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Pabouas mporpamma no yueOHOMy mnpeamery «MaremaTuka» (yriyOJ€HHBIM YpPOBEHbD)
(npenmeTtHas obnacTh «Maremarrka 1 UHPOpMaTUKay) (1ajee COOTBETCTBEHHO - IPOrpaMMa 1o
MaTeMaTUKe, MAaTeMaTHKa) BKJIIOYAET MOSICHUTENBbHYIO 3alliCKy, COJEp)KaHue o0O0ydeHwus,
IUIAaHUPYEMbIE  pe3yJbTaThl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE, TEMaTHYeCKOe
TUIAaHUPOBAHUE, NIepeueHb (KOAU(PUKATOP) MPOBEPAEMbIX TPEOOBAHUM K PE3yJIbTaTaM OCBOCHHMS
OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl CpeAHEro oO0miero oOpa3oBaHUsT U DJIEMEHTOB
COJIEp’KaHus M0 MaTeMaTHKe.

[TosicHuTenbHast 3amMcka OTpakaeT oOOIIME LEeNu W 33JaYyd W3Y4YeHHs] MaTeMaTUKH,
XapaKTepUCTUKY TCUXOJIOIMUYECKUX MPEANOCHUIOK K €€ M3YyYeHHI0 OOYyYarolIMMHCS, MECTO B
CTPYKType y4eOHOro IjlaHa, a TakKKe MOJIXOJbl K OTOOpY COJEp)KaHHsA, K OMNPEICIICHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpE TEMaTHUECKOIO MJIaHUPOBAHUS.

Copepxanune oOyueHHUs pacKpbIBaeT COJeprKaTelbHble JTUHUHM, KOTOPBIE IMpeaIaratoTcs
JUTsl 00s13aTEIFHOTO U3YUYEHUS B KQXKIOM KJIacCe Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus.

[Inanupyemble pe3ysibTaTbl OCBOEHHSA MPOrpaMMbl 10 MaTE€MaTUKE BKIIOYAOT
JUYHOCTHBIE, METANPeIMETHbIE PEe3yJIbTAThl 3a BECh Mepuoja OOy4YeHHsS Ha YpOBHE CPETHETO
oOuiero oOpa3oBaHMs, a TaKXe MPEAMETHbIE AOCTHKEHHS OOYydarollerocs 3a KaxIbli rop

oOyJeHwusl.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MaTeMaTHKE YIUIyOJEHHOTO YpPOBHSA JJsi OOy4arouuxcs Ha YpOBHE
cpeaHero oomiero odpazoBanus paspadorana Ha ocHoBe PI'OC COO ¢ y4eToM COBpEMEHHBIX
MUPOBBIX TpPEOOBAHUM, MPEABSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIHUIIMIA
poccuiickoro oopa3oBanus. Peanuzanus nporpaMMel Mo MaTeMaTUKe 00ecTIeunBaeT OBJIaICHUE
KITIOYEBBIMH KOMIIETEHIIUSIMHU, COCTABJISIOUIUMHU OCHOBY JJISi CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0Opa3oBaHusl, LEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU O0YUaIOIUXCS.

B mporpamme mo MareMaTWKe YYTEHbI HJIEM M TIOJIOKEHHS KOHIICTIIMU Pa3BUTHUS
MaTeMaTuiyeckoro oOpazoBanus B Poccuiickoit denepanunu. MaTtematnueckoe oOpa3zoBaHUE
JOJDKHO ~pemaTh 3ajady oOecredeHus: HEOOXOIUMOTO CTpaHe 4Yuciaa OOydaromuxcs,
MaTeMaTHU4ecKasi IOJIr0OTOBKA KOTOPHIX OblIa ObI JOCTATOYHA IS MPOJIOJDKEHUST 00pa3oBaHUs
M0 pa3NUYHBIM HANPABJICHUSM, BKJIIOYAsl TMPENOJaBaHUE MaTEMaTUKH, MaTeMaTU4ecKue
uccienoBanus, paboty B chepe nHPOPMAITMOHHBIX TEXHOJIOTUN U APYTUX, a TAKXKE 00ecrieueHUs
JUIS KaKJI0TO OO0YyYaromerocss BO3MOXKHOCTH JIOCTMDKCHHUS MAaTEeMaTHYeCKOW IOJIrOTOBKUA B
COOTBETCTBUHU C HEOOXOIMMBIM €My ypoBHEM. Ha pernienue 3Tux 3a1a4 HallelieHa mporpamma 1o
MaTeMaTUKe yTiIyOJIeHHOTO YPOBHHI.

Heob6xommMocTs MaTeMaTHueCKOH MOJATOTOBKH 00YCIIOBIIeHA 00YCIOBICHO POCTOM YHUCIIA
CHEIMAIIBHOCTEH, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM NPUMEHEHHEeM MareMaTuku (B cdepe
OKOHOMHKH, OHM3HECE, TEXHOJOTWYECKUX OONacTsaX, TyMaHuTapHbX cdepax). KommdectBo
oOyyaromuxcsi, A KOTOPBIX MaTeMaThKa CTaHOBUTCA (yHAaMeHTOM o00pa3oBaHMUS,



MJIAHUPYIOIIUX 3aHUMAThCSA TBOPUECKOU U UCCIIEI0BATEIbCKOM pab0TOM B 00J1aCTH MAaTEMATHKH,
nHpopMatuku, PU3NKN, YKOHOMUKH U B JPYTHX O0NACTSIX, YBEIMYMBAETCS, B TOM YHCIE C
y4eToM OOydYaloluxcsi, KOMy MaTE€MaTHKa HYyXHa I MCIOJb30BaHUs B mpodeccusx, He
CBSI3AHHBIX HEMOCPEACTBEHHO C HEM.

[Ipuknannas 3HaYMMOCTh MaTEMaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISTIOTCS
(dbyHIaMeHTaIbHbIE CTPYKTYPhI HAIIETO MUpA: MIPOCTPAHCTBEHHBIE ()OPMBI U KOJINYECTBEHHBIC
OTHOIIICHUSI, QYHKITHOHAIbHBIC 3aBUCUMOCTH U KATETOPUU HEOTIPEICTICHHOCTH, OT MPOCTEHIITNX,
YCBaMBAaE€MbIX B HEMOCPEICTBEHHOM OIMBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX IS
pPa3BUTHSA HAyYHBIX U TEXHOJOTHYECKUX HJeH. be3 KOHKpPEeTHBIX MaTeMaTHYECKUX 3HaHHM
3aTPyJHEHO MOHWMAHHE MPUHIIMIIOB YCTPOMCTBA M HCIOJIH30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE U MHTEPIpPETAIUs pa3sHOOOPa3HOW COLMAIBHOM, SKOHOMUYECKOHN, MOJUTUYECKON
nHpopmanuu, ManodpdeKTUBHA TOBCEIHEBHAS MPAKTUYECKasl JEATeNbHOCTh. Bo MHOrmx
chepax mpodecCHOHANTHHON ACSATENHPHOCTH TpPEOYIOTCSI YMEHHUS BBINOIHATH PACUETHI,
COCTaBJISITh QJITOPUTMBI, TPUMEHATH (HOPMYJIbI, MPOBOAUTH TEOMETPUYECKHUE H3MEPEHUS U
MIOCTPOCHMSI, YUTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEICTABISITH HH(DOPMAIIUIO B BUIC
TabJIUL, AMarpamMM U rpa@MKOB, TOHUMATh BEPOSITHOCTHBIN XapakTep CIy4yalHBIX COOBITHMA.

OaHOBpeMEHHO C pacuiMpeHueM c@ep NpPUMEHEHUsT MaTeMaTHKd B COBPEMEHHOM
oOmiectBe Bce Oojee BaXKHBIM  CTAHOBHUTCS MaTeMaTHYECKUW  CTUIb  MBIILICHUS,
MIPOSIBIISIIOIIMICS B ONPEACIICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce u3ydyeHus MaTeMaTHKU
B apceHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
UHAYKIUS U JeAyKius, 0000IIeHne U KOHKpETU3allus, aHAIU3 M CUHTE3, KiacCu(UKaIMs U
cuctemaTu3anus, abcrparupoBanue u aHainorusi. OObEKThl MATEMATUYECKUX YMO3aKIIOUEHUH,
npaBuUja MX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX TMOCTPOEHUHU,
CIOCOOCTBYIOT BhIpabOTKE yMEHHsI (POPMYIUPOBAaTh, 0OOCHOBBIBATh U JJOKA3bIBaTh CYXACHMUS,
TeM caMbiM (POPMHUPYIOT JIOTHYECKUN CTHIIb MBIIUICHUs. Bemymas poib NpPUHAAICKUT
MaTeMaTHuKe B (OPMHPOBAHUHU aNTOPUTMHUYECKONH KOMIIOHEHTBHI MBIIUICHUS U BOCHUTaHUU
YMEHUH JEHCTBOBATh 10 33JJaHHBIM JITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE
¥ KOHCTPYUpPOBaTh HOBBIE. B mpoliecce pelmieHus 3aiayd - OCHOBBI JJIsi OpraHu3aluu y4eOHoH
NESATEIbHOCTH HAa ypOKaX MaTE€MAaTHKU - Pa3BUBAIOTCS TBOpYECKAass U NMPHUKIAAHAS CTOPOHBI
MBIILICHHUS.

OOyyeHne MaTeMaTHKe JaeT BO3MOXXHOCTh pa3BHBaTh Yy OOYYaIOIIMXCS TOYHYIO,
panoHanbHy0 ¥ ”HGOPMATUBHYIO PeUb, YMEHHE OTOMPATh HauOoJee MOXOISIINE S3bIKOBbIE,
CUMBOJIMYECKHE, TpapuuecKhe CpPEICTBAa JUIsl BBIPAKEHUS CYXKICHUH M HATJBIAHOTO WX
MIpEeACTaBIEHUS.

Heo0xommMbIM KOMITOHEHTOM OOIIeH KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
oOriee 3HAKOMCTBO C METOJIaMU TO3HAHUS JIEHCTBUTEIHHOCTH, MIPEJICTABICHUE O MPEAMETE U
METOJIe MAaTeMAaTHKH, €ro OTJIMYUAX OT METOJOB €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00
OCOOCHHOCTSIX TMPUMEHEHUS MAaTeMAaTUKH I PEIICHUS HAy4YHBIX W TMPUKIAJAHBIX 3a7ad.
MaremaTudeckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaa B (opmMupoBaHue OOIIEH KyJIbTYpbI
YeJI0BEeKa.

N3yuenne MaTeMaTWKd CHOCOOCTBYET 3CTETMUECKOMY BOCIUTAHHMIO  YEJIOBEKa,



NMOHUMAaHUI KpacoTbl W  M3SIIECTBA MAaTEMaTHYECKUX  pACCYKICHHUH, BOCHPUATHIO
reOMEeTpPUYECKUX (POPM, YCBOCHHUIO UIEU CUMMETPHUHU.

[IpnoputeTHsiMu LENsIMU 00y4deHHs: MaTemaThke B 10 - 11 knmaccax Ha yriayOneHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCA:

dbopMUpOBaHUE  LEHTPAIbHBIX MATEMATHUYECKUX  MOHATUH  (YKCIO, BEIUYMHA,
reoMeTpuueckas (urypa, NnepeMeHHasl, BEpOSTHOCTb, (YHKIUS, MPOU3BOJHAS, HHTErpa),
o0ecreynBarOIMX MPEEeMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTEMaTHYECKOro 0Opa30BaHMS
o0ydJaronmxcs;

MO/IBe/IEHNE 00yYarolIMXcsa Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKU U OKPY’KAIOLIEro MUpa, MOHUMAHUI0 MAaTEMaTUKU KaK 4acTH OOLIEH KyJbTYpbl
YeJI0BEYECTBa;

pa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEW  OOydarommxcs,
MO3HABATEJIbHOM aKTHUBHOCTH, UCCIEIOBATENIbCKUX YMEHHM, KPUTHUYHOCTH MBIILICHUS,
MHTEpeca K U3yUYEeHUI0 MaTeMaTHKH;

dbopmupoBanue GyHKIIMOHATBHON MaTeMaTH4eCKONH TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MAaTEMAaTUYECKUE ACTIEKTHI B PEANIbHBIX KU3HEHHBIX CUTYALUAX U MPU U3yUYECHUU
JIPYTUX Y4eOHBIX IPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMyIHpPOBATH
UX Ha S3bIK€ MaTEeMaTUKU M CO3/1aBaTb MAaTeMaTUYECKHUE MOJETH, MPUMEHSTh OCBOCHHBIM
MaTeMaTU4YeCKU  ammapar  Juisi  peuieHuss  NPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MMOTYUYEHHbIEC PE3YJIbTATHI.

OCHOBHBIMHU JTUHUSAMH cojiepkaHus MmaTeMaTuku B 10 - 11 kmaccax yriryOJIGHHOTO YPOBHS
ABISIOTCS: «Yucna u BerauciaeHus», « Anredpay» («Anredpanyeckre BhIpaXKEHUsD, «Y paBHEHUS
U HepaBeHCTBa»), «Hauama maTtemaTmdeckoro anamuza», «['eomerpus» («['eomerpuueckue
burypel M uX CBOHCTBa», «l3MepeHue reoMeTpUyYecKUX BeIUYuH»), «BeposTHOCTH U
CTaTUCTHKa». JlaHHbIE IJIMHUM Pa3BUBAIOTCS TMapaAJJICNbHO, KaXKJash B COOTBETCTBUHU C
COOCTBEHHOH IJIOTMKOW, OJIHAKO HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM KOHTaKTe U
B3auMojeiicTBuu. Kpome 3Toro, ux oObeaUHSET JIOTUYECKash COCTaBISIONIAs, TPAAUIIMOHHO
npucylias MaTeMaTHKE M MPOHMU3BIBAIONIASl BCE MaTeMaTUYECKUE KypChl M COJEpKATelbHbIE
aunauu. ChopmynupoBanHoe Bo PI'OC COO TpeboBaHUE «YMEHHE ONEPUPOBATH MOHATHSIMU:
ONpeZie/IeHue, Aakcuoma, TeopeMa, CIEJACTBUE, CBOICTBO, IPU3HAK, JI0OKA3aTEIbCTBO,
paBHOCWIbHBIE (DOPMYIUPOBKH, yMeHUE (GopMynupoBath oOpaTHOE M MPOTHUBOIOJIONKHOE
YTBEPKACHUE, IPUBOJIUTh IPUMEPHI U KOHTPHPUMEPHI, UCIIOIB30BaTh METO/I MaTEMAaTHUYECKOU
WHIYKUWH, TPOBOAUTH JOKA3aTelIbHbIE PpACCYXACHHS MpPU PEIIEeHUH 3a]ad, OLIEHUBATh
JIOTUYECKYI0 TPAaBHJIBHOCTb PACCYXJIEHHUID» OTHOCHUTCS KO BCEM Y4YeOHBIM Kypcam, a
(dbopMupOBaHUE JIOTHYECKUX YMEHHUH pacIpejessercs 1Mo BCceM rojaM OOydeHHUs Ha YpPOBHE
cpeaHero o0Iero oopa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO martemaTHka sBisieTcsl 00s3aT€NbHBIM MPEIMETOM Ha
JTaHHOM ypoBHe oOpa3oBanusi. Hacrosiieil mporpamMmmoil mo MaTeMaTHKe MpeyCMaTpUBACTCS
u3ydyeHne yueOHoro npeamera «MareMaTnka» B paMKax TpexX YUeOHbBIX KypcoB: «Anrebpa u
Hayajga MaremMaTH4yeckoro ananusa», «['eomerpusi», «BeposSTHOCTP M  CTaTHUCTUKA.
DopMUPOBAHHE JIOTUUECKUX YMEHHUI OCYLIECTBISETCS HA MPOTSKEHUU BCEX JIET OOyUEHMs Ha



YPOBHE CPEIHETO 00IIero 00pa3oBaHMs, a IEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPIKaHUE BCEX
HA3BaHHBIX BBINIE YUCOHBIX KYPCOB.

OO1iee 4nca0 4acoB, peKOMEHJOBAHHBIX JUIS M3YYEHMs] MaTeMaTuku, - 544 yaca: B 10
Kiracce - 272 gaca (8 gacoB B Hefenio0), B 11 kimacce - 272 4gaca (8 4acoB B HEJEIIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa’kaaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh TPAKAAHCKOW TIO3UIUU  OOyYaroIIerocss KakK aKTUBHOTO W
OTBETCTBEHHOT'O WJICHA POCCHHCKOrO OOILIecTBa, NMPEACTABICHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUI, MPOLEAYp TpaKIaHCKOTO 0OIIecTBa
(BBIOODBI, OIPOCHI U JIPYroe), YMEHHE B3aWMOJCHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMHU B
COOTBETCTBHH C UX (QPYHKIIMSIMHU ¥ Ha3HAUYCHHEM,;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb POCCUICKON IpakTaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKECHHUSIM POCCHMCKUX
MaTEMaTHUKOB M POCCUHUCKONM MaTEMaTHYECKOM IIKOJbI, UCIOJb30BAHUE ITHX JOCTHKEHUI B
JIPYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrOo  Hapoja, CQOPMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM
JOCTHKEHUI HAyKU U JIEATEIbHOCTHIO YYEHOT0, OCO3HAHWE JUYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYMBOTO OYAyIIEro;

4) 3CTeTHYECKOro BOCHUTAHMA:

ACTETUYECKOE  OTHOILIEHHE K  MHpPY, BKJIIOYAass  O3CTETHUKY  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIIeHUH, pacCyXIeHUH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3Iu4yHbIX BUJIOB HCKYCCTBA;

5) ¢usmyeckoro BocnuTaAHUs:

c(hOopMUPOBAaHHOCTH YMEHHS MPUMEHATH MaTEMaTHUIECKHUE 3HAHUS B MHTEpEcax 3I0pOBOTO
n Oe3omacHOTO oOpa3a KH3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (3I0POBOE
MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, peryJisipHas (pu3ndeckas akTHBHOCTB),
(bu3nUecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHON AESITEbHOCTbIO;

6) TpyI10BOro BOCIMTAHUSI:
TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIOOUs, HHTEPEC K pa3InuHbIM cepam
poeCCHOHANBHOM EATEILHOCTH, CBI3aHHBIM C MATEMATHKOW M €€ MPUIIOKCHUSIMHU, YMCHUEC



COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaymiel mnpodeccur W Pean30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCE )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a7a4 MaTEMaTUYECKOW HAMPaBICHHOCTH;
7) 3K0JOrMYecKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh SKOJOTMUUECKOM KyJIbTYphl, TMOHUMAHHWE BIHSHHUSA COLUAIBHO-
SKOHOMHMYECKHX IPOLECCOB Ha COCTOSIHUE MPUPOJHOM U COLMAIBHOM Cpellbl, OCO3HAHUE
I00ABbHOTO  XapaKTepa  JAKOJOTMYECKHX  MpoOJieM, OpHEHTallus Ha  [PUMEHEHHE
MaTeMaTHYEeCKUX 3HAHUU JJIA PEeIICHUS 3a7a4 B 00JIACTH OKPY>KaroIIel Cpe/ibl, MJIaHUPOBAHUE
MOCTYTKOB U OIEHKH WX BO3MOXKHBIX TTOCJICICTBUH ISl OKPYXKAIOIIEH CPeIbl;

8) HEeHHOCTH HAYYHOIO MO3HAHMS:

ChOPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU W OOIIECCTBEHHON MPAKTHKH, ITOHMMaHUE MAaTEMAaTHUECKON HAyKH Kak C(ephl
4eJI0BEYECKOM IEATETLHOCTH, DTAIIOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl Pa3BUTHS [MBHJIN3AIINY,
OBJIAJICHHE S3BIKOM MaTEMATHKH ¥ MAaTEMATHYECKOM KyJIbTYPOil Kak CpEICTBOM ITO3HAHUS MUPA,
TOTOBHOCTB OCYIIECTBIIATE MPOEKTHYIO M HCCIIENOBATENLCKYIO AEATEILHOCTh HHANBUAAYAILHO U
B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrare u3ydyeHus MaTeMaTHKU Ha YPOBHE CpelHEro oOmiero oOpa3oBaHUS Y
oOyuatorerocst 0yayT copMUpOBaHbI MO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHBIE JCHCTBUS,
KOMMYHHUKATUBHbIE YHUBEpCAJbHbIE YyueOHblE JIEHCTBUSA, PETYJISTHUBHBIE YHUBEpCAIbHbIC
yueOHbIe JeCTBUS, COBMECTHASI I€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHHMBEPCAJIbHbIC YUeOHbIC 1eHCTBHS
basoBbie Jiornyeckue 1eicTBHUA:

BBISBJISITh M XapaKTEPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MaTeMaTHUYECKHX OOBEKTOB,
NOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMU, (DOPMYITUPOBATH OMpEICIICHUS TOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCHU(PUKAIMK, OCHOBAHUS Uil 0O0OOIIEHUS U
CpPaBHEHUs, KPUTEPUH NPOBOJIUMOTrO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIUpPOBAaTH W TMPeoOpa3oBBIBaTh CYXIACHUS: YTBEPAUTEIbHBIE U
OTpHUIATENbHbBIE, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIC,

BBISIBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUAX U YTBEPXKACHUSX, TpeyiaraTh KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEMN U MPOTUBOPEUHI;

JieJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX W HMHIYKTHMBHBIX
YMO3AKJIFOYEHUH, YMO3aKIIOUEHHU 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUU (TIpsIMbIE U
OT MPOTHUBHOIO), BBICTPAWBATH APTyMEHTALMIO, HPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CY>KJCHHS U BBIBOIBL;



BBIOMpaATh CHOCOO pelieHus ydeOHOW 3agauu (CpaBHUBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbBIOMpaTh Haubosee MNOAXOASIIMA C YYETOM CaMOCTOSITENbHO BbIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoarenbckue 1eCTBHA:

HCIIOJIb30BaTh BOIPOCHI KAaK UCCIIEI0BATENbCKUN HHCTPYMEHT MMO3HAHUS, (DOPMYIUPOBATH
BOIPOCHI, (UKCHUPYIOIIME NPOTUBOpEUHe, MpolieMy, YyCTaHaBIMBATh HMCKOMOE U JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAaHUPOBAHHBIM  OKCHEPUMEHT, HCCIEIOBaHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeX 1y 00bEKTaMH, SIBIICHUSMHU, IPOLIECCaAMU;

CaMOCTOSITENBHO (POPMYIUPOBATH 000OIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHN S, UCCIIEIOBAaHUs, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IeHNI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTUU B HOBBIX yCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBIABJIATH JeOUIUTHI HHGOPMAITNH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha BOTIPOC U JIJIst
pelIeHHs 3aa4u;

BbIOMpaTh MHGOPMALMIO W3 HMCTOYHMKOB  Pa3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh W HMHTEPIPETHPOBATh HH(POpPMAIMIO pa3IWYHBIX BHIAOB U (opm
IpeJICTaBICHUS;

CTPYKTypUpOBaTh  WH(GOpMAILIMIO, TPEACTABIATH €€ B  pasiuyHbIX  (opMmax,
WLTIOCTPUPOBATH IpaQUUECcKH;

OLICHMBAaTh HAJECKHOCTh HH(MOpPMAIMK TIO0 CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHbIE YHMBEpPCAJIbHbIE YUeOHbIE eiicTBHUS
Oo0uenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHSMHU W IICIISIMHU
OOIIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEeKCTaxX, JaBaTh TOSCHEHUS 10 XOJy peEIIeHHUs 3a7aud, KOMMEHTHUPOBATH IOTYYEHHBIN
pe3ynbTar;

B XOJIe 00CYXJIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOIEMBI,
pelaeMoii 3a/laud, BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEUICHHSI, CONIOCTABIISTh CBOU
CYXJICHUS C CY>KICHUSMH JIPYTUX YYaCTHUKOB JHajiora, OOHAPYKUBATh Pa3INYMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOH (hopme (popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEJICTABIISATh PE3yJIbTAaThl pPElIeHUsS 3a7aud, dKCIEPUMEHTAa, UCCIICIOBAHUS, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C YyYETOM 3aJad Tpe3eHTAlu |
O0COOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUYeOHbIE eiiCTBUA
Camoopranm3anus:
COCTaBJIATh IUIaH, aIrOPUTM pPEIIEHUS 3aJaud, BHIOMpAaTh CHOCOO pEIIeHHS C y4eTOM
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HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh
BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMH MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUMA
U MBICIUTENbHBIX MPOLECCOB, WX PE3yJbTaTOB, BIAAECTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIiecca U pe3ysbTaTa pelIeHuss MaTeMaTUIEeCKON 3ajauu;

MpEeNBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NpPU PELIEHUU 3a/a4d, BHOCHTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JaHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENIU U YCIOBUAM, OOBSICHATH IPUUMHBI JOCTUKEHUS
WIN HEJOCTHKEHUS pe3yibTaTOB JEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb OLICHKY
MPUOOPETEHHOMY OIBITY.

CoBMecTHaA 1€ATEJIbHOCTD:

MMOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIAYATBHON pabOTHI TIpH
pemeHun y4eOHBIX 3aJa4, NPUHUMATH [EIb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh
OpPTaHU3aIlMI0 COBMECTHON pabOTHI, paclpeneisiTh BUABI padoT, JOTOBAPHUBATHCS, 00OCYKIAThH
TpoIIecC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBHIX (popMax paboTwl (0OCykAeHUS, OOMEH MHEHHM, «MO3TOBBIE
IITYPMbI» M WHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPIWHUPOBATH CBOM JCHUCTBUS C
IPYTUMHU YIEHAMH KOMAHIIbI, OICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT IO
KpPUTEPHSIM, cHOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHSI.

IIpeameTHble pe3yabTaThl OCBOEHUS deaepanbHON paboueil mporpaMMbl IO MaTEMaTHKE

IMpCACTAaBJICHEBI I10 I'OJaM o6yqu1/1;1 B paMKax OTACJIBHBIX y‘-Ie6HBIX KYpPCOB B COOTBCTCTBYIOIIUX
pasaciiax HacTosIIeH IIporpaMMal.
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

IHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa ¥ Hayala MaTEMaTHYECKOTO aHAIM3a» SIBISETCA OJIHUM M3
Han0oJiee 3HAUYUMBIX B MPOTPAMME CPEAHErOo OOIIero oOpa3oBaHMs, MOCKOIBKY, C OIHOU
CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0a3zy JUisl M3y4EeHHUsS BCEX ECTECTBEHHO-
HAy4YHbIX KypCOB, a C JIpyroil CTOpOHbI, (GOPMHUPYET JOTMUYECKOe U abCTPaKTHOE MBIIIICHUE
oOydaroluxcsi Ha ypOBHE, HEOOXOJAMMOM JJisi OCBOEHHUS HMH(OpPMATHKH, OOILIECTBO3HAHUS,
UCTOpUH, CIIOBECHOCTHM M JpYyrMX JAucUMIIMH. B pamkax paHHoro ydeGHOro Kypca
oOydarolyecss OBJIAJICBAIOT YHHMBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTOpas
dhopmyIUpyeT CBOU JOCTHKEHUSI B MaTeMaTHIECKOU hopme.

