeHne BekTopa 1o
TpEM HEKOMILIaHApHBIM BekTopam. [IpaBuiio

napajuiesienumnena.

Pemienue 3aj1ad4, CBSI3aHHBIX c
NPUMEHEHUEM  MpaBUI  JCUCTBHM  C
BEKTOpPAMH.

[IpsamoyrosbHas cucteMa KOOPJAUHAT B
npoctpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocrelime 3aga4m B KOOpAUHATAX. YOI
Mexy BekTopamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.

Brlunciienre yriioB Mexay NOpsSMbBIMH U
IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPH
pEelIeHUH T€OMETPUUECKUX 3a/1a4

OnepupoBarb
IIPOCTPAHCTBE.
@DopMyJIMPOBATh [TPABUJIO MTApAJUIEIICIINAIIEIA
IIPH CII0KEHUH BEKTOPOB.

CxiaapiBaTh, BBIYHMTATH BEKTOPBHI,
YMHOKATh BEKTOp Ha uucio. M3ydars
OCHOBHBIE CBOMCTBA 3THUX OIEpaLIHil.

JdaBathb onpenesieHUe IPAMOYTOJIbHON
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
BrIpa3suTh KOOPAMHATHI BEKTOpA Yepe3
KOOPJHMHATHI €r0 KOHIIOB.

BbIBOAUTE, HCNI0/1630BATH GOPMYJIY UITMHBI
BEKTOPA U PACCTOSHUS MEXIY TOUKAMMU.
BrIpaxkaTh CKalsIpHOE IPOU3BEACHUE
BEKTOPOB 4Y€pe3 UX KOOPAUHATHI, BBIYUCIIATH
YIoJa MEXIY ABYMs BEKTOpaMHU, ABYMsI
npssMbiMu. HaxoauTh yromn Mexy npsiMon

U IJIOCKOCTBIO, YTOJI MEXKAY JBYMs
IIJIOCKOCTSIMU aHATUTUYECKUMU METOAAMM.
BrIBOAUTD, HCI0JIL30BATH popmyay
paccTosiHUA OT TOYKH JI0 TNIOCKOCTH

NNOHATHEM BEKTOD B
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[ToBTOpEHME, 0000IIIEHNE 7 OcHoBHbIE GUTYpPHI, PaKTHI, TEOPEMBI Kypca
1 CHCTEMaTHU3alud 3HAHUU IJIaHUMCTPHUH. 33,1121‘-11/1 IJIAHUMCTPHUHU U
METO/Ibl UX PELICHHUS.
OcHoBHbIC (HHUTYpBI, (aKThl, TeOpeMbl Kypca | PellaTs npocTeiinne 3aga4d Ha
CTEpEeOMETPHUH. 3a]]aul CTEPEOMETPUU U HaXO0XXJICHHUE JJIH U YTJIOB B
METOJIbI UX PEIICHUS reOMEeTpUUYECKUX UTypax, IpUMEHSITh
teopemy [ludaropa, Teopembl CHHYCOB
Y KOCHHYCOB.
HaxoauTth miomajas MHOTOYTOJIBHHUKA, KPYyTa.
Pacno3naBath nogo6HbIe GUTYPHI,
HAXOJUTh OTHOIICHUS JIUTMH U TUIOMIAICH.
Hcnoab3oBaTh IpU pelicHUU
CTEPEOMETPUYECKUX 3a/1a4 (PaKThI U
METO/IbI IJITAHUMETPUHT
34

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME
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OEJNEPAJIBHAS PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTb 1
CTATUCTHUKA»

INOACHUTEJIbBHAS 3AIINCKA

VYueOublil Kypc «BeposSTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISIETCS NMPOJODKEHHUEM H
pa3sBUTHEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOIO YPOBHS OCHOBHOIO OOIIEro 0Opa3oBaHMS.
YueOHbIi Kypc mpeaHasHaueH Uit (GOpMUPOBAHHS Yy OOYYAIOIIMXCS CTATHUCTUYECKON KYJIbTYphl U
IIOHMMAHHSA POJM TEOPUM BEPOSTHOCTEHM KaK MaTeMaTMYECKOrO0 HHCTPYMEHTAa [UIsl H3y4eHUs
CIlydyallHBIX COOBITHMH, BETMYMH M TmpoueccoB. llpm wu3ydeHMun y4eOHOro Kypca OOOTamarTcs
IpPEJCTaBICHU OOY4YaIOUIMXCS O METOJaX MCCIEJOBaHUs HW3MEHYMBOTO MHpa, Ppa3BUBAETCS
NOHMMaHHUE 3HAYUMOCTH M OOIIIHOCTH MaTEeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33pPEHUS.

