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@enepanpHas pabouas mporpamMmma 1o ydeOHOMY mpeamery «MaremaTuka»
(yrnyOnéHHblil ypoBeHb) (IpeameTHas o0acTh «MaremaTuka U uHpopMaTukay) (1anee
COOTBETCTBEHHO — IIpOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHATEIHHYIO
3alUCKY, COJEp)KaHHWE OOYYeHHs], MIAHUPYEMBIE PEe3ylbTaThl OCBOCHHUS MPOTPAMMBbI
110 MaTeMaTHKe, TEeMaTHICCKOE TJIAHUPOBAHUE.

[losicuutenpHas 3amucka OTpaXkaeT OOIIMe MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ U3Yy4eHHI0 O0ydaromuMucs,
MECTO B CTPYKType Y4eOHOro IUTaHa, a TakKe MOIXOIbl K OTOOpY COaepKaHWs,
K ONpPEIEICHUIO IUIAHUPYEMBIX pe3yJdbTaTOB U K CTPYKTYpEe TEMaTHYECKOTro
TUTAHUPOBAHMSL.

Copepxanue O0O0y4deHMsI pacKpbIBa€T COJAEp)KATEIbHbIE JIMHMM, KOTOpBIE
npearaloTcs A 00s3aTeIbHOTO M3Y4YEHHsS] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o0111ero 00pa3oBaHusI.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIC, METANpeIMETHBIE PE3yNbTaThl 32 BECh MEPUOA OOydYeHHUS Ha YPOBHE
cpeaHero o6Omero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHKEHHsS O0ydarolerocs
3a KaKIbIH Toj] 00y4YeHHUs.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa o mMaTemMaTuke yriayOJI€HHOTO YPOBHS AJis OOyUYaIOIUXCsS HA YPOBHE
cpeaHero oOmiero oo6pa3zoBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpEOOBAHUN, MPEABSBIIEMbIX K MaTEeMaTHUYECKOMY
o0pa3oBaHMIO, U TPAJULUNA POCCUUCKOrO o0Opa3oBaHus. Peanuzanus nporpamMmbl
Mo  MaTeMaTHKe  O00eCleuMBaeT  OBJAJICHUE  KIIOUEBBIMH  KOMIICTEHIUSIMH,
COCTaBJISIFOIMMH  OCHOBY JUIsl CaMOpa3BUTHsI W  HENpPEpbIBHOTO 00Opa3oBaHMs,
[[EJIOCTHOCThH OOIIEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEILHOTO PAa3BUTHSI JIMYHOCTH
00y4aromuxcs.

B nporpamme mo MatemaTHKe y4TEHbI UAeH U mosiokeHus «KoHuenuuu pa3Butus
MaTeMaTtuyeckoro oOpa3zoBanuss B Poccuiickoii @enepauum». B cooTBeTcTBUU
C Ha3BaHHWEM KOHILIETIIIMU MaTeMaTHueckoe o0pa3oBaHUe JOKHO, B YACTHOCTH, peIIaTh
3aja4y obOecredeHuss HeOOXOIUMOro CTpaHe YMClia OO0YydYarolIuxcsi, MareMaTH4yecKas
MOJrOTOBKAa KOTOPBIX JOCTATOYHA JUIsl MPOAOHKEHHUS OOpa3oBaHMs MO Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOYAs MPENOIaBaHUE MaTEeMAaTUKH, MATEMAaTUIECKUE MCCIICTOBAHNSA,
paboty B cdepe MHOOPMALMOHHBIX TEXHOJOTUM W JAPYIHX, a TaKXke O0eCIeUCHHS
JUTA KQXJI0T0 00y4aroIerocsi BO3MOXHOCTH JOCTHKEHHSI MAaTEMAaTUYECKOM MOATOTOBKU
B COOTBETCTBUU C HEOOXOJMMBIM €My ypoBHeM. VIMEHHO Ha pellleHHe 3TUX 3a]ad
HaleJIeHa MporpaMmMa 1o MaTeMaTUKe YIiIyOJIEHHOTO YPOBHS.