VY4eOHbIil Kypc anreOpbl M HadaJl MaTeMaTHYECKOI0 aHaIM3a 3aKJIa/IbIBA€T OCHOBY JUIS
YCHEIIHOTO OBNAJCHHUS 3aKOHAMHM (DU3HKH, XUMHUHU, OHOJOTWMH, TOHUMAHUS OCHOBHBIX
TEHJCHIIMI pa3BUTHUS HSKOHOMHUKH U OOIIECTBEHHOM »W3HHU, MO3BOJISIET OPUEHTHPOBATHCA B
COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIIOJIb30BATh UX IS
JalbHelIero oOpa3oBaHus U B MOBCEIHEBHOM u3HU. OBNaieHne aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIUSIMU alreOpbl 1 MATEMAaTHUYECKOTrO aHaIN3a Pa3BUBAET YMEHUE HAXOAUTD
3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, [OKa3bIBaTh YTBEPXKIEHUS C IOMOIIbIO
UHAYKIMUM W paccykJaaThb JeAyKTHBHO, HCIOJIb30BaTh OOOOIIEHNE W KOHKPETHU3AIMIO,
abcTparupoBaHuE U aHAJIOTHIO, POPMUPYET KPEeaTUBHOE U KPUTUUECKOE MBIIILJICHUE.

B xonme m3ywenus yueOHOro kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAIIM3a»
oOydaronyecss TMOJIy4yalOT HOBBIM OMNBIT pElIEHUs MPUKIAJAHBIX 3a7ad, CaMOCTOSTEIHLHOTO
NOCTPOEHUSI MaTEMaTUYECKUX MOJEJEH peallbHbIX CUTyallui, MHTEpPHpPETaluy IOJIYYEHHBIX
pelIeHUi, 3HAKOMSATCA ¢ IpUMEpaMu MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMH OTKPBITUSMH U UX aBTOPaAMHU.

VY4eOHbIil Kypc 00JajaeT BOCIUTATENbHBIM MOTEHIIMATIOM, KOTOPBIA peaau3yeTcsl Kak
yepe3 yueOHBI MaTepHall, CocoOCTBYOMNN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
gyepe3 cnenupuky y4eOHOM IesTeNbHOCTH, TPEeOYIONIEH MpOJOIKUTEIHLHOW KOHIICHTPALUU
BHUMAaHHsI, CAMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN pe3yJIbTarT.

B ocnoBe meTonuku oOydeHHs aireOpe W HayalaM MaTeMaTU4YeCKOTO aHallh3a JICKUT
NeSTeTbHOCTHBIA NPUHIUI 00YYECHHUS.

B cTpyktype yueOHoro kypca «Anrebpa v Hayana MaTeMaTUYECKOTO aHAIN3ay» BBIJICTICHBI
CJIEIYIOIINE COAEPKATENBHO -METOANYECKUE JUHUM: «Uucia u BblUMCIeHUs», «DyHKIUU U
rpaduxmny, «YpaBHEHUS U HEpaBeHCTBa», «Havana maTemaTudeckoro aHanmsay, «MHOXKeCTBa
U JIoTuKa». Bce OCHOBHBIE colepKAaTENbHO -METOANYECKNE JIMHUU U3Y4YatoTCs Ha MPOTKEHNUN
IBYX JIeT 00yueHHUs] Ha YPOBHE CpeIHero oomero oOpa3oBaHus, €CTECTBEHHO JOMOIHSIS JPYT
Jpyra U TOCTENEHHO HACHIIAsICh HOBBIMH TeMaMH M pasfenamu. [laHHBIA y4eOHBIM Kypc
ABIIIETCS. MHTETPATUBHBIM, TIOCKOJBKY OOBEAMHAET B cebe cojaep)KaHue HECKOIbKUX
MaTEeMaTHYECKUX NUCIUIUINH, TAaKUX Kak anreOpa, TPUTOHOMETpPHS, MATEeMAaTUYECKUN aHaJu3,
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TEOpHsT MHOXECTB, MaTeMaruhuyeckass joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIQJICBAIOT BCce 0o0Jiee HIMPOKUM MATEMAaTUYECKUM ammnapartoM, y HHUX MOCJIEI0BATEIbHO
dbopmupyeTcsi U COBEPIICHCTBYETCS yMEHHUE CTPOUTh MATEMaTHYECKYI0 MOJIETh pPeabHOU
CUTyalluu, NMPUMEHITh 3HAHUS, MOJYUYEHHBIE MPU HU3YyUYEHUHM Y4eOHOTO Kypca, Ui pelieHus
CaMOCTOSITEIFHO C(HOPMYIHPOBAHHOW MAaTEMAaTHUYECKOW 3a/aud, a 3aTeéM HHTEPIPETUPOBATH
CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKass  JuHUA  «Yucia W BBIUMCICHUS)  3aBepllaeT
(dhopMupoBaHUE HABBHIKOB HCIOIL30BaHUS JACHUCTBUTEIBHBIX YHCEN, KOTOpOE ObUIO HA4yaTO Ha
YpPOBHE OCHOBHOTO 0011ero oOpa3zoBanus. Ha ypoBHe cpenHero oOiiero oopa3zoBaHusi 0co0oe
BHUMAaHUE yJiensieTcs GOPMUPOBAHUIO HABBIKOB PAlIMOHATBHBIX BBIYUCICHUN, BKIFOYAIOIIUX B
ce0sl UCTOJIHb30BaHKE PA3NIMYHBIX (OPM 3aIMMCH YUCIIA, YMEHHE JIeNaTh MPUKHUJKY, BBHIMOIHATH
MPUOJIMKEHHBIC BEIYUCIICHUSI, OIICHUBATH YUCJIOBBIC BBIPAXKEHUSI, paOOTaTh C MATEMaTHYECKUMU
KOHCTaHTaMU. MHOXECTBAa HATypajbHBIX, IEJbIX, PAIMOHATBHBIX U JCHCTBUTEIBHBIX UYHCET
JIOTIONTHSIIOTCSL MHOXXECTBOM  KOMIUJIEKCHBIX 4YHCENl. B  KakaoM ©3 JITUX MHOXECTB
paccMaTpuBaIOTCS CBOMCTBEHHBIE €My crielM(UUecKUe 3aaui U OTepaliu: JACJIICHHE Hallelo,
ONEpUPOBAHME OCTAaTKaMH HAa MHOKECTBE LENBIX YHCENl, 0COObIE CBOMCTBA PAIllMOHATBHBIX U
UppaALMOHAIIbHBIX YKCeN, apuMETHUECKHE OTepaIliy, a TAK)KE U3BJICUEHNE KOPHS HATYPaJIbHOM
CTENEHN HAa MHOKECTBE KOMIUJIEKCHBIX 4Mcell. braromapsi mocieaoBaTeaIbHOMY PaCIIMPEHHIO
Kpyra UCIHOJIb3yEMbIX YHCENl U 3HAKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHUS JJIsl pelIeHUs
pa3IMyYHbIX 3a7a4 (popMHUpyeTCs MpeIcTaBleHrne O €IMHCTBE MAaTEMATUKU KaK HAyYKH U €€ poJin
B TIOCTPOCHMHM MOJIEJel pealbHOr0 MHUpa, I[IHPOKO HCIOJB3YIOTCS 0000IIeHne |
KOHKpETH3aIHSI.

JInaus «YpaBHEHHUS U HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUU BCEro OoOydeHHs Ha
ypOBHE cpeaHero oOmiero o60pa3oBaHus, TMOCKOJIbKY B KaxiaoM paszaene [Iporpammbi
PeyCMOTPEHO pelieHre COOTBETCTBYIOIIUX 3aa4u. B pe3ynbrare oOyyaroniyecs: OBiIaIeBatoT
pPa3IMYHBIMU  METOJIaMU  PEIlICHUS PAlMOHANBHBIX, HWPPALMOHAIBHBIX, I10Ka3aTeIbHBIX,
Jorapu(PMUIECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3aj1ay,
coJlepkanux napameTpbl. [lomydyeHHble YMEHUS HIUPOKO HCIOJIBb3YIOTCS MPHU UCCIETOBAHUU
(GyHKIMH C TOMOIIBIO TPOU3BOIHOM, MPU PEIICHUH MPUKJIAIHBIX 33/1a4 U 3a7]a4 Ha HaXOXKJICHUE
HauOOJBIINX U HAUMEHBITNX 3HaUeHUN GyHKIMU. J[aHHas comeprkaTenbHas TMHUS BKIIOYAET B
cebst Takke (QOPMUPOBAHME YMEHUH BBIMOJIHATH pacyeThl Mo GopMyiaM, MpeoOpa3oBaHUs
paIMOHANILHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKXKe BBIPAKECHU,
cCoJlepKaluxX CTeneHu u Jjorapudmbl. braromapss W3yudeHUIO0 anreOpandecKkoro marepuaia
MPOUCXOJUT JalbHeWIIee pa3BUTUE aNTOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyJaromuxcsi, GOpMUPYIOTCSI HABBIKH JEAYKTHUBHBIX PACcCyKIEHUH, pabOThl ¢ CUMBOJIBHBIMU
(dbopmamu, peICTaBICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB.
Anre6pa npemaraet 3QGeKTUBHBIE MHCTPYMEHTHI JIJIsl PEIICHUS MPAKTHUYECKUX U €CTECTBEHHO
-HaY4YHBIX 33Ja4, HArJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToaudeckast TuHusg «OyHKIUU U rpaduku» TECHO TMEPEIUieTaeTcs ¢
IPYTUMH  JIMHUSIMH ~ y4eOHOTO Kypca, TIIOCKOJIBKY B KAakOM -TO CMBICIE 3a/aeT
MOCIE0BATENIBHOCTh  M3y4Y€HUs Marepuana. 3ydeHWe CTENeHHOM, IOKa3aTelIbHOM,
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Jorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUMA, UX CBONCTB U IPaUKOB, UCIIOIH30BAHNE
GbyHKIMHN U1 pereHus 3a1a4 U3 Apyrux yueOHbIX TPEIMETOB U pealbHOM KU3HU TECHO CBS3aHO
KaK C MaTeMaTHYECKUM aHAJIMU30M, TaK M C PEIICHHEM ypaBHEHH u HepaBeHCTB. [Ipu sTom
00mpIII0e BHUMAHHUE YJIEsieTcs (OPMUPOBAHUIO YMEHUS BhIpaXaTh (OpMyJiaMHU 3aBUCHMOCTH
MEXIy pa3IuyHbIMHU BEJIMYMHAMH, UCCIIEIOBATH MOJYYEHHbIE (PYHKIIUU, CTPOUTh UX TPAPUKU.
Marepuan 5TOW coAepKaTeIbHOM JIMHWUU HaIleIeH Ha pa3BUTHE YMEHUW U HaABBIKOB,
MO3BOJIAIONIMX  BBIpAXaTh 3aBUCUMOCTH MEXJIy BeIWYMHAMHU B Pa3UyHON  (opMme:
aHAJTUTUYECKOM, Tpaduueckoil u cioBecHo. Ero wu3ydeHwe cmocoOCTBYET pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTH K  OOOOIICHHI0O W  KOHKPETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas uHUS «Havana MaTeMaTHYECKOro aHalIU3ay MO3BOJISIET CYIIECTBEHHO
pacHIupHUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 3a]a4, JOCTYIHBIX 00yJaronuMmcs,
TaK KaK Y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTH TpaUKU CIOKHBIX (QYyHKIHUM, OPEACTIATh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAUYCHUSI, BBIYUCIIATH IUIOMIaAu GUTyp U 0ObEMBI T€J, HAXOAUTh
CKOPOCTH M YCKOpEHHs TmpolieccoB. [laHHas coaepkaTeilbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MaTeMaTUYECKHX MoOJelied peaabHbIX CHUTyaluii, I03BOJISET
HAXOJIUTh HaWIydlllee pelieHrue B MPHUKIATHBIX, B TOM YHCIE COIUAIBHO -3KOHOMHYECKHUX,
3a7layax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOTO aHallhu3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (POPMATILHO-JIOTUYECKOTO U KPEATUBHOTO MBIIIJIEHUS, ((OPMUPOBAHUIO YMEHUN
pacro3HaBaTh IPOSBJICHUS 3aKOHOB MaTEeMAaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS Pe3yJIbTaTax, MOTYUYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKH KaK HAyKH, U
00 uX aBTOpax.

ConepxkatenbHO-MeTOAMYECKass JUHUS «MHOXECTBa W JIOTMKa» BKJIOYaeT B ceOs
9JIEMEHThl TEOPUM MHOXKECTB W MAaTEMaTHYEeCKOW JIOTHKH. TEOopeTHKO -MHOKECTBEHHBIC
IIPEICTABICHUS TTPOHMU3BIBAIOT BECh KypC IIKOJBbHOW MAaTeMAaTHKHA W TMpeJiararoT Hambosee
YHUBEPCATBHBIN S3bIK, OOBCAMHSIONIUNA BCE pa3ieiibl MAaTEMAaTHKH W €€ TPHJIOKCHUN, OHH
CBSI3BIBAIOT pa3HbIE MaTeMaTUYCCKUE AUCIUIUTMHBI U UX MPUIIOKEHHUS B €IMHOE I1ej10e. BaxkHo
JaTh BO3MOXKHOCTH OOydYaromemycs IIOHUMAaTh TEOPETHKO - MHOXKECTBEHHBIN S3BIK
COBpPEMEHHON MaTeMaTUKH W HCIIOJb30BAaTh €0 I BBIPAXKEHUS CBOMX MbICIeH. [pyrum
Ba)KHBIM TIPHU3HAKOM MAaTEMAaTUKH KaK HAyKH CJEIyeT MPU3HATh CBOWCTBEHHYIO €M CTPOrOCTh
000CHOBAaHMI W CJICJIOBAaHUE OIPEACICHHBIM IpaBHJIaM ITOCTPOCHHS  JI0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTHYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHHUS 00yYaroIIuXCs, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIIJICHHUS.

B yuebHOM Kypce « Anrebpa v Hadajna MaTeMaTUYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJCIMPOBAHMS, KOTOpPBIC IPHU3BAaHBI CIOCOOCTBOBATh (HOPMHUPOBAHHUIO
HaBBIKOB MIOCTPOCHUS MOJIEIEH pealbHBbIX CUTYaIINH, UCCIIEIOBAHUS STUX MO/IETIEH C MOMOIIBIO
anmapara anreOpbl 1 MaTeMaTHYECKOTrO aHalli3a, WHTEPIPETAIUU MOJYYCHHBIX Pe3yJIbTaTOB.
Takue 3a7aHus BIUICTCHBI B KaXKAbIM M3 pa3JiejIOB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepHuas
y4eOHOTO Kypca IIHPOKO HCIONB3YyeTCsS I PEIICHUs MPUKIAIHBIX 3anad. [Ipm pemeHun
pEANBbHBIX TPAKTUYECKUX 3a7ad oOydarolmmecss pa3BHBAIOT HAOIIOJATEIIBHOCTh, YMEHHUE
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HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BATh AHAJIOTHI0, 0000ImaTh |
KOHKpETU3UpoBaTh mpobnemy. JlesTtenbHOoCcTh 1O (OPMHUPOBAHUIO HABBIKOB PELLIEHUS
MPUKJIAHBIX 3a/1a4 OPraHU3yeTcs B MPOILECCE U3YUEHUS BCEX TEM yueOHOro Kypca «Airedpa u
HayaJla MaTEMaTUYECKOTO aHaJIU3ay.

OO01ee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Y4YeHHs] ydeOHOro Kypca «Anredpa u
Hayajga MaTeMaTHUYeCKOro aHaiau3a», - 272 daca: B 10 kiacce - 136 yacoB (4 4aca B HEJeNI0), B
11 xmacce - 136 gacoB (4 Jaca B HEJIETIO).

COIEPKAHUE OBYYEHUA
10 KVIACC

Yucsa v BBIYUCTICHUS

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIC TPOOH, MPOIEHTHI, OECKOHEUHbIC
nepuoanueckue apoou. [Ipumenenue apoodeit u MPOIEHTOB AJIsl PEIICHUS MPUKIIAIHBIX 3a/1a4 U3
PAa3JIMYHBIX OTPACJIEH 3HAHUN U PEATTbHOMN KU3HU.

JleiicTBuTeNbHBIE YKcaa. PaloHambHble W UppalMOHANIbHBIE Yucia. ApUpMeTHYeCKre
omnepaluu ¢ JEeWCTBUTENIbHBIMU YUcIaMU. MOysb JAEMCTBUTEILHOIO YMCIIA U €r0 CBOMCTBA.
[IpubmmkeHHbIE BBIYUCICHUS, TMpaBWIA OKPYTJCHHUS, NPHUKUWIKA U OILEHKa pe3yJbTara
BBIYHCIICHUM.

Crernienb c 1enbIM nokasarenem. bunom Herotona. Ucnonb3oBanue noaxosiieit popmbl
3alKUCH ACHCTBUTEIbHBIX YHUCEIT JUIsl PEIICHHS] PAKTUYECKUX 3a]1a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOM CTETIEHU U €r0 CBOICTBA.

Crenenp C pauuMOHaJIbHBIM IOKAa3aTEJIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKAa3aTeJIEM.

Jlorapudm uuncna. CoiicTa norapudma. JlecsTuuHble 1 HaTypaJbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOI0 apryMeHTa. APKCUHYC, apKKOCHUHYC U
apKTaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA.

ToxaecTBa W TOXKIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUSI.
PaBHOCHIIbHBIE YpaBHEHUS U YpAaBHEHUS -CleACTBUsA. HepaBeHCTBO, pellieHue HepaBeHCTBa.

OCHOBHBIEC METO/IbI PEIICHHUS LEIbIX U JPOOHO-PAIIMOHATLHBIX YPAaBHEHUN 1 HEPABEHCTB.
MHorouneHsl OT OJHOM NEepeMEHHOH. JleneHue MHOrouwjieHa Ha MHOTOYWIEH C OCTaTKOM.
Teopema besy. MHorounens! ¢ riensiMu ko3¢ urnuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCTOBBIX BBIPAKECHHH, COACPIKAIINX CTENIEHU U KOPHHU.
Upparnmonanbubie ypaBHeHHs. OCHOBHBIE METO/Ibl PEIICHUS! UPPALIMOHAIBHBIX YPaBHEHUH.

[TokazaTenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIICHUS [TOKA3ATEIbHBIX YPABHEHUM.

[IpeoGpazoBaHue BRIpAKEHH, COAECPKAIIUX JIOTapUPMBI.

Jlorapudmuueckre ypaBHeHUs. (OCHOBHBIE METOMABI peEHICHUS JorapuMuuecKux
YPAaBHEHHUH.

OcHoBHBIE TpUTOHOMETpUUYeckue Qopmyibl. [IpeoOpazoBaHne TPUTOHOMETPUUECKHUX
BbIpaXKCHUH. PellleHne TpPUrOHOMETPUUECKUX YPABHEHHM.
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Pemrenne cucrem nMHEHHBIX ypaBHEHHMH. MaTpuma cCHCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpUipl 2*2, €ro reoOMEeTPUUYECKHl CMBICT U CBOWMCTBA, BBIUMCIECHUE €T0
3HAYCHMS], IPUMEHEHUE ONPEICITUTEINS IS PEIICHHs] CUCTEMBI IMHEWHBIX YpaBHEHUN. Pemenne
MPUKJIAJAHBIX 3a]1a4 C TOMOIIBIO CUCTEMBI JIMHENHBIX YpaBHEeHM. VccienoBanne moCcTpoOeHHOM
MOJIEJIH C TIOMOIIBIO MATPHIL U ONIPEIAECIUTEIICH.

[TocTpoeHre MareMaTH4ECKUX MOJENIEN PEabHOM CUTYyallMHM C ITOMOIIbIO YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHHH M HEPABEHCTB K PEIICHUI0 MATEMaTHYECKUX 3a1ad U
3a]1a4 U3 pa3IMYHbIX 00acTel HayKU U PealbHOM JKU3HH.

DyHKIUHN U TPaUKH

OyHKIMA, crnocoObl 3afaHus (GyHkuuu. B3aumHo oOpathble (yHkumuu. Kommosuius
¢bynkuuit. I'paduk QyHkumuu. DineMeHTapHble TpeoOpa3oBaHus rpapuKoB QyHKUIUMN.

Ob6nacTp onpenenaeHuss 1 MHOXecTBO 3HaueHui pyHkuuu. Hynu ¢pynkuuun. [IpomexyTku
3HaKOMOCTOSIHCTBA. YeTHble W HeueTHble (yHKuuU. [lepuonnyeckue Qpynkuuu. [IpomexyTku
MOHOTOHHOCTU (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIMHu. Hanbosnblee u HaMeHbllee
3Ha4eHUs (PyHKIUH Ha IPOMEXKYTKE.

JInneitHas1, KBaApaTU4HAas U IPOOHO-IMHENHAs QYHKIMU. DIEeMEHTapHOE UCCIIeIOBAaHUE U
HOCTPOEHHUE UX IPaPUKOB.

CrenenHas (yHKIUS C HaTypaJbHBIM U LENbIM IOKa3zaTesneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N -0il cTeneHn Kak (GyHKIMHM OOpaTHOM CTENEHHM C HATypaJbHbIM
IIOKa3aTEJIEM.

IToka3zaTenbHas u norapupmuueckas GyHKIUH, UX CBOMcTBa U rpaduku. Mcnonas3zoBanue
rpa¢ukoB GYHKIMNA Ui pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckasi OKPY>KHOCTb, ONpEJEIIEHUE TPUTOHOMETPUYECKUX (DYyHKUIUI
YHCIJIOBOTO apryMEHTA.

@OyHKIMOHATIbHBIE 3aBUCMMOCTH B peaJIbHBIX Mpolieccax u siBieHusxX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauvana maTeMaTH4ecKOro aHaIu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIeI0BaTeNbHOCTEH. MeToa MaTeMaTH4eCKOn
WHAYKIMA. MOHOTOHHBIE U OTPAHUYEHHBIE IOCIENOBATEIBHOCTU. MCTOpUS BO3HUKHOBEHMS
MaTEeMaTHYECKOTO aHalin3a KaK aHalin3a OECKOHEYHO MaIbIX.

Apudmerndeckass ¥ reoMeTpudeckass mporpeccuu. beckoHeuHo — yOwIBaroras
reomerpuueckas nporpeccus. Cymma GeCKOHEYHO YOBIBAIOIIEH reOMEeTpUiYecKoi MpOrpeccuu.
JIMHEVWHBIN W DKCIOHEHUHAIbHBIM pocT. Ywucino e. DopMysia CIOXKHBIX HPOLECHTOB.
Hcnonb3oBanue nporpeccuu s peleHus pealbHbIX 3a/1a4 MPUKIAJHOI0 XapaKTepa.

HempepbiBubie (QyHKIME U UX CBOMcTBAa. TOUYKHM paspeiBa. ACHUMITOTH TPaQUKOB
¢bynkiuii. CBocTBa (QYHKIMI HEMPEPHIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [[puMeHeHne cBOWCTB HENIPEPHIBHBIX (DYHKIUN I PEIICHHS 3a/1a4.

[TepBas u BTOpas npousBoaHble GpyHkuu. Onpenenenne, TeOMEeTpUIECKUn 1 (pUu3nIecKuit
CMBICJI TPOM3BOAHON. YpaBHEHHE KacaTENbHOMN K rpaQuKy QyHKITUH.

[TpousBoaHbIe dneMeHTapHbIX GyHKIUN. [Ipon3BoIHAS CyMMBI, MPOU3BEICHUS, YACTHOTO
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Y KOMITO3UIUHU (DYHKITUH.

MHo:xecTBA U JIOTHKA

MHOXkeCTBO, Olepalui HaJl MHOKECTBaMHU M UX CBoMcTBa. Jluarpammsl Jiinepa- Benna.
[IpumeHeHne TEOPETUKO -MHOYKECTBEHHOIO amnmnapara Jyuisi OMUCAaHHS PEAIbHBIX MPOLECCOB U
SIBJICHUH, TP PEIICHUHN 3a7a4 U3 APYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIENICTBHE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YPABHECHMUSI.

11 KJIACC

Yucsa v BbIYUCTICHUS
Hatypaneueie u menbie uucna. [IpuMeHeHHE MPHU3HAKOB NEIMMOCTH IEJIBIX YHUCEl,
HauOoabpIMi o0t nenurens (aanee - HOJl) nu naumenbiiee obuiee kpatnoe (aanee - HOK),
OCTaTKOB TI0 MOJIYJIIO, alropuT™Ma EBKiIHIA I71s pelIeHns 3aa4 B [ENIbIX YHCTIax.
KommiekcHple uuncma. AnreOpamdeckas W TpUTOHOMETpUYecKas (OpMBI  3alucu
KOMILIEKCHOTO yKciia. ApupMeTHUECKUe olepanuy ¢ KOMILUIEKCHBIMU YHCIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCeN Ha KoOOpAUHAaTHOM tutockoctu. dopmyna Myaspa. Kopuau n-
Ol CTeNmeHW W3 KOMIUIEKCHOro uucia. [IpuMeHeHWe KOMIIEKCHBIX YHCEeN ISl PeUICHHS
(U3NYIECKUX U TEOMETPHUECKUX 3a/1ad.

YpaBHeHMS 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHX YpPAaBHEHUU C TMOMOIIbIO TPUTOHOMETPUUYECKOMN
OKPY’KHOCTU. PellleHne TpUuroHoMeTpuueCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEUICHUS TTOKA3aTeIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OcHOBHbBIE METO/IbI PELIEHUSI UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  PEIIEHHUS CUCTEM UM  COBOKYNHOCTEM  pallMOHAIBbHBIX,
UppaAlMOHAIIbHBIX, TOKA3aTEeIbHBIX U JIOTapu(PMHUUECKUX YPABHEHUN.

YpaBHEHMs], HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpuMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad U
3a/la4 W3 pa3IMYHbIX O0NAcTell HAayKu W peaqbHOM JKU3HU, MHTEPIIPETAIUs IMOTYYEHHBIX
pEe3yIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommnozuruu pyukumii. 'eomerpuyeckue oOpas3bl ypaBHEHHN U HEPABEHCTB Ha
KOOPIMHATHOM TIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

I'padmueckue MeTonbl pelieHUs YpaBHEHUW W HeEpaBeHCTB. [ paduueckre MeTomabl
pelIeHus 3a1a4 C napaMeTpamu.

Hcnonb3zoBanue rpaduxos byHKIUH IS UCCTIEI0OBAHUS MPOIIECCOB
Y 3aBHCHUMOCTEH, KOTOPhIE BO3HUKAIOT MIPH PEIICHUH 33724 U3 IPYTUX y4eOHBIX MPEAMETOB U
pearbHOM )KU3HH.
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Havana maTemaTnueckoro anajamsa

[IpumeHeHne Npou3BOAHOM K HCCIEI0BAaHUIO (PYHKUIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxzaenne HanOoJbIIEro 1 HANMEHBIIETO 3HAYEHUI HENTPEPHIBHOM (PYHKIIMHM HAa OTPE3KE.

[IpumeHeHne MPOU3BOAHON JUISl HAXOXKJIECHUS HAWIY4IIero pPEIIeHHUs B MPHUKIAIHBIX
3aja4yax, Juid OIpeesIeHUss CKOPOCTH M YCKOpPEHHUs Mpoliecca, 3aJaHHOro (opMyJiol WU
rpadukom.

[lepBooOpa3Hasi, = OCHOBHOE CBOMCTBO  mepBooOpa3HbixX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUUH. [IpaBuiia HaxoKaeH!s TePBOOOPA3HBIX.

NHuterpan. I'eoMeTpuyecknii CMBICII UHTErpaia. BpruKclIeHre OnpeneaeHHOr0 HHTerpaia
o ¢opmyine Hetorona-JleiiOnuna.

[IpumeHenne wuHTerpajga Uil HAXOXKJEHHUS IUIOMAAed IUIOCKUX GuUryp 1 o0beMOB
reOMETPUYECKHUX TeJ.

