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Pabouas mporpamma mo yueOHOMY mpeamery «Martematuka» (0a30BbIii ypOBeHb) (IIpeIMeTHas
obmacte «MaremaTtnka W WH(pOpPMATHKa») BKIIOYAET MOSCHUTEIBHYIO 3alMCKYy, COJEpKaHUE OOydeHUs,
IUIAHUPYEMBIC PE3YJIbTaThl OCBOSHHS IIPOTPAMMBI [0 MAaTEMAaTHKE, TEMaTHYECKOE IUTAHUPOBAHUE.

[TosicauTenpHast 3amycKa OTpaXkaeT OOIIMe LENH W 3aJaddl M3y4eHUS MAaTeMaTHUKH, XapaKTePUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ N3y4eHUI0 00YyUYaloIMMUCS, MECTO B CTPYKType Y4eOHOro IUIaHa,
a TaKKe TOAXOJbl K OTOOpY coAepiKaHUs, K ONPENeIICHHIO IUIAHUPYEMbIX Pe3yIbTaTOB.

Conepxxannie 0OyueHHMs] pacKpbIBaeT CoOJIEpXKAaTelIbHbIE JIMHUHM, KOTOpbIE IMpelararoTcs Ui
00s13aTEIBHOTO U3y4YEHUs B KaXKIOM KJIacce Ha yPOBHE CPEAHEro oOIero oopa3oBaHusl.

[Tnanupyemble pe3yabTaThl OCBOCHHMS IPOrPaMMBI 10 MaT€MaTWKE BKIIIOYAIOT JIMYHOCTHBIE,
METaIpeIMETHbIE Pe3yIbTaThl 32 BECh MEpUOa OOy4YeHHs Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHHs, a
TaKKe MPEeIMETHBIC JOCTHKEHUS OOydaromerocs 3a KaKAblid To1 00y4eHus

IHOACHUTEJIbHAS 3AIIMCKA

[Iporpamma mo MaTeMaTHKe Ha ypOBHE cpemHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
OI'OC COO c yu€ToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMI, MNPEABABIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, M TPAAUIHUA pPOCCUHCKOro oOpa3oBaHus. Peammzamusi mporpaMMbl 1O MaTeMaTHKE
o0ecrieurBaeT OBJAJICHUE KIIOUYEBBIMU KOMIIETSHIIUSIMH, COCTaBJISIOLUTUMHU OCHOBY TUISE
caMOpa3BUTUSI U HENPEPBIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0YUaIOIIHXCA.

B nporpamme nmo matemaTuke yyTeHbl MJIeU U MOnokeHUs KoHuenmuu pa3sBUTHS MaTeMaTHUYeCKOIro
oOpazoBanusi B Poccuiickoii ®deneparyu. B cooTBeTCTBUM € Ha3BaHWEM KOHIICMIIMHM, MaTEeMaTHYeCKOe
o0pa3oBaHMe TOJDKHO, B YACTHOCTH, MPEAOCTABIATh KAKIOMY 00yUJaromIeMycsi BO3MOKHOCTb JIOCTHKCHHS
YPOBHSI MaTeMaTHUUECKUX 3HAHUI, HEOOXOAUMOTO JJIsl JaJbHEUIIeH yCrenHon ®u3Hu B obmecTse. FiMeHHO
Ha pelIeHNe 3TOM 3a/1auMl HalleJIeHa MporpaMMa o MaTeMaTuke 0a30BOro ypoBHS.

B snoxy mudpoBoit Tpanchopmanuu Bcex cdep 4eToBEUECKON NEATEIbHOCTH HEBO3MOXXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0Oe3 0a30BOH MaTeMAaTHYECKOW IOATOTOBKH. YK€ B IIIKOJIC
MaTeMaTHKa CIYXKHUT OMOPHBIM MPEAMETOM ISl U3YyUSHHs] CMEXHBIX JUCHUUIUIMH, a B )KU3HU TOCTIE IIKOJIBI
peaibHON HEOOXOAMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa3oBaHKeE, YTO TpeOyeT MOJHOIEHHON 0a30BOM
00111e00pa30BaTeIbHON MOATOTOBKH, B TOM YHUCIIE M MaTeMaTHYeckod. JTo OOYCIIOBIEHO TeM, YTO B
HallM JHA pacTéT YHUCIO  CHEUUAIbHOCTEHM, CBS3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM
MaTEeMaTHKU: U B cepe SIKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00NACTSIX, U Ja’Ke B TYMaHUTaPHBIX
chepax. Takum o0pa3zom, Kpyr OOYYarOIIMXCS, JJIi KOTOPHIX MAaT€MaTHKa CTAaHOBUTCS 3HAYWMBIM
IIPEIMETOM, CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTnueckas MOJIE3HOCTh MaTEeMaTHKU OOYCJIOBJI€Ha TeM, 4YTO €€ TNPEIMETOM SIBIISIFOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIE ()OPMBI U KOTUYECTBEHHBIE OTHOILICHUS
OT IPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEACTBEHHOM ONBITE, 10 JOCTATOUYHO CIOXHBIX, HEOOXOIUMBIX IS
pa3BUTHSA HAyYHBIX U TEXHOJOTMUYECKUX HAeH. be3 KOHKPETHhIX MaTeMaTHUeCKUX 3HAHUHN 3aTPyAHEHO
MOHWMAaHWE TMPHUHIUIIOB YCTPOHCTBA W UCIONB30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE W
UMHTEpOpeTanys  pazHoOOpa3HOM  COLMAIBHOW, HIKOHOMMYECKOW, TMOJUTHYECKOH  HHbOopMaIuH,
Manos¢pdeKTUBHA TOBCEIHEBHAs IpakTU4ecKass MAesTeNbHOCTh. KakIoMmy uenoBeKy B CBOEHM JKHU3HU
MPUXOAUTCS BBITIOMHATH JOCTATOYHO CIIOKHBIE PAaCYEThl U COCTABIATH HECIOXKHBIC alTOPUTMBI, HAXOIUTh
HYXXHBIE (DOPMYJIBI U TIPUMEHSATH X, BIQJCTh MPAKTHYSCKUMHU MPUEMAMH TCOMETPHUSCKUX U3MEPEHUH U
MOCTPOCHUI, YUTaTh WH(POPMAIUIO, MPEACTABICHHYIO B BHAY TaONuIl, AuarpaMm | rpadukoB, KHUThH
B YCJIOBUSIX HEONPEAEIEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4alHbIX COOBITHIA.

OnHOBpPEMEHHO C pacilIupeHueM chep NpUMEeHEeHHsI MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XHBIM CTAHOBUTCSI MATEMAaTHYECKUN CTHJIb MBIIUICHUS, TIPOSBISTFOIIUICS B ONPEICIIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3ydeHHs] MaTeMaTHKHA B apceHall MPUEMOB M METOJOB MBIIUICHUS YeIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLHS M JEAyKLUs, 0000IIeHHe M KOHKpEeTH3alus, aHalIu3 U
CUHTE3, KJaccu(pUKalusg U cucTeMaTu3ainus, abctparupoBaHue M aHajorus. OOBEKTh MaTEMATHUECKUX
YMO3aK/IIOYeHUH, MpaBUja WX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTMUECKHUX [OCTPOCHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMEHUsI (POPMYIMPOBATH, OOOCHOBHIBATh U JOKA3bIBaTh CYXKACHHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBbIIIEHHEe. MaremMaThKe NpPUHAUICKUT BeAyllas poib B  (HOpMHUPOBAHHUU
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aJITOpUTMaM, COBEPILICHCTBOBATh M3BECTHbIE M KOHCTPYHpPOBaTh HOBBIE. B mpouecce perieHus 3anad —
OCHOBHOH Y4eOHON AEATENbHOCTH Ha YpOKaX MaTeMaTHMKU — pa3BHUBAIOTCS TBOpUYECKass M INPHUKIAIHAS
CTOPOHBI MBIIIJICHUS.

OOyueHnue MaTeMaTuke Aa€T BO3MOXKHOCTb Pa3BHBATh y OOyYarOIIMXCsSl TOYHYIO, PALMOHAIBHYIO U
nHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HauOojee TMOAXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHE,
rpaduuecKue cpeicTBa sl BBIPAXKEHUsS CYXKIEHUI U HArJIsIIHOTO UX MPEJCTaBICHHUS.

Heo0XxoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUHU SIBISIETCS OOIIee
3HAaKOMCTBO C METOJaMHU [TO3HAHUA JeHCTBUTENBHOCTH, NIPEJICTABICHUE O MPEAMETE U METOJIe MaTeMaTHKH,
€ro OTIMYUS OT METOJOB €CTECTBEHHBbIX M TI'yMaHMTapHbIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUs
MaTEeMaTHKH JUIs pEIIeHUs] HAYYHBIX U MPHUKIAIHBIX 33a1a4d. Takum o0pazom, MaremMaTndeckoe o0pa3oBaHue
BHOCHUT CBOH BKJIaJl B (pOPMHUPOBaHUE OOIIEH KYIbTyphl YeJIOBEKA.

N3ydyeHne MaTeMaTHUKU CIIOCOOCTBYET ICTETUUECKOMY BOCIUTAHMIO YEJIOBEKA, IOHUMAHHUIO KPacOThI
U U3ALIeCTBA MAaTEMaTHYECKUX PpACCYKJIEHHH, BOCHPUATHIO T€OMETPUYECKHX (DOpM, YCBOECHHUIO HIEH
CUMMETpPHHU.

ITpuopurteTHbIMH LEsIAMU 00y4eHus: MmaremaTrke B 10—11 kiaccax Ha 6a30BOM YpOBHE SIBIISIOTCS:

¢dbopMHpOBaHHE IEHTPAIBHBIX MAaTEMaTHYECKHX IOHATUH (YUCIIO, BEIMYMHA, T'eOMETpUYECKas
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (YHKIIUs), 00ECIEUNBAIOIIUX [TPEEMCTBEHHOCTh U NEPCHEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3zoBaHUs 00yUarOIINXCs;

[0JIBEICHUE 00YYaIOLMXCsl Ha JOCTYITHOM [yl HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3U MaTEMaTHKHU U
OKPY’KaIoILEro MUpa, IOHUMaHUEe MaTEMaTUKHU KaK 4YacTU 001l KyJIbTypbl YEJIOBEUECTBA,

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH 00ydaroluxcsi, [03HaBaTEeIbHON
aKTUBHOCTH, UCCIIEIOBATEIBCKIX YMEHHH, KpUTUYHOCTH MBILUICHHS, HHTEpeCca K U3yUYCHHIO MaTeMAaTHUKH;

¢dopmupoBaHue  (YHKIMOHAJIBHOW  MaTeMaTHYECKOM TIpPaMOTHOCTH: yMEHHUS  Paclo3HaBaTh
MaTeMaTHYeCKUEe aCHeKThl B PpEATbHBIX JKU3HEHHBIX CHTYaUUSAX U MPH U3YYCHHH JAPYTHX YIEOHBIX
IIPEMETOB, MIPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIMPOBaTh UX HA SI3bIKE MaTeMaTHKHU U
CO3/1aBaTh MaTeMaTHYeCKHE€  MOJEIM, MPHUMEHATh OCBOEHHBIM  MaTeMaTH4eCKHil  ammapar s
peleHHsl MPaKTUKO-OPHUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLIEHUBATH MOJTY4YE€HHbIE PE3YJIbTaThI.

OCHOBHBIMU JHMHHSMHU conepkaHust marematuku B 10-11 kiaccax sBnsroTes:

«Yucna u BeIYUCICHUD», «Anredpa» («Anredpandeckue BhIpaKEHHs», «Y paBHEHHS U HEPABEHCTBAY),
«Hauana wmaremarnueckoro ananuza», «leomerpusi» («['eomerpuueckue QUTYpbl U HUX CBOWCTBAY,
«M3MepeHne reoMeTpUUYeCKUX BEIHUYUHY»), «BeposTHOCTh M cTaTUCTUKa». JlaHHBIE JMHUM pPa3BUBAKOTCS
napajulesIbHO, KaKJasi B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHCUMO OJIHA OT JIPYTOM,
a B TECHOM KOHTaKkTe W B3aumojeictBuu. Kpome 3Toro, mx oOBEeIMHSET JOTMYECKas COCTABISIOLIAL,
TpPaJMLIMOHHO MPUCYIAs MaTEMAaTUKE U IMPOHU3BIBAIOIIASl BCE MaTeMaTHUYECKHE KYPChl U COAEpKaTeIbHbIE
muaud.  ChopmynupoBanHoe B PI'OC COO TpeboBaHMe «BIaJEHHE METOJAMM JIOKa3aTeNbCTB,
QITOpUTMaMH pelIeHUs 3aJad, yMeHue (opMyJINpOBaTh OMNPEIENICHUs, AKCHOMbI U TEOPEMBI, PUMEHSATh
UX, MPOBOJUTH JIOKa3aTelbHbIE PACCYXAECHUS B XOJ€ pEIIeHUs 3a7auy» OTHOCHTCA KO BCEM Y4YEOHBIM
Kypcam, a GOpMHUpOBaHHE JIOTMYECKMX YMEHUN paclpenessieTcss Mo BCeM rojgaM oOydeHHUsi Ha YpOBHE
CpeaHero o01ero oopazoBaHusl.

B cootBerctBuu ¢ ®I'OC COO maTemaTuka sBIseTCA 00s3aTENHHBIM TPEIMETOM Ha JaHHOM YPOBHE
obpazoBanus. IIporpammoill Mo MmaremMaTHke MpeAyCcMaTpUBaeTCss HU3ydeHHe y4yeOHOro IpeaMera
«MartemaTiKa» B pamMKax TpEX Y4eOHBIX KYPCOB:

«Anrebpa M Hayala MaTeMaTH4YecKoro aHaimm3ay», «l'eomerpus», «BeposSTHOCTb W CTATHUCTHUKA».
®opMHUpOBaHUE JIOTUYECKUX YMEHMM OCYIIECTBISETCS Ha MPOTSIKEHUH BCEX JIET OOy4YeHHs Ha ypOBHE
cpeaHero oOmiero oopa3oBaHus, a JIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJEP’KAaHHE BCEX HA3BAaHHBIX BBIIIE
y4eOHBIX KypCOB.

OO11ee ynca0 4acoB, PEKOMEHI0BaHHbIX I U3y4deHus mareMaTuku — 340 gacos: B 10 kmacce — 170
gyacoB (5 wacoB B Henmenmo), B 11 xmacce — 170 wacos (5 wacoB B Hemeno).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMUSA

M3ydeHne MaTeMaTHKH Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus HAIPaBJICHO HA JTOCTHKCHHUE
00yYarOLMMUCS INYHOCTHBIX, METATIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIIbTATOB OCBOCHUS
y4eOHOTro MmpeMeTa.

JIMUHOCTHBIE PE3YJIbBTATDI

B pesysnbrare m3ydeHHs MaTEeMaTHKH Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHMs y 00Yy4aromerocs
OyayT chOpMUPOBAHBI CIIEAYIONIUE IMYHOCTHBIC PE3YIbTATHI:

1) IPasKIAHCKOT0 BOCIIHTAHUS:

cOPMHUPOBAHHOCTH TPAYKIAHCKON MO3HMIIUK 00YYAIOIIErocst Kak aKTHBHOT'O M OTBETCTBEHHOI'O 4jIeHA
POCCHICKOrO OOIIECTBa, MPEACTABICHHE O MATEMaTHYECKHX OCHOBaX (DYHKIHOHHUPOBAHMS DPa3IHUHBIX
CTPYKTYp, SIBJICHHH, TPOIEIyp TIpa)kIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHe
B3aMMO/ICHCTBOBATH C CONUAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIHMSIMHU M Ha3HAYCHHEM;

2) NATPHUOTUYECKOT0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh ~ POCCHMCKOH  TPKIAHCKOH  HMAGHTHYHOCTH, YBKEHHUS K NPOIUIOMY H
HaCTOSIIIEMY  POCCHUMCKOM  MaTEeMaTUKH, LEHHOCTHOE OTHOUIEHUE K JIOCTHKEHUSIM POCCUHCKHX
MAaTEMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM LIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTUKEHUN B APYTUX HAYKAX,
TEXHOJIOTHSX, cpepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:

OCO3HAHUC OYXOBHBIX LIGHHOCTEH pOCCHﬁCKOFO Hapoaa, C(I)OpMPIpOBaHHOCTb HPaBCTBCHHOI'O
CO3HAHUSA, OSTHYCCKOI'O IOBCACHHSA, CBA3AHHOTO C IPAKTUYCCKHM IPUMCHCHHEM JOCTIDKCHHI HAayKu H
ACATCIIBHOCTBIO y‘IéHOFO, OCO3HAHHC JIMYHOI'O BKJIaJia B IIOCTPOCHHUC YCTOP'I‘II/IBOFO 6y)1ymer0;

4) 3CTETHYECKOT0 BOCIUTAHHS:

OCTCTUYCCKOC OTHOIICHHWE K MHUPY, BKIOYad OCTCTUKY MATCMATUUYCCKUX 3aKOHOMepHOCTeI7I,
OOBEKTOB,  3ajlay, pEUIeHHi, pACCYAJNEHHH, BOCHPHMMYHBOCTh K MATEMATMYECKHM ACIEKTaM
Pa3JIMYHBIX BUIOB UCKYCCTBA,

5) ¢u3MIecKoro BOCIUTAHNS:

C()OPMHPOBAHHOCTb YMEHHs INPUMEHATh MaTeMAaTU4YEeCKHE 3HAHHWA B HHTEpEcax 3/0pOBOrO MU
OezomacHoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (310pPOBOE IHTAHUE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATUH W OTAbIXa, peryispHas (¢u3nyeckas aKTUBHOCTH), (hHU3HUECKOe
COBEPIICHCTBOBAHUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TPYA0OBOr0 BOCIIATAHMS:

TOTOBHOCTh K TpYAYy, OCO3HAaHHWE IIEHHOCTU TPYyIOJIIO0Us, HUHTEpec K pasIuyHbM chepam
npodeccHoHaNbHOM  AEATeTbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€ MPWIOKEHUSAMH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun U pealu30BbIBAaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHbl, TOTOBHOCTb M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO Ha
MPOTSDKEHUM BCEH KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIIEHWU TMPAKTUUYECKUX 3aaad
MaTeMaTUYeCKOW HaIllpaBJI€HHOCTH;

7) IKOJIOTHUECKOr0 BOCIMTAHMS:

c(OPMUPOBAHHOCTH DKOJOTUYECKON KyJIbTYPBI, TIOHUMAHHE BIMSHUS COLUATBHO- SKOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHAE MPUPOJHOW M CONMANBHON Cpebl, OCO3HAHME TIIOOAIBLHOTO XapaKTepa
DKOJIOTUYECKHX TPOOJIEM, OPHEHTAIMs Ha TPUMEHEHUE MATeMaTHYECKHX 3HAHWM JUIs PElleHUs 3a71ad B
00IaCTH OKpYXKaromeH CpeJibl, MIAHUPOBAHUE MOCTYITKOB M OIEHKH MX BO3MOYHBIX MOCIEICTBHI st
OKPYKAIOIIEH CPEIIBI;

8) IeHHOCTH HAYYHOIO MO3HAHMU:

c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOLIECTBEHHO} TPAKTUKH, TOHMMAHUE MATEMATHYECKOW HAyKH Kak c(epbl YENOBEUECKON MEeSITENLHOCTH,
STANoB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LMBHIIM3AIMHK, OBJIAJEHHE SA3BIKOM MATEMATHUKH M
MaTeMaTHYECKOW KyJIbTYpOH KaK  CPEJCTBOM  TIO3HAHWS ~ MHpa,  TOTOBHOCTh  OCYIIECTBIISTH
IPOEKTHYIO M UCCIIEIOBATENLCKYIO IEITENLHOCTD HHAMBUIYAILHO U B TPYTIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs MporpamMmbl [0 MaTeéMaTHKe Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs Y
oOyuatomerocsi 0yayT cOpMUpPOBaHBI METAlPEAMETHBIC PE3YNbTAThI, XapaKTEPU3YIOIIUECS OBIIAJICHUEM
YHHUBEpPCaJIbHBIMU MO3HABATEIbHBIMU JIEHCTBUSMHU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU U
YHUBEPCAIBHBIMU PETYJIATUBHBIMU IC€UCTBUSMHU.