Coneprxanrie yueOHOTO Kypca HalpaBJICHO HA 3aKpeIUIeHUE 3HAHUH, MOTyYSeHHBIX TPU U3yYSHHN
Kypca Ha yYpOBHE OCHOBHOI'O 0OLIero oOpa3oBaHMs, U Ha pa3BUTHE IPEJICTABICHUH O CIydallHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEXKIYy HUMU Ha BaXKHBIX IPUMEPAX, CHOKEThI KOTOPHIX MMOYEPIHYTHI U3
OKpy’Karoliero mupa. B pesynbrate y oOyuarommxcs AOJKHO C(OPMHPOBATHCS MPEACTaBICHUE O
HanOoJiee YMOTPEOUTEIbHBIX W OOMIMX MAaTEMAaTUYECKHX MOJENSNX, HCIONb3YEMBIX [UIS OMHCAHUS
AHTPOIIOMETPUUECKUX U JIeMOrpauueCcKUX BEJIMUNH, TIOTPEIIHOCTEH B pa3InYHOIo poJia U3MEPEHMSIX,
JUTMTEIIFHOCTH 0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUN U
IPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType YyueOHoro kypca «BepositHOCTh u
CTaTUCTHKA» Ul YPOBHS CpeJHero odero o0pa3oBaHusi Ha 6a30BOM YpOBHE BBIAEICHBI CIEIYIOLINE
OCHOBHBIE cojiepKaTesbHble TUHUM: «CilydaiiHble COOBITHUSI U BEPOSITHOCTHY, «CiyyaiiHble BETUYHHBI
Y 3aKOH OOJIBILINX YUCEID».

BaxHyto uyacTb yuyeOHOTo Kypca 3aHMMaeT H3y4YeHHE I'€OMETPHYECKOro M OWHOMHAIBHOTO
pacnpeneneHuii 1 3HaKOMCTBO € MX HENpPEpPBHIBHBIMU aHAJIOTaMU — IOKa3aTeIbHbIM U HOPMAaJIbHbIM
pacrpeneIeHusIMU.

Conepxanne nuHuM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXHUT OCHOBOM  JUis
dbopMHUpPOBaHMS TIPENCTABICHUN O pacHpelleICHUH BEPOSTHOCTEH MEXIy 3HAUYCHUSIMHU CITy4alHBIX
BEIMYMH, a TaKKe 3Ta JMHUSA HeoOXoauma Kak 0a3a Uil M3ydeHHs 3aKOHa OOJBIIMX YHCeN —
(GyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIEr0 B MPUPOJE U OOLIECTBE U UMEIOLIET0 MATEMAaTHYECKYIO
dopmanuzanuio. Cam 3akoH OOJBIIMX YWCEN TMpepiaraercs B O3HAKOMUTENbHOH Qopme ¢
MUHUMAaJIbHBIM UCIOJIb30BaHUEM MaTeMaTH4ECKOro (hopManuzma.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMH CIIYyYallHbIMU BEJIIMYMHAMH, AKIEHTUPYIOT BHHMMAaHUE
00yYaroImuxcsi Ha OMMCAHUU U M3YyYEHUU CIyYalHBIX SBJICHUN C IOMOIIBIO HEMIPEPBIBHBIX (YHKIUH.
OcHOBHOE BHHUMaHUE YJENseTcs IO0Ka3aTeJbHOMY U HOPMalbHOMY pacHpeleleHUsIM, MPH 3TOM
IpeoiaraeTcsi 03HaKOMHUTEIbHOE U3yUeHHEe MaTepraia 0e3 J0Ka3aTesIbCTB MPUMEHSIEMBIX (aKTOB.