[Ipumeps! pemenuit AuddepeHIranbHbIX ypaBHeHUH. MaTreMaTndeckoe MOJAeTMpPOBaHHEe
peabHBIX MPOLIECCOB € MOMOILIBI0 TU(hepeHIUANbHBIX YPaBHEHUH.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuyenuss B 10 kjacce oOydaromuics MOMYYUT CIEAYIOIIUE MpPEIMETHbIC
pe3ynbTaThl MO OTACNbHBIM TeMaM QeaepanbHol paboueil mporpamMmbl y4eOHOTO Kypca
«AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHATIH3ay:

Yucaa ¥ BBIYUCTICHUSA:

CBOOOZHO ONEPUPOBATH MOHATHIMU: PALIMOHAIBHOE YUCIIO0, OECKOHEYHAs! IEPUOUecKast
Ipo0Ob, TMPOLEHTHI, UPPAIIMOHATIBLHOE YHCIIO0, MHOKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCEeN, MOJlyJIb IEUCTBUTEIBLHOIO YUCIIA;

IPUMEHSTH IPOOH U MPOLIEHTHI [ pEIIeHUs MPUKJIAAHbBIX 3a/1a4 U3 Pa3TUYHbIX OTpaciei
3HAaHUU U peajbHOU KU3HU,

NPUMEHSTh NPUOJIMKEHHBIC BBIYMCICHUS, TPaBWIa OKPYIJICHUS, MPUKUIKY U OIEHKY
pe3yabpTara BIYUCICHU;

CBOOOZHO OINEpPUPOBATH MOHSATHUEM: CTENEHb C IENbIM I[OKa3aTeleM, HCIOIb30BaTh
HOJXOAIIYI0 (OpMy 3allUCU JIEHCTBUTENBHBIX YHUCEN I pElIeHHs] MPAKTHUYECKUX 3ajad |
MIpEeACTaBICHUS TAaHHBIX;

CBOOOHO OTIEpUPOBATH MOHATHEM: apU(PMETUIECKII KOPEHb HATYypaJbHOW CTETICHU;

CBOOOHO OTIEpUPOBATH MOHATUEM: CTETICHb C PAIlMOHAILHBIM TIOKa3aTeNIeM;

CBOOOZHO OIEPUPOBATH MOHATHSAMH: JIOTapU(PM YHUCIA, JCCITHUYHBIE U HATypaJIbHbBIC
JoTapudMBI;

CBOOOHO OTIEpUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCJIOBOI'O apr'yMEHTa;

OIIEPUPOBATh NOHATUSIMU: APKCHUHYC, APKKOCHUHYC U apKTAHI'€HC YMCIOBOIO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA:
CBOOOZHO  OMEpUpOBATh  TOHATHSIMH:  TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHHUS -CIEIACTBUS, PABHOCUIBHBIE HEPABEHCTBA;
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MPUMEHATHh Pa3JIMYHbIE METOJbl PEIICHUS PAlMOHAIBHBIX M JIPOOHO -pallMOHABHBIX
YpPaBHEHUI, IPUMEHSITh METOJT UHTEPBAJIIOB JIJIsl PELICHHS] HEPABEHCTB;

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOYJICH C
HenpiMi  KOd(pPUIIMeHTaMH, KOPHH MHOTOWIEHA, NPUMEHATH JCJIICHHWE MHOrouYjleHa Ha
MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3anay;

CBOOOJIHO OMEPUPOBATH TMOHATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpHIIa,
ONPEACIUTENb MaTPULBl 2 X 2 M €ro TE€OMETPUYECKHI CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2X2 JUisi BBIYUCICHUS €r0 3HAYCHUS, MPUMEHSATh ONPEACITUTEIH JIIs PEIICHUS
CHUCTEMbI JMHEUHBIX YPAaBHEHHI, MOJEIUPOBATh PEAIbHBIE CUTyalldd C MOMOIIBI) CHUCTEMBI
JIMHEMHBIX YpPaBHEHUW, HWCCIENOBaTh MOCTPOCHHBIE MOJEIH C TMOMOIIBKD MaTpull U
ONpeAeIUTENEH, UHTEPIPETUPOBATH MOJYUYEHHBIN PE3YJIbTAT;

MCIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMH Ui MpeoOpa30BaHUs BbIpaKEHUMH;

BBITIOJTHATh  MPEOOpa3OBaHUS YKCIOBBIX  BBIPAKEHUM, COJEpKAIMX CTENEHU C
palMOHAIBHBIM [TOKA3aTENEM;

WCIIOJb30BaTh CBOMCTBA JIorapudMOB Jis  MpeoOpa3oBaHUsS  JIOTAPUPMUUECKUX
BBIPAXKEHUM;

CBOOOJHO ONEPUPOBATH MOHATUIMHU: UPpALMOHAIIbHBIE, ITOKA3aTEIbHBIC
U JJorapu(pMuUecKue ypaBHEHHs, HAXOUTh UX PEIICHHsI C TOMOIIbIO PABHOCHIIBHBIX TIEPEX0JI0B
WJIA OCYIIECTBIISIS POBEPKY KOPHEW;

OPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYECKHWE (OpMyINbl  JUid  IpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBATh TOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
HE0O0X0UMBbIe (POPMYJIBI IS pEeLIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX YpaBHEHMUIA,

MOJICIMPOBATh pEalibHbIE CUTYyallMd Ha $3bIKE aireOpbl, COCTABISATh BbIpAXKEHUS,
YpPAaBHEHHUs, HEPABEHCTBA IO YCIOBHUIO 3a/layd, WCCIEAOBaTh IMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHHUEM alllapaTa ajireOphi.

DOyHKUMH U TPaPUKH:

CBOOOJTHO OIEPHPOBATh MOHATHUSAMHU: (PYHKIHS, CIIOCOOBI 3amaHus (DYHKIUH, B3aHMMHO
oOpaTHbie (YHKIIMH, KOMITO3UIUS (QYHKIUH, TpaduK (QYHKIWHU, BBIIOIHATH SJIEMEHTApHBIC
npeobpaszoBaHus rpaguKoB QYHKINIT;

CBOOOJTHO OIEPHPOBATh TMOHATHUSMHU: OOJACTh OMPEACICHHS W MHOXXECTBO 3HAYCHHM
byHKIMY, HYyTU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZHO ONEPUPOBATH TMOHSATUSMU: YETHbIE M HEYETHbIE (DYHKIUU, MEPUOIUYECKUE
GyHKIIMU, TPOMEXYTKHM MOHOTOHHOCTH (YHKIMH, MAKCUMyMbl M MHHUMYMBI (DYHKIIUH,
HauOOJIbIIIee U HAUMEHbIIIEee 3HaYeHUE (PYHKIMH Ha POMEXKYTKE;

CBOOOZHO OIEPUPOBATH TMOHATUSMHU: CTENEHHAss (DYHKIUS C HATYpalIbHBIM H IIEJIBIM
nokasaresieM, rpaguK CTeneHHOW (DYHKIHUU C HATYpAJIbHBIM H IEIbIM TOKa3aTeneM, rpaduk
KOpHSI N-0i1 cTeneHn Kak GyHKIIMU 0OpaTHON CTENIEHH C HaTypajbHBIM ITOKa3aTelleM;

ONEpUPOBATHh TOHIATHIAMH: JMHEHHAs, KBaJpaTU4HAS W JPOOHO-TMHEHHas (yHKIMH,
BBITIONTHSATD AJIEMEHTAPHOE MCCIIEIOBAHUE U TTOCTPOCHHUE UX TPA(UKOB;

CBOOOZHO OMEPHPOBATH MOHATUAMHU: TOKa3aTeIbHAs U JIorapudMudeckas QyHKIUU, UX
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CBOICTBA U rpaMKH, UCIIOJIb30BAaTh UX TpaUKH ISl pelIeHUs] YpaBHEHUH;

CBOOOZHO OIEPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIpeAe/ICHUE
TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMeHTa;

UCIO0JIb30BaTh Ipaduku (PYHKUMH JUIsl MCCIIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEN NpHU
pElICHUH 3aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U peajbHOW KU3HU, BBIpAXaTh (HOpMyIaMH
3aBUCHMOCTH MEXK]ly BEIUUMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3A:

CcBOOOJTHO ONEPUPOBATH MOHATHUSAMHU: apuPMETHUIECKass U TEOMETPHUYECKasT MPOTPECCHS,
0ECKOHEYHO yObIBaIOIas FeOMETPUYECKasi MPOrpeccus, TMHEUHBIN U SKCIIOHEHIIUAIBHBIN POCT,
(dbopMyTa CIOKHBIX MPOIIEHTOB, UMETh TPEACTABICHHE O KOHCTAHTE;

WCTIOIh30BaTh MPOTPECCUH TSI PEIICHHUS peaTbHBIX 3a7ad MPUKIAHOTO XapaKTepa;
cBOOOJTHO OTIEPUPOBATH TOHSATHUSMU: TIOCIIEIOBATEIHHOCTD, CITOCOOBI 3a/TaHUS
MOCTIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHMYEHHBIE TTOCIICI0BATEIHHOCTH, TIOHUMATh
OCHOBBI 3apPOXK/ICHUST MATEMaTHIECKOTO aHAIIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPHPOBATH MOHATUSIMU: HEMpPEPhIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(hyHKIMHM, aCUMIITOTHI rpaduka GyHKIINH,

CBOOOJHO ONEpUPOBATh MOHATHEM: byHKIUs, HENpephIBHAS Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HETIPEPBIBHBIX (PYHKIIMI IS pelieHus 3a1a4;

CBOOOZHO OINEpPUPOBATH MOHATUSIMU: TIEpBasi M BTOpas MPOU3BOAHbBIE (PYHKIUH,
KacarelbHas K rpaduky QyHKINH;

BBIUMCIISATh NPOU3BOJHBIE CYMMbI, HPOU3BEACHMS, YaCTHOIO M KOMIIO3ULUU JIBYX
(GyHKIUH, 3HATh IPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh T€OMETPUYECKUIN U (PU3UUECKUN CMBICIT TPOU3BOIHOM JIJIsl pellIeHus 3a/1ay.

MHoKecTBa 1 JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHITUSIMHU: MHOXKECTBO, OTIEpAIlMU HaJl MHOYKECTBaMHU;
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapat AJisl OMMCAHUS PeaIbHbIX MPOIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTHX YICOHBIX TIPEIMETOB;

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: onpejeseHre, TeopeMa, ypaBHEHHE -
CJIC/ICTBUE, CBOMCTBO MaTEMaTHIECKOT0 00BEKTa, I0KA3aTEIbCTBO, PABHOCUJIbHBIC YPABHCHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kJjacce oOydaromuics TMOTYYUT CIEAYIOIIUE TMPEIMETHBIC
pE3yNbTaThl 1O OTAENBHBIM TeMaM (QeaepaibHON paboueil mporpamMmbl y4eOHOTO Kypca
«Anrebpa 1 Hayada MaTEMAaTUYECKOTO aHAIU3a:

Yucnaa 1 BBIYUCJICHUS:

CBOOOZHO ONEpUPOBATh TMOHATUSIMU: HATypajJbHOE W IIEJIOE YHCIO, MHOXECTBA
HaTypaJIbHBIX U LEJIIX YUCEIN, UCIIOIb30BaTh MpU3HAKK AeauMocTu uensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEI ISl PELICHUS 3a/1a4, IPUMEHATh alrOpuT™M EBKINAA;

CBOOOZHO ONEPUPOBATH MOHATHEM OCTATKa [0 MOJIYJII0, 3aIIMChIBATh HATYpaJIbHbBIC YHCTIA
B PA3JIMYHbIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZHO OMEpPUPOBATH MOHSATUSMHU: KOMILJIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX
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qucell, MPEACTABISITh KOMIUIEKCHBIE YHCIIa B alreOpandeckoil 1 TPUrOHOMETPUUECKON (opMe,
BBINIOJIHATH apU(METUUECKUE Olepallii C HUMU U M300pa)xkaTh Ha KOOPAUHATHOMN IMJIOCKOCTH.
YpaBHeHus1 M HepaBeHCTBA:

CBOOOAHO  ONEpUpPOBATH  MOHATUSAMHU:  HMppalMOHAJbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(MUUecKue HEPaBEHCTBA, HAXOIUTh UX PEIIEHUs C MOMOLIbI0 PaBHOCHIIBHBIX
Mepexo/i0B;

OCYUIECTBJISITH OTOOP KOPHEN MPH pElIeHUH TPUTOHOMETPUYECKOTO YPABHEHUS;
CBOOOJHO ONEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
He00XxoIuMble OPMYJIbI 1711 PELLIEHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCWIbHBIE CHCTEMbl W CUCTEMBbI -CIEACTBHUS, HAaxXOJUThb pPEIICHUS CHUCTEMbl U
COBOKYITHOCTEH pal[MOHAJBHBIX, HPPALMOHAIbHBIX, MOKAa3aTENIbHBIX U JIOTapUPMUUYECKUX
YpPaBHEHU U HEPABEHCTB;

pemarh paloHajbHble, HppalMOHAJIbHbIE, TOKa3aTelbHbIE, JIOTapUPMUUYECKUE U
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COAECPIKAIINE MOLYJIU U IapaMeTphI;

IPUMEHSATh IpapuuecKue METObI sl pEIIeHUs] YPaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4
C IIapaMeTpamy;

MOJIETUPOBATh peallbHbIE CHUTyallud Ha f3bIKe anreOpbl, COCTaBIATH BbIPAKEHUS,
ypaBHEHMsI, HEPABEHCTBA M MX CHUCTEMBI O YCIOBHUIO 3a/layM, HCCIEIOBaTh MOCTPOCHHBIE
MOJIEJIU C MCII0JI30BAaHUEM almapara ainreopsl, UHTEPIPETUPOBATH MOIYYEHHBIH pe3yibTar.

DOyHKUMH U TPAPUKH:
CTPOUTH I'paUKU KOMITO3ULKU (PYHKIMI C MOMOIIBIO 3JIEMEHTAPHOI'O MCCIIEOBAHUS U
CBOMCTB KOMIO3UIINH IBYX (DYHKITUH;
CTPOUTH FTeOMETpUUECKUE 00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPAWHATHOM IIIOCKOCTH;
CBOOOJHO OMEpUPOBATH MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX (HYHKIIUMT;
OPUMEHSTH (PYHKIIUH JJIs1 MOJICTTUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MTPOLIECCOB.

Havana MmaTeMaTH4eCcKOro aHAJIM3Aa:

UCIIOJIb30BaTh IPOM3BOJHYIO JUIS HCCIACAOBaHMS (YHKIIMM HA MOHOTOHHOCTh H
KCTPEMYMBHI;

HAXOJUTh HAaMOOJIbIIIEe U HAUMEHBIIICE 3HAaUCHNUS (PYHKIIMKM HETPEPBHIBHON Ha OTPE3KeE;

MCIIOJIb30BaTh MPOU3BOIHYIO JIJI HAXOXKIACHHS HAWIYYIIEro PEIICHHsS B IPHKIATHBIX, B
TOM YHCJIC COIMAIBHO -3KOHOMHYECKHUX, 3aJladyax, JJIsA ONpEC/ICHUsS CKOPOCTH M YCKOPCHHS
mporiecca, 3aaHHoro GopmyIoi uiu rpadguxkom;

CBOOOIHO OIIEPUPOBATH NOHATHIMHU: IIEPBOOOPa3Hasi, ONPE/ICIICHHBIN HHTErPajl, HAXOIUTh
MepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMA M BBIYHCIATH HHTErpan mo ¢opmyne HproToHa-
JleiiOnua;

HAXOJUTh TUIOMIA/IN TDIOCKUX (QUTYP U 0OBEMBI TEJI C MOMOIIbIO HHTETpalla; UMETh
Mpe/ICTaBIIEHUE O MaTEMaTUYECKOM MOJICIIMPOBAHUY HA TIPUMEPE COCTABICHUS
mudGepeHIMAIBHBIX YpaBHEHUI;

penIaTh MPUKIAIHBIC 33]]a4i, B TOM YHCJIE COIMAIBLHO -YKOHOMHYECKOTO U (PH3UIECKOTO
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XapakTepa, CpCaACTBaMU MAaTEMATHICCKOI'O aHAJIN34a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuectBo OcHOBHBIE BHJIBI ACSITEIHLHOCTH
HasBanwue pasnena (Tembl) OcHOBHOE coepKaHue
1acos 00y 9aroIMXCst
MHO0XECTBO IEUCTBUTENBHBIX 24

yucen. MHOro4JeHsb!.
PanmonaneHble ypaBHEHUS U
HEpPABEHCTBA.

Cucrembl TMHEWHBIX YPAaBHEHUI

MHok€ecTBO, onepanny HaJl MHOXKECTBAMHU
U UX CBOiCTBa. J{narpammel Ditniepa -
Benna. [IpumMeneHnue TeopeTuko-
MHO>KE€CTBEHHOT0 armapara

JUIsl pELIEHUs 3a/1a4.

Pannonanbubie uncna. OObIKHOBEHHBIE U
JECSITUYHBIE IPOOU, TPOLIEHTHI,
OEeCKOHEUYHBIE IEPUOAUYECKUE TPOOH.
[Tpumenenue npoGeit U MPOIECHTOB IS
peLIeHUs NIPUKIAIHbIX 3a1a4.
JleCTBUTENBHBIC YHCIIA.

PanmonanpeHble 1 UppaliMOHaIbHBIC YKCIIA.
ApudmeTndeckue oneparuu ¢
JIEACTBUTEIIbHBIMU YHCIIAMH.

Monynb AEHCTBUTEIBLHOTO YHCHA U €TO
cBoiicTBa. [IpubnrkeHHbIe BEIYUCIICHHS,
IIpaBuiia OKPYyTJICHUA,

IIPUKHUKA U OLICHKA pe3yJbTara
BBIUYKCJICHUH.

Hcnonp30BaTh TEOPETUKOMHOKECTBEHHbBIN
amnmapar Ui ONUCAHUS X0Ja PEIICHUS
MaTeMaTUYECKHUX 3a/1a4, a TAKKE peaIbHbIX
IIPOLIECCOB U siBJeHUN. OneprupoBaTh
MNOHATHUAMU: PALITUOHAIBHOE YHUCIIO,
OeckoHeyHas iepuondeckas apoosb,
IIPOLIEHTBI; UPPALMOHAIBHOE U
JEACTBUTENBHOE YNCIIO; MOAYIIb
JEHCTBUTENBHOTO YHCIIA; UCTIOIb30BaTh
3THU NOHSATHUSA MIPU IPOBEACHUU
paccyXIeHHI U 10Ka3aTeIbCTB, IPUMEHSTh
JpoOU U MPOLICHTHI JIJIS1 PEIICHUS
MPUKIIAJHBIX 33/1a4 U3 Pa3IMYHbIX
OTpaciiel 3HaHUM U PEATbHOM )KU3HMU.
Hcnonb3oBaTh TpUOIMKEHHBIE
BBIYMCIICHHUS, ITPAaBUIIa OKPYTJICHHUS,
IIPUKUIKY U OLICHKY pe3yJbTara
BBIUYKMCJICHUH.
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OCHOBHBIE METO/JIbI PEMIEHUS LEIBIX U
JIPOOHO-paLlMOHATIBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOWIECHBI OT OJHOMN
nepeMeHHOM. JlelleHre MHOrOwIeHa Ha
MHOT'OWIEH ¢ ocTaTKoM. Teopema besy.
MHoOro4JIeHBI ¢ HEIBIMU
kodpunuentamu. Teopema Buera.
Peuienue cucTeM JTMHEUHBIX YPABHEHUMN.
Marpuna cucTeMbl JTMHEUHBIX
ypaBHeHUW. OnpenenuTens MaTPULIbI
272, ero reOMEeTPUYECKHUIl CMBICIT U
CBOICTBA; BBIYMCIICHUE €r0 3HAYECHUS;
IIPUMEHEHHUE ONPEACIIUTENS ISl PELLICHUS
CHUCTEMBbI JINHEWHBIX YPaBHEHUM.
Pemiennie npukiaaHbIx 3aa4 ¢ TOMOILBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN
[IpuMeHsTh pa3u4HbIe METObI PELICHUS
palMOHANIBHBIX U JPOOHO-
palMOHATIBHBIX YPAaBHEHHUIL; a TaKkKe
METOJ UHTEPBAJIOB AJI pELICHUs
HEPaBEHCTB.

OnepupoBaTh MOHATUAMH MHOTOWIEH OT
OJHOM MEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JICJICHUE MHOTOYJIEHA Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy besy u
TeopeMy Buera mis peuienus 3aaad.

OrnepupoBaTh NMOHATHIMH: CUCTEMA
JIMHENHBIX YPaBHEHU, MaTpHIIa,
omnpenenuTenb MaTpulbl. Mcnonp3oBaTh
CBOICTBA onpenenurens 2 X 2 1
BBIYMCIICHUS €r0 3HAaYECHUS, IPUMEHSTH
ONPEIETUTENN AJIs1 PELICHUS CUCTEMBI
JIMHENHBIX YPaBHCHUI.

MopenupoBaTh peajabHbIE CUTYyalluu C
IIOMOUIBIO CUCTEMBI IMHEHHBIX
YPaBHEHMI, HCCIEA0BATH TIOCTPOCHHBIE
MOJIEJH C MIOMOILBIO MaTPHULl U
OIPEEIINTENEH, HIHTEPIIPETUPOBATh
IIOJIyYEHHBIN pe3ysbTar
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OYHKIMH U TPAPUKH.
CrenenHas QyHKuus
C LIeJIBIM IIOKa3aTeseM

12

OyHKIUS, CIOCOOBI 3aaHUs (QYHKIIUH.
B3auMHo obpaTHbie QyHKIIHH.
Komnozunus ¢pynkuuii. I'paduk
GyHKIUU. DJIeMeHTapHbIe
npeoOpa3oBaHus rpaguKoB QyHKLIUH.
OO6nacth onpeieseHus U MHOYKECTBO

3HaueHuil pyHkuuu. Hynu Qyskiun.
[IpomexxyTKH 3HaKOTIOCTOSIHCTBA.
UeTHbIe 1 HEUETHBIC (DYHKITUH.

[Tepnonuueckue GyHKIUU.
[IpomexyTK MOHOTOHHOCTH

dyHKIIMA. MakCUMyMBbI 1 MUHAMYMBI
dbynkuun. Hanbomnpiiee 1 HauMeHbIIIEe
3HaYeHHEe (DYHKIIMH Ha TIPOMEKYTKE.

Jlunetinasi, KBajipaTU4YHas U APOOHO-
JTuHEelHas QyHKIUHA. DJIEeMEHTapHOEe

UCCIJIeIOBaHUE U MIOCTPOEHUE IpapuKoB
3TUX QYHKIIHH.

CrereHb ¢ 1eIbIM MTOKa3aTeNIeM.
bunom Herotona.

CrenenHas QyHKIMS ¢ HATYypaIbHBIM

¥ IIeTIBIM TToKa3aTenieM. Ee cBoiicTBa
U rpaduk

OrniepupoBaTh MOHATUAMU: (QYHKIIHS,
crocoObI 3a/1aHus GQyHKIIMH; B3aUMHO
oOpaTHble (YHKIIMH, KOMITO3UIIHS
byHkuui, rpadpuk pyHKIMH, 00JIaCTh
OTpeIeTICHUs] U MHOXKECTBO 3HAUCHH I
byHKIMH, HYJTH QYHKITUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,;
JTUHEeWHasl, KBaJipaTU4yHasi, JpoOHO-
TUHEWHas ¥ CTeneHHas (PyHKIUH.

BbInonHATh 35eMeHTapHble
npeoOpa3oBanust rpaduKoB QYHKIUH.

3HaTh U YMCTh NOKa3bIBATb YCTHOCTD
NJINn HCUYCTHOCTD (bYHKI_II/II/I,
MCPUOOAUIHOCTD (bYHKHI/II/I, HaxoJUTb

MPOMEXYTKH MOHOTOHHOCTH
GyHKIIUU, MAaKCUMYMbl 1 MUHUMYMBbI

byHKIMM, HanboJbIlIee U HAUMEHBIIIEE
3HaYeHue PYHKIUU Ha MPOMEXKYTKE.
@opMyIMpOBaTh U WILTIOCTPUPOBATH
rpaduyecky CBOMCTBA JTUHEIHOM,
KBaJpaTHYHOH, JPOOHO-THHEWHON 1
CTENeHHOU (PYHKITHH.

Bripaxkats popmynamu 3aBUCUMOCTH
MEK]ly BEJIMYMHAMH.

3HaTh ONpe/IeNICHUE U CBOMCTBA CTENIEHU C

OCJIBIM IMOKA3aTCIICEM,
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NOAXOASIIYI0 (OpMy 3amuCH
NCHCTBUTENBHBIX YMCEN JUIS PEIICHUS
MPAKTUICCKUX 3a/1a4 U TIPEICTaBICHUS

JTAHHBIX
ApudmeTnueckuii KopeHb U-oi 15
crenenu. MppanuoHanbHble ApudmeTndeckuii KOpeHb HaTypaIbHON ®opMyJIHMpPOBaTh, 3aMUCHIBATh B
YpaBHEHHUS CTeneHu U ero cpoictra. [IpeoOpa3oBanus | cuMBOIMYECKON (hOpPME U UCIIOJIb30BATh
YHUCIIOBBIX BBIPAXKEHUI, COACPIKALINX CBOICTBA KOPHS U-OU CTENEHU IS
CTEIIEHU U KOPHH. npeoOpa30BaHMsI BBIPAKECHHI.
HppanunonaibHble ypaBHEHHUS. HaxoauTh pelnieHus uppaioHaaIbHbIX
OCHOBHBIE METO/IbI pELICHUS YpPaBHEHUI C TOMOIILIO PABHOCUIIBHBIX
UPPALMOHAIIBHBIX YPaBHEHUM. MIEPEXO0I0B MU OCYILIECTBIISIS IPOBEPKY
PaBHOCUIIBHBIE IEPEXO/BI B PELIEHUN KOpHEH.
UPPALMOHAJIBHBIX YPaBHEHUM. Crpoutsb rpaduk QpyHKIMHU KOPHS
CgoiicTBa 1 rpaduK KOpHS HU-OU CTETICHU H-OM CTeTNeHU KaK oOpaTHOM
KaK (YHKIIMM OOpaTHOM CTETEeHH C ISt QYHKIIMH CTETIEHU C HATypajbHbIM
HaTypaJIbHBIM IOKa3aTeIeM MOKa3aTelemM
10

[TokazarenpHast GyHKIHA.
[TokazarenbHble ypaBHEHUS

Crenens ¢ paluoHaJIbHBIM IOKAa3aTeNeM U
ee coiicTBa. [lokazaTtenbHas QyHKIMs, ee
cBoiicTBa u rpaduk. Mcnonb3oBanue
rpaduka GyHKIUU IS PEIICHUS
ypaBHeHUU. [loka3aTenpHbIle ypaBHEHUS.
OCHOBHbBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX YPABHEHUM

@opMyIMpPOBaTh ONPEIEICHUE CTEIICHU C
palroHaIbHBIM

MIOKa3aTeNIeM.

BrimonuaTe npeoOpa3zoBaHus YUCIOBBIX
BBIPAXXEHUI, COJIepKaINX CTETIEHH C
paloOHaIbHBIM

IIOKa3aTeJIEM.