ITo3HaBaTe/IbHbIe YHHBeEpPCAJbHbIE Y4eOHbIe JeilCTBUS

ba3oBble 1oruyecKkue 1eMCTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIC MPU3HAKM MaTEeMAaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXAY MOHATHUAMH, GOPMYIUPOBAThH OIpEIeCHHs TOHITUH, YCTaHABIMBATh CYHICCTBEHHBIN
MpHU3HAK KIACCU(PUKALMK, OCHOBAHUS JJisi 00OOIICHHS U CPAaBHEHHUS, KPUTEPHH ITPOBOMMOTO aHAIH3A,;

BOCHPUHUMATh, (OPMYIHPOBATH U MPEOOPA30BHIBAThH CYXKACHUS: YTBEPAUTEIbHbIC U OTPUIATEIbHBIE,
€IMHUYHBIC, YACTHBIC U O0IIHNE, YCIOBHBIC;

BBISBJISITH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M NpOTHUBOpeuHs B (akxTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHUSAX, TMpearatb KPUTEPUH ISl BBISBICHHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHI;

JIeNIaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTelIbCTBA MATEMAaTHYECKUX YTBEPXKACHUN (MpsMble U OT
MPOTUBHOTO), BBICTPAaWBaTh apPryMEHTALUIO, MPUBOAUTH MPHUMEPhl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HanboJee MOAXOIAMNN C y4ETOM CAMOCTOSTENIFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/ibCKHe 1eiiCTBUS:

Hcnonp30BaTh BOMPOC bl KaK MCCIICIOBATEIBCKHI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
bukcupymoime MpoTuBOpeuYne, MmpobdiaemMy, ycTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIMIO, MHEHHUE; MPOBOJUTH CAMOCTOSITEILHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT,
UCCIIE/IOBAaHUE 110 YCTAHOBJICHHUIO OCOOEGHHOCTEH MaTeMaTH4eCKOro oObeKTa, sBIEHUS, Mpollecca,
BBISIBIICHUIO 3aBHCUMOCTEN MEX1y OOBEKTaMH, SIBICHUSMU, ITPOLIECCAMU,

CaMoCTOSITeNNFHO  (OpMyNnUpoBaTh OOOOIIEHUS W BBIBOABI 1O pe3ylbTaTaM MPOBEIEHHOTO
HaOJIOJICHUsI, WCCJIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pPE3YJIbTaTOB, BBIBOJIOB U
0000I11IeHHI;

MIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLECCa, a TAaKKe BBIIBUraTh MPEANOJIIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora c undopmaumeii:

BBISBJIATH JEPUIUTHI MHGOPMAIIMU, JaHHBIX, HEOOXOAUMBIX ISl OTBETa HA BOMPOC W IS PEIleHUs
3a/1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOUYHUKOB PA3IUYHBIX TUIIOB, aHAIH3UPOBATH, CUCTEMATH3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMUYHBIX BUIOB U (HOPM TIPEICTABICHNUS,

CTPYKTYypUpOBaTh HWH(POPMAIUIO, TPEACTaBIATh €€ B pasNuyHbIX (opmax, HILIFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAA&KHOCTh HMHQPOPMAIMM IO CaMOCTOSTENFHO CQOPMYITHUPOBAHHBIM KPUTEPHSIM,
c(OpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBepCaJbHble y4eOHbIe JeiicTBHUA:

BOCIIPUHUMATh W (OPMYIHPOBATH CYXKJACHHS B COOTBETCTBUM C YCJIOBUSMH U ICISMH
OOIIeHHUs], SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh TIOJYICHHBINA PE3YIIbTAT;

B X0Jle¢ OOCYKIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI, POOJIEMBI, perraeMoi
3a/1auM, BHICKAa3bIBaTh UJICH, HAIICIICHHBIC HA MOUCK PEIICHUS, COTIOCTABIIATH CBOH CYXKIEHUS C CYKICHUSIMU
JIPYTUX YYacCTHHUKOB JHAllora, OOHApYXHMBAaTh pa3jnude M CXOJICTBO IMO3UIMH, B KOPPEKTHOH Qopme
(GbopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

NPEACTABIATh  pe3yJbTaThl  pEIICHHs  3aJaud, OJKCIEPUMEHTa, MCCIEJOBaHUs, IPOEKTAa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BHICTYIUIEHMSI C Y4Y€TOM 3aJad MpPEe3eHTAalud U OCOOeHHOCTEH
ayJIuTOPHH.



PeryasiTuBHbIe yHHBepcajbHble y4eOHbIe eHCTBHA

Camoopranusanus:

COCTABIIAITh IUIAH, AJTOPUTM PEIICHUS 3a/1a4yd, BBIOMPATH CIOCOO pemIeHUs ¢ y4ETOM HMEIOIIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATH BApUAHTHI PELICHHUH C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJVICKT:

BJIJIETh HAaBbIKAMHM [O3HABATEIbHON peduieKCHM Kak OCO3HAHMS COBEPINAEMBIX JCHCTBUH W
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca
U pe3yJIbTaTa peluIeHUsl MaTEMaTUYECKOM 3a]1auH;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a/1a4yd, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIbCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISABICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBHUSM, OOBSICHATH MPUUYMHBI JOCTHXKCHHS WU
HEJOCTUKEHHUSI PE3YJIbTaTOB JAESTeIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAIBHON PabOTHI MPHU PEIICHUU
y4eOHBIX 3aj]a4, MPUHUMATH IEJIh COBMECTHOW ACSITEIHHOCTH, TUIAHUPOBATH OPTaHU3AIHMI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaThHCs, 00CYKIaTh MPOLIECC U pe3yNbTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00cykIeHus, OOMEH MHEHUH,

«MO3TOBBIE IITYPMbI» U MHBIE), BBITIOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOU JEHCTBUS C
IPYTMMU 4JI€HaMU KOMaH[bl, OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMIl MPOAYKT MO KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM YpPOBHE Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMs IPEICTABICHBI MO TrogaM OOYYEHHS B paMKax OTIENBHBIX Y4eOHBIX
KypCOB B COOTBETCTBYIOLIMX pa3Jielax MpOorpamMMbl 10 MaTeMaTHKe.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOSICHUTEJIbHAS 3AIIUCKA

VYuebHblil Kypc «Anrebpa um Hayajlla MaTeMaTHMYECKOro aHajlu3a» SBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B TpOrpaMMe CpeaHero oomero oOpa3oBaHUs, IOCKOJIbKY, C OJHOH CTOPOHBI, OH
obecreynBaeT MHCTPYMEHTAIbHYIO 0a3y Al M3y4eHHMs BCEX €CTECTBEHHO-HAyyHBIX KypcoB, a C
Apyro  CTOpoHBI, (opMupyeT JOoruyeckoe W aOCTPAKTHOE MBIIUICHHE OOYdYaloUIMXCs HAa YpPOBHE,
HE00XOAMMOM JUIsl OCBOEHUS YUE€OHBIX KypCOB MH(OPMATUKH, OOLIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B
paMkax ydeOHOro Kypca «AureOpa M Hadajla MaTeMaTHMYECKOTO aHAIM3a» OO0YYaroIIUecs OBJAJCBAIOT
YHHUBEPCAJIbHBIM S13bIKOM COBPEMEHHON HayKH, KOTopasi GOpMYIMPYET CBOM TOCTUKEHUS B MAaTEMAaTHUECKOM
dopme.

VYuebHblil Kypc anreOpbl MU HayaJl MaTeMaTHYECKOr0 aHajIM3a 3aKJaJblBaeT OCHOBY JJISl YCIEIIHOI'O
OBJIAJICHUsl 3aKOHaMH (HU3UKH, XHUMUH, OHOJOTHH, ITOHMMAHUS OCHOBHBIX TEHACHIMHA HSKOHOMHUKH U
OOILIECTBEHHOM KHU3HHU, NTO3BOJISIET OPUCHTUPOBATLCSI B COBPEMEHHBIX  LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX B IOBCEITHEBHOW >KU3HHU.

B Ttoxe Bpems oBnageHue aOCTPAaKTHBIMH M JIOTHUECKHM CTPOIMMH MaTeMaTHYeCKHUMHU
KOHCTPYKIMSIMHU Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HMCTHHHOCTH  yTBEPIKICHUS,
HCII0JIb30BATh 000OIICHNE U KOHKPETHU3aLUI0, aOCTparupoBaHue M aHaloruio, (GopMUpYyeT KpeaTuBHOE U
KPUTHYECKOE MBIIUICHUE. B Xonme m3ydeHus anreOpsl M Ha4dall MAaTEMaTHYECKOTO aHajh3a Ha YpPOBHE
cpeaHero oomiero o0pa3zoBaHMs OOy4aroIMecs IMOJIy4yarOT HOBBIM ONBIT pEleHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITENTLHOTO TIOCTPOCHHUS MATEMAaTUIECKUX MOJIENICH pealbHbIX CHTyallMd ¥ HMHTEpPIpETaIiH
MOJyYEHHBIX pPELICHUH, 3HAKOMATCA C HIpUMEepaMd MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEH B HPHUPOJE,
HAyKe U B UCKYCCTBE, C BEIAIOUIMMHUCS MAaTEMATUIECKIMU OTKPBITHSIMH M MX aBTOPAMH.

VYuebHblii Kypc anreOpbl M Hayajl MaTeMaTU4YecKoro aHaiu3a o0agaeT 3HAYUTEIbHBIM
BOCIIUTATENIbHBIM  TOTEHIMAJIOM,  KOTOPBIH  peanmu3yeTcs  Kak  4epe3 y4deOHBI  Marepwad,
CIOCOOCTBYIOIIMKA (OPMHUPOBAHUIO HAYYHOIO MHPOBO33pPEHMS, TaK M uepe3 crneunpuky ydeOHOM
JESTeTbHOCTH, TPEOyImEelH CcaMOCTOATENIEHOCTH, AaKKypaTHOCTH, MPOJOJDKUTEIHHON  KOHIIEHTPAITUH
BHUMaHMS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe wmeromamkm oOydeHuss ainreOpe W HavajlaM MaTeMaTHYeCKOrO aHalli3a  JIeKHT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B ctpykType mporpamMmsl 1o anredpe W HadajaMm aHajli3a BBIIEISIOTCS CIEAYIONINE COepKaTeIbHO-
MeToAnYEeCKUe JIUHUM: «Hucnaa U BbluucieHus», «OyHKIUM U TpapuKN», «YpaBHEHHS M HEPAaBEHCTBAY,
«Havana maTemMaTH4eckoro aHaiamsay,

«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE cOlEp)KaTeIbHO-METOAMUYECKUE JIMHUM HU3y4yaroTcs Ha
MPOTSDKEHUH JIBYX JIET 00YYEHHUsI Ha YPOBHE CpPEIHETro O0IIero oOpa3oBaHus, €CTECTBEHHO IOTOJNHSS JAPYT
Jpyra W TIOCTENIEHHO HAChILAsACh HOBBIMU TeMaMM M pazienamu. JlaHHbI y4eOHBIH Kypc sBIseTcs
WHTETPATUBHBIM, MTOCKOJBKY OOBEIMHSET B ceOe COJepKaHWE HECKOJBKHX MaTeMAaTHYECKUX JTUCIIHMILIHH:
anreOpa, TPUTOHOMETpPHUS, MaTeMaTHUECKUI aHaiau3, Teopus MHOXKeCTB M japyrue. Ilo Mepe Toro kak
oOydJaromuecsi OBJa/IeBAlOT BCE OoJjiee MUPOKAM MATEMATHYECKUM aIlapaToM, Y HHUX IOCIIE0BATEIEHO
(bopmMHpyeTCsT U COBEPUICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYEeCKYl0 MOJEIb peaJbHOW CUTYaIuH,
NPUMEHSTh 3HAHWSA, MOJYYCHHBIE B y4eOHOM Kypce «Anredpa M Havala MaTeMaTHIeCKOTO aHAITN3ay, IS
peLIeHUs] CaMOCTOATENbHO C(HOPMYTUPOBAHHONM MaTeMaTHYecKOW 3aJayd, a 3aTeM HHTEepIpPEeTUPOBAThH
MTOJIYYEHHBIN pe3ysbTar.

ConeprxatenpHO-MeToANYeCKast JTHHAA «Unciaa W BEIYUCICHUS» 3aBepimaeT (GopMHUpOBaHHE HABHIKOB
UCTOJb30BAaHUSL JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBUIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanmsi. Ha ypoBHe cpemnero oOmiero oopa3oBaHusi 0co00€ BHUMaHUE ynemnsercs (HOpMUPOBAHHUIO
MIPOYHBIX BBIUYMCIUTEIBFHBIX HABBIKOB, BKIIOYAIONIMX B Cce0sl HMCIOJIb30BAaHUE Pa3IMYHBIX (HOpM 3amucu
JIEWCTBUTENIFHOTO 4YHCIIa, YMEHHE pallMOHAIBHO BBITIONHATH JEHCTBUS C HUMH, [elaTh HPUKUIKY,
oleHuBaTh pe3ynbrar. OOyyaromuecs: IMOJIy4aloT HaBBIKM MNPUOMMKEHHBIX BBIYMCIEHUH, BBITOIHEHUS
JEWCTBUI C YHCIIaMH, 3allMCAHHBIMU B CTaHAAPTHON (hopMe, MCTOIH30BAHUS MAaTEMATHYECKUX KOHCTAHT,
OLICHUBAHMS YUCIOBBIX BBIPAKCHUH.

ConepxxaTtenbHas ~ JUHUS ~ «YPaBHEHUS W HEPAaBEHCTBA»  PealM3yeTcsl Ha MPOTSHKEHUU
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BCEro OOyYeHUs] Ha YPOBHE CPEIHEro oOmIero oOpa3oBaHHs, MOCKOJIBKY B KaXIOM pa3zeie MporpamMMbl
MPEyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3amad. OOydJaromuecs: OBIAICBAIOT Pa3IMYHBIMH METOAAMHU
pCUICHUS]  ENbIX,  PAlUOHAIBHBIX,  HMPPALMOHAIBHBIX,  IIOKA3aTCIbHBIX,  JIOTApUPMUUCCKHX U
TPUTOHOMETPHYECKUX YPAaBHEHMH, HEPaBEHCTB M WX CHCTEM. [lodydeHHbIe yMEHHs WCHONB3YIOTCS TIpU
UCCIIEIOBaHNH (PYHKIIMI C TIOMOIIBIO MPOM3BOIHON, PEIICHHH NPUKIAIHBIX 33/1a4 U 33/1a4 Ha HaXO0XKICHUE
HanOOJIBIIMX ¥ HAMMEHBINNX 3HaueHU QyHKIMH. J[aHHas coJepiKaTeNbHas JTMHUS BKIIIOYAET B Ce0sl TAKKE
(dopMupoBaHHE YMEHUH BBINONHATH pacy€rel 1Mo (opmynam, mpeoOpa3oBaHHs LEINbIX, PALUOHAIBHBIX,
UppAIMOHALHBIX U TPUTOHOMETPHYECKUX BBIPAKEHUH, a TaKXKe BBIPAKCHUH, CONIEPIKAIIUX CTCICHU U
norapupmbl. brnaronmaps M3ydeHHIO anreOpanveckoro Marepualia MPOUCXOIUT JajbHEWIee pa3BUTHE
AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBINUICHUS O0yYarolmuxcs, (OPMUPYIOTCS HABBIKUA JICAYKTHBHBIX
paccyxJeHuid, paboThl C CUMBOJILHBIMU ()OpMaMH, TPEACTABICHUSI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B
BUJIC PABCHCTB M HEpaBeHCTB. AnreOpa npemiaraet 3p(eKTUBHbIC HHCTPYMEHTHI JUIsl PEIICHUSI TPAKTUYSCKUX
Y €CTECTBEHHO-HAYYHBIX 337124, HATJISTHO ICMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S13bIKa HAYKH.

ConepkatenbHO-MeTOAMYECKass JTUHUA «DyHKIMM W TpadUKW» TECHO MNEpEIUIeTaeTCs C IPYTUMH
JUHUSAMH y4eOHOTO Kypca, IMOCKOJIBKY B KAaKOM-TO CMBICIE 3aqaéT MOCJIEIOBATEIBHOCTD HW3YUCHHSI
Matepuaina. M3ydyeHne creneHHoOM, MoKka3aTeabHOM, JTOrapu(pMUUECKOH U TPUTOHOMETPUUECKUX (PYHKIIMM,
UX CBOWCTB M rpaMKOB, UCIOJIb30BAHUE PYHKIUI [UIS PEHICHHS 3a7a4d U3 IPYTUX YU4eOHBIX NPEAMETOB U
pCaNbHOM KHM3HM TECHO CBSI3aHO KaK C MAaTeMaTHYeCKUM aHAJM30M, TaK U C PCUICHUEM YpaBHCHHU U
HepaBeHCTB. [Ipu 3ToM 0oJbIIOe BHUMaHUE yaessieTcss GOPMUPOBAHUIO YMEHUSI BBIpaKaTh (popMyiamu
3aBUCHMOCTH MEXJIy pa3IMYHbBIMUA BEIMYMHAMH, HCCICIOBaTh IIOJy4CHHbIC (YHKIUH, CTPOHTh HX
rpaduku. Marepuan cojepKaTelIbHON JMHUW HAIleJICH HA Pa3BUTHE YMEHUI M HABBIKOB, MO3BOJIIFOIINX
BBIP@XKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B pa3IM4HON (opme: aHanuTHUECKOH, rpaduyeckor u
clioBecHO. Ero wu3ydeHwe cCrocoOCTBYEeT Pa3BHTHIO aJTOPUTMHUYECKOTO MBIILUICHHS, CIHOCOOHOCTH K
000O0IICHUIO U KOHKPETHU3AIMH, UCIIOIb30BAHUIO aHAJIOTHIA.

ConepxarenbHast uHMs «Hauanma MaTeMaTH4ecKoOro aHajan3a MO3BOJSET CYIIECTBEHHO PACIIUPHTH
KPYI' KaKk MaTeMaTHYECKHX, TaK U MPHUKIAJHBIX 33/1a4, JOCTYIMHBIX 00YYaIOUIMMCS, Y KOTOPBIX MOSBISIETCS
BO3MOYKHOCTh HCCJICIOBATh U CTPOUTH TpapuKu (PYHKIUH, OMpEAesITh UX HAWOOJbIINE MU HAUMEHBIIUE
3HAYCHHS, BBIYUCIIATH IUIOMAAN (QUTYp U OOBEMBI TeNl, HAXOMUTh CKOPOCTH M YCKOPEHHsS MPOIIECCOB.
ConepxaTenbHasi JIMHUSL OTKPBIBACT HOBBIE BO3MOXKHOCTH IIOCTPOCHHS MAaTE€MAaTHYECKHX Moesen
PCANBHBIX CHTYaIlUi, HAXOXKIACHUS HAWIYYIIEro PEUICHUS B MPHUKIANHBIX, B TOM YHCIE COLHUAIBHO-
IKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHYECKOTO aHalM3a CIOCOOCTBYET Pa3BHTHIO
aOCTpaKTHOro, (OPMAILHO-JIOTUYECKOTO M KPEATHMBHOTO  MBIIUICHUS, (OPMUPOBAHUIO  YMCHHUIl
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHHUKE U HCKyccTBe. OOydaromyecs: y3HaOT O
BBIJIAFOIIMXCS PE3YJIbTaTaX, MOJYYCHHBIX B X0/I€ Pa3BUTHSI MATEMATHKH KaK HAYKH, U UX aBTOPAaX.

ConepkaTenbHO-METOANYECKas JIMHUS «MHOXeCTBa M JIOTHKa» B OCHOBHOM ITOCBAIIEHA JJIEMEHTaM
TEOPUU MHOXKECTB. TEOpEeTHKO-MHOXKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIBHOW
MaTeMaTUKU M TpeIaraloT Hauboliee YHUBEPCATbHBIN SA3bIK, OOBETUHSIONINN BCE pa3aeibl MaTeMaTHKH H
e€ MPHUJIOKEHU, OHHU CBS3BIBAIOT Pa3HbIC MaTEMAaTHUSCKHE MUCIUILTHHBI B eIMHOE 1esoe. [10aToMy BaxkHO
IaTh BO3MOXKHOCTH 00YYaIOIIeMyCsl TOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTHKN
Y MCIIOJIb30BaTh €ro JJIsl BRIPAXKEHHS CBOUX MBICIICH.

B y4eOHOM Kypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHAM3a» MPHCYTCTBYIOT TAaKKe OCHOBBI
MaTeMaTH4YeCKOr0 MOJICIMPOBAHMUS, KOTOpPBIE MPU3BaHBI CHOPMHUPOBATH HABBIKM TOCTPOCHHS MOjeJeh
pCaNbHBIX CUTYaIlMH, HMCCIENOBAHUS 3TUX MOJEIeH ¢ MOMOLIBIO anmapara aareOpbl 1 MaTeMaTHIeCcKOro
aHaIM3a W WHTEPIPETAlMK MOJYICHHBIX Pe3yIbTaToB. Takue 3aJaHusl BIUIETCHbI B KaXKIbIH U3 Pa3elioB
pOrpaMMbl, TIOCKOJBKY BeCh Marepuall yd4eOHOro Kypca MIMPOKO HCIONB3yeTcs s PEIIeHHUs
OPUKIAIHBIX 3amad. [IpM  pelmieHMH pealbHBbIX MPAKTHYECKUX 3aja4  OOYdYaroluecss pPa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HMCIIOIb30BAaTh AHAJOTHIO,
0000MaTh W KOHKPETH3HPOBaTh TMpoOsieMy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHUS
NPUKJIAJHBIX 3a/lad OpPraHu3yeTcsl B MpOLEecce M3YYEHHs BCEX TeM ydueOHOro Kypca «Ainrebpa M Hadaia
MaTeMaTHYeCKOr0 aHaJIN3a.

OOmiee YHMCIO YAacOB, PEKOMEHJIOBAHHBIX IS M3YyueHHs ydeOHOro Kypca «AunreOpa m Hayana
MaTeMaTHYeCKoro anaau3a», — 170 gacos: B 10 kmacce — 68 vacoB (2 yaca B Hezmenio), B 11 ximacce —102
yaca (3 Jaca B HE/IEJIIO).
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COJAEPKAHUE OBYYEHUA 10 KJIACC

Yuciia v BBIYUCICHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOM, TPOLEHTHI, OECKOHEYHBIE
nepuoanuueckue Jpobu. Apudmernyeckue oOmnepanuud ¢ palMOHAIBHBIMH 4YHCIaMH, HpeoOpazoBaHuUs
YHCIIOBBIX BeIpaskeHUi. [IpuMenenne qpo0eit 1 MpoLeHTOB IS pelIeHUs PUKIIaIHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciieil 3HaHUH U peaIbHON KU3HHU.

JlelicTBUTENbHBIC YKcaa. PanroHanpHble W HppalMoOHANbHBIE Yucia. ApudmMeTrndyeckue oneparyu ¢
NecTBUTENbHBIMU 4HclaMu. [IpubnukEHHbIE BBIYUCICHHUSA, MpPaBUJAa OKPYIJICHHS, MPUKUAKA U OICHKA
pe3ynbTaTa BEIUMCICHUN.

Crenenp ¢ wuenbiM mnokaszateneM. CranpgapTHas ¢opma 3amucu  JACHCTBUTEIBHOTO  YHCIA.
Hcnonp3oBanue mnoaxoxasmed (opMmbl 3amucu JAEUCTBUTENbHBIX YHCEN JJIsl PEIICHUs MPAKTUYECKUX
3a]1a4 U IIPEJICTaBICHUS] JaHHBIX.

Apudmerndeckuii KOpPeHb HATypaJIbHOW cTerneHu. JIeWcTBus ¢ apuPMETHYSCKUMH KOPHSIMHU
HAaTypaJIbHOM CTECIICHHU.

CuHyc, KOCUHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO
apryMeHra.

YpaBHeHNsI M HEpaBeHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE IPEOOPA30BAHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUIA.

OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI.