B snoxy uudpoBoit TpaHchopmanuu Bcex cep HeTOBEYECKOH NeATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3  XOopomliei
MaTEeMaTHYECKON MOATOTOBKU. DTO OOYCIOBICHO TEM, YTO B HAIIM JHHU PACTET YUCIIO
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CHEIHATbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTEeMaTHKU:
u B chepe >KOHOMHKH, U B Ou3HECEe, U B TEXHOJOTHYECKUX OOJACTIX, U JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHIaMEHTOM 00pa3oBaHUS,
CYILIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO OOydaroniuecs, IIaHUPYIOLTUe
3aHUMAThCS TBOPYECKOM M HCCIEAOBATENbCKOM paboTOil B 00JIaCTH MaTEMaTHUKH,
uH(pOpMaTUKU, GUZUKH, SKOHOMUKH U B IPYTUX OOJACTIX, HO M T€, KOMY MaTeMaTuka
HY>KHa JJIs1 UICTIOJIb30BaHUS B Ipo(eccHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MaTEMaTUKH OOYCIIOBJIEHA TEM, YTO €€ MpPEeIMETOM
ABIISAIOTCS (PyHIAAMEHTaJIbHbIE CTPYKTYpPbI HAILLIErO MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJMYECTBEHHBIC  OTHOIIEHUS, (YHKIMOHAIBHBIE 3aBHCUMOCTH U  KaTeTOpUU
HEOMpeAeNEHHOCTHA, OT MPOCTEHININX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
70 TOCTaTOYHO CJIOKHBIX, HEOOXOIMUMBIX JUIsSl pa3BUTHSI HAYYHBIX U TEXHOJIOTMUECKUX
uaeil. be3 KOHKpETHBIX MaTEeMaTUYECKUX 3HAHUHN 3aTPyJHEHO MOHUMAaHHE MPUHITUIIOB
YCTPOMCTBA U MCIIOJIBb30BAHUSI COBPEMEHHON TEXHMKH, BOCHPUATHE M HWHTEPIpETALMS
pa3HOOOpa3HOM  COLMANbHOM, HKOHOMUYECKOM, TMOJUTHYECKOHM  HH(pOpMaluy,
Mano3@QpeKkTuBHA TOBCEIHEBHAsI MpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
po(heCCUOHATILHON 1EATETbHOCTU TPEOYIOTCS YMEHUS BBIOJIHATH pACYEThI, COCTABIISATh
QITOPUTMBI, TPUMEHATH (HOPMYINBI, MPOBOAUTH TEOMETPUUYECKHUE HW3MEpPEHUs U
HOCTPOEHUSI, YUTATh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABISATH HHPOPMALIIO
B BHUJI€ TaOJMII, AMArpaMM U rpaHuKoB, MOHUMATh BEPOSATHOCTHBIN XapakTep cilydyalHbIX
COOBITHH.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHUs] MAaTEeMaTUKU B COBPEMEHHOM
obmiectBe Bc€ Ooee BaXHBIM CTAHOBUTCS MAaTeMATHUYECKUW CTHUIb MBIIICHUS,
MPOSBIISIONIMICS B OINpEeAeNEHHBIX YMCTBEHHBIX HaBBbIKax. B mporecce u3ydeHus
MaTeMaTUKd B apceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA ECTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHIYKIUS U EAYKIIHs, 0000IIeHHEe U KOHKPETH3AIs, aHAIN3 U
CUHTE3, KiIaccudukaius U cucreMarusaius, abcrparupoBanne u aHajaorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIIOUEHUH, TIpaBUjia WX KOHCTPYHPOBAHMS PACKPBHIBAIOT
MEXaHU3M  JIOTHUECKUX  TOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopmynrpoBaTh, 000OCHOBBIBATH W JIOKA3bIBATh CYXXJEHHUSA, TEM CaMbIM (OPMUPYIOT
JOTUYECKU CTWIb MBINUICHHUS. Bemymas ponp NpUHAAICKUT MaTeMaTHKe
B (JOPMHUPOBAHUU AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCHUTAHUUA YMEHUH
JeCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBAaTh HW3BECTHHIE U
KOHCTpYHpOBaTh HOBBIE. B mpoliecce pemieHUs 3aga4 — OCHOBBI JJII OpraHU3alluu
y4eOHOM JesATeNIbHOCTH Ha YpOKaX MaTeMaTHKH — pa3BUBAIOTCA TBOpYECKas H
PUKJIaJHAs] CTOPOHBI MBIIILICHUS.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y O0YYaIOIIUXCS TOYHYIO,
paloHaIbHYI0 U MH()OPMATHUBHYIO pedyb, YMEHHE OTOMpaTh Hauboyiee MOAXOMASIINE
A3BIKOBBIE, CHUMBOJIMYECKHUE, IpapUUECKUe CpEACTBA HJI BBIPAKEHUS CYXKICHUU U
HATJISITHOTO UX MPEACTaBICHUS.



Heo0XxoaumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYypbl B COBPEMEHHOM TOJKOBAHUU
ABJISIETCS 00I1I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JIEHCTBUTEILHOCTH, MTPEICTABICHHE
O MOpPEeAMETE W METOJE MATEMATHUKH, €r0 OTIMYHUSAX OT METOJOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHEHHS MaTEeMaTHKU JJIs pPELIeHUs
HAyYHBIX U MPUKIAIHBIX 33a/1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa30BaHKe BHOCUT
CBOM BKJIa] B (hOpMUpOBaHKE OOIIEH KyIbTYphl YEIOBEKA.