OOmiee 4yuCIIO 4YacoB, PEKOMEHJOBAHHBIX UIA HM3ydeHHUsi ydeOHOro kypca «BeposTHOCTH U
cratuctukay» — 68 dacoB: B 10 kmacce — 34 gaca (1 yac B Heaemo), B 11 kmacce — 34 yaca (1 gac B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

[IpencraBieHne qaHHBIX C MOMOIIBIO Ta0mui u quarpamm. CpenHee apudmMerndeckoe, MeANaHa,
HanOoJIpIllee M HaUMEHbIIICe 3HAYCHHS, pa3Max, AUCIIEPCUS U CTaHAAPTHOE OTKIOHCHHWE YHCIIOBBIX
HaOOPOB.
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CrayvaiiHple SKCHEpUMEHTHl (OMBITBI) W CIIy4aiHble COOBITHS. JIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH ciy4ailHOro coObITHA. bBIM30CTh YacTOTBI U BEPOSTHOCTU COOBITHH.
CrnyuyaliHple OIBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH. BeposTHOCTH COOBITHIA B
OTbITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu  HaJ COOBITHSAMH: TIEpECeUYCHHUE, OOBEAMHECHHE, TPOTHUBOIMOIOXKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KeHUS BEPOSITHOCTEH.

VYcinoBHas BEpOSTHOCTb. YMHOKEHHE BeposiTHOCTEW. JlepeBo CllydalHOro SKCIEpUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumeblie cOOBITHS.

KomOunatopaoe mnpaBwio ymHOxeHus. IlepectaHoBku u Qaxrtopuan. Yucio codeTaHuil.
Tpeyronbuauk I[ackans. @opmyna buaoma HeroToHa.

bunapubIii ciydaiiHbIN ONBIT (MCIIBITAHKE), YCIIEX U Heyaada. HezaBucumbie ucnbsitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUHN 710 MepBoro ycnexa. Cepust HE3aBUCUMBIX UCIIBITaHUM bepHysuim.

Cnyuyaitnas BenuuuHa. Pacnpenenenue BepositHocTed. J(uarpamma pacnpeaenenusi. [Ipumepst
pacrpezielieHHid, B TOM YHCJIe, TEOMETPUUYECKOE U OMHOMHAIIBHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKU CIydalHBIX BEIMYMH: MaTeMaTHYeCcKoe OXMIaHWe, TUCIEpPCUs U
CTaHJApTHOE OTKJIOHEHHE. [IpuMephl NMPUMEHEHUS MaTeMaTHYeCKOTO OXHIAHHSI, B TOM YHCIE B
3ajjayax M3 IMOBCEJHEBHON >XM3HU. MaremaTuuyeckoe OXHJaHHe OWHApHOW CllyyailHON BEIMYUHBI.
MareMaTiuecKkoe OXKHJIaHUE CyMMBI CIIyYailHBIX BEIWYHH. MaTeMaTndeckoe OKUIaHue U AUCTICPCHUs
reOMEeTPUYECKOro 1 OMHOMHAIBHOIO paclpeeIeHUH.

3akoH OOJBIIMX YHCEN W €ro pojib B HAyKe, NMpUpoAe W oOmecTBe. BrIOOpOUHBIH MeTon
HUCCIIEIOBAHUMN.

[TpuMepbl HeNpepbIBHBIX CllydaiiHbIX BeJWYMH. [IoHATHE O IUIOTHOCTH pacnpeaeiaeHus. 3aiauu,
NPUBO/IAIINE K HOPMAILHOMY pactipeniesieHuto. [loHsTrne 0 HOpMaIbHOM paclpe/ieeHNH.

IMPEIMETHBIE PE3YJIBTATHBI

K xonity 06yuenus B 10 kjacce o0yqarOmIHiiCsS TOTYIUT CIAEAYIOIINE MPEIMETHBIE Pe3yIbTaThI:

4YuTaTb U CTPOUTH Ta6J'II/IHI>I " IuarpaMmbl;
OIICpHUPOBATH ITOHATUAMU: CPECIHEC apI/I(l)MeTI/IquKOC, MEaHaHa, HaI/I6OHBH_ICC,