VYpaBHeHue, KopeHb ypaBHeHHUs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTo/ MHTEpBaJIOB.

Pemenue 1enbix u IpoOHO-pallMOHANBHBIX YpaBHEHUN W HepaBeHCTB. PelieHue mppanmoHaIbHBIX
YpaBHEHUH U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHMX 3a7ad U 3a7a4 U3 Pa3TU4HbIX
o0JracTeil HayKH U peallbHOW KHU3HH.

DyHKUMH U TpapuKu

OyHKuMs, cnocoOsl 3aganus QyHkuuu. 'papuk ¢pyHknuu. BzaumHo oOparHble QyHKUIMU.

OOnacTb onpesiesieHUss U MHOXKECTBO 3HaueHu# QpyHkiun. Hymn dpyHKmm.

[IpomexyTku 3HaKOMOCTOSAHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU.

CrenenHass (QyHKIUS C HaTypaJbHBIM M LeNbIM Toka3areneM. EE& cpolictBa u rpaduk. CoiicTBa
1 rpaduK KOPHS N-0i CTENEHHU.

Tpuronomerpuueckass OKPY)KHOCTb, OIpENIEICHNe TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO

aprymeHTa.

Hauaja MaTeMaTH4YeCKOro aHaJIu3a

IlocnegoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCJIEJOBATEILHOCTEM. MOHOTOHHEBIE
MOCJIEA0BATEILHOCTH.

Apudmernueckass U TeOMeTpUYeCcKas Tporpeccuu. beckoHeduHO yObIBaromias TeoMeTpuYecKas
nporpeccusi. Cymma OeckoHeYHO YyObIBaroIIel reoMeTpuueckoil mporpeccun. Dopmyna CIOKHBIX
MPOLEHTOB. VCroap30BaHre NPOTrPECCUH T PEIICHHS PeaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBA M JIOTHKA

MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. J(marpammbl Jilsiepa—Benna. [IpuMeneHue teopeTuko-
MHO’KECTBEHHOI'0 amnrapara Jisi ONMCaHUs PEATIbHBIX IPOLIECCOB U SIBJICHUM, IIPU PELIEHNUH 3a1a4 U3 IPYTHUX
y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

10 KJIACC

Yucaa v BBIYMCTICHUS

Hatypanbnsle u nensie uncina. [Ipuznaku nenumocty nensix uncen. CTeneHpb ¢ palioHalIbHBIM
nokasaresneM. CBOWCTBA CTETIEHHU.

Jlorapudm uncna. /lecaTudHbie U HaTypaIbHbIE JOTapu(pMBbl.

YpaBHeHHs 1 HEPABEHCTBA

[IpeoOpa3oBanue BIpaKEHH, COAEPIKAIINX JTOTapU(PMBI.

IIpeoGpazoBanue BbIpa)keHUMH, COIEPHKALIUX CTENEHH C PallMOHAIBHBIM I10Ka3aTEIEM.
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[Ipumepsl TpuroHoMeTpudeckux HepaBeHCTB. [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPaBEHCTBA.

CucreMpl JTMHEWHBIX ypaBHEHUI. PelieHue NpuUKIagHBIX 334ad C IOMOIIBIO CHCTEMBI
JIMHEMHBIX YpaBHEHUH.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aJad U 3a4ad U3
pa3nuYHBIX 001acTel HAYKH U peaIbHOM KU3HU.

DOyHKUMH U TpapuKu

Oyukuus. I[lepuonnyeckue ¢Gynkuuu. IIpoMexxyTku MOHOTOHHOCTH (QYHKUMU. MakKCUMyMBbl H
MUHUMYMBI GyHKITMU. HanbomnpIiee 1 HauMeHblee 3HadeHne (PYHKIUU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIUU, UX CBOICTBA U rPadUKU.

[TokazarenbHast u norapudmuyeckas QyHKIUHU, UX CBOICTBa M rpaduku. Vcnonp3oBaHue rpadgukoB
(GYHKIUH 1715 pelIeHUs ypaBHEHUN U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GyHKIUH AJI8 HUCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Havyana MaTemaTH4ecKoro aHajimsa

HenpepriBable QyHKImu. MeToa WHTEpBAJOB JUIsl pelieHus HepaBeHCTB. [IpousBomHas (QyHKIHH.
I'eomeTpuueckuii ¥ GpU3NUECKUN CMBICI IPOU3BOTHOM.

[IpousBonubie  sneMeHTapHBIX  (QyHKUUMNA. DOpMynbl  HAXOXKICHUS  MPOU3BOJHOW  CYMMBI,
IIPOM3BE/IECHUS U YaCTHOTO (PYHKIIHH.

[Ipumenenue MPOM3BOJHOM K HCCIEAOBaHUIO  (YHKUMH HAa MOHOTOHHOCTH U
sKCTpeMyMbl. HaxoxaeHne HanOoITbIIero 1 HAMMEHBIIETO 3HAYeHUs (DYHKIIMH Ha OTPE3Ke.

[IpuMeHeHrne MpPOM3BOAHOM Il HAXO0XKJIEHUS HAWIYYIIEro PElIeHHs B MPUKIAJHBIX 3agadax, Uit
OTIpeIeJIeHUs] CKOPOCTH TpoIiecca, 3alaHHOT0 (hOpMYIIOi HiTh rpaduKkom.

[TepBooOpasnas. Tabmuiia mepBooOPa3HBIX.

WuTerpan, ero reoMeTpudeckuil W (U3WMYECKHWil CMBICI. BbUMCICHHE WHTETpayia mo ¢Gopmyse
Herorona—JleiiOuumna.

MHNPEIMETHBIE PE3YJIbTATHI

K kon1ty o0y4uenus B 10 kiacce 00yJaromuiics OTYyIUT CIACTYIONIHE TPSIMETHBIC PE3yIbTAThL:

Yucsia M BBIYUCICHUSA:

OIIEpPUPOBATH TOHATHSIMU: PAIlMOHAIBFHOE M JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs] W JIECATHYHAS
Ipo0b, MPOLIEHTHI;

BBITTOJIHATH apU(METUYECKHE OTEPAINN C PAIIHOHATHLHBIMHU U JCHCTBUTEILHBIMHI YHCIIAMU;

BBITIONHATh MPHUOIMKEHHBIE BBIYUCICHHUS, WCIONB3Yys MpaBuia OKPYTJIEHHUsS, JeNaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYUCIICHU;

OTEpUPOBATh TMOHATHSAMH: CTENEeHb C LeJIbIM I[OKa3aTeleM, CTaHaapTHas ¢Gopma 3amucu
JEWCTBUTENIFHOTO YHCJAa, KOPEHb HATYpalIbHOM CTENEeHH, HWCIOIB30BaTh MOAXOIANIYI0 (opMy 3amucu
JEHUCTBUTENBHBIX YHCEN AJIS PEIICHUS TPAKTUIECKHUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

OTIEpPUPOBATh MOHATHSIMH: CHHYC, KOCHHYC W TaHTEHC MPOM3BOJBHOTO YTJIA, MCIIOJIB30BATh 3aIUCh
MPOU3BOJILHOTO YIJIa uepe3 0OpaTHbIe TPUTOHOMETpUYECKHe (PyHKIMY.

YpaBHeHHs U HEPpaBeHCTBA:

ONEpPUPOBATh  IMOHATUSAMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, 1I€J0€, PAlMOHAIBHOE,
UppaIroHAIbHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE YPaBHEHHE;

BBINOJIHATE TPeoO0pa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelarb TPUTOHOMETPUUYECKHE
YpaBHEHWS,

BBITIONHATH MPEOOpa30BaHMsI IENbIX, PAlMOHAIBHBIX M WPPAIMOHANBHBIX BBIPAKEHUH H peliaTh
OCHOBHBIE TUTIBI IIEITBIX, PAIIMOHAIBHBIX U HPPALMOHATBHBIX YPABHEHUH 1 HEPABEHCTB;

MPUMEHSITh YPaBHEHUS] U HEPABEHCTBA ISl PEIICHHS] MaTeMaTUYECKUX 3a/lad U 3a/1a4 U3 Pa3TnYHBIX
oOyactell HAyKH U pealibHOM JKU3HH;

MOJICTTUPOBATh peallbHble CHTYallMd Ha S3bIKEe aireOphl, COCTaBISATh BBIPAXKEHHS, ypaBHEHUS,
HEpaBEHCTBA IO YCJIOBUIO 3aJaud, KCCIENOBATh IMOCTPOSHHBIE MOJETH C WCIOJIh30BAHHWEM armapara
areOphl.
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DyHKIUH ¥ rPaQUKHU:

OTICpUPOBATh TOHATHUAMHU: (YHKIMSA, CMOCOOBI 3amaHus (QyHKIMH, 00JIaCTh ONpeaesieHus |
MHOYECTBO 3HauUeHUH (QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHbIE (DyHKIUH;

ONEpPUPOBATh IOHATHAMM: YETHOCTb M HEYETHOCTh (YHKLUUHU, HYIU (QYHKLUHUH, HIPOMEXKYTKU
3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpauKu GYHKUUHN U1 peIIeHUs] ypaBHEHUIL;

CTPOUTH M YHMTATh rpaduKu TMHEHHON (YHKIUM, KBaIpPaTUYHON (DYHKIMH, CTETIEHHON (QYHKIUH C
LIEJIBIM [TOKa3aTelIeM;

UCIOJIb30BaTh TpaQuKH PYHKIMH U1 UCCIe0BaHM IPOLIECCOB U 3aBUCUMOCTEH MPU PEIIEHUH 3a/1a4
U3 JApPYruxX Y4YeOHBIX MPEIMETOB M pPEaTbHON >KU3HHU, BBIpAXaTh (OPMYIaMU 3aBUCHMOCTH MEXIY
BEIMYMHAMHU.

Havana MaTemMaTH4eCKOro aHaJIM3a:

OIepUpPOBATh HOHATHAMU: [IOCJIEI0BATENbHOCTD, apudmMeTHnuecKast u
reoMeTpUYECKasi IPOrpeccu;

OIIEpPUPOBATH NOHATHIMU: OECKOHEUHO YOBbIBaIOIasi TEOMETPUUYECKas MPOrpeccusi, CyMMa OECKOHEUHO
yOBIBaroIIei reOMETPUIECKON IPOTPECCHH;

3aJaBaTh [10CJIE10BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIOJIb30BATh CBOWCTBAa  IOCJENOBATEIbHOCTEN U Tporpeccuii 1 pelieHus
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA:

OIIEpUPOBATh NMOHATUSAMM: MHOXKECTBO, ONEpallMyd HaJ MHOXKECTBAMHU; HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM amnmapar sl ONUCaHMsI peallbHbIX

IIPOLIECCOB M SIBJIICHUM, IMpH peIleHUH 3ajad M3 JPYIHX Y4eOHBIX INpEeJIMETOB; OIEepUpPOBaTh
MOHATHUSIMU: OIIpEZIeNICHUE, TEOPEMA, CIIEACTBHE, 10Ka3aTEIbCTBO.

K xonuy o6y4yenus B 11 kiaacce oOyydaronuiics Noay4YuT clieayroIIne NPeIMETHbIE pe3yIbTaThl:

Yucna U BbIYUCICHUSA:

OIIEpUPOBATH MOHATHSMHU: HATypalbHOE, LIEJI0€ YHMCIIO0, MCIIOJIb30BaTh MPHU3HAKK JEIUMOCTH LIEbIX
qucell, pa3JIo’KEHUE YKcia Ha IPOCThIE MHOKUTENH JUIsl pEIIeHUs 3a/1a4;

OIIEpUPOBATH NTOHATHEM: CTENIEHD C PAllMOHATIbHBIM I10KA3aTENIEM;

ONepUpPOBATh NOHATUAMU: Jorapudm yucina, 1ecITUYHbIE U HaTypajbHbIE JOrapu(PMBbI.

YpaBHeHNs U HEPABEHCTBA:

MPUMEHTh CBOICTBa CTENEHW [UIsl MpeoOpa3oBaHUs BBIPAXKEHHM, ONEPUPOBaTh IMOHATHSAMMU:
MIOKA3aTeIbHOE YPAaBHEHHWE M HEPABEHCTBO, pPELIAaTh OCHOBHBIE THUIBI IOKA3aTElbHBIX YPaBHEHUN H
HEPABEHCTB;

BBINOJIHATE TNPEoOpa3oBaHUs BBIPAKEHHH, COAEp)KalMX JorapupMbl, ONEPUPOBATh IMOHATUAMHU:
Jorapu(MUUecKoe ypaBHEHHE M HEPAaBEHCTBO, pelIaTb OCHOBHBIE THIIbI JOrapu(PMHUUECKUX ypaBHEHUH U
HEPABEHCTB;

HaXOJUTh PELICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YPAaBHEHUN M €€ PEIIEHUE, UCIOJb30BaTh CHCTEMY
JUHEHHBIX YpaBHEHUH JUIsl PEIICHUs TPAKTHUECKUX 3aj1ay;

HaXOJUTh PEIICHUS TPOCTEHIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB;

MOJIETIUPOBaTh pealibHble CHUTYallud Ha S3bIKE alnreOpbl, COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI IIO YCIIOBHUIO 33JauM, HCCIIENOBATh IMOCTPOCHHBIE MOJEIH C HMCIOJIb30BAHUEM
anmapara anreOpsl.

DyHKIUH ¥ rPaQUKHU:

OTIEpUPOBATh MOHATUSAMU: Mepuoanyeckass QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, TOUKH
SKCTpeMyMa (DYyHKIMH, HauOoJIblllee 1 HauMEHbIlee 3HaUeHUs! (PYHKIIMM Ha IPOMEXYTKE, HCII0JIb30BaTh UX
JUI MccieoBaHus QYHKINH, 3alaHHON rpaduKom;

OIIEpUpPOBATh HOHATHUSMMU: rpaduku II0KAa3aTeIbHOM, JorapupMHUUECKOd U
TPUTOHOMETPUYECKUX (YHKIUH, H300paxkaTb UX Ha KOOPAMHATHOM IUIOCKOCTH W HCIOJB30BaTh JUIs
pelIeHNs] ypaBHEHUI U HEPABEHCTB;

n300paxkaTb Ha KOOPAWHATHOW IUIOCKOCTH TpaduKU JIUHEHHBIX YpaBHEHHM W UCHOJIb30BaTh X
JUIS pELLIEHUs] CUCTEMBI JIMHEHHBIX YPABHEHU;

UCIOJIb30BaTh TpaQUKU PYHKIUH JUIsl UCCIIE0OBAHUS IPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX y4eOHbBIX
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JAUCIUITIINH.

HauaJjia MaTeMaTH4YeCKOro aHAJIM3a:

ONEpPUPOBATh TOHATHAMHU: HENpepbhlBHAs (QYHKUUS, TMPOU3BOAHAs (YHKLIMH, HCIOIH30BAThH
TrCOMETPHYCCKUN U (PU3MICCKUIN CMBICIT TPOU3BOIHOM JIJIsl pELICHUS 3a/1a4;

HaXOIUTh HpOI/ISBOI[HLIC BHGMCHTapHBIX (I)YHKI_II/Iﬁ, BBIYHUCJIATH HpOH?;BOI[HbIG CyMMBI, HpOI/IBBCI[eHI/IH,
YaCTHOTO (hyHKITHIA;

HCIIOJIB30BATh HpOI/I?;BOZ[HyIO IJIsL UCCIICOOBAHUSA q)YHKLII/II/I HAa MOHOTOHHOCTbL H 3KCTpeMYMBI,
MPUMEHSITh Pe3yJIbTaThl HCCIICIOBAHHUS K TIOCTPOCHHUIO IPa(UKOB;

HCIIOJIb30BaTh  IPOM3BOJHYI0  JUIS  HAXOXKJICHUS  HAWJIYUYIICro  PEIICHHS B IPHKIAIHBIX, B
TOM YHCJIE COLIHATBHO-3KOHOMUYECKNX, 3aa4ax;

OIEPUPOBATh IMOHIATHIMH: IEPBOOOpPA3HAsT M MHTErPaj, MOHUMATh T'E€OMETPUUYCCKUN U (PU3NICCKUI
CMBICJI MHTETpaa;

HaxXxOJUTh IIEPBOOOpaA3HbIC 3JEMCHTAPHBIX  (DYHKIMH, BBIYHCIAATH HHTErpan 1o ¢dopMmyie
Hrrorona—JleiiOnuna;

peliath MPUKJIAJHBIC 33]a4d, B TOM YHUCIIe COIHAIbHO-3KOHOMUYECKOr0 M (PU3NYCCKOr0 XapakTepa,
CpeICTBAaMHU MaTeMaTHICCKOTO aHAIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanmue pasjaena (tembl) | KoauuecTBo OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
Kypca 4acoB
MHOXecTBa pallMOHATILHBIX U 14 MHOXeCTBO, OTrepanuu Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jiis

HCﬁCTBHTeHBHBIX YHUCCII.
PanronanbHbIe ypaBHEHUS 1
HEepaBeHCTBa

HaJ MHOXeCTBaMHU. J{uarpaMmel
DOiinepa—BeHHa.

PanvonaneHbIe ynca.
OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOwH, TIPOIIEHTHI, OECKOHCYHBIC
NepUOINYECKUe ApOOH.
Apudmernueckue  omepauuu €
paLuoHaIbHBIMU 4HCIlIaMH,
npeoOpa3oBaHMs YUCITOBBIX
BbIpakeHuil. [Ipumenenue apodeit
Y TIPOLIEHTOB ISl PELLIECHUS
MIPUKJIAJHBIX 33Ja4 U3 pa3JIu4HbIX
oTpaciey 3HaHUN U peaIbHON
KHU3HU.

JlelicTBUTENbHBIC YHCIA.
Panmonanbubeie u
UppalMOHAIIbHBIE YHCIIA.
Apudmernueckue onepanuu ¢
JeHCTBUTENbHBIMU YHCIIAMHU.
[TpuGnuxEHHbIE BHIYMCIICHUS,
MpaBWJIa OKPYTJIEHUS, IPUKHUJIKA U
OLIEHKA pe3yJIbTaTa BIUYMCIICHUN.
ToxnaecTBa U TOXKAECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHHUE,
KOpeHb ypaBHeHuUs. HepaBeHCTBO,
peuieHue HepaBeHeTBa. Meron
HMHTEPBAJIOB.

OIMCAHUs X0/1a PELLICHUS] MaTEMaTUYECKUX 3a/1a4, a TAaKkKe
peabHbIX ITPOLECCOB U SIBJICHUH, IPU PELLICHUH 33/1a4 U3
JPYTUX y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSIMH: PALIMOHATIBHOE YUCIIO,
JeMCTBUTENILHOE YHCII0, OOBIKHOBEHHAS IPO0b, AECATHIHAS
IpoOb, MPOLIEHTHI.

BbInoaHATH apudMeTHIECKIE OTIePaInu C
paLMOHATIBHBIMU U ACHCTBUTEIbHBIMHU YUCIAMH;
MpUOIKEHHBIE BBIYMCIIEHUS, UCTIOIb3YsI IPaBUiIa
oKpyrieHus. JleaaTh NPUKHAKY M OLEHKY pe3ylbTaTa
BBIYUCIICHUM.

OnepupoBarh NOHATHAMM:

TOKJIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJ10€ U
palroHaNbHOE YPAaBHEHUE, HEPABEHCTBO.

BbInoJaHATH Ipeodpa3oBaHMs LENbIX U PALIMOHAIBHBIX
BBIPAKECHUI.

PemiaTb OCHOBHBIE TUIIBI LENBIX UPPALMOHATBHBIX
YpaBHEHMI U HEPABEHCTB.

IIpuMeHsATH parioHAIEHBIC YPaBHEHUS U

HEpaBEHCTBa

JUISL pellieHrsl MaTeMaTUYeCKUX 3a7a4d U 3a/1a4 u3
pa3IMYHBIX 00JIaCTeN HAYKH U PEaTbHOM KU3HU
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Pemenwue nensix u 1poOHO-
palMOHAILHBIX YPAaBHEHHIH 1
HEPaBCHCTB

®ynkuuu u rpaguku. CTeneHs ¢ 6 OyHKIUA,  CIOCOOBl  3aJaHMs OnepupoBaTh NOHATHSAMM: PYHKIUS, CIOCOOBI 3aJaHUsI
LIEJIBIM TOKa3aTelleM ¢bynkuun.  B3auMuo  oOpatHbIe (¢yHKIMH, B3aUMHO 0OpaTHbIE (yHKIMH, 001aCTh
dbynkumn. ['paduk GyHKINN. OTpe/IeJICHUSI 1 MHOYKECTBO 3HAYCHHUH (QYHKITUH, TpaduK
Obnactp olnpeeeHus u (GyHKIMK; YETHOCTh M HEYETHOCTD (PYHKIUH, HYITH
MHOKECTBO 3HAUCHUH (PyHKIUH. (GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
Hymu ¢yaknuu.  [IpomexyTku BoinoanaTs npeodpazoBaHus
3HAKOIIOCTOSIHCTBA. CTeleHel ¢ 1enbIM nokaszaresneM. Mcnonb3oBaTh
YérHbie 1 HeUETHBIC (PYHKIINH. CTaHJApPTHYIO (HOPMY 3aIUCH NEHCTBUTEIBHOTO YHCTIA.
CreneHsb ¢ LeNbIM II0Ka3aTeNIeM. ®opMyJIHPOBATH M WILIIOCTPUPOBATH TpaduiecKu
CrannaptHas popma 3anucu CBOWCTBA CTETICHHOM (DYHKITHH.
JeMCTBUTENILHOTO YHCIIA. Bbipa:kaTh (popMy1aMu 3aBUCUMOCTH MEXKIY
Vcrionp30BaHue MOAXOISIIICH BEJIMYMHAMH.
(dbopMBbl 3a1MCH ACHCTBUTEIbHBIX Hcnoan3oBath nudpoBbie pecypesbl 11 TOCTPOSHUS
YrceN [T pEIIeHUS TPAaKTUIECKUX rpaduKoB PYHKIINH U U3yYSHHS UX CBOMCTB
3ajiay M MpeJICTaBICHUsI JaHHbIX.
CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazareneM. E€ cBoiicTBa u rpaduk
Apudmerndecknit KOpeHb 18 Apudmernueckuii KOpeHb ®opMyIUpPOBaTh, 32ANIUCHIBATH B CHMBOJIMYECKOM
n—oiu crenenu. MppannonansHele HaTypaJbHOM cTeneHu. [{efcTBus ¢ (opme 1 niTIOCTPHPOBATH IPUMEPAMH
YpaBHEHMsI U HEpaBEHCTBA apu(MeTHYECKUMH KOPHAMU N—oi CBOWCTBA KOpHS N-0i cTerneHu. BeInoiHATH
CTEIICHHU. peoOpa30BaHUs UPPALMOHANIBHBIX BhIpakeHUl. PemaTs
Permenue nppanmoHaibHbBIX OCHOBHBIE TUITBI UPPALIMOHATBHBIX YPABHEHUH U
YpaBHEHHIA U HEPABECHCTB. HEPaBEHCTB.
CgoiicTBa u rpaduk KopHs N-0if IIpuMeHATH A/ pelieHusl pa3Iu4YHbIX 32124
CTETICHH HppalroHaIbHbIC YPABHEHUS 1 HEPABEHCTBA.
CTpontsb, YyuTaTh rpadUK KOPHS N-0if CTETICHH.
Hcnoan3oBaTh nudppoBbie pecypesl sl TOCTPOSHUS
rpaduKoB PYHKIIUI U U3yYEHHS UX CBOICTB
DopMyJIbl TPUTOHOMETPHH. 22 CuHyc, KOCUHYC ¥ TaHT€HC OnepupoBaTh NOHATUSIMH: CUHYC, KOCUHYC Y TAHT'€HC

Tpuronomerpuueckue
YPaBHEHHUS

YHCIIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHI€HC

MIPOU3BOJILHOTO YIJIA.
Hcnoab30BaTh 3anMch TPOM3BOJILHOTO YTJiIa yepes
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YHCIIOBOTO apT'yMEHTA.
Tpuronomerpuyeckas OKpy>XKHOCTb,
oTpeieNieHuEe TPUTOHOMETPHUICCKHIX
(GyHKIMI YKCIOBOTrO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUIECKUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHIX

Beipaxxenuii. Pemienue
TPUTOHOMETPUYCCKHUX YPABHEHUH

o0paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.
BoinoJgHaTs npeodpa3oBaHust
TPUTOHOMETPUYECKHX BBIPAKEHHIH.