Vcnonp3oBath nudpoBsIe pecypcsl
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JUTSl IOCTpOeHUs rpaduka moKa3aTeIbHOM
(GYHKIMY ¥ U3yYEHHUS €€ CBOMCTB.
HaxoauTs pemieHust nokazaTeabHbIX

YpaBHEHUI
Jlorapudmuueckast QyHKIIHSI. 13 Jlorapudm uucna. CoiicTBa Jiorapugma.
Jlorapudmuueckue JlecaTu4aHbBIC ¥ HATypaTbHBIC TOTapU(MBEI.
YpaBHEHUS [TpeoGpa3oBanue BbIpaXKeHUI,
JlaBaTh onpenenenue jgorapudma yucna;
coJiepKalux Jorapumel.
. JECTUYHOTO U HAaTypalbHOTO Jlorapudma.
Jlorapudmuueckas GyHKIUs, €€ CBOMCTBA o
Hcnonb30BaTh CBOMCTBA JOTapU(PMOB 715t
u rpaduk.
npeoOpa3oBaHusl IOTapUPMUYECKUX
Ucnonb3oBanue rpaduka QyHKuuu 1is .
. BBIPAKEHUH.
peuienus ypaBHeHui. Jlorapupmuyeckue .
CtpouTts rpaduk JorapupMuIecKon
ypaBHeHHs. OCHOBHbBIE METO/Ibl PEILICHUS . .
. byHKIIMU KaK 00paTHOM K OoKa3aTeIbHOU U
JorapuMUUECKUX ypaBHEHHI. . .
UCIIOJIb30BaTh CBOWCTBA JIOTapU(PMUIECKON
PaBHOCUIIBHBIE TTEPEXOBI B PEIICHUN
. GbyHKIUY 71 pelieHus 3a1ay.
JorapuMUUECKHX ypaBHEHHIA
Haxoauts pemenus gorapuMuaecKux
YpaBHEHH C MMOMOIIBIO PAaBHOCHIIbHBIX
MIEPEXO0JI0B WM OCYIIECTBIISAS TPOBEPKY
KOpHEH
Tpuronomerpuueckue 22

BBIPAKCHUS 1 YPABHCHU A

CuHyC, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YHUCIIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

Tpuronomerpuueckast OKpy>KHOCTb,

JlaBathb ornpezeneHus CuHyca, KOCUHyca,
TaHI€HCa U KOTaHTeHCa

YHICJIOBOTO apTyMEHTA; a TaKXKe
apKCHUHYCa, apKKOCHHYCA U

apKTaHTEHCa YHCIIa.
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OTIpe/IeICHNEe TPUTOHOMETPHUECKUX
(GYHKIUI 4MCITIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUI.
Penienne TpUroHOMETpHUYECKUX YpaBHEHUH

[IpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIIBI IS
peoOpa30BaHMs TPUTOHOMETPUYECKUX
BbIpakeHUH. [IpuMeHaTs popmyiisl
TPUTOHOMETPUH ISl PEILIEHUS] OCHOBHBIX
THIIOB TPUTOHOMETPUYECKUX YPABHEHUN

IlocnenoBaTeabLHOCTH U
MPOTPECCUU

10

[TocenoBaTeILHOCTH, CIIOCOOBI 33 TaHUS
MOCJICIOBATCILHOCTEH.

Meroa MaTeMaTUYE€CKOW MHIYKIWH.
MOHOTOHHBIE 1 OTPAHUYECHHBIE
nocjeaoBaresbHOCTH. VcTopust ananuza
OeCcKOHEYHO MaIbIX. ApudMeTnyeckas u
reoMeTpruuecKas Mporpeccuu.
beckoHewyHO yOBIBarolas reoMeTpruIecKas
porpeccus.

CyMmMma 6ecKOHEUHO YOBIBarOIIEH
reoMeTPUUECKOMN MTPOTPECCHUM.

JIMHEWHBIN U SKCIIOHEHIIUAJIbHBIN POCT.
Yuco e.

dopMmyJia CI0XKHBIX TPOLEHTOB.
Hcnonb3oBaHue mpoOrpeccuu Jyisl pelIeHust
peasbHBIX 3a7a4

MPUKIIQIHOTO XapaKkTepa

OnepupoBaTh MOHATUSIMU:
MOCIIEZI0BATENIbHOCTD, CTIOCOOBI 3a/1aHUS
MIOCJIEI0BATENILHOCTEN; MOHOTOHHBIE U
OTpaHUYECHHBIE

MIOCJIEI0BATENIbHOCTH; UCCIIEI0BATH
MIOCJIEI0BATEIIBHOCTH HA

MOHOTOHHOCTb M OTPAaHUYE€HHOCTb.
[Tonmydats npeacTaBiieHre 00 OCHOBHBIX
ujesX aHaian3a 0ECKOHEYHO MaJlbIX.
JlaBaTh omnpejeneHue apupmMeTHIecKon 1
reoOMeTpUUYECKor nporpeccuu. /Jokas3siBaTh
CBOMCTBa aprU(PMETHUCCKOU U
r€OMETPUUYECKON MPOrPECCUH, HAXOAUTh
CyMMY YJICHOB

MPOTPECCUH, A TAKIKE CYMMY WICHOB
O0EeCKOHEYHO yOBIBAOIIIEH T€OMETPUIECKOM
IIPOTPECCUMN.
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Hcnonb30BaTh NpOrpeccuu s peleHus
3a/1a4 MPUKIIATHOTO

XapakTep.

[TpumeHsATh GOPMYITy CIOKHBIX TPOIIEHTOB
JUIS pelIeHUsl 3a7a4 U3 pealibHON MPAKTUKU

HenpepbiBHbIe QyHKIIMH.
IIpousBoaHas

20

HenpepbiBHbIE (PyHKIIMU U UX CBOMCTBA.
Touxka pa3psiBa.

AcumnTotsl TpadukoB QyHkimii. CBoiicTBa
GyHKIHMI HEMPEPHIBHBIX Ha OTPE3KE.
Meton uHTEpBaJOB JIsl PEIICHUS
HEPaBEHCTB.

[IpuMeHeHne CBOMCTB HENPEPHIBHBIX
byHKIUN A1 pelieHus 3a1ay.

[TepBast 1 BTOpast npou3BoOAHbIE QYHKIUH.
Ornpenenenne, reOMETpUYECKUN U
(bU3UYECKU CMBICI TIPOU3BOIHOM.
YpaBHEHHE KacaTelbHON K rpaduKy
¢dbynkiuu. [Ipon3BoHbIC AIeMEHTAPHBIX
bynkumid. [IponsBoaHass CyMMBI,
IIPOU3BEICHUS], YACTHOT'O U KOMIIO3ULIUU
byHKIHI

OnepupoBaTh MOHATUIMU: PYHKIUSI
HEIpepbIBHAS HA OTPE3KE, TOUKA pa3pbiBa
byHKIMH, acUMIITOTa Tpaduka QyHKIUH.
IIprMeHATH CBOWCTBA HENIPEPBIBHBIX
byHKIUN A1 pelieHus 3a1ay.
OnepupoBaTh NOHATHUAMU: NIEPBaAs U
BTOpast MPOU3BOAHbBIE QYHKIIUU; TOHUMATh
buznuecKkuil 1 TEOMETPUUECKHUI CMBICIT
IIPOU3BOHOM; 3alIUCHIBATh YPABHEHUE
KacaTeJbHOW. BpIUKCIATH POU3BOIHBIE
CYMMBI, IPOU3BEIAECHUS, YACTHOTO U
CJIIOKHOHM (DYHKITHH.

N3y4dars MpOU3BOAHBIE IIEMEHTAPHBIX
GyHKITHA.

Hcnonp30BaTh reOMETPUYECKUN U
(bU3UIECKUN CMBICIT TIPOU3BOIHOM JIJIst
peleHus 3aaa4
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[ToBTOpEeHnue, 06001IeHHE,
cucTeMaTH3alus 3HaHUI

OcHOBHBIE NOHATHUS Kypca anreOpbl

¥ HaYaJl MaTeMaTHYECKOTO aHAIIN3a

10 knacca, 00001IEHNE U CHCTEMATH3AIIHS
3HAHUHN

HpI/IMeHHTB OCHOBHBIC TIOHATHSA KypCa
aJ'IF€6pBI H HadaJl MAaTEMAaTHYCCKOI'O
aHajin3a Ijid pCuICHUA 3aaa4 U3 peaanoﬁ
JKU3HHU U APYTUX IIKOJBbHBIX IIPEAMCTOB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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11 KJIACC

KoanuectBo OcCHOBHBIE BUJIbI I€ATEIBHOCTH
HasBanwue pasnena (Temsl) OcHoBHOE cozepxaHue pasjiena (TeMbl)
1acos 00yJaronuXcst
22

UccnenoBanue GyHkIuii ¢
MOMOIIBIO TPOU3BOIHOMN

[Ipnmenenune npon3BOAHON K
UCCIIEIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U dKcTpeMyMbl. HaxoxkeHre HanboapIero
¥ HANMEHBIIIETO 3HAYCHHUS

HeTpephIBHOW (DYHKITMHN Ha OTPE3Ke.
[TpuMeHeHwe MPONU3BOIHOMN s
HAXOXKJICHHUS HAWTYYIIETO

pelieHus B MPUKIIATHBIX 3aja4ax,

JUIS OIIPEJICTICHUS] CKOPOCTH

U YCKOpEHUS Ipoliecca, 3aJJaHHOrO
dbopmymoit wim rpaduKoM.

Kommnosunus GyHKIui.

I" eomeTpuueckue 06pa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAWHATHOM

TUIOCKOCTH

Ctpoutb rpa@uk KOMIO3UIMN GYHKIUH C
MOMOUIBIO AIEMEHTAPHOTO UCCIEA0BAHUS U
CBOWCTB KOMIIO3ULIUHA. CTPOUTH
reoMeTpuieckue o0pasbl ypaBHEHHUH U
HEPABEHCTB Ha KOOPJAUHATHOM TIOCKOCTH.
Hcnonb30BaTh NPOU3BOIHYIO JUIS
uccienoBaHusl GyHKIUKA HA MOHOTOHHOCTD
U DKCTPEMYMbI; HAXOJAUTh HauOOJbIIEE U
HauMeHbIIIee 3HAaYeHUs (PYHKIINU
HENPEPHIBHON Ha OTPE3KE; CTPOUTH
rpaduku QyHKIIUN HAa OCHOBAHUH
MIPOBEJIEHHOTO
UCCIIEIOBAHUSI.
Hcnonb30BaTh MPOU3BOAHYIO IS
HAXO0XICHUS HAUITYUIIeTo
pELIEHUS B IPUKIIAJHBIX, B TOM YHUCIIE
COLIMAJIbHO-3KOHOMMYECKHX, 33]1a4aXx,
JUISL OIIPEJIETIEHHS] CKOPOCTH
Y YCKOpEHUS Ipolecca, 3aJaHHOrO
dbopMyoit mim rpagurom.
[Tony4daTs npeacraBieHue
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0 IPUMEHEHUHU MPOU3BOIHON B PA3INMYHBIX
OTpacisix 3HAHUU

IlepBooGpasHas u HHTErpa 12 OnepupoBaTh NOHATUSIMU: TIEpBOOOpa3Has

U OonpeereHHbld naTerpai. Haxonurs

[TepBoobOpasHasi, OCHOBHOE CBOHCTBO nepBooOpa3HbIe ATIEMEHTAPHBIX PYHKIUN 1

nepBooOpasubixX. [lepBooOpa3Hbie BBIUUCIISTh UHTErpai no ¢popmyiie

aneMeHTapHbIX GyHKuuM. [IpaBuiia Hetotona- Jleitonuma.

HaXO0X/IEHUS epBOOOpa3HbIX. HaxoauTs muiomany miockux Guryp u

HNurerpan. ['eoMmeTpruyueckuii CMbICI 00BEMBI T€JI C IIOMOIIBIO ONPEAECTIEHHOTO

MHTEerpayia. Belunciaenue onpeneneHHoro MHTErpaa.

uHTerpana no ¢popmyne Herotona- 3HAaKOMUTBHCS C MATEMAaTUYECKUM

Jleionuna. [IpuMeHeHne nHTErpana s MOJIEJIMPOBAHUEM Ha IpUMEpPE

HAaXOKIECHUSI IUIOIaAel IIOCKuX Guryp u | JuddepeHnnanbHbIX ypaBHEHUN.

00BEMOB T€OMETPUUYECKUX TEll. [TonyuaTp npeacTaBiIeHUE O 3HAUCHUH

[Tpumeps! pemenuit auddepeHnnanTbHbIX BBEJCHUS MTOHATHS UHTErpaia

ypaBHeHU. MaremaTudeckoe B Pa3BUTUU MAaTE€MATHKU

MOJIEJIMPOBAHUE PEATBbHBIX MPOLECCOB C

noMOIIbI0 U depeHIINaTbHBIX YPaBHEHHH

14

I'paduxn
TPUTOHOMETPHUUECKUX
GyHKIUH.

T puUroH om eTpuyeckKue
HEpPaBEHCTBA

Tpuronomerpuueckue QyHKIIMH, UX
CBOICTBA U rpaduKu.

OT060p KOpHEH TPUTOHOMETPUUIECKHUX
YPABHEHUH C IIOMOLIBIO
TPUTOHOMETPUIECKOU OKPY>KHOCTH.

Hcnonb3oBarh HU(POBBIE pECyPCHI AT
MOCTPOCHHUS TPadUKOB
TPUTOHOMETPUYECKUX (PYHKIHUU U
WU3Y4YEHUS UX CBOWCTB.

Pewars Tpuronomerpuueckue
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Pemrenne TpuronomMeTpuueCcKux
HEPaBEHCTB

YpaBHEHMSI M OCYILIECTBIATH OTOOpP KOpPHEM
C IOMOIIbIO TPUTOHOMETPUUECKON
OKPYHOCTH.

[TpumeHsTh GOPMYIIBI TPUTOHOMETPHH IS
pelIeHHs] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBHIE peCypehl s
MOCTPOEHHUS M HCCIIEIOBaHUs TpaduKOB
byHKIMA

WppauronanbHble,
noka3aTesibHbIe U

JorapupmMuUecKue
HEpaBEHCTBA

24

OcCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
UppalMOHAIbHBIX HEPABEHCTB.
I'paduueckue MmeTonapl pemeHus
UppalMOHANIbHBIX, TOKA3aTEeIbHBIX U
JorapuMUYECKUX YpaBHEHHUH U
HEPABEHCTB

[IprMeHsATh CBOMCTBA MMOKA3aTEIbHOU
U jjorapupMuIecKor GyHKIIHMA

K PEIICHUIO TTOKa3aTeIbHBIX

U Jjorapu(pMUUECKUX HEPABEHCTB.
OG6ocHOBaTh PaBHOCHUIILHOCTH TTEPEXOIOB.
PemaTpe uppanroHaibHbie U
KOMOWHHPOBaHHbBIE HEPABEHCTRA,

C MOMOIIbIO PABHOCUIBHBIX
Mepexo0/I0B.

Hcrnons3oBath rpadudeckue METObI U
CBOMCTBA BXOJISIINX B ypaBHEHUE WU
HEPABEHCTBO (PYHKITUH JIJIsl PEeLIeHUs
3a7a4uun
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Komruiekcurie yncia

10

Kommnekchbie uncna. AnreOpandeckas 1
TPUTOHOMETpHUIECKas (HOpMBI 3amucu
KOMILIEKCHOTO YHCIIA.

Apudmernueckue onepanuu

C KOMITJICKCHBIMH YHCIIAMHU.
N300pakeHne KOMITJIEKCHBIX YUCENT Ha
KOOPJIMHATHOM IIJIOCKOCTH.

®opmyna Myaspa. Kopau n-ou

CTETIeHU U3 KOMIUIEKCHOTO YHCIIa.
[IpyMeHeHne KOMITIEKCHBIX YUCeNT AJIs
pemieHust GU3NYECKUX U Fe€OMETPUUECKUX
3a/a4

OnepupoBaTh NOHATUAMMU:

KOMIUIEKCHOE YMCIIO M1 MHOYKECTBO
KOMIUIEKCHBIX YHCET.

[IpencTaBnsiTh KOMILJIEKCHBIE YUCIIA B
anredpanyeckoil ¥ TPUrOHOMETPUUYECKON
¢dbopme. BomonHATh apupmeTHueckue
orepaluu ¢ HUMHU.

N300paxaTh KOMIUIEKCHBIC YHCTIa Ha
KOOPJMHATHOM TIOCKOCTH. [IpUMeHsTh
dbopmyny MyaBpa u nosrydatb
NpeJICTaBICHUE O KOPHSIX

N-0if cTENeH! U3 KOMILJIEKCHOTO YHCIa.
3HAKOMHTHCS C PUMEpamMH NPUMEHEHHUs
KOMIUIEKCHBIX YHCell

JUIS pEIICHUS] TEOMETPUUYECKUX U
dbuznueckux 3aaau

HaTypaHLHBIe H OCJIbIC YHCiia

10

Harypanbhsbie u nensie yncna. [Ipumenenue
MPU3HAKOB JAEIUMOCTH 1elbiX uncen, HO/J
u HOK, ocTarkoB 1o Moay:ito, aaroputMa
EBxnmaa i pemieHus 3aay B LEJbIX
yuciax

OnepupoBaTh MOHATUAMU: HATYPAJIbHOE U
1[eJI0€ YUCJIo,

MHO>KE€CTBO HaTypaJbHbBIX U LEJIBIX
YHUCell.

Ncnonp30BaTh NMpU3HAKU JETUMOCTH
[EJIBbIX YUCEN; OCTATKHU 110 MOJYJIIO;

HO/I u1 HOK HatypaJibHBIX YHCell;
anroput™m EBknnnaa s pemienus
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3aja4y.
3anuceIBaTh HaTypaJbHBIC YHCJIa B
PA3INYHBIX MMO3UITHUOHHBIX CUCTEMAX

CUUCIICHHS
Cucrempl palMOHAJIbHBIX, 12 Cucrema U COBOKYITHOCTb YPABHEHHUM.
HMppalMOHAIbHBIX PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-
ITOKa3aTEIbHBIX CJIEJCTBHUSL. OnepupoBaTh NOHATUSAMU: CUCTEMA U
U Jorapu(MUUECKUX YpaBHECHUN OCHOBHBIE METO/Ibl PEUICHUS CUCTEM U COBOKYITHOCTb YPaBHCHHMI U HEPABEHCTB;
COBOKYITHOCTEH pallMOHAJIbHBIX, pEILICHUE CUCTEMBI
HppalMOHaIbHBIX, IOKA3aTCIbHBIX U AN COBOKYIIHOCTH, PABHOCUJIBHBIC
norapu(pMUUYECKUX ypaBHEHHI. CHCTEMBI U CUCTEMBI-ClIeACTBUs. HaxoauTh
[IpuMeHeHUe ypaBHEHHI, CHCTEM H pELIEHUsI CUCTEM U COBOKYITHOCTEM LEIIBIX
HEPABEHCTB K PEILLICHUIO paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3 MOKa3aTeIbHBIX U JIOTApU(DMUYECKUX
Pa3IMYHBIX 00J1acTeN HAYKH U peaibHOU YPaBHEHHUH ¥ HEPABEHCTB.
JKA3HU, UHTEPIPETALNS TTOTyYEHHBIX IIpuMeHATH CUCTEMBI YPaBHEHHM K
pE3yJIbTaTOB PELIEHNIO TEKCTOBBIX 3aJa4 U3 Pa3IM4YHbIX
obnacrel 3HAaHUH U peabHOM KU3HU;
MHTEPIPETUPOBATH MOJyYEHHBIE
peLICHUS.
Hcnonb3oBath MUQPPOBHIE peCcypChl
3agauu ¢ mapaMeTpaMmu 16

Panmonanenbie, MppalimoOHaIbHbIE,
HoKa3aTeJbHbIe, JIOTapU(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YPAaBHECHMUS,

Bri6upats crioco0 pemieHus
paIMoOHAIbHBIX, UPPAITMOHAIIBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUYECKUX
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HEPABEHCTBA U CUCTEMBI
C MapaMeTpaMH.

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIETIEH pealbHbIX
CUTYallM} C MOMOIIBIO YPaBHEHUM, CUCTEM
YpaBHEHUI W HEPABEHCTB C MapameTpaMu

Y TPUTOHOMETPUYECKUX YPaBHEHUM U
HEPABEHCTB, COJAEPKAIINX

MOJIyJIA U TTapaMeTpHI.

[TpumensTh Tpaduyeckue u
AQHAIIMTUYECKHUE METO/IbI ISl peleHus
yYpaBHEHHI 1 HEPABEHCTB C TapaMeTpaMu,
a TaKXxe ucclieJoBaHue QPYHKIIHIA
MeTOo/laMU

MaTeMaTH4YECKOIr0 aHaJIn3a.

CrpouTh M UCCIE0BATh MaTEMaTUYECKUE
MO/JIEJIN PEaTbHBIX CUTYALU C IIOMOIIBIO
ypaBHEHUI, HEPAaBEHCTB U CUCTEM

C mapameTpamu

[ToBTOpeHnue, 06001ICHHE,
CHUCTEMATH3AlHs 3HAHUI

16

OCHOBHBIC TTOHATHSI K1 METOJIBI Kypca,
000011[eHrEe U CHUCTEMATH3aLMs 3HAHUN

MopaenupoBaTh peaibHbIC CUTyallMH Ha
SI3BIKE ATeOPBI, COCTABIISITH BRIPAKCHHUS,
ypaBHEHUSs, HEpaBESHCTBA

Y VX CUCTEMBI 110 YCJIOBUIO 3a/1a4H,
UCCIICZ0BATh TIOCTPOSHHBIC MOJICITH C
MCIIOJIb30BAHHMEM arlfapaTa ajireopsl,
WHTEPIPETUPOBATH MMOTYYSCHHBIN
pe3yJibTar.

[TpumensTh GyHKITUN

JUTSE MOJICTIMPOBAHUS M ICCIICJIOBAHUS
pEaIbHBIX MPOIIECCOB.

35




PemaTe npuknaaHeie 3a1a4u, B TOM YUCIIE
COLNAIBHOAPKOHOMHYECKOTO U
(u3n4ecKoro xapakrepa, CpeACTBaAMU
anreopbl

Y MaTEMaTUYECKOro aHaIu3a

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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PABOYASA NTPOI'PAMMA YYEBHOT' O KYPCA «'EOMETPUS»

MHNOACHUTEJIBHASA 3AIIMCKA

['eometpust siBnsieTcsi OogHUM H3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO OOIIEro
oOpa3zoBaHMs, TaK Kak OOECMEYMBAET BO3MOXXHOCTh HM3YyYCHHS AUCIUIUIMH ECTECTBEHHO -
HAy4YHOM HANpPABJICHHOCTH W NPEAMETOB T'yYMaHHTAapHOTO LHKIA. Jlormueckoe MBIIUIEHUE,
dbopmupyemMoe TpH HM3YYCHUH OOYYAOIIMMUCSA TOHSATUMHBIX OCHOB TE€OMETpUHU, TIpU
JI0OKa3aTEIbCTBE TEOPEM W MOCTPOCHUHU LEMOYKH JOTHMYECKHX YTBEPKIACHUU TPU PEUICHUU
F€OMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaThb WM OINPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOB3YIOTCS TIPH PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH (PU3UUYECKUX
3ajad4.

[lens ocBOeHUsI TporpamMMbl y4eOHOTO Kypca «l'eoMeTpus» Ha yriIyOJI€HHOM YPOBHE -
pa3BUTHE HWHANBUIYAIBHBIX CIOCOOHOCTEH OOYydYarOIIMXCS MPH H3YYECHUHU TEOMETPUHU, Kak
COCTaBJISIONICH TpeaMeTHOUW obmactu «MaTtemaTuka W WH(OpMaTHKa» uYepe3 obOecleueHHe
BO3MOKHOCTH TIPUOOPETEHUSI M MCTOJIb30BaHUsI 0oJiee TIIYOOKHUX TeOMETPUYCCKUX 3HAHMKU U
NENUCTBUM, cIeU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCIENTHOTO MPOo(hecCHOHAIBHOTO
o0pa3zoBaHMsl, CBSI3aHHOTO C UCTOIB30BaHUEM MAaTEMATHKHU.

[IpuoputeTHBIMH 3a7]a9aMU Kypca T€OMETPUHN Ha YIUTYyOJICHHOM YPOBHE, PaCIIUPSIIONTAMU
¥ YCWIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISTFOTCS:

pacliMpeHue MPEACTaBICHUS O TEeOMETPUM KAaK YacTH MHUPOBOM KyJIbTYphl U
dhopMupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIINM MUPOM;

dhopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEUIIIHNX
MaTeMaTUYECKUX MOJCNSAX, TMO3BOJSIONIMX ONUCHIBATh W HU3Yy4yaTh pa3HbIE SIBJICHUS
OKpPY’KaIOIIEero MUpa, 3HaHHWE MOHITUHHOTO amnmapaTa 1o pasaeny «CTepeoMeTpus» yIeOHOTo
Kypca reOMeTpUH;

dhopMupoBaHUE YMEHHUSI BIIaJIeTh OCHOBHBIMH MOHATHSMH O MTPOCTPAHCTBEHHBIX (DUTYpax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyJ MU YMEHHE UX NPHUMEHSATh, YMCHHUSI
JIOKa3bIBaTh TEOPEMBI 1 HaXOJUTh HECTAaHAAPTHBIE CITOCOOBI PEIICHHS 3a/1a4;

dbopMupoBaHHE YMEHHS pAclo3HaBaTh HAa YEPTEkKaX, MOJACIAX M B pPEATbHOM MHpPE
MHOTOTPAHHUKH U TeJla BpallleHUsI, KOHCTPYUPOBATh T€OMETPUYECCKUE MOJCIIH;

dhopmupoBaHue MMOHUMAaHUS BO3MOYKHOCTH aKCMOMATHYECKOT0O MOCTPOCHUS
MaTeMaTHYECKUX TEOpHH, (OopMUpOBaHWE MMOHUMAHHUS POJIM aKCHOMATHKH TPH MPOBEICHHUH
pacCyKIEHHU;

dbopMupoBaHUE yMEHHS BIIAJETh METOJAMH JOKa3aTelIbCTB W alTOPUTMOB DEIICHUS,
YMEHHUSI UX IPUMEHATh, IPOBOJUTH JOKA3aTEJbHBIE PACCYXKIAEHUS B XOAEC PpEIICHUS
CTEPCOMETPHUCCKUX 3ajJ]ad M 3a7ad C TPAKTHYSCKUM COJICpKaHueM, (opMUpoBaHHE
MPEACTaBICHUS O HEOOXOJUMOCTH JI0OKa3aTeIbCTB IIPH OOOCHOBAHWHM MAaTEMAaTHYECKUX
YTBEPKACHUHN U POJIM AKCUOMATHKU B TPOBEJCHUHM JI€TYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE HHTEIJIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEHN
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oOyyJaronuxcsi, MO3HABaTEIbHON AaKTUBHOCTH, HCCJIECIOBATEIbCKUX YMEHUH, KPUTUUYHOCTH
MBIIUICHHS], THTEPeCca K U3YyUEHUIO T€OMETPHUH;

dbopmupoBanue (YHKIIMOHAIBHOW T'PAMOTHOCTH, PEJICBAHTHONM TE€OMETPUU: YMEHUS
pacro3HaBaTh TPOSBICHHUS TEOMETPUUECKUX TOHATHUM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HCHHBIX CUTYAlMSIX U MPHU U3YUYECHUU JAPYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJENMpPOBAHUS pEANbHBIX CHUTYallUW, HCCIEI0BaHUS
MMOCTPOCHHBIX MOJIeNIeH, MHTEPIIPETAIIMHU MTOTYUYECHHBIX Pe3yJIbTaTOB.

OCHOBHBIMU COZIEpKATEIBHBIMU JIUHUSIMU YueOHOTO Kypca «I'eomerpus» B 10-11 kmaccax
apisitoTcsi: «lIpsiMble U MIOCKOCTH B MpOCTpaHcTBe», « MHOrorpaHHuKn», «Tena BpalieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE, «/|BUKEHUS B TPOCTPAHCTBE.