HauMEHbIIIEEe 3HAYEHHE, pa3Max MacCHBa UYMCIIOBBIX JAHHBIX; ONEPUPOBATH MOHATUSAMU: CIydalHBINA
HKCIEPUMEHT (OMbIT) WU Ciy4ailHoe coObITHE, 3JIEeMEHTAapHOE COOBITHE (PJIIEMEHTAapHBIA HCXOM)
CIIy4alHOTO OIbITa, HAxXOJIUThb BEPOSATHOCTH B ONBITaX C PaBHOBO3MOXKHBIMHU CIy4YailHBIMU
COOBITUSIMM, HaXOJUTb W CpPaBHUBAaThb BEPOSTHOCTH COOBITMII B M3YyYEHHBIX CIIydalHBIX
HKCIEPUMEHTAX; HaXOAUTh U (POPMYIUpPOBaTH COOBITUS: IEpeceYeHUe M OOBEAMHEHHE JIaHHBIX
COOBITHI, COOBITHE, MMPOTHUBOIOJIOKHOE JAaHHOMY COOBITHIO, MOJIB30BaThCS AuarpamMmmamu Oiliepa u
(bopMyIoi CIOXXKEHUS BEPOSATHOCTEH NpU pelieHHM 3a/4ad; OMNepUpOBaTh MOHATHSAMH: YCIOBHAs
BEPOATHOCTb, HE3aBUCHUMBbIE COOBITHS, HAXOJIUTh BEPOSITHOCTU C MOMOIIBIO MpaBHJIa YMHOXKEHHUS, C
MIOMOIIBIO JIepeBa CIy4YalHOTO ONbITA; TNPUMEHATh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUS NpH
pellIeHnN 3a/1a4; OTepUpOBaTh MOHITUSIMHU: HCTIBITAHUE, HE3aBUCUMbIE UCTIBITAHUS, CEPUS UCTIBITAaHU,
ycrex W Heyjadya, HaXOJIUTh BEPOSTHOCTH COOBITHH B CEpUU HE3aBUCHUMBIX HCIIBITAaHUI J0 MEpBOro
ycrexa, HaXO/IUTh BEPOATHOCTH COOBITHI B CEPUU UCTIBITAHUN

bepHysuiu; omnepupoBaTh NOHITUAMMU: CydaiiHasi BETMUMHA, pAaclpeieTIeHUEe BEpOsITHOCTEH,
JarpaMma pacrpeieaeHus.

K koniy o6yuenus B 11 kiaacce o0Oyyaromuiicst HOTY4UT CIAEAYIOIINE PEAMETHbIE Pe3yJIbTaThl:
CPaBHMBATh BEPOSITHOCTH 3HAYEHUH CIIy4aillHON BEJIMUYUHBI 10 PACIPEAECIICHUIO UITU

C MOMOIIbIO AUarpamMm; ONCPUPOBATH MOHATUCM MATCMATUUYCCKOI'O OXHUAAHUS, TPUBOJUTL ITPUMCPHI,
KaK IMPUMCHACTCA MAaTEMATUYCCKOC OXKUJTAHUC CJ'Iy‘I&fIHOfI BCJIIMYHUHBI HAXOOUTH
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MAaTCMAaTUYCCKOC OXHUJAAHUC M0 OAHHOMY pPACHPCACICHUIO,
peaACTaBJICHHUC (6] 3aKOHE OONIBIINX YHCECII,
MMpeaACTaBJICHHUEC O HOPMAJIbHOM paClpCACIICHUH.

HUMCTH
HUMCTH
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena KosmmuectBo OcHoBHOE coJiep>KaHne OCHOBHBIE BUJIBI ICATEILHOCTH 00YUAIONTUXCS
(Tembl) Kypca JacoB
[IpencraBieHre  NaHHBIX U 4 [IpencraBieHre qJaHHBIX ¢ TOMOIIBIO TAOIHUIY
omnucareiabHas CTATUCTHKA u auarpamm. Cpeanee apudpmeTHiecKoe,
MeanaHa, HanOoJIbIee U HauMEHbIIIEES N3BaexaTh nHGOpMAIHIO U3 TAOIUI] U
3HAYEHMs, pa3Max, TUCIIEPCHs, CTAHJAapPTHOE | auarpamMm, MCIOJIb30BAThH TaOJIHIBI U
OTKJIOHEHHUE YHCIIOBBIX HAOOpPOB JUarpaMMbl JUis [IPeICTaBICHUS
CTaTHCTHYECKUX JaHHBIX. HaxoauTn
onucareIbHbIe XapaKTePUCTUKH TAHHBIX.
BbiiBUraTh, KPUTHKOBATH THNOTE3BI O
XapakTepe CIydalHOM  HM3MEHYMBOCTH U
omnpenenstomux e€ gpakropax
CrnyuaiiHble OMBITHI U CIIydalHbIE 3 CnyuaiiHple  SKCHEpUMEHTHI  (OMBITBI) U
COOBITHS, OTIBITHI c Clly4aiiHbIe COOBITHSI.
PaBHOBO3MOXHBIMU DneMeHTapHbIe COOBITUS (UCXOIBI).