Pemiatb OCHOBHBIE THUITBI TPUTOHOMETPUUYECKUX
ypaBHEHUH

[TocnenoBarenbHOCTH U 5 [TocnenoBarenbHOCTH, CLIOCOOBI OnepupoBaTh NOHATUSIMU: TTOCIIEIOBATEIHHOCTD,
MIPOTPECCUU 3a/IaHMsl TIOCIIEIOBATEIIbHOCTEM. apudmeTHyecKas ¥ TeOMETpUICCKas IPOTPECCHH,
MoHOTOHHBIE 0eCKOHEYHO yObIBaIOIIasi TeOMETpUYECKasi MPOTrPeccHs,
[10CJIEZIOBATEIbHOCTH. CyMMa OECKOHEUHO YOBIBAOIICH T€OMETPUICCKOM
Apudmerrnueckas u nporpeccuu. 3ajaBaTh OCJIEI10BATEIILHOCTH
r€OMETPUYECKAasl POTPECCUH. Pa3IUYHBIMU CIIOCOOAMU.
Bbeckoneuno yobIBaroias IIpumeHaTH GOPMYJIy CI0KHBIX MPOLEHTOB JJIs1
T€OMETPUYECKasl IPOTPECCHUS. peleHus 3a/1a4 U3 peaabHON MPaKTUKU
Cymma 6eckoHeYHO yObIBaromIeit (c UCTIONIb30BAaHUEM KANIbKYISATOPA).
r€OMETPUYECKON POTrPECCUH. Hcnoab30BaTh CBOICTBA NTOCIEA0BATEILHOCTEN 1
®opMyia CI0KHBIX IPOLICHTOB. MPOTPECCHI 1JIsl peIEHUs pealbHBIX 3a/1a4 MPUKIIAJHOTO
Hcnons3zoBanue nmporpeccuu Jist xXapaxkTepa
peuIeHus peaibHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa
[ToBTOpenwue, 06001IeHNE, 3 OcHOBHbIE MOHATHUS Kypca IIpumeHSITH OCHOBHBIC MOHATHS Kypca anreOpbl U Havyal
cHUCTEeMaTH3aIus 3HAaHUI anreOpsI u Hava MaTeMaTUYeCKOTO aHAJIN3a JIJIs PEIICHUS 3314
MareMaruyeckoro asamuza 10 W3 peasIbHOM KU3HU U JPYTUX IKOJIbHBIX JUCHUTUINH
Kjacca, 000011IeHNE u
CHUCTEeMaTu3anus 3HaHu|
OBUIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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11 KJIACC

HaumenoBanmue pasjaena (tembl) | KoauuecTBo OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
Kypca 4acoB
CrerneHs ¢ palliOHAIbHBIM 12 Crenens ¢ paMOHATIBHBIM ®opMyJINPOBATH, 3AIUCHIBATH B CHMBOJIUY€CKOM
IIOKa3aTeJIeM. nokasaresneM. CBONCTBA CTENEHH. (¢opme 1 WILTIOCTPUPOBATH IPUMeEPAMU
[TokazaTenpHas GyHKIHS. [IpeoOpa3zoBanue BbIpaXKEHUH, CBOICTBA CTCTICHH.
[lokazarenbHble ypaBHEHUS U COJIeprKaliX pallMOHaJIbHbIE IIpumeHsTH CBOMCTBA CTENEHU ISl peoOpa3oBaHUs
HEpaBEHCTBA CTEIEHU. BBIPAKECHUI.
[ToxazarenbHble ypaBHEHUS U ®opMyIHPOBATH U MILJIIOCTPUPOBATH rpadguuecku
HEPaBEHCTBA. CBOICTBA MOKa3aTeNbHOMN () YHKIIHU.
[ToxazarenbHas QyHKIUS, €€ PemiaTh OCHOBHBIE THITBI TIOKA3aTEIHHBIX YPABHEHUHN U
CBOIiCcTBa U rpaduk HEPaBEHCTB.
Hcnonb3oBath Hu@poBbIe pecypchl /171 TOCTPOSHUS
rpadukoB QYHKINI U U3y4EHUS] UX CBONCTB
Jlorapudmmueckas QyHKITHSA. 12 Jlorapudwm uucna. Jlecsituunbie u DopMyJIHPOBATh, 3aAlIUCHLIBATH B CHMBOJINYECKOM
Jlorapudmuueckue ypaBHeHUS U HaTypaJIbHbIE TOTaPU(PMBI. (¢opme 1 miTIOCTPHPOBATH IPUMEPAMH
HEpPaBEHCTBA [IpeoOpazoBaHme BRIpaKEHUH, CBOMCTBa JIorapudma.
coJieprKalIux Jorapudmel. BoInoaHATH IpeobpazoBaHus
Jlorapudmuueckre ypaBHeHUS U BBIPXXECHUH, COIEPKAIINX JIOTAPUPMBI.
HepaBeHcTBa. Jlorapupmuueckas ®opMyIMPOBATHY MLIIOCTPUPOBATH rpaduyecku
¢byHKIM, €€ CBOMCTBA U rpaduk CBOICTBa TOrapu(PMUUECKON PYHKIIUH.
PemiaTs OCHOBHBIE THITHI JOTAPU(PMUUECKUX YPAaBHEHHUH U
HEPaBEHCTB.
Hcnoab3oBats nudpoBbie pecypesbl A TOCTPOCHUS
rpadukoB PyHKINN U U3y4EHUS] UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH Pa3BUTHSI MATEMATUKH
Tpuronomerprueckue 9 Tpuronomerpuueckue GyHKIUH, UX OnepupoBarp
(GYHKIINY U UX TpadUKH. CBOIiCTBa U rpaduKu. noHsiTueM nepuoanyeckas GyHkuus. CTpoUTb,
Tpuronomerpuyeckue [TpumMepsI TPUTOHOMETPUIECKUX aHAJIU3UPOBATH, CPABHUBATH TpaduKu
HEPABEHCTBA HEPABEHCTB TPUTOHOMETPHUECKUX (DYHKITHIA.

DopMyJIMpPOBATH

U WLJIIOCTPUPOBATH rpapuecKu CBOMCTBA
TPUTOHOMETPUUYECKUX (QYHKIMH.

PemaTe npocTeine TPUroHOMETPUYECKHE
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HEpaBEHCTBA.
HUcnoan3oBaTh rpadpuku 11 peiieHus
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnoan3oBarh nudpoBbIe pecypesbl i
MOCTPOEHHS rPpauKOB PYHKIUI U N3YUEHUS UX
CBOMCTB

[IpousBoaHas. [Ipumenenune 24 HenpepeiBabie pynkunu. Meron OnepupoBaTh NOHATUSIMH: HETIPEPBIBHAS (QYHKIINS;
IIPOU3BOIHOU MHTEPBAJIOB JIS PEILICHUS IpOU3BOIHAS (PYHKLIMU.
HepaBeHCTB. [Ipon3BoaHas Hcnoab30BaTh reoMeTpryuecKuil ¥ (PU3HMUECKUIT CMBICTT
byHKLIMN. IIPOM3BOJHON I PELLIEHUS 3a1ad.
['eomeTpuueckuii 1 Gu3NUECKuit HaxoanTb npon3BOAHBIC JIEMEHTAPHBIX (YHKINH,
CMBICII IPOM3BOJHOM. BBIYHCJIATDH IPOM3BOIHBIE CYMMBI, IPOU3BEIEHUS,
IIpon3BOHBIE 2TIEMEHTAPHBIX 9acTHOTO ()yHKITHIA.
¢bynkuuii. [IponsBoaHas CyMMBl, Hcnonb30BaTh NPOM3BOAHYIO AJI UCCIIEIOBAHUS
IIPOU3BEICHNUs, YACTHOTO (yHKIMK HA MOHOTOHHOCTB M 9KCTPEMYMBI, IPUMEHSATH
GbyHKUIU. pPe3yJIbTaThl HCCJIEA0BAHUS K TIOCTPOCHUIO I'PaHKOB.
IIpuMeHeHne Mpon3BOIHON K IIpuMeHATH TPOU3BOAHYIO Ul HAXOXKICHUS
UCCIIEIOBaHUIO (DYHKITHIA HaWIy4lIero PEeIICHKs B IPUKIIAJHBIX, B TOM YHCIIE
Ha MOHOTOHHOCTb U OKCTPEMYMBI. COLIMAJIbHO-9)KOHOMHUYECKUX, 33/1a4aX. 3SHAKOMMTbHCS C
Haxoxnenne HanOob11ero HCTOPHEN pa3BUTH MAaTEMAaTUYECKOTO aHAIM3a
Y HAMMEHBUIETO 3HAYCHHUS
(GyHKLNU Ha OTpeE3Ke.
IIpuMeHeHne NpoON3BOIHOM IS
HAaXO0KJICHUs HAWITYYILEro
pelIeHus B IPUKIIAIHBIX 331a4aX,
JUIS1 OTIPENEIIEHUS CKOPOCTH
nporiecca, 3alaHHoro GopMysoin
WK TpaduKOM
MHTerpan v ero npuMeHeHMst 9 [TepooOpa3nas. Tabmuma OnepupoBaTh NOHATUSIMU: TIEPBOOOpaA3Has,

epBOOOPA3HBIX.

WHTerpai, reoMeTpudecKuii

U (pu3HuecKuil CMbICT HHTErpaa.
Beruucnenue nHrerpana mno gpopmyiie
Hrrorona—Jleitounia

WUHTETpal.
Haxoauthb nepBooOpazHbie

9IEMEHTAPHBIX (YHKIUI; BBIYHCIATH

HUHTETPAI 1o (popmy.ie

Herorona—JIeitbnuna.

3HAKOMHUTBLCH ¢ MCTOPHEN Pa3BUTU MATEMATUYECKOTO
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aHaJIn3a

CucreMbl ypaBHEHUH 12 CucreMbl JIMHEHHBIX YPaBHEHUM. OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEHHBIX
Pemenne npuknaaseIx 3aga4y ypaBHeHuH U e€ pemeHre. Mcnoib30BaTh cUCTEMY
C IIOMOILIBIO CUCTEMBI JIMHEHHBIX JIMHENHBIX YPABHEHUH ISl pELICHUS TPAKTUYECKUX
YPaBHEHHUI. 3a1a4.
CucTtembl 1 COBOKYITHOCTH LIEJIBIX, HaxoauTs pemieHusi IpOCTEHIINX CUCTEM U
palMOHAIBHBIX, UPPALUOHAIbHBIX, COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUI
MOKa3aTeNbHbIX, JOTapU(PMHUUECKUX Y HEPABEHCTB.
YPaBHEHUI U HEPABEHCTB. Hcnoan3oBarth rpaduku QyHKIHHA 111 peIICHUS
Hcnons3oBanue rpadukoB YpaBHEHUH.
(GYHKIMH 15 pereHust MoaeanpoBaTh peajabHbIe CUTYalllN Ha S3BIKE
YPaBHEHUU U CUCTEM. anreOpbl, COCTABISATH BBIPAXKCHHS, yPABHEHHUSI,
[IpumeHeHre ypaBHEHUH, CUCTEM HEPaBEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H,
Y HEPaBEHCTB K PEUICHUIO HCCJIeI0BATH MOCTPOCHHBbIEC MOJEJIH C
MaTEeMaTU4YeCKMX 3a/1a4 U 3a/1a4 U3 UCIIOJIb30BaHUEM anapara anreopsl
pa3iaMuYHbIX oO0JacTed HayKu U
peanbHOU KU3HU
HarypanbHble 1 Lenbie yncna 6 HarypanbHble U 11e51b1€ YKciia B OnepupoBaTh NOHATHSIMH: HATYpPAJILHOE YUCIIO, LIEJI0E
3a/1a4ax U3 peaslbHOM )KU3HU. yucno. Mcenosb30BaTh NPU3HAKY AETMMOCTH LENBIX YHACET,
ITpu3Haky 1eIMMOCTH LIENBIX YNACET pa3I0KEHUE YUCIIa HA TPOCThIE MHOXKUTEIH ISl PELICHUS
3a/1a4
[ToBTOpenue, 0000IICHNE, 18 OcHoBHBIE NIOHATHUS Kypca Pemiath npukiIagHble 3a4a4d U3 Pa3INYHBIX oOnacTeit
cucTeMaTru3anus 3HaHUN anredpbl U HaYaJl ATEMaTUYECKOTO HayKH{ U PEAIbHON KU3HH C TOMOUIBIO
aHanu3a, 00001IeHe U OCHOBHBIX TIOHATUH Kypca anreOpbl M Hayanl
cHUCTeMaTU3alus 3HaHU! MaTEMaTUIECKOTO aHaIMn3a. BbiOuparsb
ONITUMAJIbHBIE CTIOCOOBI BBIYHUCIICHHH.
Hcnosb30BaTh AJ1s1 pelIeHUs 32/1a4 YPaBHEHNS,
HEpaBEHCTBA U CUCTEMbI ypaBHEHUH, CBOWCTBA (QyHKITUI
U rpauKoB
OBUIEE KOJIMYECTBO 102
YACOBIIO ITPOTPAMME
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MOACHUTEJBHASA 3AIIMCKA

BaxHocTh y4eOHOro Kypca IeOMETpHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi 00ycCIOBJIEHA
MPAKTUIECKON 3HAUMMOCTBIO METANIPEIMETHBIX U MIPEMETHBIX PE3yJIbTaTOB 00yUEHHSI TE€OMETPUN B
HaMpaBJICHUH JINYHOCTHOTO Pa3BUTHSI 00yUarouxcsi, GopMUpPOBaHUSA (PYHKIHMOHATIHHON MaTeMaTHUeCKOM
TPaMOTHOCTH, HW3Y4YCHHs] JPYIHX Y4YeOHBIX JUCHHMIUIUH. Pa3BuTHE y 0OYYarOmMXCs MPaBUIbHBIX
OPEJICTAaBICHU O CYIIHOCTU M MPOUCXOXKIACHUM TE€OMETPUUYECKUX aOCTpaKkiuil, COOTHOIIEHUU
pEaIbHOTO M HUJCANBHOTO, XapaKTepe OTPaKEHHUS MaTEeMaTHUYeCKOM HAyKOW SIBIEHHH M IPOLIECCOB
pealbHOTO MHUpPA, MECTe T'€OMETpUM B CHUCTEeME€ HAayK M pPOJIM MaTeMaTHYeCKOro MOJETUPOBAaHUSA B
HAYYHOM ITO3HAHWU M B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHS 00YUAIOITHXCS,
a TakKe KauyecTB MBIIUICHHS, HEOOXOAMMBIX JUIsl aJalTalid B COBpPEeMEHHOM oOmectBe. ['eomeTrpus
ABJIIETCS OJHMM M3 0a30BBIX IPEAMETOB Ha YpPOBHE CpeaHero ooOuiero oOpa3oBaHHUs, TaK  Kak
o0ecreynBaeT BOBMOXKHOCTh HW3YYEHHUs KakK JUCHUIUIAH

€CTECTBEHHO-HAayYHOM HAMPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wMpbiUIeHUE, (QOopMUpPyeMOe NpU HU3YYCHHUH OOYYaIOIIMMHCS TOHSATUWHBIX OCHOB
TEOMETPUHM M TMOCTPOCHUU IIETIOYKH JIOTHYECKHX YTBEP>KICHHI B X0/ PEeUICHHS T€OMETPHUUECKHX 3a]1a4,
YMEHME BBIJBUTaThb M OIPOBEPIraTh TMIOTE3bl HEMOCPEICTBEHHO WCIOJB3YIOTCS IMPU PpELIeHUH 3ajad
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTHpPOBAThCS B IPOCTPAHCTBE HUIPAET CYILIECTBEHHYIO pOJIb BO BceX 00JacTsx
JEeSTeNIbHOCTH uenoBeka. OpHeHTalrs YelloBeKa BO BPEMEHHU U IIPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €TI0
COLMAIBHOTO OBbITHsA, (OopMa OTPAKEHHUS OKPYKAIOIIEI0 MHpA, YCIOBHE YCIEHIHOTO TO3HAHUS U
aKTUBHOTO TpeoOpazoBaHusi JeiicTBuTenbHOCTH. OrmnepupoBaHHEe MPOCTPAHCTBEHHBIMU —oOpa3zamu
00bEIMHSACT pa3Hble  BUIAbI  Y4eOHOW W TPYNOBOM  JACSATENBHOCTH,  SBIACTCS  OJHUM U3
npo(ecCHOHANBPHO BaXKHBIX KAadecTB, MOITOMY aKTyalbHa 3agadya (OPMHUPOBAHHS Yy OOyYaroluxcs
IPOCTPAHCTBEHHOTO MBILIUIEHHS KaK pPa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOIO
KOMITOHEHTA B MOATOTOBKE K MPAKTHYECKOMN NEITETHHOCTH IO MHOTUM HaIPaBJICHUSM.

[lenp ocBoeHusi mporpammbl yueOHoro kypca «['eomerpus» Ha 0a30BOM ypoBHE OOy4YeHHUS —
00111e00pa3oBaTeibHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYArONIUXCs 4Yepe3 oOecredueHue BO3MOKHOCTH
MPUOOPETEHUST M UCIIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPUYECKUX 3HAHUN M EHCTBUH, crielu(UIHBIX
Fe€OMETPHUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJIKEHHSI 00pa30BaHus MO CHELMAIBbHOCTSM, HE CBSI3aHHBIM C
MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[IpyopuTeTHBIMH  3ajjauaMud  OCBOEHMsI y4deOHoro Kkypca «Il'eomerpum» Ha 0a30BOM YpOBHE
B 10-11 xnaccax sBastoTcs: (hOpMUPOBAHKE MPEACTABICHHS O TEOMETPUU KaK YaCTU MHUPOBOI KyIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

dbopMHUpOBaHHE TIPEACTABJICHHS O MHOTOTpAaHHUMKAX U TelaxX BpalleHUsT KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJIEINSX, MO3BOJISIOUINX OMUCHIBATh U U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIEr0 MUPa;

dbopMupOBaHNE YMEHHUS paclo3HaBaTh Ha YePTEkKax, MOJENIX U B pealbHOM MUPE MHOTOTPAaHHUKU 1
TeJa BpallleHHUs;

OBJIaJICHHE METO/IaMHU PEIlIEHHUs 33]]a4 Ha TIOCTPOEHHUS Ha N300paKEHUX MPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBanue YMEHHUSI OTIEpUPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTpaHHUKAX
U TeJlaX BpalIEeHUsl U UX OCHOBHBIMU CBOMCTBaMU;

OBJIAJICHUE aJTOPUTMaMU DPEIICHUS OCHOBHBIX THUIIOB 3a/1ay, (pOopMHpOBaHUE YMEHHS MPOBOJIUTH
HECJIO)KHBIE JIOKA3aTeNbHbIE PACCYXKIECHHUS B XOJE€ pEIICHUs CTEPeOMETPHUYECKMX 3aJad U 3aJady ¢
MPaKTUYECKUM COJIEP)KAHUEM;

pPa3BUTHE WHTEIUICKTYIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW OOydYaroIMXcs, IO03HABATEIbLHOMN
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIILJICHHUS;

dbopMupoBaHUe (QYHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHOM TI'€OMETPUU: YMEHHUE paclO3HaBaTh
NPOSIBIICHUSI TEOMETPUUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX IKU3HEHHBIX
CUTyallMsiX W TPU U3YYCHUHU JPYrUX Y4eOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H
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3aKOHOMEpPHOCTEH, (OPMYIMPOBATh MX HAa A3bBIKE I'€OMETPUM U CO3/1aBaTh I'€OMETPUYECKHUE MOJEINH,
IPUMEHATh OCBOEHHBIM I€OMETPUYECKMH ammapar g PelIeHUs NPAaKTHMKO- OPUEHTHUPOBAHHBIX 3a1ad,
UHTEPIPETUPOBATh U OLICHUBATH ITOJIyYE€HHbIE PE3YJIbTaThI.