Chopmynupoannoe B ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHITHSIMNY,
pEeJIeBaHTHBIX T€OMETPUHU Ha yIiIyOJIeHHOM ypoBHE 00yueHus B 10-11 kimaccax, OTHOCUTCSI KO
BCEM COJIepKaTEeIbHBIM JIMHUSM Y4eOHOTO Kypca, a (OpMHUpPOBAHHME JIOTHUYECKUX YMEHHI
pacnpenensieTcss He TOJbKO IO COJEp)KaTeIbHbIM JHUHUSAM, HO M 1O ToAaM OOy4YeHHs.
Copepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM  OCBOCHUS
OenepanbHON paboyeil mporpaMMbl, pacipeeIeHHbIM 10 rojilaM 00y4YeHus, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHILHUIIHAIBHBIM BOIpOcaM OO0yyarouiuecs
oOpallaguch HEOAHOKPATHO, 4YTO TIO3BOJSIET OPraHMW30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
NOHSTUSIMU U HaBBIKAMHU IIOCJIEIOBATENIBHO W IMOCTYMATEIbHO, C COOJIIOJIEHUEM MPHUHIMIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAaHHUA BKJIIOYAaThb B OOMIYI0O CHCTEMY T€OMETPUYECKHX
IpeJICTaBICHUI 00yJarommXcs, pacupsis U yriayounss ee, 00pa3ys NpOYHble MHOKECTBEHHbBIE
CBSI3U.

[lepexona k U3yueHUIO TEOMETPUU Ha YIITyOJIEGHHOM YPOBHE TIO3BOJISET:

co3iath ycioBus ans guddepeHnuanuy o0ydeHus, MOCTPOSHHUS WHAMBUAYATbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, OO0ECHeuuTh YriayOJIeHHOe U3y4YeHHEe TeOMETpUU  Kak
COCTaBIIAOIIEH yueOHOro peameTa «MaTeMaTukay;

HOJIFOTOBUTH OOYYArOMIMXCS K MPOJOIKEHHUIO M3YYEHHUs] MaTEMaTUKU C YYETOM BbIOOpa
Oyayuieit nmpodeccun, odecrieunBasi MPEEeMCTBEHHOCTh MEXAY OOIUM U MpodecCHOHATBHBIM
obOpazoBaHHUEM.

Oo01iiee yrciio 4acoB, PeKOMEHIOBAaHHBIX JJIs1 U3Y4YeHHs yueOHoro Kypca «['eomerpusi» Ha
yriayOieHHOM ypoBHE, - 204 yaca: B 10 knacce - 102 gaca (3 gaca B Henento), B 11 kimacce - 102
yaca (3 yaca B HEJIel0).

COJEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, psiMas, TIO0CKOCTb, IpocTpaHcTBO. [loHsATHEe
00 aKCMOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU H CIICACTBHS U3 HUX.
B3anmMHoe pacrnonoxeHue npsiMbIX B IPOCTPAHCTBE: nepeceKaromniecs,
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napajulesibHble M CKpeuuBaromuecss mnpsMble. [Ipu3Haku CKpeUMBAIOIIUXCS  HPSIMBIX.
[lapannenbHOCTh MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MapajljielibHbE MpsSIMbIE B
MIPOCTPAHCTBE, MapPAUIENbHOCTh TPEX MPSAMBIX, MAPAIIEIBHOCTh MPSIMOM U IUIOCKOCTH.
[lapannenbHoe W ILIEHTPaJbHOE MPOEKTHUPOBaHUE, M300paxkeHue Quryp. OCHOBHBIE CBOMCTBa
napajuleIbHOrO MpoeKkTHpoBaHus. M3o0pakenue guryp B mapauieabHON MPOEKIMH. YTIIBI C
COHAIPaBJIECHHBIMU CTOPOHAMM, YTOJl MEXKIY HIpsIMBIMH B IpocTpaHcTBe. [lapamnenbHocTh
IJIOCKOCTEH: MapaJuleIbHbIE IUIOCKOCTH, CBOWCTBA NApaJUIeIbHBIX ILUTOCKOcTer. IIpocreimme
MIPOCTPaHCTBEHHBIE (PUTYpBI HA MIIOCKOCTH: TETPAdIp, Mapajlieienune 1, HOCTPOCHUE CEYEHUI.

[lepneHAUKYISIPHOCT MPSIMON U MIIOCKOCTH: NEePIEeHIUKYIISIPHBIE TIPSIMbIE
B IPOCTPAHCTBE, NpsSMble NapajulelibHble W MEPHeHAUKYJSPHbIE K IUIOCKOCTH, MpU3HAK
NEPHEeHUKYIIPHOCTH TNPSAMONM M IUIOCKOCTH, TeOpeMa O MpsAMOM MepreHIuKyJISIpHOM
II0CKOCTU. OpPTOroHanbHOE NMPOEKTUPOBAHUE. [lepneHauKyIsp U HAKIOHHBIC: PACCTOSHUE OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (PUTyphl Ha TIOCKOCTb.
[leprieHIMKYIAPHOCTH IIIOCKOCTEM: IIpU3HAK
MEePHeHINKYIIIPHOCTH ABYX IUlocKocTel. Teopema o Tpex neprneHanKyaspax.

VYTIIIBl B IPOCTPAHCTBE: YTOJI MEXKY NIPSAMOM U INIOCKOCTBIO, IBYTPAHHBINA YTOJI, INHEHHBIN
yroJl JBYTpaHHOro yria. TpexrpaHHbli M MHOrOrpaHsble yribl. CBONCTBA IUIOCKMX YIJIOB
MHOrorpassoro yria. CBoMCTBa INIOCKUX U JIBYI'PAaHHBIX YIVIOB TPEXI'PAHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPaHHOTO yIJIa.

MHoOrorpaHHuKH

Buabsl MHOrorpaHHukoB, pa3BepTKa MHororpaHHuka. [Ipu3ma: nN-yronpHas mpusma,
npsiMasi ¥ HaKJIOHHAas MPHU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
IPSIMOYTOJIbHBIM TapajuieNienuie] U ero cBoilicTBa. KpaTyailline NmyTH Ha MOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MUpaMujia, MpaBUiibHAs U yceueHHas mupamuisl. CBoiicTBa pedep u OOKOBBIX IpaHen
paBUJIbHOM NupaMuibl. [IpaBuibHbIE MHOTOTPaHHHUKH: IpaBUJIbHAS npu3Ma U
IpaBUJIbHAs MUPAMUIA, IPABUIIbHAS
TpeyrojibHasg MUpaMUAa W TPaBWIbHBIA TeTpadap, KyO. IlpeicraBieHne o NpaBHIIBHBIX
MHOTOIPAHHUKAX: OKTA3IP, JOAEKAIP U UKOCASIP.

Brruricnienue 31eMEeHTOB MHOTOTPAaHHUKOB: pebpa, quaroHanu, yribl. [lnmomans 60koBoi
MMOBEPXHOCTH W TOJHON MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOIIA/[b OCHOBaHUM, TeOpema o
OOKOBOHM TOBEPXHOCTHU TpsiMOM mpu3Mbl. [lmomans GOKOBON TMOBEPXHOCTH W TIOBEPXHOCTHU
MpaBWJIbHOW MUPAMHU/IBI, TEOPEMA O TUIOUIAAN YCEUEHHON MTUPaMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU NPABUIIBHBIX MHOTOTPaHHUKOB.
CummeTpus B IPaBUJIBHOM MHOTOTPAHHUKE: CUMMETPUS
napajuiesenuneaa, CAMMETPHS PABUIIBHBIX IIPU3M, CHMMETPHS PABUIBHONW TUPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIEHHBIE U IPOTHBOIIOJIOKHO HaIlpaBJIEHHbIE BEKTOpBL. PaBeHCTBO
BEKTOpOB. JIEHCTBUS C BEKTOpPAMM: CJIOKEHUE M BBIUWTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOpPOB, YMHOXXEHHME BeKTOpa Ha uuncio. CBoiicTBa cloKeHHS BEKTOpoB. (BoiicTBa
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YMHOKEHUSI BEKTOpa Ha yucio. [loHsTre kommiaHapHble BEKTOpbI. [Ipr3HaKk KoMIiaHapHOCTH
Tpex BeKkTOpoB. [lpaBuio mnapamnenenunena. TeopemMa O pa3ioXKEHUU BEKTOpa IO TpeM
HEKOMIUIaHApHbIM ~ BekTopaMm. IIpsiMoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. CBsi3b MEXAy KOOpAMHATAMH BEKTOpa M KOOpJIMHATAMHU TOYEK. YTOJ
Mexay Bekropamu. CKajasipHOE IPOU3BEICHNUE BEKTOPOB.

11KJIACC

Tena Bpamenust

[lonaTHsa: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, chepuaeckas
MOBEPXHOCTH, O0pa3ytolre nmosepxHocreil. Tena BpaieHus: HWIAHIP, KOHYC,
yCeueHHBIH KOHYC, cdepa, map. BzaumHoe pacronokeHne cepsl U MIOCKOCTH, KacaTelbHas
TUIOCKOCTh K cepe. M300pakeHne Tenm BpalleHWs Ha IUIOCKOCTH. Pa3BepTka muiwHIpa u
KoHyca. CummeTpust cdepsl u mapa.

O6beM. OcHOBHbIE CBOMCTBa 00beMOB Tell. TeopemMa 00 oObeMe MPSMOYTOJILHOTO
napajjieNienumneaa u cieAcTBus u3 Hee. OObeM MpsMON M HAKIOHHOW NPHU3MBI, IUIMHIPA,
nupamMuIs 1 KoHyca. O0beM mapa 1 IapoBOTro CerMeHTa.

KomOunammu Tenm BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B IWIIMHIP,
OlMCaHHas OKoJO nunuHApa. Ilepecedenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHHKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BHUCAHHOI
B MHOTOTPAaHHHK HJIM TEJIO BPAICHHS.

[Tnomaap MOBEPXHOCTH LUIMHIpPA, KOHYca, Iuiomanb cdepsl u ee yacreil. [loqobue B
npoctpancTBe. OTHOmEHHE O00BEMOB, IUIOMAAEH TOBEPXHOCTEW MOJOOHBIX  GUTYP.
[TpeoOpazoBanue moao0us, romMoTeTHs. PemieHne 3ajad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPHUYECKIX METOJIOB.

[TocTpoeHne cevyeHWil MHOTOTPAaHHUKOB W TEN BpalleHHWs: CEUeHHS IMIMHIpPA
(mapajnenbHO W TEPHEeHIMKYIAPHO OCH), CEYeHMs KOHyca (TMapajulelbHOe OCHOBAHHIO U
MPOXOJsIiee Yepe3 BEepIINHY), CeUSHHs IIapa, METOJbl MOCTPOCHUS CEUYEHHUI: METO] CIIEOB,
METOJI BHYTPEHHETO MPOSKTHPOBAHUS, METO IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI H KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Onepanuu Haja BEKTOpaMu. BekTopHoe yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKeHHUs. lIpsMoyrosipHas cucTtemMa KOOpAMHAT B INPOCTPAHCTBE.
Koopmunats! Bekropa. Paznoxenue Bekropa no 6asucy. KoopanHaTHO - BEKTOPHBII METO TpH
pEIICHUN TeOMETPUIECKUX 3a1a4.

JBHKeHHsI B IPOCTPAHCTBE

JIBmwxenuss npoctpancTtBa. OroOpakeHus. J[BukeHus W paBeHCTBO ¢uryp. OOmme
CBOWCTBA JBM)KCHUW. BUAbl ABMKEHUH: NapajyieiabHbIA NEPEHOC, LUEHTPAJIbHAS CUMMETPUS,
3epKajbHasi CHMMETPHUS, TOBOPOT BOKPYT mpsimoil. [IpeoOpazoanus nmogodus. [Ipsmas u cepa
Ditnepa.
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HNPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOyyaromuiicss Hay4uTCs:

CBOOOZHO OIEPUPOBATh OCHOBHBIMH IMOHATHUSMHU CTEPEOMETPUU TIPHU PEIICHUH 3a1a9 1
MIPOBEICHUY MAaTEMATUICCKUX PACCYKICHHIM;,

MPUMEHSTH aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HHUX MPH PEIICHUNA T€OMETPUICCKUX
3ajauy;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TPOCTPAHCTRE;

CBOOOZHO ONEpPUPOBATH MOHSATHUSMH, CBS3aHHBIMUA C YIJIAMH B TNPOCTPAHCTBE: MEXKITY
MPSIMBIMH B IIPOCTPAHCTBE, MEXK/TY TPSIMON U TUIOCKOCTBIO;

CBOOOIHO OTIEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU; CBOOOTHO
pacrno3HaBaTh OCHOBHBIE BU Bl MHOTOTPAHHUKOB (TIpH3Ma, MUPaMHUIA, IPSIMOYTOJIbHBIN
napajuienienumen, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHHUKH, BEIOWpask OCHOBAHUS TSI KTacCH(DHKAIUY;
CBOOOIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBITMOJHATH NapajuleNIbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUpPOBaHUE (QUTYp Ha
MJIOCKOCTD, BBITIOJHATH U300paeHUs GUTYP HA IUIOCKOCTH,

CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAaMHU, BBINOJHATH (BBIHOCHBIEC)
TJIOCKKME YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOHIAJAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma, MNHUpamMuia),
TeOMETPUYECKHX TeN ¢ IPUMEHEHUEM (POPMYIT;

CBOOOIHO OIEPUPOBATH MOHITHIMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh
CUMMETPUHU, LEHTP, OCh U IIIOCKOCTh CHMMETPUU (DUTYPBI;

CBOOOZHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOUIMMHU BEKTOpaM M KOOpJMHATaM B
IPOCTPAHCTBE;

BBITIOJHSATE ACHCTBUS HAJl BEKTOPAMU;

pemarh 3aJa4yd Ha J0Ka3aTeJbCTBO MAaTEMaTHYECKHMX OTHOIICHHH M HaXOXICHUE
TreOMETPUYECKHUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METO/IbI IPU PEIICHUH MaTEMaTHUECKHX 3aa4
MOBBIIIEHHOTO W BBICOKOTO YPOBHSI CJIIOKHOCTH;

IPUMEHSTh npocTenme IpOrpaMMHBIE CpelcTBa u AIIEKTPOHHO -
KOMMYHHKAITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1a4;

W3BJICKATbD, peoOpa3oBhIBATh U HHTEPIPETUPOBATH uH(pOPMAIIHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTYpax, MPEACTABICHHYIO HA YepTEkKaX U PUCYHKAX;

MPUMEHSTH MOJIYYCHHbIE 3HAHUS HA TMPAKTHKE: CPABHUBATH U aHATU3UPOBATH PEAIbHbBIE
CUTyallud, NMPUMEHSATh W3YYCHHBIE TOHSTHS B TPOIECCE TMOMCKA PEIICHUS MaTeMaTHYECKH
chopMyIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh pEallbHbIE CHUTYallMd Ha S3bIKE T€OMETPHH,
HCCJIeIOBATh MMOCTPOCHHBIE MOJIEIH C HUCIIOJIb30BAHUEM T€OMETPUYECKUX TOHSTHA U TEOpeM,
anmapara anreOpsl, penarh NIPaKTHYECKHE 3a]]a41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUUECKHUX
BEIINYMH;

UMETh TIPE/ICTaBlIeHUs 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUM KaK COCTABHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHH.
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K xonny 11 kaacca oOyyaronuiics Hay4uTCs:

CBOOOZHO ONEpUPOBATh IMOHATUSAMHU, CBS3aHHBIMU C LMJIUMHAPUYECKON, KOHUYECKON U
chepuyecKko MOBEPXHOCTIMU, OOBICHITH CIIOCOOBI TTOJTYYSHUS;

ONEpUpPOBATHh MOHATUSAMH, CBS3aHHBIMU C TEJIaMH BpALIECHUS: LWJIMHIAPOM, KOHYCOM,
ctepoil u mapom;

pacrno3HaBaTh Tella BpallleHus (LMIMHAP, KOHYC, cepa U 1ap) U OOBSICHATH CHOCOObI
MOJIy4YEHHUS TEJ BpPallleHHUs;

KJ1accu(UUMPOBAaTh B3AUMHOE PACIIONOXKEHUE CPEPhI U MITOCKOCTH; BBIYUCIISATh
BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUsI, 00bEMBI U IJIOIIAIU TOBEPXHOCTEN
MHOTOTPaHHUKOB U TeJ BPAILLEHUs, TEOMETPUUECKUX TeJl C TPUMEHEHHEM (POpMYII;

CBOOOZHO OINEPUPOBATH MOHITHSAMH, CBSI3aHHBIMM C KOMOWHALMSMU TEJ BpalleHHs U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIIMCAaHHBIN B cepy M OMHCAHHBIA OKOJO cdepsl, cdepa,
BIMCAHHAs B MHOTOI'PAaHHUK WJIM TEJIO BPAILlEHUS;

BBIYMCIISATH COOTHOILLIEHUS MEXTY MJIOLIASIMU MOBEPXHOCTEN U 00beMaMuU MOI00HBIX TeT;

M300paxkaTh U3yyaeMble (PUTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (QUTYD: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BpallleHUS;

U3BJIEKaTh, HHTEPIIPETHUPOBATh U MPEe0OpPa30BhIBATh MH(OPMAILIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeAcTaBlIeHHYIO Ha YePTEKaX U PUCYHKAX;

CBOOOJHO ONEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSATH ONEPALIMU HaJ BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPJMHAT; peliaTh
T€OMETPUUYECKHUE 3a/1a4M Ha BBIYUCIICHUE YTIIOB MEXKIY NPSAMBIMU U INIOCKOCTSMH, BBIYUCIICHHUE
PacCTOSHUN OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A MPU PEUICHUN;

CBOOOZHO ONEPUPOBATH MOHATUSIMU, CBA3AHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBIMIOJHATh M300paKEHUST MHOTOTPAHHUKOM M TeJl BpAIllEHUs MpU MapauieIbHOM
NIEPEHOCE, LEHTPAJIbHON CUMMETPHUH, 3€pPKaIbHON CUMMETPHUH, IIPU TTOBOPOTE BOKPYT HPSIMOM,
npeoOpa3oBaHMs TOI00HS;

CTPOUTH CEYEHHsS] MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYSHUS IIMIMHIIpA (MTapaieIbHO U
MEPIEHAUKYJISIPHO OCH), CEYCHMsI KOHYyca (MapajijieIbHOE OCHOBAHUIO M MPOXOJIIIee depes
BEPILIUHY), CEUCHHUS 111apa;

HCIIOJIB30BaTh METOJbl IIOCTPOECHMSI CEYEHMI: METOJ CJEN0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEH IITIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPIKICHHUS;

NPUMEHATh TeoMeTpuyYeckhue (HakThl I pEIIeHUs CTEPEOMETPUYECKHX  3ajad,
MIPEAIOJIAralouIuX HECKOJIBKO IIAr0B PEIICHHUs, €CJIM YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOW U
HESIBHOU (opme;

pemaTth 3aJayd Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOUIEHWHW W HaxO0XJEHUE
reOMETPUYECKHUX BEJIUYMH;

MPUMEHATH MPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO -KOMMYHMKAIMOHHBIE CUCTEMbI MpPU
PELIEHUH CTEPEOMETPUUECKHX 3a/1a4;
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IIPUMEHATH ITOJYYEHHBIE 3HAHUS Ha MTPAKTHKE: CPAaBHUBATH, AHAIIM3UPOBATh U OLICHUBATH
peanbHbIe CUTyaluu, IPUMEHTh N3YUEHHBIE ITOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE TTOUCKA
pELICHHs] MaTEMaTHYECKH CPOPMYJIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pEAIbHbIE CUTYALUN
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh IOCTPOEHHBIE MOJEIIN C UCIIOIb30BAHNEM I'€OMETPUUECKUX
MOHATUI M TeopeM, ammapaTa aiareOpbl, pelmaTb NPAKTUYECKUE 3a/ayd, CBSI3aHHBIE C
HAax0KJICHHEM I'€OMETPUUYECKUX BEJINYNH;

HUMETh MpPEICTaBIeHUsI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM KaK COCTABHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hazpanue KomngecTBo
OCHOBHOE coaepKaHue OCHOBHBIE BUBI IEATEIBHOCTH YUaIIUXCS
paszzaena (TeMbl) Kypca 4acoB
BBesieHne B CTEpEOMETPUIO 23

OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPHI.
[ToHATHS CTEpEeOMETpHH: TOUKa, TIpsMas,
IUIOCKOCTh, IPOCTPAHCTBO. OCHOBHBIC
NpaBUIIa U300PAKEHUS HA PUCYHKE
TUTOCKOCTH, TIApaJIICIIbHBIX PSMBIX
(OTpe3KOoB), CEpeIUHBI OTPE3KA.

[TonsiTHs: IepeceKaroIuecs MI0CKOCTH,
TIepeCeKaIoNINecs MpsiMast U TUIOCKOCTB;
TIOJTYTIPOCTPAHCTBO.

MHororpaHHUKH, H300paKeHIE
POCTEHUIITUX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIONIUX 00bEKTOB. AKCHOMBI
CTEpPEOMETPHUHU U TIEPBBIC CIEACTBUS U3 HUX.
CrniocoObI 3a1aHMsI IPSIMBIX U TIOCKOCTEH B
npoctpancTBe. O003HAYCHUS IPSMBIX U
wiockocteit. Ceuenusi. M3o0paxenue
CEUCHHU

OnpenensiTh IIOCKOCTh Kak QUrypy, B
KOTOPOM BBINOIHSETCS MJIAaHUMETPHSL.
JlenaTh npocTeNlIne JOrM4eCcKUue BbIBObI
U3 aKCMOMAaTHUKH II0ckocTu. [IpuBoanuTh
IPUMEPHI peasIbHbIX 00BEKTOB,
yeanu3alend KOTOpbIX SBIISIOTCS AKCHOMBbI
reoOMeTpHH.

N3yuyaTh, NpUMEHSTH NPUHLIUIIBI
HOCTPOEHUS CEUYCHUH.

Hcnonb30BaTh JUIsl IOCTPOCHUS CEUEHUH
METOJ] CJIe/I0B, METO/l BHYTPEHHETO
IPOEKTUPOBAHUS, METO/I IEPEHOCA CEeKYILEen
IUIOCKOCTH.

Pemate cTepeomerpuueckue 3a1auu: Ha
olpeieIeHre BUa CeUEeHUs

Y HaXO0XJIEHUE €ro IUIOLIa/IH.
AxTyanu3npoBath (HaKkThl U METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTHH.

Hcnonp30BaTh NpU peLLICHUN 3a1a4
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UpaMuIbl, KyOa U MIPU3MbI, KOTOPBIC
MIPOXOJIST Yepe3 ux peodpa.

N3o0paxenue nepecedeHus MoTyuYeHHbIX
IJIOCKOCTEN. PackpamyBaHue OCTPOECHHBIX
CEUCHHI pa3HbIMU IIBETAMHU.

Merton cnenoB sl MOCTPOSHUS CEYEHHUI.
CBolicTBa NepeceyeHuid MPSIMbIX U
mrockocrent. [loctpoenne ceueHuu B
nupamujie, Kyoe 1o TpeM Toukam Ha
pebpax. Co3naHue BHIHOCHBIX YepTeKeN 1
3alKUCh IIaroB MOCTPOCHUSI.

[ToBTOpEHNE MITAHUMETPHUH.

Teopema 0 MpONOPLUHUOHATIBHBIX OTPE3KaxX.
[TonoOue TpeyronpHuKoB. TeopeMa
Menenas. PacyeTsl B ceyeHUAX Ha
BBIHOCHBIX 4yepTexax. Micropus pa3BuTHs
IJITAHUMETPUU U CTEPEOMETPUN

ClIelyIolINe MITaHUMEeTpUUecKue (PaKThl U
METO/IbI:

Teopemsl Paneca u 0 NPONOPLUUOHAIBHBIX
OTpe3Kax. AJITOPUTM JIJIEHUsI OTPE3Ka Ha N
paBHBIX yacteil. Teopema

Meunenas.
PaBHOOEIPEHHBII TPEYTOJbHUK.
PaBHOCTOpOHHUI TPEYrOJbHUK.

[ [psIMOYTOJIBHBINA TPEYTOJIbHUK.
CBOICTBO CpeAHEN JINHUM TPEYTOJIbHUKA.
CBOIiCTBO OMCCEKTPUCHI yTia
TPEYTOJIbHUKA.
CBOIICTBO MeIMaH TPEYTrOJIbHUKA.
[Tpuznaku mogoOust TPEyroJbHUKOB.
[Tomy4ats npeacTaBiieHUs 00 OCHOBHBIX
JTanax pa3BUTHSI T€OMETPUU KaK COCTaBHOMN
yacTu pyHIaMEHTa pa3BUTHUS TEXHOJIOTHI

B3anmHoe pacronoxenue
[PSIMBIX B IPOCTPAHCTBE

B3anmHoOe pacrnionoxeHue npsiMbIx B
npocTpadcTBe. CKpeluBaroIecs NpsMble.
[Ipu3Haky CKpEIUBAOIIUXCS NIPSMBIX.
[TapamienbHble IPsMBIE

KnaccudunupoBaTs B3aMHOE
pacroyiokeHue IPsSMbIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMH M MIPUBOJSI IPUMEPHI U3
peanbHOM KU3HU.
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B IpocTpaHcTBe. Teopema o
CYILIECTBOBAHUHU U €JUHCTBEHHOCTHU
IPSAMOM NapaJuIeIbHON JaHHOUW MPSIMO,
IIPOXOJSIIEN Yepe3 TOUKY IPOCTPAHCTBA U
HE JIe)KaIllel Ha JaHHOW MPSIMOM.

JleMMa 0 nepecedeHnH napajIeIbHbIX
IPSAMBIX IIOCKOCTHIO. [lapannensHocTh
Tpex npsamelx. Teopema o Tpex
NapaJUIEJIbHBIX MPSIMBIX.

Teopema 0 CKpenMBarOIUXCs IPSIMBIX.
[TapannensHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA MAPAJLIIEIBHOIO
npoekTupoBaHus. M300paxxeHne pa3HbIX
¢Guryp B napasuieabHON IPOEKIIH.
LlenTpasibHast MpoeKLus.

YTr0J ¢ coHanpaBIEHHBIMU CTOPOHAMH.
Yroa Mexy NpsMbIMU.

3aauM Ha JOKa3aTeIbCTBO U
UCCIIEIOBAHUE, CBS3AHHBIE C
PacoJI0KEHUEM IIPSIMBIX B IIPOCTPAHCTBE
Jloka3pIBaTh TEOPEMY O CYLLIECTBOBAHUU U
€IMHCTBEHHOCTH IapaJlyIEIbHON MPSIMOH,
IPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U
HE JIe)KaIlleW Ha JPYTOM MPSMOM; JIEMMY O
NEPECEUEHUH TUIOCKOCTH JIBYMs
napajuIeIbHBIMU NPSMBIMU; TEOPEMY O

TpeX MapaJIEIbHBIX MPSMBIX.
Jloka3pIBaTh MPU3HAK CKPEIIMBAKOIIUXCS
MPSMBIX, TEOPEMY O CKPEIIMBAKOIIUXCS
npsaMbIX. [loka3piBaTh TEOPEMY O
PaBEHCTBE YIJIOB C COHAIIPABICHHBIMU
ctopoHamu. OOBACHSATH, YTO HAa3bIBAETCS
napajyieabHbIM U [IEHTPAJIbHBIM
IIPOCKTUPOBAHUEM U KaK BBINOJIHSAETCS
POEKTUpPOBaHUE (QUTYP HA MIIOCKOCTb.
Jloka3biBaTh CBOKCTBA NapAJLIIEIBLHOTO
IIPOEKTUPOBAHUS.