QJICMCHTAPHBIMU UCXOJaMU

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
cobbTusiMH. [IpakTuueckas pabota

BelgeassTe Ha npuMepax — Ciy4yalHbIE
COOBITHS B OITMICAHHOM CJIy4aifHOM OIIBITE.
®opmMyIMPOBATh YCIOBHS MPOBEICHUS
CIIy4ailHOTO OIbITA.

Haxoauth BepoATHOCTM COOBITUH B
OIIBITaX C PABHOBO3MOXKHBIMU UCXOJAMH.
MoaeanpoBaTh OIBITH C PABHOBO3MO>KHBIMH
3JIEMEHTapHBIMU
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MCXO0/IaMH B XOJI€ MPAKTHYECKON pabOTHI

Orniepariuy HaJ, COOBITHSAMU,
CJIO’KEHHE BEPOSTHOCTEH

Onepanuu Haa COOBITUSMMU:

nepeceueHne, 00beIMHEHNE COOBITHIA,
MIPOTUBONOJIOXKHBIE COObITH. [lnarpammsl
Ditnepa. Gopmyna cia0KeHust BEpOATHOCTEN

Hcnonb3oBarh 1uarpaMmbl Disepa u
CJIOBECHOE OMHMCAHUE COOBITHN ISt
(hOpMYITUPOBKHU U N300paKEeHHS O0BEAMHEHUS
U niepecedeHus coObIThil. PemaTs 3axaum c
UCIIOJIb30BaHUEM (OPMYIIBI CIIOKEHUS
BEPOSATHOCTEMN

YcnoBHas BEPOSITHOCTb, IEPEBO
CIIy4alHOTO OmbITa, (hopmyia
MOJIHOM BEPOSITHOCTHU U
HE3aBUCUMOCTH COOBITHI

VYcnoBHas BEpOSITHOCTh. Y MHOYKEHUE
BEPOATHOCTEN. JlepeBO CIy4yaiiHOrO
sKcriepuMenTa. Gopmyna mogHOU
BeposiTHOCTH. HezaBucumbie coObITHS

Pemarb 3ajAa4n Ha HaXO0XJICHUE
BEPOSITHOCTEH COOBITHIA, B TOM 4YHCIIE
YCIIOBHBIX C IOMOIIBIO JEPEBA CIy4alHOro
OIIBITA.

OnpenensiTb HE3aBUCUMOCTb COOBITHH IO
dopMyne M 1O OpraHU3alUU CIIy4ailHOro
OIIbITA

DIIEMEHTBI KOM6I/IHaTOpI/IKI/I

KomOnHaTOpHOE MPaBUIIO YMHOKEHHUS.
[lepecranoBku u ¢akropuain. Yucno
coueranuii. TpeyronbHuk Ilackais.
®opmymna bunoma HeroToHa

Hcnoab3oBaTh IpaBuio YMHOXKEHHUS IS
MepeyucieHrs coObITHI B Cl1y4aitHOM
onbite. Ilosb3oBaTbest Gopmysoi u
TpeyrosbHUKOM [lackansa uist onpenesnenus
YHCJIa COYCTAHUN
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Cepuu 1ocie0BaTeIbHbIX
WCOBITAHUN

bunapHbIli ClIy4alHBIN OIBIT

(ucnbITaHue), ycnex u Heyzaya.
HesaBucumele WCIIBITAHUS. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 IEPBOIO

Pa30uBaTh CII0KHBIC SKCIIEPUMEHTHI Ha
oTHenbHbIE HCIibITaHus1. OcBanBaTh
MOHSATUSA: UCIIBITAHUE, CEPUS HE3aBUCUMBIX
HWCIBITAaHUH.

ycnexa. Cepust He3aBUCUMBIX
ncnbiTanui beprnyiu. Ilpaktudeckas
paboTa ¢ UCIOJIb30BaHUEM JICKTPOHHBIX
TabJInL

IIpuBoauTHL IpUMeEpPBI cepuit
HE3aBHCHUMBIX UCIbITaHul. PemiaTe
3a/1a4M Ha ITOMCK BEPOATHOCTEW COOBITHI
B CEPHUH UCIBITAaHUH 10 NIEPBOrO yclexa u
B cepusix ucnbeiTanuil bepnymm. U3yyars
B X0/Ie IPAKTUYeCKOil padoThbI C
MCII0JIb30BaHUEM 3JIEKTPOHHBIX TAOJIHUIL
BEPOSITHOCTH COOBITUH B CEPUAX
HE3aBHCHUMBbIX UCIIBITAHUN
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City4aifHble BETMYUHBI
U pacrpeieieHus

CrnydaiiHasi BeJIMUMHA.