OTnu4UTeNbHOM O0COOEHHOCTBIO MPOrPaMMBbl 10 TEOMETPUHU SBISIETCS BKIIOYEHHE B  KypC
CTEpEOMETpUU B Hauyaje €ero Mu3yueHHs 3aJad, pellaeMblX Ha yYpOBHE MHTYMTHUBHOIO IO3HAHMA, U
oIpeeIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HajJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO
IPOCTPAHCTBEHHOI'O MBILIUIEHHUS, CTUMYJIMPYET NPOTEKAHWE HWHTYMTHUBHBIX IPOLECCOB, MOTHBHPYET
K JlaJIbHEHIIEMY U3yUYEHHUIO PEIMETa.

[Tpeanourenue oTHaércsl HArMIAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHMsl, TO €CTb T€OPETHUYECKHUE
3HaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IIPEJIMETHO- NIPAKTUYECKOW  JesATeNbHOCTH.  Pa3ButHe
IPOCTPAHCTBEHHBIX  MPEACTaBICHUN y OOy4yarolmMXCsi B Kypce CTEpEOMETpUH IPOBOJIUTCS 3a CUET
pelieHuss  3aJa4  Ha CO3JaHHME IPOCTPAHCTBEHHBIX 00pa30B M  3aJad Ha  ONEPUPOBAHUE
OpOCTpaHCTBEHHbIMU  oOpazamu. Co3gaHue oOpa3a IpPOBOIUTCS € ONOPOM Ha HarJSAHOCTH, &
OlepupoBaHue 00pa3oM — B YCIIOBUSIX OTBJIEYEHHS OT HArJSAHOCTH, MBICIEHHOTO W3MEHEHMsI €ro
UCXOJIHOTO COJCPKAHUS.

OCHOBHBIMU ~ COJEp’KaTeNbHBIMU  JIMHUAMU  ydyeOHOro Kkypca «l'eomerpusi» B 10-11
Kinaccax  sABsitorea:  «MHororpaHHuku», — «lIpsMble M MJIOCKOCTH B MpOCTpaHCTBe», «Tena
BpallleHus», «BeKkTopbl U KOOpAUHATHI B MPOCTPAHCTBEY.

®opMupoBaHuE JIOTHYECKUX YMEHHUH pacipeiesiieTcs He TOIbKO 10 COAEepKAaTeIbHbIM JIHUHUIM, HO U
1o rojilaM o0y4eHusl Ha YPOBHE CPETHET0 O0IIero 0Opa3oBaHusl.

Copepxannie o0pa3zoBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3ylIbTaTaM OCBOCHHS MPOTPAMMEI 110
TEOMETPHH, PACTIpeeAEHHBIM IO ToJaM 00y4YeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBIaICHHE
F€OMETPUUECKUMH TOHATHUAMU M HAaBbIKAMHU OCYILIECTBIISUIOCH IOCJIEOBATEIbHO M IOCTYNATENbHO, C
COONIOZICHHEM MPHUHIIMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCh B OOIIYI0 CHCTEMY
TEOMETPUYECKUX TMPEICTABICHUH OOyJalOmMXCsl, pacmmpsiss ©u yrayomss e€, oOpasys NpodYHBIC
MHO>KECTBEHHBIE CBSI3H.

OOmiee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3y4yeHHUS YdeOHOro Kypca

«"eomerpusi» — 102 yvaca: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA 10 KJIACC

IIpsimble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajllelbHbIE WU
CKpeluBaromuecs npsMsie. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B INPOCTPAHCTBE: IapajuIeIbHbIE
IpsIMBIE B IIPOCTPAHCTBE, NApAJUIEIBbHOCTD TPEX MPSAMBIX, MAPAIIIEIBHOCTD NMPSMOM U TUNIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM, YrOJl MEXAYy NPAMBIMHA B NPOCTPAHCTBE. llapaynenbHOCTh IUIOCKOCTEN:
napajuleJIbHble IUIOCKOCTH, CBOMCTBA NapajuIeIbHBIX IUIOCKOocTel. IIpocreiimme mnpocTpaHCTBEHHBIE
¢Gurypsl Ha MJIOCKOCTHU: TETPaAdAP, KyO, Mapaienenurne, HoOCTPOSHUE CEUeHUH.

[lepieHAUKYIApHOCTh TPAMOM U IIJIOCKOCTH: MEPHEHAUKYISIPHBIE NpsSIMbIE B IPOCTPAHCTBE,
npsiMble MapajielbHble U MEePHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK NMEPHEHAUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH, T€OpEMa O IPSAMOM NEPHEHAMKYJISIPHON IIJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJd MEXKIY
IpPSIMOM M IIJIOCKOCTBIO, JBYTPAHHBIM YroJ, JUHEHWHBIM Yroja IBYrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKHM O INIOCKOCTH, PACCTOSHHUE OT MPSAMOM 1O IUIOCKOCTH, IPOEKIUs
burypsl Ha TUIOCKOCTh. [lepHeHAUKYISIPHOCTh IUIOCKOCTEW: TMpPHU3HAK MEPHEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NEpIEeHIUKYIIApax.

MHororpaHHuKHU

IloHsiTHE MHOTOIpAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAaHHMKA, BBIITYKIbIE W HEBBITYKJIbIE
MHOT'OI'PAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroibHas npusma, TpaHUd U OCHOBAHUS IPU3MBI,
npsiMasi W HakJIOHHAs MpuU3Mbl, OOKOBass W TIOJHAs MOBEpPXHOCTh mpusMbl. llapannenenumnen,
IIPSIMOYTOJIBHBIN MTapaJuIeIIeIIUIIe]]
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u ero coiictBa. [lupamupa: n-yronpHas nupamMuja, TpaHM U OCHOBAaHUE NHUpPaMHbl, OOKOBas U
[I0JIHAsl TIOBEPXHOCTh MUPAaMUbI, IPABUIbHAS U yCEUEHHAs NUpaMua. DJIEMEHThl IPU3Mbl U ITUPAMUJIBL.
ITpaBrIIbHBIE MHOIOI'PaHHUKHU: ITOHATHE NPABUIBHOTO MHOTOI'PAaHHUKA, IPABUIIbHAS IIPU3Ma U NPABUIIbHAS
nupamMmuia, NpaBUIbHAS TPEYroyibHAs NUpaMuia M TpPaBWIBHBIA TeTpadap, Kyo. IlpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’p, NOAEKadAp U ukocadap. CeueHus npru3Mbl U MUPAMUIBL.

CuMMeTpHust B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTU. DJIEMEHTHI
CUMMETPUU B IUPAMHUJIAX, APAJUICICIIUIECAX, IPAaBUIBHBIX MHOTOTDAHHUKAX.

Bbruncienue 51eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, aumaroHanu, yriuel. [lnomans OGokoBoM
IIOBEPXHOCTH M MOJHON MOBEPXHOCTH HPAMOM MIpPU3MBI, IUIOIAAb OCHOBaHWH, TeopemMa O OOKOBOM
MOBEPXHOCTH MPSAMOI mpu3Msl. [Tnomans 60KOBOH MOBEPXHOCTH U MOBEPXHOCTH MPABHIBLHON MUPAMUIBI,
TeopemMa o IuIoIaayn yceu€HHol nupamusl. [lonstue 06 o6béme. O0bEM NHUpamMUIbl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASMU MOBEPXHOCTEH, 0O0bEMamu
IMOJOOHBIX TEIL.

11 KJIACC

Tesa BpameHust

[lwmHapudeckass  MOBEPXHOCTh,  OOpasymolmue  HWIMHAPUYECKOHM  MOBEPXHOCTH,  OCh
MWIMHIpUYECKON moBepxHOCTH. LunuHap: ocHOBaHusi U OOKOBas MOBEPXHOCTb, 0Opasyromias U OcCh,
IUIOIAAbh OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OChb U BEpIIMHA KOHUYECKOM
noBepxHocTH. KoHyC: OCHOBaHWME W BepiIMHA, OOpa3yromas W OCh, IUIOMAAh OOKOBOH W TIOJHOU
MOBEPXHOCTHU. Y CEYEHHBINH KOHYC: 00pa3yrollne U BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: mentp, paguyc, Iuamerp, IIonaas NOBepXHOCTH cdeprl. BzanmHoe pacnooxeHue
cdepbl U MIIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, miomanb chepsl.

N300paxeHue Tes BpalleHUs Ha INIOCKOCTH. Pa3BEépTka UIMHApPA U KOHYCA.

KomMOuHanmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIN 0KOJIO cepsl, chepa,
BIIMCAHHAS B MHOTOI'PAHHUK, WJIA TEJIO BPaLICHUS.

[Tonsitue 00 o0bEMe. OcHOBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 00bEME NMPAMOYTOJIBLHOTO
napasuienienumnena u cieActsus u3 He€. O0bEM HUIHHIIpa, KoHyca. O0BEM I1apa U mIomaas cepsl.

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH, 00BEMaMH
MOI0OHBIX Te.

Ceuenuss nunuHApa (MapajjielibHO M MEPHEeHIUKYISIPHO OCH), CeUeHHUs KOHyca (MapajljiesibHOe
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUS 1apa.

BexkTopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTu U B npocTpaHCcTBe. CII0KEHNE U BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha uyucio. Pa3noxeHune BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. llpaBuio mnapasienenumnesna.
Pemenue 3amad, CBA3aHHBIX C NPUMEHEHHMEM IIpaBWJI ACUCTBUH ¢ BeKkTopamu. IIpsmoyronbHas cucrema
KoopauHat B mpocTtpaHcTBe. Koopaunatsl BekTopa. Ilpocteilmve 3amaun B KoopAMHATAaX. YTOI MEXAY
BeKTOpaMH. CKaJspHOE NPOU3BEIEHUE BEKTOPOB. BhIUMCIEHNE YII0B MEXIy NPSAMBIMU U IIOCKOCTSIMHU.
KoopnnHaTHO-BEKTOPHBIM METO/I ITPH PELIEHUH T€OMETPUYECKHX 3a1au.

HHPEAMETHBIE PE3YJIBTATDBI

K kony o6yuenus B 10 kj1acce oOyyaromuics MOIy4UT CIEAYIOIINE TPEAMETHBIE pe3yIbTaThl:

OTIepUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, TUIOCKOCTh;

IIPUMEHSTHh aKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay;

OIEpUPOBATH NOHATUSIMHU: APAJIEIBHOCTD U IEPIEHIUKYIIPHOCTD MPSIMBIX U INIOCKOCTEN;

KJIaCCU(UIIMPOBAaTh B3aMMHOE PpACIOJIOKEHHE TMpPSAMBIX U  IUIOCKOCTEH B MPOCTPAHCTBE;

ONEepUpOBAThH MOHATUSMH: JBYI'PAaHHBIN yroj, TPaHU JBYTPAHHOTO Yria, pedpo ABYIpaHHOIO yIia,
JVHENUHBIN YToJl JBYTPaHHOIO yIja, IpayCcHas Mepa ABYIPaHHOIO YyIia;

OIEpUpPOBATh NOHATUSMU: MHOTOTPAaHHMK, BBIIYKJIBI M HEBBIMYKIBIH MHOTOTPaHHHK, 3JIEMEHTHI
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MHOI'OI'PAHHMKA, IPABUJIbHBIM MHOIOTPaHHUK;

pacrno3HaBaThb OCHOBHBbIE BHJbI MHOTOIPAHHUKOB (NMpaMuia, MOpu3Ma, MOPSIMOYTOJbHBIM
napajuieNienumne, Kyo);

KJIACCU(UITUPOBATh MHOTOTPAHHUKH, BHIOWpass OCHOBaHUS IS Kiaccu(uKanuu (BBIMYKIbIC H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, TpPaBUIbHbIE MHOTOIPDAHHUKU, TPSIMble U HAKIOHHBIE MPU3MBI,
napajuie’aenunesbl);

ONEepUPOBATh MOHATHSIMH: CEKylas IUIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB; OODBICHSITH
MPUHLIMUIBI HOCTPOCHHS CEYEHU, UCTIOJIb3YSI METOJI CIEO0B;

CTPOUTHL CCUCHUA MHOI'OI'paHHUKOB METOJOM CJICAOB, BBIIIOJHATH (BBIHOCHBIG) IIJIOCKUEC YCPTCIKU M3
PUCYHKOB IIPOCTBIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pelmiaTte 3ada4ud Ha HAXOXJACHUC TI'COMCTPHUYCCKUX BCJIIMYUH II0 06pa3uaM Wi ajJropurmam,
NPUMEHSISI U3BECTHBIE AHAJUTHYECKHE METOJAbl IPU PEHICHUH CTAaHIApTHBIX MaTEeMaTHMYECKHUX 3ajad Ha
BBIYHCIICHUC paCCTOHHI/If/’I MCXKAY ABYMA TOUKAMH, OT TOYKH OO HpHMOI;'I, OT TOYKH OO IJIOCKOCTHU, MCIKIY
CKPEIIHBAIOIIUMUCS MTPSIMBIMH;

peiiath 3aJadd Ha HaXO0XICHUC TI'COMCTPHUYCCKUX BCJIIMYUH II0 06pa311aM WK aJiropuTMam,
OPUMEHSISI  U3BECTHBIE  AQHAUTUYECKHME METOAbl TMPU  PEUICHUU CTaHJAPTHBIX MaTeMaTUYECKUX
3ala4 Ha BBIYMCIICHHUC YIJIOB MCXKAY CKPCHIUMBAIOIIHUMUCA IHPAMBIMHU, MCKIAY HpHMOﬁ N IINIOCKOCTBIO,
MEX1y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIUUCIATH, OOBEMBI U IJIOWAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, NHUpPaMUIa) C
IpUMEHEHHEM (OPMYJI, BBIYMCIATH COOTHOLIEHUS MEXIy IUIOIAIMU IOBEpXHOCTEH, 00bEMaMu
M0I00HBIX MHOTOTPaHHHUKOB;

ONCpHUpOBATh MMOHATHUAMU: CUMMCTPUA B ITPOCTPAHCTBE, ICHTP, OCh U IIJIIOCKOCTH CUMMETpPHUH, HUCHTP,
0Cb U TJIOCKOCTh CHMMETPUU (PUTYPHI;

HU3BJICKATD, npeoOpa3oBHIBATH 5 UHTEPIPETUPOBATH uH(POPMALIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX;

IPUMEHSTh TeoMeTpUudYecKkue (PaKThl AJS PEHICHUS CTEPEOMETPUYECKHX 3ajad, MPEANoIarariumx
HECKOJIbKO LIaroB peUIeHMs], €CIM YCIIOBUS IPUMEHEHUs 3aJJaHbl B IBHOU (opme;

MPUMEHSTh MPOCTEUIIIE MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MPUBOJIUTH TPUMEPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEW B MPHUPOJE M JKHU3HH, PACIO3HABATh
IMPOSABJICHUEC 3aKOHOB '€COMCTPUHU B UCKYCCTBE;

MPUMEHSTh TMOJIyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEANbHBIE CUTYallUH U TMPUMEHSTh
U3YYEHHbIE TOHATUS B INPOLECCE IMOMCKAa PEIIEHUS MaTeMaTU4YecKu CPOpPMYJIUPOBAHHON MPOOIEMBI,
MOJICTIMPOBATh peallbHbIE CHUTYallM Ha S3bIKE TE€OMETPUM, HCCIENOBaTh IOCTPOCHHBIE MOJAETU C
UCIIOJIb30BaHUEM I€OMETPUUECKUX MOHITUNA U TEOpEM, arrapara ajareOpsbl, pelarh NpakTHYeCKue 3aauu,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEIUYUH.

K xon1ty o0yuenus B 11 kiracce o0ydaromuiicss Hay4uTCs:

ONneprupoBaThH IIOHATUAMU: MUIMHAPHUYCCKAass IOBEPXHOCTD, 06pa3y}01une HHHHHHpH‘I@CKOﬁ
MOBEPXHOCTH, LMIMHJIpP, KOHMYECKas MOBEPXHOCTh, 0Opa3yolue KOHWYECKOH MOBEPXHOCTH, KOHYC,
chepuyeckas MoBEpXHOCTb;

pacrio3HaBath Tella BpalleHus (LUIMHAP, KOHYC, cdepa U 1map); 0ObACHATh CIOCOOBI
MOJIyYEHUs Tell BpallleHus; KJIacCCU(PUIIMPOBATh B3AUMHOE PACIIOIOKEHHE CPEephl U
IUIOCKOCTH;

ONepUpPOBATh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA CErMEHTa, LIapOBOI
CJIOHM, OCHOBaHME 1IAPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJI05, IIIAPOBOW CEKTOD;

BBIYUCIISITH OOBEMEI U TIomaian HOBerHOCTefI TEJI BpalllCHUA, TCOMETPUUCCKUX TEJI C MIPUMECHCHUEM
bopmyu;

OIepUpPOBATh MOHSATUSMHU: MHOTOI'PAaHHUK, BIIMCAHHBIN B cpepy U OMHCAHHBIN 0Ko0JIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHS;

BBIYUCIIATE COOTHOIICHUA MEKAY IIIOIIAaAAMU HOBerHOCTeI)’I 1 00bEMaMU HO}IO6HBIX TEJI,
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n300pakaTh U3ydaeMble GUTYPHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY,
cOOKy, CHU3Y, CTPOUTb CEYECHUs TeJl BpallleHus,

U3BJICKATh, UHTEPIPETUPOBATH u peoOpa3oBHIBATH UHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

OIIEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATD JICUCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUSA BEKTOPOB M YMHOKEHHUs BEKTOPA HA YUCIIO,
O0BSCHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T;

IIPUMEHSATH IIPABUJIO IapalIeNICIIUIIEa;

OIEpPUPOBATh IOHATUSAMHU: JIEKapTOBBl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJI MEXKAY BEKTOPAMHU, CKaIIPHOE IIPOU3BEAECHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIaHAPHBIE BEKTOPBIL;

HaxOJIUTb CYMMY BEKTOPOB U IIPOM3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY BEKTOPAMH, CKAIIIPHOE
IIPOU3BEJICHUE, PACKIAIBIBATE BEKTOP 10 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

3a[aBaTh IUIOCKOCTh YPAaBHEHUEM B JEKApTOBOM CUCTEME KOOPAMHAT; IPUMEHATH I€OMETPUYECKHE
(dakThl [ pelleHus CTEPEOMETPUUECKUX 3aj1ad,

MPEANOIAralolIuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUA IPUMEHEHMS 3aJaHbl B SBHOHN
bopme;

pemaThs IpOCTEHUIINE TEOMETPUYECKUE 3314l HA IPUMEHEHNE BEKTOPHO- KOOPJAUHATHOTO METO/1A;

pewiarth 3aJa4d Ha J0Ka3aTEIbCTBO MAaT€MAaTHUYECKUX OTHOLICHUN M HAXOXXIECHUE I'€OMETPUYECKHUX
BEJIMYMH 1O 00pasliaM WIM ajIropuTMaM, NPUMEHsSsS H3BECTHHIE METOJbl IPU PELIEHUH CTaHIAPTHBIX
MaTEeMaTUYeCKUX 3a/1a4;

IIPUMEHSATD IIPOCTEHIINE IIPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBI IIPH
peLIEeHNN CTEPEOMETPUYECKUX 3a/1a4;

IIPUBOAUTH IIPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M JKHU3HHU, DPACIO3HABATh
IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;

IIPUMEHSATH ITOJYYEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH PEAJbHBIC CUTYallMM U NPUMEHATH
U3y4eHHbIE TOHATHUS B TMpOIecce IMOMCKA pEIIeHHs MaTeMaTH4ecKu C(HOpMYIMPOBAHHOM NpoOIeMbl,
MOJICIINPOBATh PEAIBHBIE CHUTYallMd Ha S3bIKE T'€OMETPUH, MCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATUH U TEOpeM, anmnapaTa anreOpbl, penarb NpakTHUeCKue 3a1a4H,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUYECKUX BEINYHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
HaumenoBanue pasaena KonunuyectBo OcHoBHoOe cogepKaHue OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4YaI0IIMXCsl
(Tembl) Kypca 4acoB
BBeznenue B crepeoMeTputo 10 OcCHOBHBIE IIOHATHS CTEPEOMETPUU: AKTYyau3upoBaTh (aKThl U METOABI INITAHUMETPHUH,
TOYKa, MpsiMasi, IIIOCKOCTb, pElIeBaHTHBIE TEME.
npoctpancTBo. [IpaBuia n3o0paxeHus ouryuaTs npeacTaBieHus: O IPOCTPAHCTBEHHBIX
Ha PUCYHKaX: U300pakeHUs ¢burypax, pa3oupars npocTeiime npaBuIa
IIJIOCKOCTEM, MapajuIeNIbHBIX IPSIMBIX U300pakeHHst STHX GUTYP.
(OTpe3KoB), cepeaNHbI OTPe3Ka. M300pakaTh NpsAMyI0 U INIOCKOCTh Ha PUCYHKE.
[TonsTust: mepecexaronecs Pacno3HaBaTh MHOTOIpaHHUKHU, TUPAMULY, KyO,
IUIOCKOCTH, TTEPECEKAOLINECs psiMast Ha3bIBaTh MX HJIEMEHTBHI.
U IUIOCKOCTb. Jenatpb puCyHOK Ky0a, THpaMHIbl, HAXOIUTh OIINOKH B
3HAKOMCTBO C MHOTOI'PaHHUKAMH, HEBEPHBIX U300paKEHHUSX.
n300pakeHre MHOTOIPaHHUKOB 3HAKOMMTBCS C CEUYCHUSIMU, C METOJIOM CJIEIIOB;
Ha PUCYHKaX, Ha MPOEKIMOHHBIX MCIIOJIb30BAaTh AJIs IOCTPOEHUS CEYEHUSI METOL CIIEJOB,
yeprexax. HauanbHble cBeieHUS KpaTKO 3allMChIBATh IIark TIOCTPOSHUS CEUSHHUSI.
0 KyOe ¥ mupaMuie, UX pa3BEPTKU Pacno3HaBaTh BUJ CEYEHUSAN OTHOLLIEHUH, B KOTOPBIX
u Mojienu. CedeHHst MHOTOTPaHHUKOB. cedeHue AeauT pedpa Kyda, HaX0IUTh IJIOAIb
[TonsTHE 006 aKCHOMATHYECKOM CEUeHMS.
MOCTPOECHUU CTEPEOMETPUH: AKCHOMBI Hcnonb3oBath nogodue npu pereHny 3aiay Ha
CTEPEOMETPUU U CIEACTBUS U3 HUX IIOCTPOEHUE CEUEHUI.
3HAKOMMTBCS C AKCHOMATHYECKUM [TOCTPOCHUEM
CTEPEOMETPUH, C AKCUOMAMHU CTEPEOMETPUHN U
CJIEJICTBUSIMU U3 HUX.
NnarocTpupoBaTh aKCHOMBI PUCYHKAMHU U
IIpUMepaMu U3 OKpYyKaroleil 00CTaHOBKU
[Ipsimble 1 mockocTH B 12 B3anmHOe pacnosokeHne npsiMbIx AKTYyaIu3upoBaTh (akThl U METObI INTAHUMETPHUH,

MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN

B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
MapaJuIeIbHbIE U CKPEIMBAIOLINECS
IpsSIMBIE.