N306paxaTh B napayljiebHON IPOEKIIUU
pa3Hble reoMeTpuyecKue (QUrypsl.
Pemats crepeoMerpuyeckue 3agaun Ha
JI0KA3aTeJIbCTBO U UCCIIE0BAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX
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B ITPOCTPAHCTRE.

[TpoBOIUTH TOKA3aTEIBHBIC PACCYKICHUS
NIPH PEIICHUH

TCOMETPUYECKHX 3a/1a4, CBA3aHHBIX

CO B3aUMHBIM PaCIOJIOKECHUEM

NPSIMBIX B IPOCTPAHCTBE.

CpaBHUBaTh, aHAJTU3UPOBATH M OIICHUBATH
YTBEPXKJICHUS C TICITBIO

BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
MopenupoBaTh peajibHbIE CUTYaIlHH,
CBSI3aHHBIC CO B3aUMHBIM
PacIoNIOKEHUEM TIPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TCOMETPHH.
HccnenoBaTh MOCTPOSHHBIE MOJICIH C
UCTIOJIH30BAHUEM T€OMETPUUCCKHUX TIOHSATHH
U TeopeM, arrmapaTa ajareOopsl, IUPPOBHIX
peCypCoB.

[TomyuaTh mpeACTaBICHHUE O IIEHTPATHLHOM
MPOEKTUPOBAHUU U 00 UCTOPUH pabOT IO
TEOPUU TEPCTIEKTUBHI

[TapannenbHOCTh MPSMBIX U
[JIOCKOCTEN
B MIPOCTPAHCTBE

[TonsTHA: MapaIeIbHOCTh NPIMOUN U
IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajuieIbHOCTH MPSMOUN

KnaccudunupoBats B3anMHOE
pacmooKeHUe IPSIMON U TIIOCKOCTH B
MPOCTPAHCTBE, MPUBOISL
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1 I10cKOCTH. CBOMCTBA NapaJIIEIbHOCTH
IPSIMOM M IUVIOCKOCTH. ' eomeTpuueckne
3a/1a4M Ha BBIYMCIICHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C NIAPAJUICITBHOCTHIO MPSIMBIX U
IJI0CKOCTEN B mpocTpancTBe. [locTtpoenune
CEYEHUS, TPOXOSAIIETO YEPE3 JAHHYIO
IPSAMYIO Ha YEPTEXKE U NapAJIIEITBHOTO
JIPYrou NpsMou.

Pacuer orHomenun. [lapannensHas
IIPOEKIMs, IPUMEHEHHE JIs1 IOCTPOCHUS
cedeHuii Kyba 1 mapaienenunena.
CBoiicTBa Mapasuiesienune1a v Mpru3Msl.
[Tapannenbusle mnockocTu. [Ipuznaku
NapajuIeIbHOCTHU ABYX IIOCKOCTEH.
Teopema o0 mapaienbHOCTU U
€MHCTBEHHOCTH IIOCKOCTH, IPOXOIAIIEH
4yepe3 TOUKY, He MPUHAJISKAILYIO TaHHOU
IJIOCKOCTH M clecTBUs nu3 Hee. CBOMCTBa
napajuieIbHbIX INIOCKOCTEN: O
NapajuieIbHOCTHU MPSMBIX EPECEUCHUS
IIPU TIEPECEUCHUH IBYX MapajlIeIbHbIX
TUTOCKOCTEH TpeTheli; 00 oTpe3kax
napajuieIbHbIX MPSIMBIX,
COOTBETCTBYIOILIME IPUMEPHI U3

peaIbHOM KU3HU.

DopMyIupoBaTh ONPEAEICHUE

IapaJUICIbHBIX NPSIMOU U INIOCKOCTH.
Jloka3bIBaTh NPU3HAK O MAPAIIIEIBHOCTH
IIPSIMOM U IIJIOCKOCTH; CBOWCTBA
[IapaJUIEIbHOCTHU MPSMOM U IIJIOCKOCTH.
Pemats crepeoMerpuyeckue 3agaun
BBIUYMCIICHUS U I0Ka3aTeNIbCTBO,
CBSI3aHHbBIE C APAJIETIBHOCTHIO MPSIMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE. Pemarp
MIPaKTUYECKHUE 3a]Ja4i Ha TOCTPOCHUE
CEYEHUH Ha 4epTekax TeTpa’rapa u
napajuiesIeIuIe 1a.

Pemate crepeoMerpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUECHUI
IIJIOCKOCTBIO.

[IpoBOAUTH JIOTMYECKU KOPPEKTHBIE
JIOKA3aTelIbHbIE PACCyXACHUS IIPU
pELIEHNH TEOMETPUYECKUX 3a1a
CBSI3aHHBIX C NapAJLIEIbHOCTHIO
IJIOCKOCTEM.

CpaBHUBATH U aHAIM3UPOBAThH PEAIbHBIC
CUTyalluH, CBSI3aHHBIE C APAJLIEIbHOCTHIO
IIPSIMOM
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3aKJIFOYEHHBIX MEXKY MapajyielbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSMOH C
JBYMSI TIapaJuIeIbHBIMU IIOCKOCTSIMHU

U TUIOCKOCTHU B IPOCTPAHCTBE;
MOJIEJIMPOBATh pealIbHbIE CUTYAIIUH,
CBS3aHHbIE C NAPAJIEIILHOCTHIO MPSMOM U

IJIOCKOCTH B IMPOCTPAHCTBE, HA S3BIKE
F€OMETPUH

[lepneHAUKYISIPHOCTD MPSAMBIX U
[JIOCKOCTEN B MPOCTPAHCTBE

25

[ToBTopenue: Teopema Iudaropa na
MJIOCKOCTH, TPUTOHOMETPUS
IPSAMOYTOJIBHOTO TpeyrojibHuKa. CBONCTBA
Ky0a U MpsIMOYTOJILHOTO Mapaieenunea.
Boruncnienue ayMH oTpe3KoB B KyOe U
IPSMOYTOJIbHOM NapaJijieienunee.
[lepnieHAUKYJISIPHOCTH NIPAMOM U
10ckocTH. [Ipu3Hak nepneHauKyIspHOCTH
MPAMOM U TUIOCKOCTHU. Teopema o
CYILIECTBOBAHUU U €IMHCTBEHHOCTH
MPAMOM, MPOXOIAIIEH YePE3 TOUKY
IIPOCTPAHCTBA U MEPIIEHAUKYIISIPHOU K
wiockocTH. Ilnockoctu
U MIEPIIEHANKYJIIPHBIE UM IIpsIMast
B MHOTOTPaHHHKAX.

[lepnenaukynap u HakioHHas. IloctpoeHue

[EPIICHANKYJISIPA U3 TOUYKU HA MPSIMYIO.
Teopema 0 Tpex NEpIEHANKYJIIApAX

AKTyanu3upoBaTh (DaKThl 1 METOJIbI
MJIAHUMETPHUH, PEIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

@opMyIMpOBaTh ONPEIEICHUS:
MEePIEHIUKYISIPHBIX IPSMBIX B
MIPOCTPAHCTBE; ONPEAEIECHUE MPSIMON,
NEePHEHIUKYISIPHON K MIIIOCKOCTH.
Jloka3bIBaTh: JEMMY O
NEePNEHANKYISIPHOCTH JIBYX NapajlIeIbHbIX
IPSMBIX K TPETHEN MPSIMOI; TEOPEMBI O
CBSI3U MEXy MapajlyIeIbHOCTBIO MPSAMBIX U
170:¢

MEPIEHANKYISAPHOCTBIO K TUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MIPU3HAK NEPIEHINKYISIPHOCTH IIPSIMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUHU U
€JUHCTBEHHOCTH IIPSMOU, MPOXOISIIEN
yepes NaHHYI0 TOYKY U NEPHEHIUKYIIIPHON
K JJaHHOM IIJIOCKOCTH.

N306paxaTh B3aMMHO
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(mpsimast 1 oOpatHasi).

Yron Mexay CKpelmnBarOIMMHUCS
npsAMbIMH. [IOMCK TEpIIEHANKYISIPHBIX
MPSMBIX C MOMOIIBIO MEPIIEHANKYIISIPHBIX
JI0CKOCTEe OpTOroHaIBHOE
npoektupoBanue. [loctpoenue ceuenuit
Ky0a, IpU3MbI, IPABUILHON TUPAMUJIBI C
MOMOUIBI0 OPTOTOHAIIBHOM MPOEKIIHMH.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO ITOCKOCTHU. [1nockocTu
CUMMETpUI B MHOTOrpanHukax. [Ipuznax
NEPHEHANKYISIPHOCTH NPAMON U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHU.
[IpaBuiibHBIE MHOTOTpaHHUKH Pacyet
pPacCTOSIHUM OT TOYKH J0 MJIOCKOCTH.
CriocoObl ONyCTUTH MEPIEHINKYIAPHI:
CUMMETpPHUS, CIIBUT TOUYKHU I10
napajuieabHou npsMoit. CBur mno
HEIapaJUIeIbHOW IIPSIMOU, U3MEHEHUE
pacCTOSIHUN NEPIEHAUKYIISIPHBIE MPSIMYIO
Y TUIOCKOCTB.

DopMyJIMPOBaTH CBOMCTBO
MIEPIICHINKYJISAPA 10 OTHOLIEHUIO K
IJIOCKOCTH.

[TonmyyaTs npencraBiaeHue O 3HAYCHUU
NEPIICHIUKYIISIpA ISt IPYTUX oOsiacTen

Hayku ((pU3uKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTUH), B peabHON KU3HU
(TexHuKa, OKpy»xatouasi 00OCTaHOBKA).
Jloka3bIBaTh YTBEPKIACHMUS, CB3AHHBIE C
MPOCKUKEN MPSIMOU HA TUIOCKOCTb,
HEIEPIEHIUKYISIPHYIO K 3TOU MPSMOM.
Jloka3pIBaTh TEOPEMY O TpPEX
MepHeHIUKYIsIpax U TEOpeMy OOpaTHYO
TEeOpeMe O TpexX MepIeHINKYIIIpax.
[TonyuaTs npeacraBiaeHue 0o
OpPTOTOHAJIbHOM MPOEKTUPOBAHUHU.
JloKa3pIBaTh TEOPEMY O IPOEKLIUUA TOYKH
Ha IPAMYIO.

Pemats cTepeomeTpuueckue 3a1aum,
CBSA3aHHbBIE C NEPIEHIUKYISIPHOCTBIO
IPSIMOH U MJIOCKOCTH.

Pemate npuxiiagHble 3a/1a4M, CBSI3aHHBIE C
HaXO0X/ICHUEM
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F€OMETPUYECKUX BETUYHH.

Pemath cTepeomeTpuueckue 3aiaum,
CBS3aHHbIE C IPUMEHEHHEM TEOPEMBbI

0 Tpex MepHeHANKYJIApax, HaXOKIACHUEM
PACcCTOSIHUM, TOCTPOECHUEM TPOEKLIUH.
CpaBHUBATh U aHAJTU3UPOBATh YTBEPIKICHUS
C LIEJIbIO BBISIBJICHUS

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHnil. AHAIM3UPOBATh U
MOJICJINPOBATH HA SI3bIKE TEOMETPUU
peanbpHbIE

CUTyalluH, CBSI3aHHBIE C
NEePHEHIUKYISIPHOCTBIO MPSMOM 1
IJIOCKOCTH; UCCIIEA0BATh

MIOCTPOEHHBIE MOJIEIIN, B TOM YHUCJIE U C
HCIIOJIb30BAHKUEM arllapaTa ajireopsl

YTIIBI U PaCCTOAHHUA

16

[ToBTOpEHUE: yroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS

B [IPOU3BOJIBHOM TPEYTOJIbHUKE,
TEOpEMa KOCUHYCOB.

[ToBTOpEHUE: yroa Mexny
CKpELIMBAIOLIIUMHUCS NPIMBIMU B
IIPOCTPAHCTBE. ['eoMeTprudecKre METOIbI
BBIYMCIICHUS yTIla MEXIY

AKTyanu3upoBath (PakThl U METOJIbI
IJIAHUMETPHUH, PEIICBAaHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHH.

@opMyJIMPOBATh OINPEIAEIICHHUE IBYTPAHHOTO
yriIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YIJIOB JABYTPAHHOIO YIJa.
KnaccudunupoBars I1ByrpaHHbIE YTIIbI
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IIPSIMBIMU B MHOTOTPaHHHUKAX.
JByrpannsiii yroa. CBOMCTBO JIMHEMHBIX
YTJIOB JBYI'PAHHOIO YIJIA.
[IepnienmukynsipHble 1I0cKOCTH. CBOMCTBA
B3aUMHO NEPIEHANKYISAPHBIX IIOCKOCTEM.
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; Te0-peMa O MpsSMOn
IIEpEeCEUYCHUS IBYX ILNIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPETHEN IUIOCKOCTH.
[TpstMmoyroBHBIN Mapaienenumnes; Kyo;
U3MEpEHUS, CBOMCTBA NPAMOYTOJIBHOIO
napajuienenumnena. Teopema o AuaroHanu
IPSIMOYTOJIBHOTO Napajuleenue1a u
ciencTeue n3 Hee. CTepeoMETpUIECKUE U
IPUKJIAIHBIE 3aa4H, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSAMBIX U
wiockocty. IloBTopenue:
CKpEIIMBAIOUINECS NPSMBIE, TapaJUICIIbHbIE
IUIOCKOCTH B CTAHAAPTHBIX
MHOI'OIPaHHUKAX.

[Tapa napauienbHBIX INIOCKOCTEN HA
CKPELIMBAIOLINXCS IIPSIMBIX, PACCTOSTHUE
MEXY CKPEIIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYyalUsAX.

B 3aBUCHUMOCTH OT UX I'PayCHOU MEPHI.
DopMyIupOBaTh ONPEAEICHUE B3aUMHO

MEPIECHANKYIISPHBIX TIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH.
dopMyaupoBaTh CIEACTBUE (U3 MIPU3HAKA)
0 TIEPIEHIUKYJISIPHOCTH IIOCKOCTH,
KOTOpas NePHeHIUKYJISIpHA TPSMOM, 1O
KOTOPOU MEPECEKAOTCA IBE MIIOCKOCTH,
ATH IUIOCKOCTSM. JlOKa3bIBaTh
YTBEPXKACHUS O €r0 CBOKMCTBAX; TEOPEMY U
CJIEJICTBUE U3 HEE O JUATOHAISAX
IIPSAMOYTOJIBHOTO NIapaJljieenuIe/a.
Pemate crepeoMerpuyeckue 3aaauu,
CBSI3aHHBIE C IEPIEHAUKYISIPHOCTD
MPSIMBIX U IIOCKOCTEN, UCTIOJb3YS
IUTAHUMETpUYecKue (HakThl 1 METO/IBI.
[IpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JIOKA3aTelIbHbIE PACCyXACHUS ITPU
pEeLIEHNH TFeOMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C MEPIEHANKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH HA A3BIKE
T€OMETPUH PEATbHBIE
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OnyckaHne NepIeHIUKYISIPOB, BBIYACICHUE
pacCTOSIHUNA OT TOYKH 10 TOYKH; IPSIMON;
IJIOCKOCTH. BhIuncieHre pacCTOSHUI
MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMH C
MOMOUIBIO TIEPIICHANKYISIPHON

IJIOCKOCTH.

TpexrpaHHblil yroji, HEpaBeHCTBA IS
TPEXIPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB ISl TPEXTPAHHOIO yTJIa.
DneMeHTHI c(hepuiecKoil FreOMETPUH:
reo/Ie3NYeCKre JMHUU Ha 3eMJie

CUTyalluH, CBSI3aHHbIC
C MEePHEHIUKYISIPHOCTHIO MPSMBIX

Y IUTOCKOCTEM.

HccnenoBaTh MOCTPOCHHBIE MOJICIIH,

B TOM UYHCJI€ U C UCIIOJIb30BAHUEM
anmnapara aiareopsbl.

Pemate npuxiaaHeie 3a/1auu, CBSI3aHHBIE C
HaXO0XJIEHUEM

TEOMETPUUECKUX BETUINH

MHOTOTrpaHHUKH

CI/ICTeMaTI/ISaHI/I}I 3HAHUU:
MHOI‘OI‘paHHI/IK H €ro 5JICMCHTBI.

[Iupamuga. Bunasl nupamu.
[IpaBunbHas nupamuja.

[Ipusma. [Ipsimast u HaKIIOHHAS
npu3Msbl. [IpaBunbHas npusma.
[Ipsmoii napannenenunen,

NPSIMOYTOJIBHBIN TTapalljiesienuries, KyoO.

Brinmykneie MHOrorpanHuku. Teopema
Diinepa. [IpaBuiibHbIe

" MTOJYIIPAaBUIIbHBIC MHOTOT'PAaHHHUKN

PaboTaTh ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, JICJIaTh 3aMCUaHUs,

KOMMCHTApPHH.
AHaJ'II/ISI/IPOBaTB PCUICHUC 3a1a4H.

PrcoBaTh BBITTyKJIbIE MHOTOTPAaHHUKHU
C 3aJJaHHBIMU CBOMCTBaMH;
BOCCTAHABJIMBATEL OOIIUI BU

BBIITYKJIOI'O MHOI'OI'paHHHKA 110 IBYM

€ro MPOEKIUSIM.
Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO

MHOT'OI'paHHHKaA.
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PucoBatp BbIYKIIbIE MHOTOTPAHHUKY C
Pa3HOU dUIEPOBOM XapaKTEPUCTUKOM;
HCCJIEIOBAaTh BO3MOKHOCTH MOJTy4YEHHUS
pe3ynbTara npu BapbUPOBAHUU JAHHBIX.
Jloka3bpIBaTh CBOICTBA MPaBUIIbHBIX
MHOTOTPaHHUKOB.

[TnanrpoBaTh MOCTPOEHUE MPABUIIBLHBIX
MHOTOTPaHHUKOB

Ha MOBEPXHOCTAX APYI'HX IMPaBUIbHBIX
MHOTOTPaHHUKOB

BekTophl B MPOCTPAaHCTBE

12

[TonsATHE BEKTOpa HA IUIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa ¥ pa3HOCTb BEKTOPOB, ITPABUJIO
napajuieJenuIe1a, yMHOKEHHE BEKTOpa
Ha YHCII0, Pa3JIoKEHUE BEKTOpa 1Mo 6a3ucy
TpPEX BEKTOPOB, HE JISIKAILUX B OJHON
IJIOCKOCTH.

CxkanspHoe Mpou3BeACHUE, BEIYUCICHHUE
yIJIa MEXIY BEKTOpamMmu

B IPOCTPAHCTBE.

[Ipocreiime 3a1a4u ¢ BEKTOpaMu

AKTyanu3upoBathb (PakThl U METO/bI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUU.

OnepupoBaTh MOHATUSIMH: BEKTOP Ha
IUIOCKOCTH U B IPOCTPAHCTBE;
KOMIUTAHAPHBIE BEKTOPHI.

[TpuBoaAUTH IpUMEPHI HUZUUECKUX
BEKTOPHBIX BEJIMYUH.

OcBauBath npaBujia BHIMOJTHEHUS IEHCTBUN
CJIOEHHS ¥ BHIUUTAHUS BEKTOPOB,
YMHOXEHUSI BEKTOpa

Ha YUCIIO.

Jloka3bpIBaTh MpU3HAK KOMIUTAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUU
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J000ro BEKTOpA MO TPEM JaHHBIM
HEKOMITJIAHAPHBIM BEKTOpaM

[ToBTOpenue, 06001IeHIE U
cucTeMaTH3alus 3HaHUI

O6o061aroniee MOBTOPEHUE MOHATHH U
METOJOB Kypca reOMeTpuu

10 kmacca, cucTeMaTh3alys 3HaHUH.
Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTHU
COBPEMCHHBIX HH)KEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHIl

Pemars CTCPCOMCTPHICCKUC 3a/JaYN Ha
JOKa3aTCJIIbCTBO MAaTEMAaTHYCCKUX

OTHOmeHHﬁ, HaXOXICHUEC TCOMCTPHUICCKUX

BEJIMYUH (IJIUH, YTJIOB, IJIOIIA/ICH,
0o0bemoB). Mcnonb3oBaTh IpU pelIeHUN
CTepEeOMETPUUECKUX 3a]a4
IUTaHUMETpUYecKHre (PaKkThl U METOIBI.
[TpoBONTH JIOTHYECKH KOPPEKTHBIE
JI0Ka3aTeIbHbIE PACCYXKIACHUS

IPU PELICHUH CTEPEOMETPUUECKUX

U TUIAHUMETPUYECKUX 3a/1a4.
CpaBHHMBaTh U aHAIU3UPOBATH PEATILHBIC
CUTYaIlH U BBISIBIIATH

BO3MO’KHOCTb €€ MOJAETUPOBAHUS

Ha SI3bIKE TEOMETPUH.

MojenupoBath peagbHy0 CUTYalllIo Ha
SI3bIKE TEOMETPUH U UCCIIE0BATh
MOCTPOEHHBIE MOJIENIH, B TOM YHCJIE

U C UCIIOJIb30BAaHUEM arlrapara ajireOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI

IIPU PELICHHUH 3a]1a4.
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[Tonydats npeacTaBieHUE O TEOMETPUN KaK
0 Pa3BUBAIOLIECHCS HAayKe, UCCIEAYOIEH
OKPY’KaIOIIHNI MUD, CBA3aHHOM C
peambHBIMU 00BEKTaMU, TTIOMOTAIOIICH
pEelINTh peaibHble KU3HEHHbIE CUTYAIlUHU O
ponu

CTEpPEOMETPHUHU B PA3BUTHU

COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TeXHOJIOruil. CpaBHUBATH U
AQHAJIM3UPOBATh YTBEPKIACHUS C LIEIBIO
BBISIBIICHUS

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxnaenuil. MccnenoBars nocTpoeHHbIE
Mozenu. Mcnonbs3oBaTh UGpPOBbIE pecypehl

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOTPAMME

102
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11 KVIACC

HasBanue KonnuectBo OCHOBHOE COMIEpIKAHHE 0
HOBHBIC BHJIBI JICATEITHHOCTH YIaITUXCSI
pasnena (TemMbl) Kypca 4acoB P CHOBHBIC BUJIBI ICATCILHOCTH yHAILMXC
AHanuTnyeckasi TeOMETpHUs 15

[ToBTOpEHME: KOOPAMHATHI BEKTOPA HA
IJIOCKOCTH M B IPOCTPAHCTBE,
CKaJIIPHOE ITPOU3BEACHNUE BEKTOPOB,
BBIUKCJIEHHUE yIJIa MEXKIY BEKTOPaMH B
IIPOCTPAHCTBE. Y pPaBHEHUE MPSMOM,
MPOXOSAIIEHN Yepe3 ABE TOUKHU. Y PaBHECHUE
TIOCKOCTH, HOPMaJIb, YPABHEHHE
IJIOCKOCTH B OTpe3Kax. BekropHoe
npousBeaeHue. JInHelHbIE HEPABEHCTBA,
JIMHEMHOE TTPOTPAMMHUPOBAHUE.
AHQJIUTUYECKUE METO/Ibl pacyeTa yriia
MEXIY NPSMBIMHU U TIJIOCKOCTAMU B
MHOTOrpanHukax. @opmyiia pacCTosIHUS
OT TOYKH JIO MIOCKOCTH

B KOOpJAMHATAaX.

HaxoxaeHue paccTOsIHUM OT TOYKH JI0
IJIOCKOCTH B KyOe U IIpaBUIILHOMN
MMUPAMU/JIC

AKTyanu3upoBaTh (DaKThl U1 METO/IBI
IJIAHUMETPHUH, PEIICBAaHTHbBIEC TEME,
MPOBOJUTH aHAJIOTHH.

CBOUTH NEUCTBUS C BEKTOPAMHU K
AHAJIOTUYHBIM JICMCTBUSIM C X
KOOpJAMHATAMMU.

BcnoMHUTE onipesienieHre CKalsIpHOro
YMHO>KE€HHS U €T0 CBOMCTBA.

BpIaucisaTh ¢ NOMOIIBIO CKAJISPHOTO
YMHO>KE€HHUS JTTMHBI BEKTOPOB, YIJIbI

MEX]ly HUMH, YCTaHABJIMBATh
MEePIECHINKYISIPHOCTh BEKTOPOB. BHIBOIUTH
ypaBHEHHE IUIOCKOCTH U (popMyty
pacCTOsIHUSI OT TOYKH JI0 TJIOCKOCTH.
Pemarts 3agaun, coueras KOOPAUHATHBIN U
BEKTOPHBIN MeTObl. [IpOBOIUTH JIOTHYECKHU
KOPPEKTHBIE JOKa3aTeIbHbIC PACCYKICHUS
[IPU PEIIEHUU TE€OMETPUUYECKUX 3a]1a4

Ha NPUMEHECHUE BEKTOPHOKOOPAUHATHOTO
METO/a.
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AHanu3upoBaTh U MOJICIIUPOBATDH Ha SA3BIKE
TEOMETPHUH peasIbHbIC

CUTyaIluH, CBSI3aHHBIE BEKTOpAMHU

¥ KOOpJIUHATAMHU.

HccnenoBaTh MOCTPOCHHBIE MOJICIIH,

B TOM YHCJIE€ U C UCTIOJIH30BaHUEM

ammapara anreopsl.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOIPAMMBI.
3HAKOMUTBHCS C UCTOPUCH Pa3BUTHUS
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE U
CHCTEMAaTU3aIis 3HAaHUN

15

CeudeHHsI MHOTOIPaHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH, METOJ

CJIEJI0B, CTAaHAAPTHBIE TIIOCKOCTH,
[IEPECEUCHUS NPAMBIX U TUIOCKOCTEH.
[TapaytenbHble IpsIMBIE U TUIOCKOCTHU:
IapajuleIbHbIE CEUYEHUS, pacyeT
OTHOUIEHHUM, YTIIbl MEXITY
CKPEIIMBAKOIIUMUCS IPSIMBIMHU.

HCpHeHI[I/II(y.H}IpHBIC IIPAMBIC U IINIOCKOCTH:

CTaHJIAPTHBIE Mapbl MEPIEHAUKYIIIPHBIX
IJIOCKOCTEM U MPSAMBIX, CHMMETPUHA
MHOTOTPaHHUKOB, TEOPEMA O TPEX
MIEPIICHINKYISPAX, BBIYUCICHUS JJINH

Ctpouthb ceueHusl.

Pemate cTepeomeTprueckue 3a1auu Ha
JI0Ka3aTeNbCTBO MATEMATUYECKUX
OTHOUICHUH, HAXOXKIEHUE T€OMETPUUECKUX
BEJIMYMH (IJIMH, YTJIOB, IJIOMIAACH,
0o0bemMoB). Mcnonb30BaTh U pEeIICHUN
CTEPEOMETPUUECKUX 3a]a
IUTAaHUMETpUYecKue (HakThl U METO/IBI.
[TpoBOIUTH JTOTHYECKH KOPPEKTHBIC
JI0Ka3aTelIbHbIE PACCyKICHUS

P PEIICHUH CTEPEOMETPUUYECKUX
3azay.

CpaBHUBATH U AHAIU3UPOBATh
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B MHOTOTPaHHUKAX.
[ToBTOpEHNME: TIOMAM MHOTOYTOJIBHUKOB,
dbopMymbl 1715 TIIOMAIEeH, COOOpaKeHUS
noa00usl.

[lnomaam ceyeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUS TTOA00uS

peaJibHbIE CUTYallu U BBISIBIISTD
BO3MOXXHOCTb €€ MOJICJIMPOBAHUS

Ha SI3bIKE TEOMETPHH.