Pacnpenenenue BeposarHocteit. Jluarpamma
pacnpenenenus. Cymma v Ipou3BeCHHE
Cly4aHbIX BeM4uH. [Ipumepbl
pacIpeneseHuid, B TOM 4HCIIe
reoMeTpUUYecKoe 1 OMHOMHAIIEHOE

OcBauBaTh NOHATHS: CIy4ailHas BEIMYUHA,
pacripeniesieHue, Tabauna pacupeaeneHus,
Juarpamma pacipeeneHms..

IIpuBoaMTHL IPHMeEPBI paclpeneicHuil, B
TOM YHCJIE FEOMETPUUECKOI0 U
OounomuanbHOro. CpaBHMBATH
pacrpeeneHus CIIy4YalHbIX BEJIMYUH
Haxoautp 3Ha4eHUs1 CyMMBI U IPOU3BEICHUS
ciny4aiHbIX Benu4uH. CTPOUTH M
PaCNmoO3HABATb T€OMETPUUYECKOE U
OMHOMUAJIBHOE pacIpeieiIeHe

[ToBTOpenwue, 06001IEeHNE, 5 IloBTOpPATH H3yUeHHOE
CHCTEMaTH3alUs 3HAHHI o . U BBICTPaMBaTh CUCTEMY 3HAHUI
nycaTelibHas ctaTucTuka. CirydaiHbie

OTIBITHI U BEPOSTHOCTU CITYYaHBIX COOBITHIA.

Omneparuu HaJ COOBITHAMU. DJIEMEHTHI

KOMOMHATOPHUKH, CEPUH HE3aBUCHUMBIX

HUCTIIBITAHUH

34

OBILIEE KOJIMYECTBO
UACOB I10 [TPOTPAMME
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11 KUIIACC

HaumenoBanue paznena KoymmuectBo OcHoOBHOE coJiep>KaHre OcHOBHBIE BUBI ACITETLHOCTH 00YJaIOIINXCSI
(TeMbl) Kypca JacoB
Marematuueckoe 0KHIaHHe 4 [Ipumepsl MIPUMEHEHUS
Cﬂyqaf/'[Hof/'I BEJIMYUHBI MaTEMAaTHYICCKOI'O OXugaHusa
(cTpaxoBaHue, joTepes).
Maremaruueckoe OKHJIaHHE CYMMBI
. OcBauBaTh MOHATUE MATEMATUYECKOTO
CIy4alHbIX BEJIMYMH. Maremaruueckoe
0>XKHMJIaHHUSL.
OKHJIaHUE r€OMETPUUYECKOTO u

OMHOMHUATBHOTO PacIpeIeTICHHI

IIpuBoauTsh 1 00CYKIATH IPUMEPHI
IPUMEHEHHS MaTeMaTHYECKOr0 OXKUIAHUS.
BbruncnsTe MaTeMaTUYECKOE 0XKHIaHUE.
Hcnonb3oBaTh NOHATHE MATEMAaTHYECKOTO
O’KHUJAHUS U €r0 CBOMCTBA NP PELICHUH 3a/1a4.
Haxoauthb 1o u3BeCTHBIM (hopMyIaM
MaTeMaTHYeCKOe OKUAAHUE CYMMBbI CIIy4ailiHbIX
BEJIMYHH.

HaxoauTtp 1o u3BecTHbIM popmysaam
MaTEMaTHUYECKHUE OKUJaHUS CITydyalHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMMATIBHOE paclpeieeHus
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Hucnepcuss W CTaHAAPTHOE
OTKJIOHEHHE CIIy4aitHOM
BEITUYMHBI

Jlucriepcust M CTaHAAPTHOE OTKIIOHEHUE.
Jlucriepcuu reoMeTpu4ecKkoro u
OMHOMMAJILHOTO PaCTIpe/ICICHUS.
[IpakTyeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TaOJIHUIL

OcBaunBarh MTOHSITHUS: JcIiepcusi,
CTaHJIapTHOE OTKJIOHEHHE CIIy4aitHOM
BEJINYMHBI.