ITapayienbHOCTh IPAMBIX

1 IVIOCKOCTEH B IPOCTPAHCTBE:!

IapaJuleIbHbIC NPSIMBIE B IPOCTPAHCTBE;

peNeBaHTHBIE TEME, IPOBOANTH AHAJIIOTHH.
IepeuncasasTb BO3MOXKHbIE CITIOCOOBI PACIIONI0XKEHUS
JBYX NPSIMBIX B IIPOCTPAHCTBE, WILTFOCTPUPOBATh UX Ha
IpuMepax.

JdaBaTh onpeaesieHHe CKPEIIMBAOIINXCS TPSAMBIX,
(hopMyIMPOBATH NPU3HAK CKPEIIUBAIOIIHUXCS
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MapaJUIEIIbHOCTD TPEX NPSIMBIX;
[apaJUIEIbHOCTD MIPSIMOU U IUIOCKOCTH.
V1Bl ¢ COHAPAaBICHHBIMYA CTOPOHAMU;

YroJI MeXAY IPSIMBIMHU B IPOCTPAHCTBE.

[Tapaju1eIbHOCTB IUIOCKOCTEH:
napaJJielibHble INIOCKOCTH; CBOWCTBA
MapaJUIEIIbHBIX IIJIOCKOCTEH.
[Ipocreiinve npocTpaHCTBEHHbBIE
¢Gurypsl Ha IJIOCKOCTU: TETPA3IP, KYO,
napaiesienune]1; IOCTPOSHUE CeYeHUH

MPSMBIX U IPUMEHSATH €T0 IIPU PELLICHUN3a/1au.
Pacno3naBaTh npu3My, Ha3bIBaTh €€ JIEMEHTHI.
CrtpouTh ceueHus MPU3Mbl Ha TOTOBBIX

YyepTeKax.

IepeuncasaTb BO3MOXKHBIE CIIOCOOBI B3aUMHOTO
PacIoIOKEHUs MPSMON U TUIOCKOCTHU B
IIPOCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOIIHE
IPUMEPBI U3 PEaTbHOM KU3HHU.

JdaBaTh onpeaejieHHe NapajuIeIbHOCTH NIPSAMON U
IJIOCKOCTH.

®opMyJIMpPOBaTh NPU3HAK

NapauIeIbHOCTU MPSMOU U TUIOCKOCTH, YTBEPKICHUE O
IIPSIMOM TepeceyeHus ABYX INIOCKOCTEH, MPOXOIAIINX
yepe3 napajijiesibHbIE MPsIMBbIE.

PemaTe npakTudecKue 3a1a4n Ha IIOCTPOEHUE
CEYEHUI MHOTOTPaHHHKA.

OO0BSACHATH CTy4yal B3aHMHOTO PacoIOKEHUs
IIJIOCKOCTEM.

JdaBaThb onpeaesieHue mapamiebHbIX MIOCKOCTEN;
NPUBOANTH MPUMEPHI U3 PEATbHOM KU3HU U
OKpYy>karolel 00CTaHOBKH, WILTIOCTPUPYIOLIUE
NapaJuIeIbHOCTD MJIOCKOCTEM.

Hcnoubp30BaTh IPU3HAK NapaJUIEIIBHOCTH JBYX
IUIOCKOCTEH, CBOMCTBA MapajlIENbHBIX TNIOCKOCTEN ITPU
pelieHnu 3aaa4 Ha noctpoeHue. O0bACHATD, UTO
Ha3bIBaeTCs NapaljIeIbHbIM MPOEKTUPOBAHUEM

1 KaK BBIMOJIHSAETCS MPOEKTUpOBaHue GUryp Ha
IIJIOCKOCTB.

H3006paxkars B napajuienbHON NPOESKIMH pa3INuHbIe
reomerpuueckue Gpurypsl. Moge1upoBaThb
peasibHbIE CUTYAIMH Ha S3bIKE TEOMETPHH,
HCCIIEA0BATh [IOCTPOCHHBIE MOEIIH

C UCIIOJIB30BAHNEM I€OMETPUYECKUX MOHATHH.
Hcnonb3oBaTh Npy pelIeHNN 3a/1a4 HAa IOCTPOCHUE
CEYEHU I NOHITHE NapauIeIbHOCTH, TPU3HAKU
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M CBOMCTBa MnapaJiuICJIbHBIX MPAMBIX Ha IIJIOCKOCTH

[leprieHAMKYASAPHOCTD NPSAMBIX 1
IJIOCKOCTEN

12

[TepneHuKyasspHOCTH MPSAMOMN

Y TUIOCKOCTH: MIEPIICHIUKYIISPHBIC
IpsIMbIE B IPOCTPAHCTBE, MPSIMbIE
napajuieibHbIe ¥ EPICHIUKYISPHBIC
K IJIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH TIPSIMOit

U TUIOCKOCTH, TEOpeMa O IPsIMO
MEePIEHANKYJISIPHON TIIIOCKOCTH
[leprieHIUKYNSIp U HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JO MJIOCKOCTH,
paccTosHuE OT MPSAMOH 710 IIIOCKOCTH

AKTYyaIu3upoBaTh (GakThl U METObI INIAHUMETPHUH,
pElEeBaHTHBIE TEME, IPOBOAUTH AHAJIIOTUH.
O0BACHATD, KAKOUW YTOJ Ha3bIBAECTCS YTIIOM MEXKIY
NIEPECEKAIOIIMMHUCS IIPSIMBIMU, CKPEIIUBAIOUMUCS
IPsIMBIMU B IPOCTpaHCTBe. JlaBaTh onpenesieHue
MEPIEHIUKYIISPHBIX IPSIMBIX U IIPSIMOH,
NEPIECHIUKYJIAPHON K IIJIOCKOCTH.

Haxoauts yribl MeXay CKpEIUBAIOLIIMMUCS
IpSMBIMHU B Ky0e U TUpaMue.

IIpuBoOAMTHL NPpUMeEPHI U3 PEANTbHON KU3HU U
OKpy’Karoliel 06CTaHOBKH, HITIOCTPUPYIOIINE
HEPIEHIUKYISAPHOCTD NPSIMBIX B IPOCTPAHCTBE

Y IIEPIIEHUKYJIIPHOCTD IPSIMOM K IIJIOCKOCTH.
@opMyJIMPOBATh IIPU3HAK NEPIICHIUKYIIPHOCTH
IPSIMOM U IVIOCKOCTH, IPUMEHATH €70 Ha MPAKTUKE:
OOBSACHATH NEPIEHANKYIIPHOCT pedpa Kyda u
JUaroHaJIi €ro rpaHu, KOTopasl COEPIKUT, HAXOAUTh
JUIMHY T1aroHainu Kyoa. BelaucisTe BHICOTY
IIPaBUJILHOM TPEYTrOJIbHOU U IIPABUILHOU
YeThIPEXYTOJIbHOM NMUpaMu 1o AJIuHaM pedep.
Pematp 3aaun Ha BBIYUCIIEHNUS, CBA3AHHBIE C
MEPIEHIUKYISIPHOCTBIO IIPSIMOU U IIJIOCKOCTH,

C UCIIOJIb30BaHUEM IIPH PELICHUH MIJIAHUMETPUUYECKUX
(haKTOB M METOIOB.

OO0BSACHATH, YTO HA3BIBAIOT MEPIEHANKYIIPOM U
HAaKJIOHHOM U3 TOYKH K IUIOCKOCTH; POEKIMEN
HaKJIOHHOM Ha MIOCKOCTh. OOBACHATH, UTO HA3bIBAETCS
pacCTOSTHUEM: OT TOUYKH JI0 TUIOCKOCTH; MEKIY
NapaJyieIbHBIMHU INIOCKOCTSIMU; MEXTY IPSIMOH U
MapajuIeIbHOM €11 INIOCKOCTBIO; MEXITY
CKPEIIMBAIOIINMHUCS IPSIMBIMHU.

HaxoauThb 3TH paccTOsIHUS B IPOCTBIX CIIydasix B Kyoe,
Nupamuze, IpusMe.

MopeanpoBaTh peajabHbIC CUTYallUU Ha SI3bIKE
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TrE€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE MOJIEIH

C UCIIOJIb30BaHNEM I'€OMETPUYECKUX TTOHSATHI.
Hcnoab30BaTh IpH PELICHUH 33/1a4 Ha OCTPOCHUE
cedyeHuit reopemy [ludaropa, cBorictBa
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

VYTIBI MEXTY IPSAMBIMH U
MJIOCKOCTSIMU

10

VYTI1bl B IPOCTPAHCTBE: YIOJ MEXIY
IIPSIMOM U IIJIOCKOCTBIO; IBYTPaHHBIN
YTOJ1, TUHEUHBIN YroJl IByrpaHHOIO
yria.

[lepneHAMKyYISIPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIEHANKYIIPHOCTH JBYX
miockocreil. Teopema o TpEx
MIEPIICHIUKYIISIpax

AKTYyaJIu3upoBaTh PaKThl U METO/bI TUIAHUMETPUH,
pEeleBaHTHBIE TEME, IPOBOIUThH aHAJIOTUH.

JdaBaThb onpenesieHue yria Mex1y IpsMon U
IUTOCKOCTBIO0, POPMYIIUPOBATH TEOPEMY O TPEX
HEPIICHIUKYIIApax 1 00paTHYIO K HEH.

Haxoauts yros Mexay NpssMOn U INIOCKOCTBIO B
MHOTOI'PAaHHUKE, PACCTOSIHUE OT TOUKH J10 IIPSIMOM

Ha IJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

o Tpéx nepneHaukyispax. [IpoBoauts Ha uepTexe
NEPIEHIUKYJIAP: U3 TOUKH Ha MpPSIMYIO; U3 TOUYKM Ha
IJIOCKOCTb.

JaBathp onpesieiieHre IByrpaHHOro yria U ero
251eMeHTOB. OOBSICHATh PAaBEHCTBO BCEX JIMHEHHBIX
YIJI0B JIBYTPAHHOIO yrija.

Haxoauthe Ha 4yepTeke ABYIPAaHHBIM yroyl IpH
pebpe mnupamuabl, NPU3MBL, Mapauielenunena.
JlaBaTh onpenesieHue yriia MeXay IIOCKOCTSIMM.
JaBatp ompenejienne 1 (opMyJMPOBATH NPHU3HAK
B3aMMHO NEPIIEHIUKYJISIPHBIX TUNIOCKOCTEM.

HaxoauTth yrisl Mexay MIOCKOCTSAMU B KyOe U
UpamMHJIE.

Hcnonb3oBaTh Npu pelieHnH 3a/1a4 OCHOBHbBIE
TEOPEMBI U METO/IbI IITAHUMETPUH.

MoaenupoBaTh peajbHbIe CUTYallUH Ha SI3bIKE
TFEOMETPHUH, HCCJIe0BATH TIOCTPOEHHBIE MOJIENH

C CTIOJIb30BaHUEM T€OMETPUUYECKUX MTOHITUH.
Hcnonb3oBaTh NIpH pelIeHNH 3a7ja4 Ha IOCTPOECHUE
CEYEHUN  COOTHOIIEHHS B  IPSIMOYIOJbHOM
TPEYTOJIbHUKE

MHoOrorpaHH1uKH

11

IlousTne MHOT'OI'paHHHWKA, OCHOBHBIC

AKTYaJu3MpoBaTh PaKThl U METO/bI TUIAHUMETPUH,
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9JICMCHTLI MHOT'OI'PaHHUKA, BBIITYKJIBIC U

HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA.

ITpusma: N-yroapHas IpU3Ma; IpaHu U
OCHOBaHUs IPU3MBL; IIpsiMast U
HaKJIOHHAs IPU3MbIL; OOKOBas U
I10JIHAsl HOBEPXHOCTh IIPU3MBI.
[Tapannenenumnen, npsiMOYTrOJbHbBIN
IapaJuleIenuIe]] U €ro CBOMCTBA.
ITupamua: N-yroyibHas Nupamuza,
IpaHu ¥ OCHOBaHHE MTUPaMU/IbI;
OOKOBast ¥ OJIHAsI HOBEPXHOCTh
MUPAMU/Ibl; IPaBUIIbHAS U yCEUEHHAs
upaMua.

DneMEHTHI IPU3MbI U TUPAMUBI.
[TpaBriIbHBIE MHOTOI'PAHHUKH:
MOHSTHE MTPaBUILHOTO
MHOT'OTpaHHMKA; IPaBUJIbHAS TPU3Ma
U [IpaBWJIbHAs MUPAMUIA; IPAaBUIIbHAS
TpeyrojbHas NupaMuaa

Y NIPaBUWIbHBIN TETpadap; KyO.
IIpencraBnenue o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3p, JOJAEKadAP
U UKOCadIp.

CummeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO TOUKH,
MPSAMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETpPHUHU B IUpPaMHIaX,
napajuiesienumne1ax, NpaBuIbHbIX
MHOTOI'paHHHMKaX. Beruncienue
AIIEMEHTOB MHOT'OI'PaHHUKOB: pEOpa,
JraroHan, yrisl. [lnomaas 6okoBoi
ITOBEPXHOCTHU U MOJTHON IIOBEPXHOCTH
MPSMOW HPU3MBIL, TUIOLIA1b OCHOBAaHUH,
TeopemMa 0 OOKOBOM OBEPXHOCTH

pEJEeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHH.
JaBaTp onpenesieHue napajueienumesa,
pacmo3HaBaTh €ro BUJbl U U3y4yaTh CBOWCTBA. laBaTh
OlpezeiIeHUE MMPaMUIbl, PACIIO3HABATDH BHJIbI
nupamu, (popMyTHpPOBATH CBOMCTBA pEOEpP, rpaHei u
BBICOTBI ITPAaBHIIBHON ITMPaMUIBL.

HaxoauTh mioma b NoJHON 1 60KOBOM TOBEPXHOCTH
IUPAMHUJBL.

JdaBaTh onpeaejieHHe YCEYEHHOM MUPAMMUIBI,
Ha3bIBaTh €€ YJIEMEHTHI.

®opMyJIMPOBATh TEOPEMY O ILIOIIAAN OOKOBOM
IOBEPXHOCTHU IIPABUIILHOW YCEUEHHOM MUPAMUBI.
PemaTe 3a1a4n Ha BBIYMCIICHNE, CBSI3aHHBIE C
NUPAMHJAMU, a TAKXKE 3a7a4d Ha [IOCTPOCHUE CEUEHUI.
[JaBaTh onpeaejieHue IPU3MbI, PacClO3HABATH BUbI
IpU3M, H300pakaTh Ipu3Mbl Ha ueprexe. Haxoauts
IJIOLIA/1b MTOJIHOM UM OOKOBOM MOBEPXHOCTH MTPU3MBI.
M3yuaTs cooTHOIIEHUs Difnepa it uncia péodep,
IPAaHEN U BEPIIMH MHOTOI'PaHHUKA.

H3y4yaTs BUIBI IPAaBUIIBHBIX MHOTOTPAaHHUKOB, UX
Ha3BaHUA U KOJIWYeCTBO rpaHeil. U3yyarsn
CUMMETPHUIO MHOT'OI'PaHHUKOB.

OO0BSACHATH, KaK1€ TOUKH Ha3bIBAIOTCA
CUMMETPUYHBIMU

OTHOCHTEJIBHO JAHHOM TOYKH, IPSIMOU MJIN IIJIOCKOCTH,
YTO HA3bIBAIOT LIEHTPOM, OCHIO WJIU IIJIOCKOCTBIO
CUMMETpUU UTYPBHI.

IIpuBoAUTH NpUMeEPBI CUMMETPUYHBIX GUTYP B
ApXUTEKTYype, TEXHUKE, IPUPOJE.

MopenupoBaTh peajabHbIe CUTYallud Ha SI3bIKE
T€OMETPHH, UCCIEA0BATh NIOCTPOEHHBIE MOJEIHN

C UCIOJIb30BaHUEM F'€OMETPUUECKUX TIOHATHUH,
HCIOJIb30BATh M0J00HE MHOIOTPAHHUKOB
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npsaMoii npusmsl. [Inomans 6oxoBoi
HOBEPXHOCTU M IOBEPXHOCTH
NPaBWIBHOIN MUPaMUIBI, TEOpEMa

0 TIoIa I 60KOBOH OBEPXHOCTH
YCEUEHHOW MUPaMUJIbI

O0BEMBI MHOTOTPAaHHUKOB 9 [Tonsitre 06 066éMe. OOBEM AKTYaJM3upPOBaTh (DAKTHI 1 METO/IbI TUTAHUMETPHH,
MUPAMH/IBI, TPU3MBI pEJIeBaHTHBIC TEME.
OO0BbSICHATD, KaK U3MEPSIOTCS 00bEMBI TE,
IIPOBO/IS AHAJIOTHIO C U3MEPCHHUEM IO IeH
MHOTOYTOJIbHIUKOB. ®OpPMY/JIHPOBATH
OCHOBHBIC CBOMCTBA O0OBEMOB.
N3yuathb, BLIBOAUTH opMyJIbI0OBEMA
IPSIMOYTOJIEHOTO TIapaJlICIICTINIIC A, IPU3MBI U
MUPAMU/IBL.
BoruncasTs 006EM MPU3MBI B IUPAMUJIBI TI0 UX
anemenTaM. IlpuMeHATH 00BEM TS pelieHus
CTEPEOMETPUICCKHUX 3aJ1a4 U JUISI HAX OXKICHHS
T€OMETPUUYECKUX BEINYHH.
MojaenupoBaTh pealibHbIC CUTYAIHH Ha S3BIKE
TeOMETPHUH, HCCJIe0BATH TOCTPOSHHBIE MOJIEIH
C MICTIOJIHb30BAaHUEM T€OMETPUICCKUX MTOHITHN
[ToBTOpEeHMeE: ceueHus, 4 [Toctpoenue ceyenwii B CTpouTh ceueHrne MHOTOTPaHHUKA METOJIOM CJIEIOB.
PACCTOSHUS U YTIIbI MHOTOTPaHHHUKE. JlaBaTh onpe/esieHNe PACCTOSIHUS MEXKIY (PUTypamHu.
Brruncnenue pacCTOSHUN: MEXKIY HaxoauTthb paccTosiHre MeX 1y MapaiieIbHbIMU
JIBYMsI TOYKaMH, OT TOYKH JIO TTPSIMOM, IJIOCKOCTSIMH, MEXKTY ITIOCKOCTBIO ¥ TIapajlIeIbHON
OT TOYKH JI0 TIIOCKOCTH; MEXTY eil mpsMoii, Mex Iy
CKPEIIUBAOIIMMHUCS MTPSIMBIMHU. CKPEIIHUBAOIIUMUCS MTPSIMBIMH.
Brrancnenue yrioB: MexIy CTpouTh JTUHEHHBIN Yoy IBYTPAHHOTO yTiia Ha
CKPEIIUBAIOIIUMUCS TTPSIMBIMH, YepTeke MHOTOTPaHHUKA H HAXO/IUTh €0 BEJTHUHHY.
MEXy TPSIMO U MIOCKOCTBIO, HaxoauThb yribl MeX Ay MIIOCKOCTSIMU B
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKTY MHOTOTpaHHUKAX
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO 68
YACOBTIO ITPOT'PAMME
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11 KJIACC

HanmenoBanmue pa3ziesna KoanuectBo OcHoBHOe coJep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
(Tembl) Kypca 4acoB
Tena BpamieHus 12 Cdepa u map: HeHTp, pajanyc, AKTYaJIn3upoBaTh GaKThl © METObI TUTAHUMETPHH,

JTUaMETp; TUIOLIA/lb TOBEPXHOCTH
c¢epsl. BzanMHoe pacrnionoxxeHue
cdepbl U IIIOCKOCTH; KacaTelbHast
IIJIOCKOCTH K cepe; MIIomas Chepol.
N3o0pakenue cdepsl, mapa Ha
IJIOCKOCTH.

Ceuenus mapallununapuyeckas
MOBEPXHOCTh, 00pa3yromue
[UIMHIPUYECKON TOBEPXHOCTH, OCh
[IWIHHIPAYECKON TTOBEPXHOCTH.
[unuaap: ocHOBaHUS M OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
TIoMIaib OOKOBOM U MOJHOM
MTOBEPXHOCTH.

N3obparkenue MUIMH/IPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUIHHIPA (TDI0CKOCTHIO, MapaiebHON
VT TIePTIICHAUKYISIPHOM OCH IMIIMHpA

pelieBaHTHBIE TeME, IPOBOAUTH aHAJIOTHU.
JlaBaTh onpeesieHusi Cephl ¥ Iapa, uX INEHTPa,
paauyca, TuameTpa.