MonenupoBath peaibHyI0 CUTyalUIo Ha
A3bIKE TEOMETPUU U UCCIIE0BATh
MOCTPOEHHBIE MOJIEH, B TOM YHUCIIE U C
UCIIOJIb30BAHHUEM arlrapara ajareOphl.
Hcnonb30BaTh KOMIBIOTEPHBIE TIPOTPAMMBI
IPU pELIeHUH 3a/1a4

O6beM MHOTOrpaHHUKA

17

O6bem Tena. O6beM MPSIMOYTOILHOTO
napasuieNnenumneaa. 3aaaqn

00 yaBoeHuU Ky0a, 0 KBaJipaType
Ky0a; 0 TPUCEKIINH yTJIa.
CrepeomeTpuyeckue 3a1auy,
CBsI3aHHBIE C 00BEMOM

IPSIMOYTOJILHOTO MapalieCIUIIe Ia.
[IpuknaaHbIe 3a0a9u, CBSI3aHHBIC

C BBIUHCJICHUEM 00beMa
IPSIMOYTOJILHOTO MapalieICIUIIe/Ia.
O0BeM TIPAMOI TTPU3MEI.
CrepeomeTpuueckue 3a1auu,

CBsI3aHHBIE C BHIYMCICHHUEM 00HEMOB

npssMou npusmsl. [IpuknagHeie
3a7a4M, CBA3aHHBIC ¢ 00BEMOM

IIPSIMOM IIPU3MBI.

CBO6OI[HO OIICPHUPOBATh ITOHATHAMMU:
00BeM TCIAa, 00BeM MpAMOYT'OJIBHOT'O

napasuieNenurea.
dopmynrpoBaTh OCHOBHEIC CBOICTBA
00BEMOB.

JlokaspiBaTh TEOpEeMy 00 00bemMe

MMpAMOYT'OJIBHOI'O ITapalJICIICIIUIICaA,
CIICACTBUA U3 HCC.

PaSPQSaTB MHOTI'OI'paHHUKH,
IICPCKIaAblBATh YaCTH.

Pemars CTCPCOMCTPHUUCCKHUC 3a/[a1H,
CBSI3aHHBIE C BBIYMCIEHHEM 00beMa

MIPSIMOYTOJIBHOTO MapaJlIeIICIUIEa,

IIPU3MBI.
CpaBHUBATH U AaHAIU3UPOBATh

YTBCPKACHUS C LICIIbIO BBIABJICHUS
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Brruucienne o0beM0B T

C TIOMOIIBIO OTIPEJICIICHHOTO UHTETpaa.
OO0beM HAaKIIOHHOW MTPU3MBI, TTHPAMU/IBL.
®opmyna oobeMa nupamMuibl. OTHOIICHUE
00BEMOB TTUPAMH/T C OOIIMM YTIIOM.
CrepeoMeTpruUCeCKUE 3a]]a9H, CBSI3aHHBIC C
00beMaMH HAKJIOHHOU

TIPHU3MBI, THPAMHIBI.

[Tpuknanueie 3agaun Mo Teme «OObeMbl
TEJ», CBSI3aHHBIE C 00HEMOM HAKJIOHHOMN
pHU3MbIL, TUpaMubl. [IpuMenenue
00BeMOB. BhIunciieHue paccTosTHUS 10
IIJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccykJeHHuil. AHaIU3UpOBaATh U
MOJICJTMPOBATH Ha S3BIKE TCOMETPUHU
peaNbHBIC CUTYAIINH, CBSI3aHHBIC C 00BEMOM
NPSMOYTOJBLHOTO TapaJuIeenuIea,
TPU3MBI, THPAMHIBI.

HccnenoBaTh MOCTPOCHHBIE MOJICIIH,

B TOM YHCJIE M C UCIIOIb30BaHUEM
ammapaTta ajareOps.

BBIBOMTHE OCHOBHYIO HHTETPAIBHYIO
(bopMyITy 111 BEIYUCIICHUSI 00BEMOB

TEJI.

JlokaspiBaTh TEOpEeMyY 00 00beMe
HAKJIOHHOW TIPU3MBI Ha TIPUMEpE
TPEYTOJIbHOM MPU3MBI U JIJISl TIPOU3BOJIBLHOM
npusMebl. Jloka3eiBaTh TeopemMy: 00 o0beme
UpaMuIbl, GOPMYITHPOBATH CIECICTBUS U3
Hee: 00beM YCEUCHHOM MUPaMHU/IBL.
BriBoguth popMyity st BEIYUCICHUS
00bEMOB YCEUCHHOHN TTHPaAMUJIBI

Tena BpameHus

24

[unuHapudecKkas MOBEPXHOCTD,
00pasymoIue MUIHHIAPUISCKON
TIOBEPXHOCTH.

CB00O/IHO OTIEPUPOBATH MOHSATUSIMHU:
WIMHAPUIECKAs TOBEPXHOCT, IIHIHHIIP.
Nzyuats ciocoObt
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umuaap. [psmoit KpyroBon HUIUHAP.
[1nomaas NOBEpXHOCTH LUIMH/PA.
Konnueckast moBepxHOCTh, 00pa3yroiue
KOHWYECKOU NoBepxHOCTH. Konyc.
CedeHue KOHyca MIOCKOCTHIO,
napaiesIbHON TIOCKOCTH OCHOBAHUS.
VYceuennslit koHyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tmomraae 60KOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH KOHYCA.
CrepeoMeTrpuyeckue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIYMCIICHUE,

IMOCTPOCHUCM CEUYCHUM MUWJINHApPA, KOHYCA.

[Ipuknannelie 3aauu, CBI3aHHBIE C
UIHH]IPOM.

Cdepa u map.

[Tepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsr
IUIOCKOCTRI0. Bua 1 n3o0paxeHnue mapa.
VYpasuenue chepsol. [Lnomans chepst u ee
yacTeu.

Cummetpust chepsl U mapa.

MOJTyYEHUS IUITUHAPUIECKON
MOBEPXHOCTH, IIUITUH/IPA.

N300pakaTh NUIMHAP U €T0 CEUCHUs
TUTOCKOCTBIO.

CB0OOOIHO ONIEPUPOBATH MOHATHIMMU:
KOHUYECKasi IOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3y4ats criocoObl MOTyYEHUS
KOHUYECKOW IMOBEPXHOCTH, KOHYCa.
N306paxaTh KOHYC U €ro CeYeHHs
IUIOCKOCTBIO, MTPOXOJIALIEH Yepe3 oCh, U
IJIOCKOCTBIO, MEPIEHAUKYIISIPHON K OCH.
BeiBoguTh GopMysabsl Ul BBIYMCICHUS
OOKOBOM U TOJHON TOBEPXHOCTEH Tem
BpalllCHHUS.

Pemats cTepeomeTpuueckue 3a1aum,
CBSA3aHHBIE C TEJIAMU BpAIICHMUS,
HaXO0XKJICHUEM IUIOIIa I OOKOBON U
IIOJIHOM MOBEPXHOCTH, IOCTPOCHUEM
CEUYCHHUM.

Hcnonp30BaTh NpU pELIEHNN 3a1a4
IUTaHUMETpUYecKre (PaKThl U METOIBI.
CpaBHUBaTh U aHAJIU3UPOBAThH
YTBEPKIAEHUS C LIEJIBIO BBISIBICHMUS
JIOTUYECKH KOPPEKTHBIX
CrepeomeTpruueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE €O c(hepoii u 1mapom,
NOCTPOEHUEM MX CEYEHHMH IIIOCKOCTHIO.
[TpuknanHeie 3a1a4u, CBA3aHHbBIE CO
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cthepoil u mapom.

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHMCJICHUS B OKPY>KHOCTH, CTaH/IaPTHBIC
noa00usl.

Paznuunbpie KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB.

3amauu 1o Teme «Tena u MoBEepXHOCTH
BpaleHUs» U HEKOPPEKTHBIX
paccykKaeHuil. AHaIU3UPOBaTh U
MOJIEJIMPOBAThH Ha SI3bIKE TECOMETPUU
peanbHble CUTYallUU, CBI3aHHBIE C
KOHYCOM U IIWJIMH]IPOM.

UccnenoBatk mocTpoeHHbIE MOJIETH, B
TOM YHMCJI€ U C UCIIOJIb30BAHHUEM arapaTa
anreOpbl AKTyanu3upoBaTh (HaKkThl U
METO/IbI TNTAHUMETPUH, PEICBAHTHBIC
TeMe, IPOBOAUTH aHAJIOTUH.

CB0OOIHO OTIEpUPOBATH MOHSATUSMU:
cdepa u map, UeHTp, paanyc, MAMETP
ctheps! 1 mapa.

HccnenoBarh B3auMHOE pacoyioKeHHE
chephl ¥ TUIOCKOCTH.

DopMyIUPOBATH ONPEICICHUE
KacaTeJIbHOM ITIOCKOCTH K cdepe.
Jloxa3pIBaTh TEOPEMBI O CBOKCTBE U
MPU3HAKE KAacaTeJIbHOW IIIOCKOCTH.

BeiBoguThs popMyity asisi BBIYMCIEHUS

romaau cepel uepes paauyc chepsl.

Pemath cTepeomeTpuueckue 3aiaqm,
CBS3aHHbIE CO cPepoil U MmapoM,
HaXOKJICHUEM IUIOIIaau CPEephl U €€
4yacTe, MOCTpOeHUueM ceueHH cepsl
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U 11apa.
AHanu3upoBaTh U MOJEJINPOBATh HA S3bIKE
reOMETPHUH peabHbIe

CUTYaIlMH, CBSI3aHHBIE C IIIAPOM U CPEPOH.
Pemath npocThie 3a/1a4uu, B KOTOPbIX
GburypupyoT KOMOMHALIMK TEJ BpaIlleHHs U
MHOTOTpaHHUKOB. Mcnonb30Bath npu
pelIeHnH 3a/1a4, CBA3aHHbBIX cO chepoii u
H1apoMm, MIaHUMEeTpUuecKue (PaKThl U
MeToibl. Pemiate crepeoMerpuueckue
3aJla4yM, CBSI3aHHBIE C TeJIaMU BpallleHUs,
MOCTPOCHUEM CEUEHUH TeJ BpaIleHHUs], C
KOMOHMHAIMSIMU TeJl BpAIleHUs U
MHOTOTPaHHUKOB.

[TpoBoaUTH TOTHYECKH KOPPEKTHBIC
JOKa3aTeNbHbIE PACCYKACHUS

IpU pEIICHUH TeOMETPUYECKUX 3a/1ad,
CBA3aHHBIX C EPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHaNMM3UPOBATh U MOJICIIUPOBATH HA S3BIKE
TE€OMETPHUH peabHbIE

CUTYAIIUH, CBA3aHHBIE C
MHOTOTpaHHUKAMHU.

HccnenoBatk NOCTpOEHHBIE MOJEIH,
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B TOM YHCJIE U C UCTIOIb30BaHUEM
anmapara ajareopbl

[momaay moBEpXHOCTH U
00BEMBI KPYTJIBIX TEI

O6bem nunuHApa. Teopema 06 oObeme
npsimoro nunuHapa. [lnomaau 60koBo 1
TIOJTHOM MOBEPXHOCTH IUJIMH IpA.
Brruuciaenue o0beM0B TEI

C TIOMOIIIBIO OTIPEJICTIEHHOTO UHTETpaa.
O0bem KoHyca.

[Tnomanyu 60KOBOM M MOJHON MOBEPXHOCTH
kKoHyca. CTepeoMeTpuiecKUe 3a/1auu,
CBSI3aHHBIC C BHEIYMCICHUEM 00HEMOB
UJIUHIpPA, KOHYCA.

[Ipuknanueie 3agauu mo reme «OO6BbEMBbI U
TJIOIIAIN TTIOBEPXHOCTEH TElL.

O0bem 1mapa 1 MmapoBOTO CEKTopa.
Teopema 06 o6weme mapa. [lnomans
cdepsl.

CrepeoMeTprUUECKHE 3aa9H, CBA3aHHBIC C
BBIUKCIICHHEM 00BEMOB

apa, mapoBOro CErMEHTA, IIIapOBOTO
CeKTopa.

[Ipukamueie 3amauu mo Teme «O0beMbl
TE», CBI3aHHBIC

CB000HO OTepupOBaTh MOHATUSIMHU: 00BEM
Tena, MI0Ia b TOBEPXHOCTH.
@opMyIupoOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOpEMBI: 00 00BEME
UIUHIpPA; 00 00beMe KOHYycA.
BoeiBoauTh POPMYIIBI ISl BEIYUCIICHHUS
o0bemMa yceueHHOT0 KOHyca.
HccenenoBaTh NOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE€ U C UCOJIb30BaHUEM
amnmnapara aiareopsbl.

3HaTh BO3MOKHOCTHU PELIEHUS 3a/1a4y Ha
MOCTPOEHHE LIUPKYJIEM U JIMHEUKOI1, O
KJIACCUYECKUX HEepPa3peIIMbIX
3a/1a4ax.

CB00O/IHO OTIEPUPOBATH MOHSATUSIMHU:
1apOBOM CETMEHT, IAPOBOM CIIOW,
1apOBOM CEKTOpP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAHHUE U BBICOTA
1apOBOTO CJIOSI.

BoeiBoguth GopMyIibl 1Sl HAXOXKIEHUS
00BEMOB IIIAPOBOTO CETMEHTA, IIIAPOBOTO
CEeKTOpa, MIouaau cepsl.
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¢ 00BEMOM 1Iapa U MJIOLAbI0 CHEPHI.
CooTHOIIEHUS MEXTY IUTOIAIIMU
MOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeNl.

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenue oobeMa npu noaoOuu.
CrepeoMeTpuyecKkue 3aJa4uu, CBsI3aHHbIC
C BBIYHUCIICHHEM 00BEMOB TEI U
TJTIOIIA/IEN TTOBEPXHOCTEN

JlokasbiBaTh TeOpeMy 00 oObeme miapa.
Pemrate cTepeomerpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM I1apa, IIapOBOTO

CCIrMCHTA, IIapoOBOT0 CCKTOpPA, IIIOIIAAbIO

ctepsl.
CpaBHUBATH U aHAITM3UPOBATH
YTBEPXKJCHUS C IEIIbIO BBISBICHUS

JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX

paccyxJeHuil. AHaIM3upOBaTh U
MOJICJINPOBATH HA SI3bIKE TEOMETPUU
peaJibHbIE CUTYaAlLIMH, CBSI3aHHBIE C
00beMOM 11apa, MapoBOro CErMeHTa,

mapoBOro CCrMCeHTa, IJIOIaAbO C(i)epI)I.

CBOOOJTHO ONIEPHPOBATH TTOHITHEM:
10JIOOHBIE TEJIa B MPOCTPAHCTBE.
Berauciiste 00bEMBI TE € TTOMOIIBIO
OTpEJICIICHHOTO MHTETpaa.

Pemiath cTepeoMeTpruecKkue 3a1auH,
CBSI3aHHBIE C COOTHOIIICHUSIMU MEXKITY
IJIOMIAIIMH ITOBEPXHOCTEH U 00beMaMu
MMOJIOOHBIX TEJI.

[TpOBOHUTH JIOTHYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIC PACCYKIACHUS TTPU
PEIICHUN TEOMETPHUSCKHUX 3a1ad,
CBSI3aHHBIX C BBIUHMCIICHHEM 00HEMOB
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T€J C MOMOIIBIO ONPEAETIEHHOTO

WHTErpaia, HaX0XJICHHUEM

COOTHOIICHUS MEXY TUIOIIA MU
MOBEPXHOCTEHN M 00BEMaMU MOJOOHBIX

TeN.

AHanM3upoBaTh U MOJCIUPOBATH Ha S3BIKE
TEOMETPHH pealibHbIC CUTYallUU, CBSI3aHHbBIC
¢ o0beMaMH ¥ IOBEPXHOCTAMHU TET,

Ha JI0Ka3aTelIbCTBO U HA HAXOXKJIEHUE
TEOMETPUUECKUX BETUINH

JBHOKEHUA

JIBW>KEHUS IPOCTPAHCTBA.

OTtoOpaxenus. [|BIKEHUS U pAaBEHCTBO
¢buryp. O6mue cBoiicTBa NBMXEHUN. Buibl
JIBY)KCHUH: TIapaJICIIbHBIA MTEPEeHOC,
IICHTPaJIbHAsI CAMMETPHUSI, 3epKajIbHas
CUMMETPHSI, IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nmogodus. [Ipsmas u
cdepa Ditnepa.

['eomeTpuyeckue 3aaun Ha MPUMCHEHUE
JIBYOKCHUS

CBOOOIHO OTIEPUPOBATH MOHITHIMU:
0TOOpakeHUe MPOCTPAHCTBA Ha ceOsl,
JBW)KEHUE TIPOCTPAHCTBA,
IICHTpaJIbHAs, OCEBasl U 3epKaIbHAsS
CUMMETPHH, NapaJUICIbHBIN TIEPEHOC;
PaBEHCTBO U T0j1001e GUryp.
Jloka3bIBaTh YTBEPKACHUS O TOM, YTO
IICHTpaJIbHAsS, OCEBas U 3epKajIbHasI
CUMMETPHH, NTapauICIbHBIN TIEPEHOC
SIBIISIFOTCS JIBFOKCHUSIMH.

Brimonuate npeoGpa3zoBaHus mopoous.
OnepupoBaTh MOHATHIMU: TIpsiMasi U cepa
Dilnepa.

Pemats reomeTpuueckue 3a1auu
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C MCIOJIb30BaHUEM JIBHKCHUH.
Hcnonp30BaTh Mpy pENICHUH 3a]1a4
JIB)KEHUS IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHnue, 06001IeHIE U
cucTeMaTu3aus 3HaHUI

17

O6o061maroniee MOBTOPEHUE MOHATHH U
METOJIOB Kypca T€OMETPUHU

10-11 kmaccoB, cucTeMaTH3aIMs 3HAHUH.

I/ICTOPI/IH pasBUTHUA CTCPCOMETPUHN KaK
HAaYKH U €€ POJIb B Pa3BUTHUH
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBXOTCPHBIX TEXHOJIOT UM

Pemartnb CTCPCOMETPHUYCCKHUC 3a/Ia41 Ha
JO0Ka3aTCJIIbCTBO MAaTEMAaTHYCCKUX

OTHOMGHHﬁ, HaXO0XKXIACHHUC I'COMCTPUICCKUX

BEJINYMH (JUINH, YTJIOB, IJIOMIAJCH,
o0bemoB). Mcnonb3oBaTh pH pelIeHUN
CTEPEOMETPHUYECKHX 3a/1a4
IUIAHUMETPUYeCKre (aKThl U METO/IBL.
[IpoBOAMTE JTIOTUYECKU KOPPEKTHEIE
J0Ka3aTeNbHBIE PaCCyKICHUS

P PEIIEHUH CTEPEOMETPUIECKUX

¥ TJTAHUMETPUYECKHX 3a/1a4.
CpaBHUBATh U aHATU3UPOBAThH PeaTbHbIC
CUTYyalluu ¥ BBISABISTH

BO3MOKHOCTb €€ MOJCITUPOBAHUS

Ha SI3BIKE TEOMETPHH.

MozenupoBath pealtbHYI0 CUTYAIHIO Ha
SI3bIKE TEOMETPHUH U UCCIIEI0BATD
HOCTPOEHHBIE MOJIENTH, B TOM YHCIIE

U C UCIIOJIb30BAaHUEM arlapara ajireOpsl.
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Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
npu pemennn 3anad. [lomydars
IpeJICTaBJIEHUE O FEOMETPUU KaK O
pa3BHUBAIOLIEHCS HAYKE, UCCIEAYOMIEH
OKpYKaroIINil MUp, CBSI3aHHOM C
peaTbHBIMU 00BbEKTaMH, TTOMOTAOIIICH
pelIuTh peaibHbIe )KU3HEHHBIE CUTYAIlUH O
ponn

CTEPEOMETPUH B PA3BUTHH

COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHb1ii Kypc «BepoATHOCT, W CTaTUCTHKAa» YINIyOJEHHOTO YPOBHS SBIsETCA
MPOJOJIKEHUEM U Pa3BUTHEM OJJHOUMEHHOI'O YUeOHOI0 Kypca yriyOJIeHHOro ypOBHS Ha YpOBHE
cpenHero o6mero o0pa3oBaHMs. YUeOHBIM Kypc MpenHa3HaueH A (QOPMUPOBAHUS Yy
00y4aroluxcsi CTaTUCTUYECKOW KyJNbTYpbl U MOHUMAHHUS POJIM TEOPUM BEPOATHOCTEH Kak
MaTEeMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHHS CIy4alHBIX COOBITUH, BEMYMH U IMPOLIECCOB.
[Ipu u3yuenuun Kypca oOoramaroTcs npeacTaBlieHns 00ydaromuxcsi 0 METOAaxX HCCIEIOBaHUS
W3MEHYMBOIO MHUpPA, Pa3BUBACTCS MMOHMMAHUE 3HAYMMOCTU U OOIIHOCTH MaTeMaTHYeCKUX
METOJIOB TO3HAHMUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO0 €CTECTBEHHO -HAay4YHOIO
MHUPOBO33pEHHUS.

Copepxanuie y4eOHOTO Kypca HalpaBJeHO Ha 3aKpEIUICHHE 3HAHWM, MOJyYeHHBIX MPH
U3YyYEeHUU Kypca Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, U Ha pa3BUTHE MPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX U B3aUMOCBSA35X MEXI1Y HUMU Ha BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0yyarommxcs J0KHO chOPMUPOBATHCS
OpeJcTaBlIeHUe O Haubojee YNOTPeOUTENbHBIX M OOIMMX MaTEeMaTHYECKUX MOMAEISX,
UCIIONIb3YEMbIX ISl  ONMHCAHUS AaHTPONOMETPUYECKHX M JAeMOorpapuueckux BEJIMYUH,
HOTPEIIHOCTEl B pazNuyHble poAAd HU3MEPEHMSIX, JJIUTENbHOCTH O€30TKa3HOM paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEpUCTUK MACCOBBIX SBJIEHUI M MPOLECCOB B OOIIECTBE.
VY4eOHublii Kypc siBisieTcs: 0a30l I OCBOEHHMS BEPOSTHOCTHO -CTAaTHCTUYECKUX METOOB,
HEOOXOMMBIX CIIEIIMATUCTaM HE TOJIBKO MHKEHEPHBIX CIIEIUATbHOCTEN, HO TAK)Ke COLMAIbHBIX
U TICUXOJIOTUYECKUX, MMOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHbIE HAyKHU B 3HAUUTEIHLHON Mepe
UCTIONIB3YIOT ammapaT aHajiu3a OoNbIIMX JaHHbIX. LleHTpanbHyr0 4YacTh y4eOHOTro Kypca
3aHUMaeT OOCYXKJECHHE 3aKOHA OOJBIIMX YUCeNd - (QPYHIAMEHTAIBHOTO 3aKOHA MPHUPObI,
UMEIOIIET0 MaTeMaTHYECKyI0 (popMann3aIuio.

B cooTBeTcTBUU € yKa3aHHBIMH LEISIMH B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YIIyOJICeHHOM YpOBHE BBIJIEICHBI OCHOBHBIE COJEpXKATEIbHBIC JIMHUU:
«CryvaitHpie COOBITHS U BEpPOATHOCTH» U «CllydailHble BETUYUHBI M 3aKOH OOJIBIINX YHCETD.

[ToMUMO OCHOBHBIX JIMHUW B Yy4€OHBIM KypC BKIIIOUEHBI 3JIEMEHTHI TECOpUHU TpadoB U
TEOPUHU MHOXKECTB, HEOOXOAUMBIE JIJIs1 TOJTHOLEHHOT'O OCBOEHUSI MaTepuaa JaHHOTO y4eOHOTo
Kypca U CMEKHBIX MaTeMaTHUYECKHX yUeOHBIX KYPCOB.

Conepxxanne nuHuM «CryyailHble COOBITHUSI M BEPOSITHOCTH» CIIY>)KUT OCHOBOW JUIs
dbopMHUpOBaHUS TPEACTABICHUM O pAaCHpelesieHUd BEPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIIyYalHbIX BEIMYMH. BaXHyr0 4acTb B 3TOM COAEPKATEIBHOW JMHUM 3aHUMAET W3y4YCHHUE
TreOMETPUYECKOr0 M OMHOMHAIBHOTO pacHpeesieHuil M 3HAKOMCTBO C HMX HENpPEephIBHBIMU
aHaJIOraMH - [TOKA3aTEJIbHBIM U HOPMAJIBHBIM pacIpeieIeHUsIMU.

Tembl, CBI3aHHBIE C HENPEPBIBHBIMU CIIy4ailHBIMHU BEIMYMHAMU M PaCHpPElEICHUSIMM,
aKLEHTUPYIOT BHUMAaHHE OOydYarolMXCs Ha OMNHCAHMM WU W3YYEHHM CIy4YalHBIX SIBICHUU C
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MOMOIIBI0 HENMPEepPhIBHBIX (PyHKIMNA. OCHOBHOE BHUMAHHE YICISIETCS IOKA3aTeIbHOMY H
HOPMaJIbHOMY pacIpeeICHUSIM.

B yuebGHOM Kypce mnpeaycMaTpuBacTCs O3HAKOMUTEIBHOE HM3YYCHHE CBSI3U MEXKIY
CIIy4yallHBIMHU BEJIMYMHAMU U OMKMCAHUE 3TOM CBS3U C MOMOIIBIO KOA(DPUIIMEHTa KOPPETIALUUA U
€ro BBIOOPOYHOTO aHajgora. OJTH JJIEMEHTHI COJACpP)KaHUS Pa3BUBAIOT TeMmy «Jluarpammsl
paccerBaHus», W3YYEHHYIO Ha YPOBHE OCHOBHOro o00Imero oOpa3oBaHHsA, U BO MHOIOM
OTIMPAIOTCS Ha CBEACHUS U3 KyPCOB alireOpbl U TEOMETPHH.

Eme oaun a5meMeHT copepxkaHus, KOTOPBIM IpesiaraeTcs Ha 03HAKOMUTEIIBHOM YPOBHE -
MOCJIEI0BATEILHOCTh CITyYalHBIX HE3aBUCUMBIX COOBITUHM, HACTYTAIOMINX B €IUHUILY BPEMEHH.
O3HakoMJICHHE C paclpeeiCHUeM BEpPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCUT
Pa3BUBAIONIUI XapaKTep U SBJSIETCS aKTYalbHBIM JUIsl Oy IyInX aOUTYPUEHTOB, MOCTYHAIOIIUX
Ha Yy4eOHBIC CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TICUXOJOTUEH W
yIpaBJICHUEM.

OO6111ee yKciio 4acoB, PEKOMEHI0BAHHBIX I U3yYeHUsl yueOHOoro Kypca «BeposaTHocTh u
CTaTHUCTUKA» Ha YTIIyOJICHHOM ypOBHE, - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Heaento), B 11
kiacce - 34 yaca (1 gac B Hezeio).

COJEPKXAHUE OBYYEHUA

10 KVIACC

I'pad, cBsa3HBINM rpad, myTH B rpade: MukiIbl U nend. CTeneHpb (BaJeHTHOCTh) BEPIIMHBI.
I'padwr Ha mmockocTu. JlepeBss.