Haxoaurtp aucnepcuro 1o

pacnpeneseHuto.

Haxoautpb 1o u3BeCcTHBIM (opMyiam
JTUCTIEPCUIO0 TEOMETPUUECKOTO 1
OMHOMHAJILHOT'O pacrpeaciicCHusd, B TOM
YHClie B XOJI€ MPAKTUYECKO paboThI ¢
KCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIIT

3aK0H OONBIINX YHCET

3akoH OosbIIMX yKces. BeiOopouHslil MeTox
uccnenoBanuil. Ilpaktuueckas padota ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

3HAKOMHUTBCS C BEIOOPOYHBIM METO/IOM
HCCIIEIOBaHUS COBOKYITHOCTH JIaHHBIX.
H3yuyaTs B X0/1€ NpakTHUECKOIl pabOThI ¢
WCIIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJINIL
MpUMEHEHHE BEIOOPOYHOI0 METO/1a
UCCIIEI0BaHUS

HenpepsiBHBIE CilyyaliHble
BEJIMYMHBI (paclpeencHus)

[Ipumepsl  HENpPEpPBIBHBIX  CIIy4alHBIX
BEJINYHNH. q)yHKHI/ISI IIJIOTHOCTHU
pacrpeneneHus. PaBHOMepHOE
pacrnpeiesieHle U €ro CBOMCTBA

OcBauBaThb IOHITHUS: HETIPCPBIBHAA cnyqaﬁHaﬂ

BEJINYMHA, HENIPEPBIBHOE PACIIPEIEIICHUE,
(YHKIUS TUIOTHOCTH BEPOSITHOCTH.
IIpusoguts IIPUMEPBI
CIIyYaiHBIX BEJIMYHH.

HETIPCPBIBHBIX
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HaxoauTh BEpOSATHOCTU COOBITHI TIO JaHHOU
(bYHKIIMH TUIOTHOCTH, B TOM YHCIIC
PaBHOMEPHOTO PaCIpEACICHUS

HopmMmanbHoe pacripeneieHue

3amaun, IPUBOIAIINE K HOPMAILHOMY
pacnpenenennto. PyHKIUA INIOTHOCTH U
CBOMCTBa HOPMAJILHOTO PaCHpPE/ICIICHUS.
[IpakTuueckast paboTa ¢ UCIIOJIB30BAHUEM
ANEKTPOHHBIX TAOJIHIIL

OcBauBaTh MOHATHUS: HOPMAJILHOE
pacrpeeneHue.

Bo1esiTh 110 ONIMCAHUIO CIIyYailHbIE
BEJINYUHBI, PACIIPEICIEHHBIE 10
HOpMaJIbHOMY 3akoHy. IlpuBoauth
NnpuMepbI 3a7a4, IPUBOISIINX K
HOpPMaJbHOMY pacnpeaeneHuto. Haxonurs
YUCIIOBBIE XapaKTEPUCTUKH HOPMAIBHOTO
pacrnpeeneHus o U3BECTHBIM (opMyIiaMm.
Pemarsp 3a1aun, CBSI3aHHBIE C IPUMEHEHUEM
CBOWCTB HOPMAJIBHOI'O PaCIpeeICHUH, B TOM
YHUCJIE€ C UCTIOIB30BAHUEM DJIEKTPOHHBIX TAOJIHIL
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[ToBropenue, 06001IeHNE
1 cucTeMaTu3alis 3HaHu

19

[IpencraBienue JaHHBIX C TOMOLIBIO TAOIUI]
Y UarpaMm, onucaTteabHasi CTaTUCTHKA,
OTIBITHI C PABHOBO3MOKHBIMHU
3J€MEHTAapPHBIMU COOBITUSIMU, BBIUMCIICHUE
BEpPOSITHOCTEH COOBITHI

[ToBTOPSTH M3y4EHHOE M BBHICTPAUBATh CUCTEMY
3HAHUU

C mpuMeHeHueM GopMyI U rpapuuecKux
METO0B (KOOpAMHATHAS MpsiMasi, 1epEBO,
nuarpamma Ditniepa), cirydaiHbie
BEJIMYUHBI U pacIpeiesieHus],
MaTeMaTHYeCKOe OXKUJAAHHUE CITyJaHON
BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

34
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