OnpenensTs chepy Kak GUrypy BpameHHust OKPYKHOCTH.
HccnenoBath B3auMHOE pacIioyioxkeHue chepsl u
IUIOCKOCTH, IBYX c(ep, HILTICTPUPOBATH 3TO Ha
YepTekax U pUCYHKaX.

dopmyaMpoBaTh ONpEIETICHUE KacaTeIbHOM MII0CKOCTH
K cdepe,

CBOMCTBO Y MPU3HAK KACATEIHHOM MIOCKOCTH.
3HAKOMMTBCS C T€0/1I€3NYECKUMHU JINHUSIMU Ha
chepeOO0bACHATD, YTO HA3BIBAIOT IIUITUHIPOM,
Ha3bIBaTh €ro AeMeHThl. U3yuaTh, 00BSICHATD, KakK
MOJIYYUTh IUIMHAP MYTEM BpAIICHUS

MPSIMOYTOJIbHUKA.

BbIBOAUTH, HCTI0/1b30BATH (POPMYJIBI 1JI1 BBIYUCIICHUS
TIoaAu OOKOBOM MOBEPXHOCTH LIUIUH/PA.

N3yuarsb, pacno3HaBaTh pa3BepTKy HAIMH/IPA.
N300paxkaTh HWIMH]P U €70 CEYEHUS TIIIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 ero 0Ch, MapajyIeaIbHON UIN
NEePHEHANKYISIPHON OCH.

HaxoauTsp ruiomanm 3tux ceuyeHuii. MoaeanpoBarhb
peanbHbIe CUTYallUU Ha SI3bIKE T€OMETPHH,

HCCJIeI0BATH MTOCTPOCHHBIC MOJICIN

C UCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUN

KoHnueckas moBepXHOCTS,
o0Opa3yronme KOHUIeCKOU
MTOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW IMMOBEPXHOCTH.

O0BSACHATH, KAKOE TEJIO0 HA3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 3JIEMEHTHI.

HN3y4aTh, 00BSICHATH, KaK OJIYYUTh KOHYC MYyTEM
BpalIeHUs MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
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KoHnyc: ocHOBaHuE U BEpILIHHA,
o0Opa3yrouias 1 och; MIONIA/Ib

OOKOBOI1 ¥ IIOJTHOW TOBEPXHOCTH.
Y ceu€HHbI KOHYC: 00pa3yromye
¥ BBICOTA; OCHOBAHUS M OOKOBast
MTOBEPXHOCTb.

N300pakeHre KOHyca Ha INIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus koHyca (IJI0CKOCTHIO,
napauieIbHON OCHOBAHMIO,

Y IUTOCKOCTBIO0, MPOXOISIIEH
yepes3 BEPILUHY)

N300paxkaTh KOHYC U €T0 CEYEHMSI INIOCKOCTHIO,
MIPOXOASAIIEH Yepes3 0Ch, U MIIOCKOCTBIO,
NIEPIEHIUKYIISIPHON K OCH.

H3yuars, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBOANTS, HCTIOIB30BATH ()OPMYITBI ISl BHIYUCICHUS
ionaiu G0KOBOM MOBEPXHOCTH KOHYCA.

HaxoauTsp muiomaaym ce4eHui, poXoIauX Yepes
BEpPUIMHY KOHYCA WJIU NEPHEHANKYIISPHBIX €r0 OCH.
OO0BSICHATH, KAKOE TEJIO Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3yuathb, 00bACHATSH, KaK €r0 NOJYyYUTh IYTEM
BpalIEHUs IPSIMOYTOJIbHOW Tpaneuuu.

BbIBOANTH, IPUMEHATH GOPMYITY JUTSI BEIYUCIICHUS
o1 00KOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCa

Kom0Ounanust ten BpaieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMMCaHHBIN 0KOJI0 cdepsrl; chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WU

B TEJIO BpaIllCHUS

AKTyaJau3upoBaTh GakThl U METObI IUTAHUMETPHH,
pEJIEBAHTHBIE TEME, IPOBOINUTDH aHAJIOTHH.

Pemarh crepeomeTpuueckue 3a1a4u, CBSI3aHHBIE C
TE€JaMM BpAIIEHUs, TOCTPOCHUEM CEUEHU Tell
BpallleHUs, C KOMOMHAIUSIMU TEJl BpaIlleHUs

Y MHOTOTPaHHUKOB Ha HaX0XKJIEHNE T€OMETPUUECKUX
BEJIMYMH.

Hcnonb30BaTh NpH PELLIEHNN CTEPEOMETPHUUECKHX 33a4
IUTAaHUMETPUYEcKHe (PaKThl U METO/IbI 33/1a4H Ha
BBIYHCIICHUE

U JI0Ka3aTeNbCTBO.

MopennpoBaTh peajabHble CUTYallN Ha SI3bIKE
FEOMETPHH, HCCJIe0BATh IOCTPOECHHBIE MOJIEH

C UCTIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHITHI

OO0BEMBI TE

[TonstHe 00 00BEME. OCHOBHBIE
CBOIicTBa 00OBEMOB TEIL.

O0BEM UIMHAPA, KOHYyCA.
O06BEM mapa u iomaab cheps

AKTyaau3upoBaThb (akThl U METObI IUTAHUMETPHH,
pENEBAHTHBIE TEME, TPOBOAUTH AHAJIOTUH.

BbIBOAMTH, HCN0JIB30BATH (DOPMYIIBI 00BEMOB: TPU3MBI,
LUJIUHAIPA, IHPAaMU/Ibl, KOHYCA; YCEUEHHOU MUPaMU/b] U
YCEUEHHOr0 KOHYCa.
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Pemats ctepeoMeTpruyeckue 3a1a4n, CBsI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB.

@ opMyaHpPOBaTh ONIPEICTICHNE

IIaPOBOT'0 CErMEHTA, [IIAPOBOTO CJIOS, IIAPOBOTO CEKTOPA.
IpumMeHsATH GOPMYIIBI 1151 HAXOXKACHUS 00BEMOB
IIAPOBOT'0 CETMEHTA, IIAPOBOTO CEKTOpa

[TonoOHbIE TeNa B MPOCTPAHCTBE.
CooTHoOILIEHNS MEXY TUIOIAASIMU
OBEpXHOCTEN, 00BEMaMK NOJOOHBIX TEJ

Pemathb cTepeomeTpudeckue 3a1aun, CBSI3aHHbIE C
00BEMOM 1mapa u 1iomaso cheprl. MoaenanpoBatb
pealibHbIE CUTYaIMH Ha A3bIKE TEOMETPUH, UCCIIE0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM
reOMETPUYECKUX MOHSATHH.

AKTYaJau3upoBaTh (akThl U METObI IUTAHUMETPHH,
pEJIEeBaHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.

Pemiatep crepeoMeTrpuyeckHre 3a/layd, CBSI3aHHBIE C
COOTHOILIEHUEM O00BEMOB U MOBEPXHOCTEW MOJOOHBIX
T€J B IPOCTPAHCTBE.

MopenupoBaTthb peajabHble CUTYallUU Ha SI3bIKE
reOMETPHUH, UCCIIEI0BATH TIOCTPOCHHBIE MOJEIIN

C UCTIOJIb30BaHUEM I'€OMETPUYECKUX MOHITUI

BekTopbl 1 KOOpAMHATHI B
IPOCTPAHCTBE

10

BekTop Ha m1ockocTH

u B ripocTpaHctBe. CloxxeHue

Y BBIYMTAHHUE BEKTOPOB.
YMHOKEHHEBEKTOPA HA YUCIIO.
Pasnoxenue BekTOpa 1o TpEM
HEKOMILUIAHAPHBIM BEKTOPaM.
[TpaBwiio mapamienenunesna.
Pemenne 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM IIPABUII IEUCTBUH C
BEKTOpPaMH.

[IpsimoyronbHast cucTeMa KOOpAMHAaT B
npoctpaHcTse. KoopanHATHI BEKTOpA.
[Ipocreiimue 3anaun

B KOOpAMHATAaX. YTOI MEXAY
BekTOpamu. CKaysspHOE
ITPOU3BEJICHNE BEKTOPOB.

AKTYaJIu3upoBaTh GaKkThl U METObI

IJIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJIUTH
aHanoruu. OnepupoBaThb NOHATHEM BEKTOP B
MPOCTPAHCTBE.

DopMyIHPOBATH IIPABUJIO NIApAJUICIICIIUIIENA [TPU
CJI0’)KEHUH BEKTOPOB.

CryaabIBaTh, BHIYUTATH BEKTOPBI,

YMHOKaTh BEKTOp Ha yncio. U3ydaTb OCHOBHbBIE
CBOWCTBA 3THX OIEpaLUu.

JaBaThb onpeiesieHUE NPSAMOYTOJIbHON CUCTEMBI
KOOpPAMHAT B IPOCTPAHCTBE. BBIpa3uTh KOOPAMHATHI
BEKTOpA 4epe3 KOOPAUHATHI €r0 KOHIIOB.

BriBoauTh, HCNI0JIB30BATH GOPMYJIY JUIMHBI BEKTOPA U
PacCTOAHUS MEKTY TOUKAMHU.

BripaxaTh CKaISIpHOE IPOU3BEACHUE BEKTOPOB YEPE3 UX
KOOPJMHATHI, BBIYUCIISATH YIOJI MEXAY JBYMsI BEKTOpaMHu,
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Beruncienue yrioB Mex 1y NpsMbIMH
U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO.

JIBYMSI IIPSIMBIMU.
HaxoauTh yroy Mexy npsmoun

Y TUIOCKOCTBIO, YTOJI MEXY ABYMS INIOCKOCTSIMU
AHATUTUYECKUMU METO/IaMHU.

BriBOaUTH, HCII0JIB30BATh (POPMYJTY
pPAcCTOSIHUS OT TOUKH J0 TJIOCKOCTH

[ToBTOpenue, o6o0IIEHNE U 7 OcHoBHBIE (DUTYPBI, PAKTHI, TEOPEMBI Pemarb npocreiiiue 3a71auyu Ha HaXOXKICHHUE JUIMH U
cucTeMaTh3alus 3HaHui Kypca IJIJaHUMETPUU. 3a1auu yIJIOB B TIEOMETpUYECKHX (urypax, NpPUMEHATh
IUTAHUMETPUH U METOJBI UX teopemy Iludaropa, TeopemMbl CHHYCOB U KOCHHYCOB.
pelLieHus. HaxoauTh miona b MHOTOYroJIbHUKA, KpyTa.
OcHoBHBIE (HUTYPBI, PAKTHI, TEOPEMBI Pacno3naBaTh 11o100HbIE GUTYPHI, HAXOIUTH
Kypca cTepeoMeTpHuH. 3ajauu OTHOILEHUS JUIMH U IJIO0IIAAEH.
CTEPEOMETPUHU U METOMBI UX PELICHUS Hcnoab30BaTh Npy pelICHNH CTEPEOMETPUUYECKHUX 33124
(akThl ¥ METO]Ibl IUIAHUMETPHH
OBLIEE KOJIMYECTBO 34
YACOBIIO [TPOIT'PAMME
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «BepoATHOCTP M CTaTUCTHKA» 0a30BOr0 YypOBHS SIBJISETCS MPOJOJDKEHHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOIr0 Kypca 0a30BOTO YPOBHSI OCHOBHOTO OOIIero oOpa3oBaHMs. YUeOHBIN
Kypc MNpenHa3HadeH s (OpMUPOBaHMs y 00y4arOIIMUXCsl CTATUCTUYECKOM KyJIbTYpbl M IOHUMAHUS POJIH
TEOPHH BEPOSATHOCTEH KaK MaTeMaTHUYeCKOr0 HHCTPYMEHTA JJIsl U3YUSHHsI CITyYailHbIX COOBITUI, BETUYUH U
nporneccoB. Ilpu u3ydeHum yueOHOro Kypca 0OOramaroTCsi MpencTaBlIeHHs OOy4arolMXCS O METOAAX
UCCIICIOBAaHUS M3MEHYMBOIO MHpA, PAa3BUBAETCS MOHUMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX
METO/I0B TI03HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copnepxanne yuyeOHOro Kypca HANpaBlIEeHO Ha 3aKpeIuIeHHWE 3HaHWM, MOJyYEHHBIX NpPU H3YyYCHUU
Kypca Ha ypOBHE OCHOBHOI'O 00I11€ro 00pa30BaHus, U Ha pa3BUTHE MPEJCTABICHUH O CIydaiHbIX BEJIMYMHAX
¥ B3aUMOCBS3SIX M@Ky HUMHU Ha BOKHBIX IIpUMeEpax, CIOKEThl KOTOPBIX MOYEPHIHYTHl H3 OKPYKAIOILIETO
mupa. B pesymbrate y oOywaromumxcs JODKHO CQOPMHUPOBATHCS IpejAcTaBiIeHHE O Hauboiee
YIOTPEOUTENBHBIX M OOMMX  MAaTeMaTHYECKUX  MOJENAX,  HCIONB3YeMbIX  JJIS  ONHCaHUs
AQHTPOIIOMETPUUECKUX U AEMOrpauyeckuX BEIMYMH, MOTPEUIHOCTEH B Pa3IMYHOIO poja H3MEPEHMSIX,
JUTUTEIIFHOCTH 0€30TKAa3HOH pabOThl TEXHHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBICHUN U
IPOLIECCOB B OOIIECTBE.

B coorBercTBMM ¢ YyKa3aHHBIMH IETISIMH B CTPYKType YydeOHOro Kypca

«BepodTHOCTE M CTaTHCTUKa» JJIsl YPOBHS CpeAHEro oouiero odpazoBaHMs Ha 0a30BOM YpOBHE
BBIJICJIEHBI CJIEYIONINE OCHOBHBIE COJEp)KaTelbHble JTHHUU: «CiydailHble COOBITHS M BEPOSTHOCTHY,
«CrnyyaiiHble BETMUUHBI U 3aKOH OOJIBIIMX YHCEID).

BaxHyio wdacTte y4eOHOrOo Kypca 3aHMMAaeT H3Y4YE€HHE T€OMETPUYECKOT0 W OMHOMHAIHLHOTO
pacrpelesieHuil ¥ 3HAKOMCTBO C HUX HENPEpPhIBHBIMU AaHAJIOraMU — I[OKa3aTeIbHBIM U HOPMaJbHBIM
pacrpeneneHus I MH.

Conepxxanne nuHUM «Ciy4aiiHble COOBITHS M BEPOSTHOCTH» CIY’KUT OCHOBOH JUIsl ()OPMHUPOBAHHUS
NPEICTaBICHUN O pacrpeiesieHHH BEPOSITHOCTEH MEXAy 3HAUCHHWSIMH CIIy9alHBIX BEJMYMH, a TaKKe
9Ta JMHHUA HeoOXoauma Kak 0a3za Ans M3y4eHUs 3aKOHAa OOoJbIIMX YHuced — (yHAaMEHTaIbHOIO
3aKOHA, JEWCTBYIOLIETO B IPUPOJIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4eckyto popmannzanuio. Cam 3aK0H
OONBIIMX YHCEeN TpeajaraeTcs B O3HAKOMUTENBHOW (opMe ¢ MHMHHUMAJIBHBIM HCIOJIb30BaHUEM
MaTeMaTU4ecKoro opmaansma.

Tembl, CBA3aHHbIE C HENPEPHIBHBIMM CIyYalHbIMHM BEJIMYMHAMM, AaKIEHTUPYIOT BHUMAaHUE
00yJaromuxcsi Ha ONMMCAHWU W W3YYCHHWH CIYYalHbBIX SBICHHHA C MOMOIIBIO HEMPEPBIBHBIX  (DYHKIIHIA.
OcCHOBHOE  BHHMMaHHE  YA€seTCs  I0Ka3aTeJIbHOMY M HOPMAJIBHOMY paclpeleNieHUsM, IpH 3TOM
IpE/IoJIaraeTcsi 03HAKOMHUTEIBHOE N3yYeHHEe MaTepralia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (aKTOB.

Ha n3yuenus yue6HOro kypca «BeposiTHOCTh M CTaTUCTHKA» OTBOAUTCS — 68 vacos: B 10 kmacce —
34 ygaca (1 wac B Henenmo), B 11 kmacce — 34 yaca (1 gyac B HeaeIo).

COJAEPKAHUE OBYYEHUA 10 KJIACC

[IpencraBienue JaHHBIX C MOMOUIbI0 Tabmui U nuarpamM. CpenHee apu@mernyeckoe, MeauaHa,
HanOoJIbIIIee U HAaMMEHbBIIIee 3HAUYCHHSI, pa3Max, JUCIIEPCUs U CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHple HKCIEPUMEHTHI (OMBITHI) U ClydyailHble COOBITHS. DJIeMEHTapHble COOBITHS (MCXOJIBI).
BepositHOCTh cityyaiiHOro coObITHS. BinM30CTh 4acTOTHI UM BepOSTHOCTH cOOBITUH. CitydaiiHble OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU. BeposiTHOCTH COOBITHI B OMBITaX ¢ PAaBHOBO3MO>KHBIMU
JJIEMEHTAPHBIMH COOBITHSIMHU.

Orneparnuu HaJ COOBITHSIMU: TIEpeceueHre, 00beAMHEHNE, TPOTUBOIIOIOXKHbBIE COOBITHS. JlmarpaMmbl
Olinepa. @opmyra cI0KEeHUST BEPOATHOCTEH.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BepOsTHOCTEH. [lepeBo ciydaiiHoro skcnepumenra. dopmyna
MOJIHOM BeposiTHOCTH. He3aBrucumbie cCOOBITHSI.

KomOunartopHoe npasuiio ymHoxeHus. [lepectanoBku u pakropuai. Uucno coueranuii. TpeyroapHUK
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[Mackansa. ®opmyna 6uHoma HproToHa.

bunapHelii cinyuyaiiHplii onBIT (MCHBITaHUE), ycnex M Heyaada. HesaBucumble ucnbiTanus. Cepust
HE3aBUCHMBIX UCIBITAaHUM 10 iepBoro ycnexa. Cepus He3aBUCUMBIX MCTIBITAHUN bepHyin.

Crnyyaiinas BenmuuHa. Pacripenenenue BepositTHocTel. Jluarpamma pacripeieneHusl.

[Tpumepsl pactpeieieHuid, B TOM YHCIIe, TEOMETPUIECKOE U OMHOMHAIBHOE.

11 KJIACC

UucnaoBble XapaKTEPUCTUKU CIIyYalHbIX BEJIMYMH: MAaTEMAaTHYECKOE OKHUJIAHUE, JUCHEPCUs U
CTaHJapTHOE OTKJIOHeHUE. [[puMepsl MpuMEHEeHHs MaTEMAaTUYECKOT0 OKUJIaHUS, B TOM YUCIIE B 3a/1a4ax U3
MOBCETHEBHON JKM3HU. Maremarndeckoe OXXKHJIaHWe OWHApHOW CIydyalHON BENIMYMHBI. MaremaTrumdeckoe
OKHMJIaHWE CYMMBbI CIIy4allHbIX BEJIMYMH. MaTeMaTH4ecKOe OXXHIAHHE U JIUCIEPCUs TE€OMETPUUYECKOrOo U
OMHOMHAIBPHOTO PaCIIPEACIICHUM.

3akoH OOJBIIMX YHCEN M €ro poib B HayKe, NpUpoAe M oOmecTBe. BbpIOOpOYHBIN MeTOx
HUCCIIEIOBAaHUH.

[Tpumepsl HENpepbIBHBIX ClydalHbIX BeaW4MH. [loHATHE O IUIOTHOCTM pacnpeaeneHus. 3anayd,
NPUBOASAIINE K HOpPMaJIbHOMY pacnpeneneHuto. IloHsaTue o HopManbHOM pacnpeiesieHUH.

INPEJAMETHBIE PE3YJIbTATbBI

K xonny o6ydenus B 10 ki1acce oOydaronuiics MOIy4UT CIeyIOIUE IPEIMETHbIE PE3YIIbTaTh:

YUTaTh U CTPOUTH TAOJIULIBI U IUarpaMMBbl;

OTIEpPHPOBATH MOHATUSAMH: CpeaHee apu(pMeTnIeckoe, Mearana, HanOobIIee, HAMMEHbIIIee 3HaUCHHE,
pa3Max MacCUBa YHMCIOBBIX JIaHHBIX;

OIIEPHPOBATH MOHATUSMH: CIyYalHBIH SKCIEPUMEHT (OMBIT) U CIy4ailHOE COOBITHE, SJIEMEHTapHOe
coObITHE (PJIEMEHTApHBIH HCXOJA) CIy4allHOrO OMNbITa, HAXOAUTh BEPOSTHOCTHM B  OIBITaX C
PaBHOBO3MOXKHBIMHM ~ CIIy4alHbIMH COOBITHSIMH, HaxOJIuUTh U CpPaBHUBATh BEPOSATHOCTU COOBITUH B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX;

HaXOJUTh M (OPMYJIMPOBATh COOBITUS: MEpeceueHrne U OObEIUHEHHE JAHHBIX COOBITUH, COOBITHE,
IPOTHBOIOJIOKHOE JTAHHOMY COOBITHIO, IOJIb30BaThcAd AMarpamMmMamu Oiiepa U (GOpPMYJIOH CIOXKEHHS
BEPOSITHOCTEN NP PELICHNUH 3a1a4;

OINEepUPOBATH MOHATHAMMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBIE COOBITHSI, HAXOJUTh BEPOSITHOCTU C
MIOMOILBIO IIPABUJIA YMHOXKEHUS, C IIOMOILIBIO IEPEBa CIIYYalHOT'O OIIBITA;

IPUMEHSTh KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS MPHU PELIEHUM 3a/lay; ONEepUpOBaTh  MOHATHIMMU:
UCIBITAHUE, HE3aBUCUMBIE HCIBITAHUSA, CEpHUs

UCTIBITAHUH, YCIIEX U Heylaua, HaXOJUTh BEPOATHOCTH COOBITUH B CEpUM HE3aBUCHMBIX UCIIBITAHUH /10
MEPBOro ycIlexa, HaXOUTh BEPOATHOCTU COOBITHI B cepuM UCTIbITaHUN bepHyny;

OIEpUpPOBaTh TMOHATUSAMU: ClydallHas BEJIMYMHA, paCIpeleleHUe BEpPOATHOCTEH, AMarpaMma
pacmpeneseHusl.