CrnyuaiiHble SKCIIEpUMEHTHI (OMBITHI) U CiIy4ailHble COOBITHS. DJIEMEHTapHBIE COOBITHUS
(ucxonpl). BeposiTHOCTD ciyyaltHOTO COOBITHSI. BIM30CTh YacCTOTHI U BEPOATHOCTH COOBITHH.
CrnyyaiiHble OIIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu Haja COOBITHSIMH: MepecedyeHne, 00beAMHEHNE, TIPOTUBOIOIOKHbBIE COOBITHS.
Huarpammbl Diinepa. @opmyiia CI0KEHHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEN. J{epeBo ciaydyaiiHOro 3KCIIEPUMEHTA.
dopmya nosHOH BeposiTHOCTH. Popmyria baiieca. HezaBucumbie cOOBITHS.

bunapHblii ciy4aifHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heyaaua. HezaBucHMble UCTIBITaHUS.
Cepusi HE3aBUCUMBIX UCHBITaHUN 10 TiepBoro ycrexa. IlepecranoBku u daxropuan. Hucno
couetanuil. Tpeyronbuauk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBUCHUMBIX wucHbiTaHuii bepnymmu. Cry4aiiHpli BBIOOD U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. PacnpeneneHue BeposiTHOcTel. [luarpamma pacnpeneneHusl.
Onepanuu HajJ ciyyallHbIMUM BeluuumHamu. bunaphHas ciyvaiiHag BenuuuHa. [Ipumepst
pacnpe/ieieHtid, B TOM YHCIIe TeOMETPUYECKOe M OMHOMHUAIIBHOE.

CoBMecTHOE paclpeleieHue JBYX Ciy4yalHbIX BelWYuMH. He3aBucumble cCiyyaliHbIe
BEJIMYUHBI.

Maremarnueckoe OXHUJAaHHWE CiIydyallHOM BenuuuHbl (pacmpeneneHus). I[Ipumepst
MPUMEHEHHUS] MaTeMaTH4eCKOro OXuJaHusi (CTpaxoBaHue, JioTepes). Maremarnueckoe
OKu/laHue OMHApHOM ciy4ailHON Benn4yuHBI. MaTeMaTudeckoe OKUJAaHWE CYMMBI CITy4aiHbIX
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BEJIMYMH. MaTreMaTn4eckoe 0KH1IaHue FeOMETPUUECKOro U OMHOMHUAIBLHOTO pacipeieeHui.

Jucnepcuss M CTaHJAPTHOE OTKJIOHEHHE CIIy4alHOM BEJMYUHBI (pachpelesieHus ).
Jucnepcus OMHApHOM Cily4ailHON BETUYHHBI. MaremaTtnueckoe OKuJaHue
IIPOM3BENCHNUS. M AMCIEPCUS CyMMbl HE3aBUCHUMBIX CIIy4alHBIX BeJWduH. /[lucniepcus wu
CTaHJAPTHOE OTKJIOHEHHE OMHOMHUAIIBHOTO pacnpeeneHus. Hucnepcus
Y CTaHAAPTHOE OTKIOHEHHE IT€OMETPUYECKOTO PACIPEACICHUS.

11 KJIACC

HepasenctBo YebObiméBa. Teopema UeObnmuéna. Teopema bepHymnu. 3akoH OOJIbIIMX
yuces. BoiOopouHblii Meton uccienoBaHuil. Bribopounble xapakTepucTuku. OlleHHMBaHUE
BEPOSITHOCTU COOBITHS IO BBIOOPOUHBIM JaHHBIM. [IpoBepka npocTelnx rumnoTe3 ¢ MOMOIIbIO
W3YUYEHHBIX paclpeleIeHUN.

HenpepriBHble cnydaiinble BenuuuHbl. lIpumepsl. DyHKIUSA TUIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHoe paclpeleneHne M ero cBoiicTBa. 3ajadM, NPUBOJAIIME K
MOKa3aTEeIbHOMY pAaCIpe/iesIeHUI0. 3aaud, MPUBOSIINE K HOPMAJIBHOMY pAaCHpeesICHUIO.
@OyHKIMSA TUIOTHOCTU BEPOSTHOCTH TOKA3aTENbHOIO pachpesesieHns, (yHKUUS IJIOTHOCTH
BEPOATHOCTU HOPMAJIBHOIO pacnpeneneHus. OyHKIUs MJIOTHOCTH M CBOWMCTBA HOPMAJbHOIO
pacrpeeseHus.

[TocnenoBaTeNbHOCTh OJMHOYHBIX HE3aBHCHUMBIX COOBITMH. 3ajgaud, NPUBOISIINE K
pacnpenenenmto Ilyaccona.

KoBapuanuss aByx ciywaiiHeix BenauuuH. KosdounueHt nauHeHHOW Koppensuuu.
CoBMmecTHbIE HAOMIOACHUSI IBYX BeJIMYMH. BbIOOpOUHBI KO3QpuuMeHT koppensaiun. Paznnune
MEXly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CIIEJCTBEHHOHN CBA3b0. JIMHENHas perpeccus, MeTOX
HaUMEHBUINX KBaJpPaTOB.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOyyaromuiicss Hay9IuTCs:

K xoniy 10 xmacca oOy4aromuiicst Hay4YuTCs:

CBOOOJIHO OIEpUPOBATh MOHATUAMHU: Tpad, TIockuit rpad, CBA3HBIN Ipad, MyTh B rpade,
LeTlb, LIUKJI, IEPEBO, CTENIEHb BEPILIUHBI, IEPEBO CIYyYaTHOTO IKCIIEPUMEHTA;

CBOOOZHO OMNEpUPOBATh MOHATHSAMHU: CIy4YallHBIA SKCIEPUMEHT (OIBIT), ClaydaifHOe
coOBITHE, SJEMEHTApHOE Ciy4yailHOe COObITHE (PJIIEMEHTApPHBIM HMCXOM) CIyYalHOTO OIIbITA,
HAXOJUTh BEPOSATHOCTH COOBITHII B OTIBITAX C PABHOBO3MOHBIMHU 3JIEMEHTAPHBIMU COOBITHIMU;

HAaXOJUTh U (OPMYJIHUPOBATh COOBITHS: TEepecedyeHrne, OObEIUHEHNE NaHHBIX COOBITH,
cOOBITHE, TIPOTUBOIOJIOKHOE JAaHHOMY, HCIOJB30BaTh JUarpaMMbl Jiiiepa, KOOPAMHATHYIO
NpSIMYIO JUIsL pElICHHs 3ajay, TIOJb30BaThCS (POPMYIION CIOKEHUS BEPOSITHOCTEH IS
BEPOSATHOCTEHN JABYX U TPEX CIy4YailHBIX COOBITHIA;

ONEepUpOBATh MOHSATUSIMU: YCIIOBHAs BEPOSITHOCTb, YMHOXKEHHE BEpPOSITHOCTEM,
HE3aBUCHMBbIE COOBITHSI, IEPEBO CITYyYAHOTO IKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHIA C
MTOMOIIBIO TIPaBUJIa YMHOXKEHUS, JAepEBa CIIy4allHOTO OMBITA, UCIIOIB30BaTh (POPMYITy MOIHOMN
BeposiTHOCTH, (hopmyny balieca npu pemieHnn 3a1ad, ONpeeNsiTh HE3aBUCUMOCTh COOBITUH 110
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(dhopmyJie U 1o OpraHU3aIu CIIy4YalHOTO SKCIIEPUMEHTA;

MPUMEHATh HM3Y4YEHHbIE KOMOUHATOPHBIE (QOPMYJbl JUIsI TEPEUMCICHUS DSJIEMEHTOB
MHOXECTB, JJIEMEHTapHBIX COOBITHM CIy4alHOTO OMbITAa, PEIICHHS 3aJad 10 TEOpUu
BEPOSITHOCTEN;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIM CIIy4aHBIN OMBIT (MCIIBITAHUE), YCIEX U
HeyJa4a, HE3aBUCUMBIC HCIBITAHUS, CEPHUSl WCIBITAHUW, HaXOAUTh BEPOSITHOCTH COOBITHH: B
CEpHUHU UCIBITAHUI O MEPBOTO ycrexa, B CEpUH UCTIbITAHUN BepHyIn, B ONbITE, CBI3AaHHOM CO
CITy4yalHBIM BBIOOPOM W3 KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: CIy4JailHas BEJIWYUHA, paclpeIelICHUE
BEPOSTHOCTEH, UarpamMMma pacnpe/ieieHusi, OMHapHas ciydaifHasi BeJIMYHHA, TEOMETPUUECKOE,
OMHOMHAILHOE pacIpe/IeICHHE;

ONEPUPOBATHh TMOHATUSAMHU: COBMECTHOE pACHpEECICHUE [IBYX CIIyYallHbIX BEJIMYHH,
WCIIOJIb30BaTh TaOJMIly COBMECTHOTO paCHpeAesieHHs] JBYX CIyYalHbBIX BEJIUYUH s
BBIJICTICHUST PACHpENeCHUs KaXKJIOM BEJIMYHMHBI, OMNPENCIICHUS HE3aBUCUMOCTH CIIyYalHBIX
BEJINYNH;

CBOOOZHO ONEpPUPOBATH MOHSATHEM MATEMATHYECKOTrO OKUIAHUS CIIy4aiiHOW BETUYHMHbI
(pacmipeneneHusi), MPUMEHSATh CBOMCTBA MaTeMaTHYECKOTO OXKHJIAHUS TMPH pEHIeHUH 3ajad,
BBIUMCIISTH MAaTEMATUUYECKOE 0XKHMJIaHUE OMHOMHUAJILHOTO M T€OMETPUYECKOTO paciipeieICHUH;

CBOOOJHO ONEPUPOBATH MOHATUIMHU: JUCIIEPCUsl, CTAaHIAPTHOE OTKJIIOHEHHE
CIIy4YallHOM  BEJIWYMHBI, I[PUMEHATH CBOMCTBA  JHMCHEPCUU  CIy4YalHOM  BEJIUYUHBI
(pactipenenieHus) IpU peUICHUM 3a]lad, BBIYUCIATH JUCHEPCUI0 M CTaHIAPTHOE OTKIOHEHHE
reOMETPUYECKOro U OMHOMUATILHOTO pacIpeesIeHUN.

K xoniy 11 kiacca oOyvaromuiicss HayduTCs:

BBIUMCIIATh BBIOOPOYHBIE XapaKTEPUCTHKU IO JAaHHOM BBIOOpKE U  OIEHUBATh
XapaKTepUCTUKU TE€HEPAIbHON COBOKYIMHOCTH JaHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITUH W TPOBEPSITh MPOCTEHUINNE CTATUCTHUYECKHUE THIOTE3bI,
MOJIb3YSCh U3YYEHHBIMU PaCpeICICHUSIMH,

NPUBOJIUTH TPUMEPHI 3a/1a4, MPHUBOIANIMX K TOKA3aTEIbHOMY pacHpeesIeHHuI0, 3ajad,
IPUBOJISAIINX K HOPMAJIBHOMY pacrpe/esieHnto. OnepupoBaTh MOHATUAMU: GYHKIUS TNIOTHOCTH
BEPOSITHOCTA ~ TOKA3aTEeIbHOTO  pacrhpeneieHus, (QYHKIUS  IUIOTHOCTH  BEPOSITHOCTH
HOPMAJILHOTO pactipeneneHus, GyHKIUS TUIOTHOCTH U CBOMCTBAa HOPMAJILHOTO paclpeiesieHus;

onpeaensiatb KOIPPUIMEHT TUHEHHOW KOPPESAIUuH, BBHIOOPOUYHBIA KOIPPUITUEHT
KOppeJIsIuu.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KommgectBo OCHOBHBIE BHJIBI ACSATEIHHOCTH
HasBanue paznena (Tembr) OCHOBHOE coJiepKaHuE
1acoB o0yuaromuxcs
OneMeHThI Teopuu rpados 3 ['pad, cBa3HbIl rpad, npeacrapieHue

3aJ1a4yM ¢ MOMOIIbIO rpada.
CreneHb (BaJIEHTHOCTD) BEPILIHHBI.

ITyTe B rpade. Llenu u HUKIIBI.
. [IpencTaBnsiTh OOBEKTHI M CBSA3H MEXKIY
['padb! Ha mmockocTu. [lepeBo ciayyaitHOro

HUMHU C TIOMOIIbIO Tpada, HAXOIUTH IyTH

IKCTICPUMEHTA
MEXy BepiinHamu rpada.
Beinensts B rpade nenu u ukibl. CTpOUTh
JIEPEBO T10 OMMCAHHIO CITyYaifHOTO OIIBITA,
OIHCHIBATh CITyYaiHBIC COOBITHS B
TEPMHHAX JIEpeBa.
Pemrate 3amaun ¢ momomisio rpadoB
Cry4aifHbIe OIIBITHI, CITy4aliHbIC 3 Cay4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) U .
. Bb1iensTh 1 ONMCHIBATH CITy4YaitHbIe
COOBITHSI 1 BEPOSITHOCTH Ciy4aifHble COOBITHS. DIIeMEHTapHbIC .
. COOBITHSI B CITy4aitHOM
cOOBITHI coObITHs (MCX0bI). BeposTHOCTH

. OTIBITE.
cirydaiiHoro coowitus. BepostHoctn
. dopMyIHPOBATH YCIOBHUS MPOBEICHHUS
COOBITHI B OIBITAX g
CJIy4aifHOTO OTIBITA.
C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH .

HaxoauTh BepoSITHOCTH COOBITHIA B OIBITaX
COOBITHSIMH
C PaBHOBO3MOYXHBIMHU

9JICMCHTAPHBIMH UCXOJaMH
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Onepanuy HaJl MHOKECTBAMU
W COOBITHSIMU.

CroxeHue U yMHOKEHHE
BEPOSTHOCTEH.

YcnoBHas BEPOATHOCTb.
HezaBucumbie coOBITHS

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUHM, TPOTUBOTIOJIOKHBIE COOBITHSI.
®dopmyna CI0KEHUS BEPOSITHOCTEH
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE
BEPOSTHOCTEMN.

®dopmya yCIIOBHON BEPOSATHOCTH.
dopmyJia noaHOM BepoATHOCTU. DPopMmya
baiteca. HezaBucumelie coObITHS

Hcnonp3oBaTh quarpaMMsl Dijepa u
BepOabHOE OMMCaHue COOBITUI MTPU
BBITIOJTHEHUU OTlepaluil HaJl COOBITUSIMU.
OueHUBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI 110 MEPE HACTYIUICHUS JPYTHX
coObITHI B cllydaifHOM ombITe. Pemare
3a/1a4, B TOM YHUCJIE C UCII0JIb30BAaHUEM
JiepeBa CIy4ailHOTO OIbITa, GopMyIl
CJIO’KE€HHUSI 1 YMHOKEHHUSI BEPOSITHOCTEMN

DJIEeMEHTBI KOM6I/IHaTOpI/II(I/I

KomM6uHaTopHOE MpaBuIo YMHOKEHUSI.
[TepectanoBku u akTopuain. Yucmo
coueranuii. Tpeyronsuuk Ilackans.
®opmyna 6mHOMa HbloTOHA

@opMyIMpoBaTh U JOKA3bIBATH
KOMOWHATOPHBIC (PaKTHI.

Hcnonp30BaTh NpaBUiIO0 YMHOXKEHUS,
M3Yy4YEeHHbIE KOMOMHATOPHBIE (DOPMYITBI JUIS
MIEPEUYHCIICHUS DIIEMEHTOB

pa3IMYHBIX MHOKECTB, B TOM YHCJIE
DJIEMEHTAPHBIX COOBITUH B CIIy4yaitHOM
OIIBITE.

[Tonp30Bathes hopmyIioi u
TpeyroinbHukoM [lackans st onpeneneHus
yrcna couetanuit. [lpumensars Gpopmymy
Oounoma

HreroTtoHa i npeoOpa3oBaHus BEIpaKECHUI
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Cepun nocine0BaTeIbHBIX
ucnbiTanui. cnpiTanus
bepnymnn.

CrnyualiHblil BBIOOp U3 KOHEYHOU
COBOKYITHOCTH

bunapHbIii ciryyaiiHbIi ONBIT (MCHIBITAHKE),
ycnex v Heynada. HesaBucnmblie
UCIIBITAHUS.

Cepust HE3aBUCUMBIX HCTIBITAHUHN 10
nepBoro ycnexa. Cepust HE3aBUCUMBIX
ucneiTanui bepuynmu. CiayyaitHbiii BIOOD
13 KOHEYHOU COBOKYITHOCTH.
[TpakTuueckas paboTa ¢ UCIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUII

Pa30buBarhb ciioKHBIE SKCIEPUMEHTHI Ha
OT/ICJIbHBIC UCIIBITAHNUS.

Pemiate 3a1a4m Ha MOKCK BEPOSITHOCTEN
COOBITHI B CEpUU UCTIBITAHUN JIO IEPBOTO
ycrnexa U B cepusax ucneitanuii bepnymim, a
TaK)K€ B ONBITAX CO CIy4YallHBIM BHIOOPOM
13 KOHEYHOW COBOKYITHOCTH C
UCIOJIb30BaHUEM KOMOMHATOPHBIX (PAKTOB
u (GOpMyJI, B TOM YHUCJIE B XO/I€
IPaKTUYECKON pabOThI ¢ IPUMEHEHUEM
CTaHJAPTHBIX QYHKIMN

Crnyuaiinble BEJIMYUHBI U
pacnpeieneHus

14

Cnyuaitnas BennuuHa. Pacnipenenenue
BEPOSATHOCTEU. [{narpamma
pactpenenenus. Onepanuu Haj
CIIy4yallHbIMU BEJIMYMHAMH.

[Ipumepsl pactipenenenuii. bunapuas
ciyvaiiHas BeIu4uHa. I eomeTpudeckoe
pacn-pezaenenue. bunomuansHoe
pacnpenenienne. MaremaTuieckoe
0KUJaHUE CIIyYalHOW BEJIMYUHBI.
CoBMecTHOE paclpeie]ICHUE IBYX
Cly4JailHbIX BenuuuH. HezaBucrumeie
ciy4aitHele BenuunHbl. CBOMCTBA
MaTeMaTHYECKOTO OXKHUIaHUS.

OcBauBath NOHATHS: CiIy4yaliHas BEJIMYMHA,
pacnpeenenue, Tadinia pacupeieeH s,
quarpamma

pacrpeneneHus.

Haxonuth 3HaueHus1 CyMMBI U
MIPOU3BE/ICHUSI CIIyYalHbIX BEJIMYHH.
Crtpouth OMHapHBIE pacnpeesieHus Mo
OTHMCAHUIO COOBITUN B CITyYalWHBIX OTBITAX.
CrtpouTth U pacno3HaBaTh F€OMETPUUECKOE
¥ OMHOMUAIBHOE PaCIPEICIICHHUS.

Pemiats 3a1aun Ha BBIYKCIICHHE
MaTEeMaTHYECKOTO OKUIAHMUS.
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MaremaTtudeckoe oxxujianue OMHapHOM
CIIy4ailHOM BEJIMYHHBI.
MaremMatuueckoe oXugaHue
TEOMETPUUECKOT0 1 OMHOMHAIIBHOTO
pacnpenenenuit. ucnepcus u
CTaH/IAPTHOE OTKJIOHEHUE.
Jucnepcus OMHapHOU cily4aitHON
BeJIMYMHBI. CBOICTBA IUCIIEPCUU.
MaTtemaTHdeckoe 0KUIaHue
MPOU3BEJICHUS U JUCIIEPCHUS] CYMMBbI
HE3aBUCUMBIX CIyYalHBIX BEJIUYHUH.
Jlucniepcust OMHOMUATBLHOTO
pacnpenesieHusl.

HpaKTI/I‘IeCKaH pa60Ta C UCITIOJIB30BAHHCM

SJICKTPOHHBIX Ta6J'II/ILI

CTpouTh COBMECTHBIE PACIIPEAECICHUS.
N3yyaTh cBOMCTBA MaTEMATUYECKOTO
0’KHJIaHHUS.

Pemrate 3aga4n ¢ MOMONIBIO H3YYEHHBIX
CBONCTB.

[To u3yueHHbIM pOopMyTaM HAXOAUTh
MaTE€MAaTHUYECKUE 0KUJIaHUSI CIIyYalHbIX
BEJINYMH, UMEIOIINX T€OMETPUUECKOE U
OMHOMUANTBHOE paclpeeIeHUs
OcBauBaTh NOHATHUSA: JUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOU
BEJINYMHBI.

Haxoauts AUCIICPCHUTO 10 paCIIPCACICHHUIO.

N3yyaTh CBOMCTBA JUCTIEPCUH.

[To u3yueHHbIM pOopMyTIaM HAXOJUTH
JUCTIEPCHI0 OMHOMHAIIBHOTO
pacrpezesieHus], B TOM YHCIIE B XOJ€
MPAKTUIECKOU paboThI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

34
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11 KVIACC

KonngectBo OcHOBHBIE BUABI ACITEILHOCTH
HasBanwue pasnena (Temsl) OcHOBHOE conepKaHne
JacoB 00yyJaromuxcs
3aKOH OOMBIINX IHCET 5 Pa3bupath noka3aTenbCcTBa TEOPEM.
Hepagenctso Yebrimesa. Teopema OcBauBaTh BBIOOPOYHBIN METOJ
YeoOpuuesa. Teopema bepuyim. HCCJICIOBAHUM, B TOM YHCJIE B XOJI€
3akoH 60onbIIKNX Yncell. BoIOOpouHbIi PaKTHYECKOH paGoThI
METOJ UCCIIEIOBAHUM.
[TpakTudeckas paboTa ¢ UCMOJIb30BAaHUEM
ANEKTPOHHBIX TaOIHUI]
DJIEMEHTBI MaTEMATHYECKOM 6

CTaTUCTUKHU

I" enepasibHasi COBOKYIIHOCTh U CIIy4yalHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLeHKa CpeIHero u
JUCIIEPCUU TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO0 BBIOOPOYHBIX XapaKTEPUCTHK.
OrnenuBaHue BEpOSITHOCTEH COOBITHIA 11O
BbIOOpKE. CTaTUCTUYECKAs TUIIOTE3a.
IIpoBepka npocTermnx TUIoTe3 ¢
ITOMOIIBIO CBOVMCTB N3y4YEHHBIX
pacnpenenenuii. [Ipaktnyeckas padota c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TA0JIUIL

OcBauBaTh MOHSITHS: TeHEpaJIbHAS
COBOKYITHOCTb, BEIOOpKa, BEHIOOPOYHOE
cpeaHee U BEIOOPOYHAs AUCTIEPCHS.
BbruucnsaTs BHIOOPOYHBIE XapaKTePUCTUKU
¥ Ha UX OCHOBE
OLICHUBATh XapPaKTEPHCTUKHU FeHEePATIHHOI
COBOKYITHOCTH.

OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIIOTE3a.
OneHnBaTh BEpOATHOCTb COOBITUI U
HPOBEPSTH MPOCTEHIIINE TUIIOTE3bI HA
OCHOBE BBIOOPOYHBIX JAHHBIX, B TOM YHCIIE
B XOJI€ MTPAKTHUECKON paboThI
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HenpepriBHBIE CitydaiiHble
BEJIMYMHBI (pacrpeaeneHus),
IIOKA3aTEIbHOE

1 HOpMaJIbHOE
pacnpeneseHus

[IpuMepsl HENPEPBIBHBIX CIIy4anHbIX
BenU4MH. OyHKIUS IUIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3aay,
IPUBOIAIINX K TOKA3aTEIIbHOMY

Y K HOPMaJIbHOMY PacCIpeeICHUSIM.
@YHKIMS TUIOTHOCTH BEPOSITHOCTH
IOKa3aTeJIbHOTO pacrpeneneHus. OyHKuus
IJIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO
pacnpeeneHus

3HaAKOMUTHCS TIOHSATUSMU: HEMTPEPHIBHAS
CilyJaiiHasi BETUYMHA, HEMTPEPHIBHOE
pacmpeaenenue, PyHKIUs IIIOTHOCTH
BEPOSITHOCTH.

Haxonuth BEpoSITHOCTH COOBITHIA IO
JAHHOM (YHKIMH TUIOTHOCTH. 3HAKOMUTBHCS
C HOHSTHSIMU:

MOKa3aTeJIbHOE pacipeesieHue,
HOPMaJIbHOE pacupe/ieliCHUE.

Briienars 1o onuca”uio ciiydyaiHbie
BEJIMYUHBI, pacTpe/IcIICHHBIC

0 TIOKAa3aTeJIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.

Pa3bupate mpumepsl 3a1a4, TPUBOISIINX K
MoKa3aTeIbHOMY

pacnpenesieH!Io U K HOpMaJIbHOMY
pacnpeiesieHuo

Pacnipenenenue Ilyaccona

[TocnenoBaTenbHOCTh OIMHOYHBIX
HE3aBHCHUMBIX COOBITHH.

[Ipumep 3amaun, npuBoASIIEH K
pacnpenenenuto [lyaccona. [Ipaktuueckas
paboTa ¢ UCTIOJIB30BAHUEM AJIEKTPOHHBIX
TaOJINILL

BriensaTe 1o onucaHuio Ciiy4aitHOTO
OTIBITA BEJIMYMHBI, PaCIIPEIEICHHBIE 10
3akoHy IlyaccoHa.

Pematp 3ana4umn, B TOM 4KCIIE B X0/1€
MPAKTUIECKOU pabOThI C MPUMEHEHHEM
CTaHJAPTHBIX QYHKIIUHN IIEKTPOHHBIX
Ta0IUI]
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CBs13b MEXKLY CIlyHaiiHBIMK 6 KoBapuanus nByx cilydailHbIX BEJIMYNH.
BEJIMYNHAMHU Koodduupent xoppersinun. Comectrple | OCBaMBAaTh IOHATHSA: KOBapUALUS,
HAGIIOICHNS ABYX BETHUHMH. BEIGOpoumbiii | KOIPOHIMEHT KOPPEIAIUMH, THHEHHAs
K03 puLueHT Koppensuuu. Paznudue 3aBHCUMOCTD.
MKy JTHHEHHOH CBSA3BIO U IPUUHHHO- OuenuBaTh XapakTep CBA3N MEKY
CIIC/ICTBEHHOM CBA3b10. JINHCHHAS CITy4allHBIMH BEJIMYUHAMHE, UCXOAS U3
perpeccus. [IpakTnueckas pabora ¢ IIPHPOJEI JaHHBIX ¥ BEMHCICHHBIX
KCIIO0JIb30BAHMEM >JIEKTPOHHBIX TAOJIHIL XapaKTCPUCTHK.
Hcnonp30BaTh quarpaMMbl pacCeuBaHHS
10151 ©300paKEeHHsI COBMECTHOTO
paccenBaHUs
TAHHBIX.
Haxonuth k03¢ HUIBeHTs OcH
JMarpaMMBbl, B TOM YHCIIE B XOJIE
HpaKTHYECKON pabOTHI C IPUMEHEHUEM
CTaHIAPTHBIX PYHKIUH
O00011eHNE 11

1 CUCTEMAaTHU3alys 3HAaHUU

[IpencraBiieHne NaHHBIX C TOMOIIIBIO
TaOJIUIl U AWArpaMMm, ONucaTeIbHas
CTaTUCTHKA, OIBITHI

C PaBHOBO3MOHBIMH 3JICMEHTAPHBIMH
COOBITHSIMY, BBIYUCIICHUE BEPOSITHOCTEH
coOBITHIA ¢ TPUMEHEHUEM (POPMYIT U
rpaduueckux MeToI0B (KOOpAMHATHAS
npsimasi, 1epeBo,

[ToBTOPATH N3YyYEHHOE U BBICTPaUBaTh
CHUCTEMY 3HAHUM
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auarpaMmma Jisiepa), clydaiiHbie
BEJIMYHMHBI ¥ pacIipe/ie/icHus,
MaTEeMaTHICCKOE OXKHIaHNC
CIIy4ailHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34
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OenepanpHas pabouas nporpamma | Maremaruka. 10-11 kmaccel (yriyOneHHBIH YpOBEHB)
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