K xonny o6ydenus B 11 kiacce oOydaronuiics MOIy4UT CIeyIOIUE TPEIMETHbIE PE3YIIbTaTh:

CPaBHMBAaTh BEPOSTHOCTU 3HAUEHUHN CIIy4allHOM BEIMYMHBI 110 PACHPENEICHUIO WIH C IOMOILBIO
JMarpaMmM;

OIEpUpPOBaTh TOHATUEM MAaTEMATUYECKOTO OXXHMJaHUS, NPUBOAMTH IPUMEPHI, KaK MPUMEHSETCA
MaTE€MaTU4YeCKOe OXUJAHUE CIy4yallHOM BEIWYMHBl HAaXOJUTh MAaTEMATHYECKOE OXHUIAHUE IO JaHHOMY
pacIpeneeHuIo;

UMETh TMPEACTaBICHUE O 3aKOHE OONbIINX YHCEN; HMMETh MPEACTaBIEHHE O HOPMaJIbHOM
pacIipeeiieHun.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumenoBanue pasaena KosanuectBo OcHoBHoOe cogepKkaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
(TemMbl) Kypca 4acoB

[IpencraBinenue qaHHbIX 4 IIpencrasienye JaHHBIX C IOMOLIBIO N3Baexkarph uHGopManuo u3 TaOIUIl U AHATPaMM,

Y OIIMCaTelIbHAs CTaTUCTUKA tabmui u guarpamm. CpenHee HCNOIB30BAaTh  TAaOMUIBI M JUarpaMMel  JUis
apudMeTHIecKoe, MeIuaHa, IIPEJICTaBICHMsI CTATUCTUYECKUX AaHHbIX. HaxoauTh
HauOoJIbIlIee U HAUMEHbLIIEe ONKCATEIbHBIE XAPAKTEPUCTUKH JAHHBIX.
3HA4YEHUS, pa3Max, TUCIepCcus, BbiiBUraTh, KPUTHKOBATH THIOTE3bI O XapakTepe
CTaHIapTHOE OTKJIOHEHUE YNCIIOBBIX CIIy4alHOM W3MEHYMBOCTH U ONpPEIEILIIOIMMX €€
HabOpOB (dakTopax

CiyuyaiiHbl€ OIBITHI 3 Crny4aiiHble 5KCIEpUMEHTBHI (OIBITHI) BbiessiTh Ha IpUMepax ciiydaiiHble COOBITHS B

U CllydaiiHble COOBITHS, OIIBITHI C U CITy4JaiiHbIe COOBITHSI. ONKMCAHHOM CIIy4YaliHOM OIIBITE.

PaBHOBO3MOXXHBIMU DneMeHTapHble COOBITHS (MCXOIbI). PopMyJIMPOBATH YCJIOBUS IPOBEICHUS CIIy4aliHOTO

3JIEMEHTapHBIMU UCXOJAaMU BeposTHOCTB CilydaiiHOTO COOBITHSL. OTIBITA.
BeposiTHOCTH COOBITHI B OITBITAX HaxoauThb BEpOSITHOCTH COOBITHI B OMBITAX C
C PaBHOBO3MO>KHBIMH PaBHOBO3MOYKHBIMU HCXOAAMHU.
3JIEMEHTAPHBIMU COOBITUSMHU. MopeanpoBaTh OIBITHl C PABHOBO3MOXXHBIMU
ITpakTnueckas pabora AJIEMEHTAPHBIMH HCX0JIaMU B X0J1€ TPAKTHYECKON pabOThI

Onepanuu Haj COOBITUSIMU, 3 Onepanuu Haja COOBITUSAMMU: Hcnonb3oBaTh 1uarpaMMel Jijiepa U CJIOBECHOE

CJIO’KEHHE BEPOSTHOCTEN nepeceyeHue, 00beJMHEHE COOBITUH, onucaHue coObITUH /I (POPMYJIUPOBKHU U
MPOTHBOIOJIOXKHBIE COOBITHS. n300pakeHust 00beAMHEHHS U TIepeCeUeHUS
Huarpammsl Ditnepa. @opmyna coObITHi. PemiaTh 3aaum C UCTIOJIb30BaHUEM
CJI0KEHMSI BEPOSITHOCTEN (bopMyIIBI CII0KEHHSI BEPOSTHOCTEH

VYcnoBHas BEpOSTHOCTb, IEPEBO 6 VYcnoBHas BEpOATHOCTh. Y MHOXKEHHE Pemath 3a1aum Ha HaXOXACHUE BEPOSATHOCTEH

CJIy4aifHOTO OMbITa, opMyia BEpOATHOCTEN. JlepeBo cirydaliHOro COOBITHI, B TOM YHCIIE€ YCIOBHBIX C TOMOIIBIO JepeBa

IIOJIHOM BEPOSATHOCTH skcnepruMeHnTa. Popmyra noJIHON CIIy4alHOTO OIBITA.

Y HE3aBUCHUMOCTb COOBITUI BepOsATHOCTH. HezaBucumble coObITHS OnpeaensiTb HE3aBUCUMOCTb COOBITUH TTO popMyIie U

110 OpPraHu3alvK CIIy4alHOr O OMNbITa

DeMeHThl KOMOMHATOPUKHU 4 KomOuHaTopHOE MPaBUIO YMHOKEHHS. Hcnonb30BaTh NpaBUIo yMHOXKEHUS IS
[lepecranoBku u ¢akropuain. Yucno MePEYUCIIeHNs COOBITHI B CIIy4ailHOM OTBITE.
coueranuii. Tpeyronbuuk [Tackans. Ioab3oBaThes Gopmynoit u TpeyroinbHUKOM [lackais
dopmyna 6unoma HeroToHa JUUISL OMPEICIICHUS YK Clia COYETAHUI

Cepuu nociae0BaTeIbHbIX 3 bunapHbIil cydaiiHbIN ONBIT Pa30uBaTh CII0KHBIEC SKCIIEPUMEHTHI HA OTACIbHBIE
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UCIIBITAaHUI (ucnibpITaHue), ycrex U Heyaaya. UCIIBITaHUS.
HezaBucumele ucnbitanus. Cepus OcBauBaTh NOHATHSA UCIIBITAHUE, CEPUS
HE3aBUCUMBIX UCIIBITAHUN 10 IIEPBOTO HE3aBUCUMBIX UcnbITaHUN. IIpMBOAMTHL NpUMepBI
ycnexa. Cepust HE3aBUCUMBIX CEpHUH HEe3aBUCUMBIX UCIIBITAHUN.
ucnblTanui beprysnu. Pemiath 3a1auM Ha MOMCK BEPOSTHOCTEH COOBITHIA B
[TpakTuyeckas padora CEpHUHU UCIIBITAHUM J0 IIEPBOro ycrexa
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX TaOIHII U B cepusix ucnbitanuii bepnymm. U3yuats B xoae
NPAKTHYECKOH padoThI C UCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIUI] BEPOSITHOCTH COOBITHIA B CEPUSIX
HE3aBHCHMBIX HCIIBITAHUN
CrnyuaiiHble BETUYHUHbI 6 CrnyuaiiHas BeJlIMYMHA. OcBauBaTh NOHATHSA: CIy4YaliHas BEJINYMHA,
Y pacIpeeeHUs Pacnipenenenne BEpoATHOCTEN. pacripeniesieHue, Tabaula pacipeaesieHus, JuarpaMma
Juarpamma pacripenenenus. Cymma pacnpeneseHusl.
Y IIPOU3BENICHUE CITyYaliHbIX BEJINYHUH. IIpuBoAMTHL NPpUMeEPBI PACIIPENETICHNI, B TOM YUCIIE
IIpumepsl pacnipeeneHuii, B TOM reOMETPHUYECKOro 1 OMHOMHabHOTO. CpaBHUBATH
4HCIIE TEOMETPUYECKOE U pacnpeeseHus CIIy4ailiHbIX BEJIUYUH
OMHOMMATIBHOE HaxoauTts 3Ha4eHNs CyMMBI U IPOU3BEACHUS CITy4alHBIX
BEJINYMH.
CTpouTh M pacno3HaBaTh reOMETPUUECKOE U
OMHOMMAJIBHOE pacipesiesieHue
[ToBTOpEHue, 060061IEeHKE, ) OnucarenbHas CTaTUCTHKA. IToBTOPATH N3y4YEHHOE U BHICTPAUBATH CUCTEMY
cucTeMaTtu3anus 3HaHUI CiryualiHbl€ OIBITBI U BEPOSTHOCTH 3HaHUU
CIy4alHbIX coObITH. Onepanuu Ha
COOBITUSAMH. DJIEMEHTHI
KOMOMHATOPUKH, CEpUU HE3aBUCUMBIX
WCIIBITAHU M
OBUIEE KOJIMYECTBO 34
YACOBITIO ITPOI'PAMME
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11 KJIACC

HaumeHnoBaHue pa3jaesa KoanuecTBO OcHOBHOe coiep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(TeMBI) Kypca 4acoB
Marematnyeckoe 0KUIaHNuE 4 [Tpumepsl npuMEHEHNS OcBauBaTh IOHATHE MATEMAaTUYECKOTO OKUAHMUS.
CIIy4yallHOH! BEIUYMHBI MareMaTnyeckoro oxugaHus IIpuBoanTsh 1 00CYKAATH IPUMEPHI IPUMEHEHUS
(cTpaxoBaHue, jJ0TEpeEs). MaTEMAaTUYECKOT0 OXKUAAHNA. BbranciasaTs
MareMaTnueckoe 0)KUAaHUE CyMMBI MaTeMaTHYECKOE OKUIAHUE.
CIIy4alHbIX BEJIMYMH. Hcnonb30BaTh NOHATHE MATEMATUYECKOIO 0KMIAHUS U
MaremaTnyeckoe 0KHu1aHne €ro CBOMCTBA IIPU PELICHUHM 3a7a4.
reOMETPHUYECKOro U OMHOMHAIILHOTO HaxoanThb 110 n3BecTHBIM (hOpMyJIaM MaTEMATUYECKOE
pacnpenesneHui OKUJJaHUE CYMMBI CITy4allHbIX BEJTUYMH.
HaxoanThb 10 u3BeCTHBIM (hOpMyIaM MaTeMaTHYECKHE
OKUJIaHUS CITy4YallHbIX BEJIMYUH, UMEIOIINX
TEOMETPUUYECKOE
u OMHOMMAJILHOE pacIpeIeICHUs
Jucnepcus u ctaHaapTHOE 4 Jucnepcus U cTaHIapTHOE OTKJIIOHEHHE. OcBauBaTh NOHATHUSA: TUCIIEPCHS,
OTKJIOHEHHE CIIy4alHOU Jucnepcus u ctangapTHOE CTaHJIapTHOE OTKJIOHEHUE CIYYATHON BETUUUHBI.
BEJINYMHBI otkyoHeHue.[IpakTrueckas padbora HaxoauTts 1MCIEPCHIO 10 PACIIPEAEICHUIO.
C UCTIOJIb30BaHUEM JIEKTPOHHBIX TaOJIHIL HaxoauTthb 110 U3BECTHBIM (pOpMYyIaM ITUCHIEPCUIO
reOMEeTPHUUECKOror OMHOMHUAIILHOTO paclipeieNIeH s, B
TOM YHCJIE B XO/I€ MPAKTUYECKOU paboThI C
UCIIOJIb30BaHUEM IEKTPOHHBIX TaOJIHIL
3aKoH OOJIBIINX YUCEN 3 3akoH OounblIuX yncenl. BeioopouHslii 3HAKOMMTBCS C BHIOOPOYHBIM METOJIOM HCCIIE0BAHUS
METOJ UCCIICJOBaHUM. COBOKYITHOCTH JaHHbIX. U3y4yaTh B X07€ NpaKTUYECKON
[TpakTiueckas pabora paboTHI ¢ UCTIOIB30BAHUEM DJIEKTPOHHBIX TAOIUI]
C HICTIOJI30BAaHHEM JIEKTPOHHBIX TAOJIHIL IPUMEHEHHE BHIOOPOUYHOT0 METOAA UCCIIEAOBAHUS
HenpepriBHBIE ciy4daiiHble 2 IIpuMeps! HePepBIBHBIX CIIyYalHbIX OcBanBaTh NOHATHA: HENIPEPBIBHAS CIydalHas
BEJIMYMHBI (pacrpeesieHns) BenM4nH. OyHKIKSA II0OTHOCTH BEJIMYMHA, HETIPEPhIBHOE paciipeieneHue, pyHKIus
pacnpenenenus. PaBHomepHoe IJIOTHOCTH BEPOSTHOCTH.
pacrpeneieHre U ero CBOMCTBa IIpuBoANTH IPUMEPHI HENPEPBIBHBIX CIIyYalHBIX
BennuuH. HaxoauTh BEposSTHOCTH COOBITHI
10 TaHHOM (PYHKIIMH TJIOTHOCTH, B TOM YHUCIIE
PaBHOMEPHOI'O pacIpeCIICHHUS
HopwMmanbHoe pacnpenencHue 2 3aa4u, NPUBOAAIIME K HOPMAIBHOMY OcBauBaTh NOHATHS: HOPMAJIBHOE PACIPEACICHHUE.
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pacnpezeneHnto. @yHKIMS ITIOTHOCTH
Y CBOMCTBAa HOPMAJIBHOTO
pacrpeneseHusl.

[TpakTuyeckas padora

C MCII0JIb30BaHHEM 3JIEKTPOHHBIX TAOJIMIL

BoiaeasiTh 110 ONUCAHUIO CITy4yailHbIe BEJTUYUHBI,
pacrnpenenéHabie 1o HopMalibHOMY 3akoHy. IIpuBoaAMTH
NpUMepPbI 33/1a4, MPUBOISIIMX K HOPMAJIbHOMY
pacnpenenennto. HaxoauTh 4MCioBbIe XapaKTEPUCTUKU
HOPMAaJILHOT'O pacipeiesieHus 110 U3BECTHBIM (popMysiam.
PemaTh 3agaun, CBI3aHHEIC

C MPUMEHEHHUEM CBOMCTB HOPMAJIBHOTO pacipeieeHUM,
B TOM YHCIIE

C UCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHUIT

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3aIlus 3HAHUI

19

[IpencraBnenue JaHHBIX C TOMOIIIBIO
Ta0JIMI ¥ IUarpaMM, ONUCaTENIbHAS
CTaTUCTHUKA, ONBITHI

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BHIYUCIICHHUE
BEPOSITHOCTEH COOBITHIA C
npuMeHeHneM GopMys U rpaduIecKux
METOJIOB (KOOpAMHATHAS TIpsiMasl,
JIEepeBo, TuarpaMmma Jumuepa),
Clly4aiiHbl€ BEJIMUMHBI U
pacrpeiesieHns, MaTeMaTHIeCKOoe
0KUJAHUE CIYYaHON BEJIMYHUHBI

[ToBTOPATH N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMI

OBIIEE KOJIMYECTBO
YACOBIIO [TPOTPAMME

34

41




METOAUMYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

Yuebnuk: Anredpa u Hau. maT. ananuza. 10-11xm. Anmumos HILA. u np 2022;

I'eometpus, 10—11: Yueb. ans obmeoOpazoBar. yupexnenuii/ JI.C. Artanacsn, B.®. byry3os, C.b.
Kanomues u ap. — M.: [Ipocsemenue 2022

Tiopun H0.H., Makapos A.A., Beicoukuit U.P., Smenxo 1.B. "Teopusi BeposiTHOCTEl U CTaTUCTHUKA.
DkcnepuMeHTanbHOoe yaeObHoe mocodue st 10 u 11 kmaccoB o61eoOpa3oBaTeIbHBIX YIpeKIAeHUN"

METOJAUYECKHUE MATEPHUAJIbI IJIS1 YUUTEJISA

1. Yuedonuk: Anrebpa u Had. Mat. aHanmza. 10-11x1. Ammmvos 1L A. u 1p 201 Anrebpa u Hadana
MaTeMaTHYECKOro aHanuza. Meroandeckue pekomeHaamuu. 10 kimacc: mocoOue ais yduTenen
obmeoOpasosar. opranusanuii / M. K. Tloranos, A. B. [lleBkun. — M.: IIpocBemenue, 2013. — 191
c.: wr. — (MI'Y — mikore).

2. AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHanu3a. JluaakTuueckue MaTepuaisl K yayeOHuky HI.A.
Amumosa u apyrux 11 kmacc: yue6. mocodue maiis o0nieo0pa3oBar. opraHu3anuii: 0a30BbIA U yrIIyOll.
ypoBHH / M. U. Ilabynun, M.B. Tkauésa, H.E. ®&nopoaa. - 8-e uzn.-M.: IIpocsemenue, 2017. — 207
C.: WL

3. I'eometpus, 10—11: Yueb. ana obmeoOpazosar. yupexaenuid/ JI.C. Atanacsn, B.®. byty3os,
C.b. Kagomues u ap. — M.: [IpocBenienue

4, Hacronbnas kuura yuutens warematuku. M.: OOO «M3garensctBo ACT»: OOO
«M3paTenbCTBO ACTpPETbY.

5. COopHUK  HOPMATUBHBIX  JOKyMEHTOB.  Marematuka.  DenepanbHblii  KOMIIOHEHT

rocygapcTBeHHOro crtanaapra. DexepanbHbiii 6a3ucHbiil wian. Cocrasutenu: O.J[. Huempos, A.l.
Apkanees, - M,: Ipoda.

6. Co6opnuk "IIporpammel 17151 00111€00pa30BaTeNbHBIX IIKOJ, THMHA3UH, IHlleeB: MaremaTuka. 5-
11 xn.”/ Coct. I''M.Ky3nenoBa, H.I'. Munntok. — 3-e u3za., crepeorurt.- M. [Ipoda.

7. Metoauueckue pekoMeHAaluuu K ydyeOHukam MartemaTuku g 10-11 kiacco, KypHan
«MatemaTHKa B ILIKOJIE».

8. I'eomerpus, 7 — 9: Yueb. nna obureobpazosar. yupexnaenuii/ JI.C. Aranacss, B.®. Byry3os,
C.b. Kagomues u ap. — M.: IIpocsemenue, 2018.

0. 7. b.I'. 3uB. Jlunaktrueckue matepuaisl mo reometpun s 11 kmacca. — M. [Ipocsenienue.

10. 8. 10.A. I'mazkos, .M. FOauna, B.®. byry3oB. Pabouas Terpans no reomerpuu ais 11 kmacca.
— M.: IIpocBemnieHue.

11. 9. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3anauun o reomerpuu st 7 — 11 kiaccos. — M.:
[Ipoceemienue.

12. 10. C.M. CaaksH, B.®. byry3os. U3yuenune reomerpun B 10 — 11 knaccax: Meroauueckue
pexomeHaanuu kK yueouuky. Kaura nms yaurens. — M.: Ilpocserienue.

13. 11. A.IL. Kucenes. DnemenrtapHas reomerpus. — M.: [IpocBenienue.

14. 12. Tloypounsie pa3zpaboTtku 1o reometpun 11 xiacc (muddepennmpoBanusbiii moaxom) — OO0
«BAKO».

15. I0.H.Tropun, A.A.Makapo, W.P.Beicoukuii, W.B.Smenko Teopuss BeposiTHOCTEH H
CTaTUCTHKa — 2-€ U3l niepepaborannoe. — M.: MIIHMO: OAO «MockoBckue yueOHukm», 2015r. —
256 c.: mn. ISBN 987-5-94057-319-7 2.

16. 10.H.Tropun,A.A . Maxkapos,U.P.Beicoukuii, 1.B. Slmenko TeopusiBeposatHocTeincraTucTika: M

€TOJIMYECKOe T0COOMe JUIS Y4HWTeNss — 2-€ W3J., WCIpaBJIeHHOe W JopaboranHoe — M.:MIIHMO:
MHUOO0,2008.-56¢.:un.ISBN978-5-94057-189-6

17. N.JL.bponckuit , O.C.Memaskuna. BepostHocts u cratuctuka 10-11knaccel. [LtannpoBanne u
npaktukyM: [Tocobue ans yuurens-104c. APKTH, 2009



18. 4. bynumosuu E.A., bynsiueB B.A., Kaimanosuu B.B. BeposTHocTh M cTaTuCcTHKa B
IIKOJIFHOM Kypce MaTeMaTuku. Metonnueckoe nmocodue mist yuurens. — M., 2008. — 139 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1. Poccuiickas anexTponHas mkosa https://resh.edu.ru/

2. Matematuueckrue OJIMMIIMAIbI U OJMMIIMAJHbBIE 3a7[aud, — [IJEKTPOHHBIA pecypc], — pexum
nocryma: http://www.zaba.ru.

3. Metonuka mnpenojaBaHusT MaTeMaTHKU — [AJIEKTPOHHBIM pecypc]|, — pPEXKUM JOCTyma:
http://methmath.chat.ru.

4, [TIyreBoauTens «B Mupe Hayku» JJIsl IIKOJBHUKOB [3JEKTPOHHBIA pecypc], — peKUM J0CTyIa:
http://www.uic.ssu.samara.ru

5. DNeKTpOHHAsi XpEeCTOMaTHUsl 0 METOAMKE MPENnolaBaHus MaTEeMaTHKHU [3IEKTPOHHBIN pecypc],
— pexxuM jgocrtyma: http://fmi.asf.ru.

6. http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,

http://www.school.edu.ru, http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net, http://matematiku.ru,
http://school.msu.ru, http://festival.1september.ru, https://learningapps.ora/4470596, Uudoypok,
Kommiaka ypokos, PO, https://www.youtube.com/channel/UC8rgpanENYNQaYKJ-tK2|CA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko

7. HTTPS://RESH.EDU.RU/

8. HTTPS://SKYSMART.RU

9. HTTPS://WWW.YAKLASS.RU/

10. HTTPS://UCHI.RU

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MMPOLECCA
YYEBHOE OBOPYJIOBAHHUE
HaGop nuiakatoB, 4yepTeKHbIe HHCTPYMEHTBI JJIs TOCKU
Men (6emnbliif ¥ IBETHOM ), MarHUTBI

OBOPYJIOBAHME JUIs1 MPOBEAEHUS JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT
YepTexkHble MHCTPYMEHTBI: TMHEHKA, IUPKYJIb, TPEYTOJNbHUKH (45* u 45%*; 30* u 60*), TpancnopTHp.
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