N3yyenne MareMaTWKu CIOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAHHUIO KPAacOTbl M M3SIIECTBA MATEMaTUYECKUX PACCYXKIACHUW, BOCIPUITHUIO
reoMeTpUYeCKUx (HOpM, YCBOSHUIO UJIEU CUMMETPUHU.

[TpuoputerHbiME HesiMu o0yueHust Marematuke B 10—11 knaccax Ha yrimyOnéHHOM
YPOBHE IIPOJIOJIKAOT OCTaBATHCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHATUH (YKCIO, BEIWYMHA,
reoMeTpuyeckas (Qurypa, IMepeMeHHas, BEpOSITHOCTb, (YHKLIHS, MPOU3BOIHAS,
UHTETpal), 00ECIeUnBaOIIUX IPEEMCTBEHHOCTD U NMEPCIEKTUBHOCTh MATEMAaTUYECKOTO
00pa3oBaHUs 00YUaIOIINUXCS;

MO/BEACHUE OOyYarouMxcsi Ha JOCTYIIHOM JJIi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMAaTUKHU U OKPYKAIOLIEr0 MUpPa, TOHUMAHUIO MATEMATHKN KAaK YacTH
oO11el KylbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW 0Oydaromuxcs,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUW, KPUTUUYHOCTH MBIILUICHUS,
MHTEpECA K U3YYEHUI0 MaTEMAaTUKH;

(dopmupoBanne (GYHKIUMOHAJBHOW MaTeMaTHMYeCKONM TIpPaMOTHOCTU: yMEHHUS
pacro3HaBaTh MaTEMAaTUYECKUE AaCHEKThbl B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsX
M TpU U3YYEHUH JPYrMX Y4YeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (OopMyIupoBaTh KX Ha SA3bIKE MaTeMaTUKM W CO3/aBaTh
MaTeMaTU4eCKHEe MOJENIH, NPUMEHATh OCBOEHHBI MAaTeMaTUYECKU  ammapar
JUISL PELIEHUsl NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1ay, MHTEPIPETUPOBATh M OLICHUBATh
MIOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOia€HHOTO
YpOBHS  sBIAIOTCS: «Yucna W BBIUUCHCHUS», «Anrebpa» («Anrebpanyeckue
BBIpaXKEHUS», «YpaBHEHUS U HEpaBEHCTBa»), «Hayana mMaTeMaTHYECKOro aHaIU3ay,
«Teometpusi»  («['eomerpuueckue ¢urypsl W WX  CBOMCTBa», «l3Mepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs u craructukay. JlaHHble JMHUU
pa3BUBAIOTCS MapajlielbHO, KaX/Aasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJIHAKO
HE HE3aBHCHMO OJIHA OT JIPYTroii, a B TECHOM KOHTAaKTe U B3aumoaeictesuu. Kpome storo,
UX OOBEAMHSET JOTUYECKas COCTaBIIAIONIAS, TPAJUIMOHHO MpUCYIIash MAaTeMaTUKE U
IIPOHM3BIBAIOIIAS BCE MATEMaTUYECKUE KypCbl M COAEPKATEIbHBIC  JIMHHM.
CdopmynupoBannoe Bo @PI'OC COO TpeboBaHUE «yMEHHUE ONEPUPOBATH MOHITUSIMH:
ONpeJeIeHNe, aKCUOMa, TEOpEMa, CIIEJICTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTEJbCTBO,
paBHOCUIIbHBIE  (OPMYJTUPOBKH,  yMeHHe  (OpMyIupoBaTb  OOpaTHOe U
IPOTUBOMNOJIOKHOE  YTBEPKIACHUE, TMPUBOIUTH NPUMEPHI U  KOHTPHPHUMEPHI,



UCIIONIb30BAaTh METOJ MaTeMaTH4YeCKOW HHIYKIUHU, MPOBOAUTH JOKa3aTellbHbIC
pacCyXJeHHUs NpH pPELICHUH 3a/4ad, OLEHUBATh JIOTUYECKYIO IPABUWIBHOCTb
paccyXJIeHUI» OTHOCHUTCA KO BCEM Y4YEOHBIM KypcaM, a (pOPMHUPOBAHUE JIOTHUECKUX
YMEHUH pacnpenenseTcss Mo BCeM rojaM OOy4YeHHsT Ha YPOBHE CpPEIHEro OOIIero
o0pazoBaHMsl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sIBIETCS 00513aTE€IbHBIM IPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBanusi. Hactosimiein mnporpaMmoil 1Mo MaTeMaTHKE
OpeIycMaTpUBaeTCsl M3ydYeHHE y4yeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KypcOB: «Aurebpa W Hadajga MaTeMaTUYECKOTO aHamu3a», «['eomerpus»,
«BeposiTHOCTh M cTaTHcTUKay. DOpMUpPOBaHHUE JOTMUECKUX YMEHHUIH OCYLIECTBIISAETCS
Ha TPOTSKEHUU BCEX JIeT OOydeHUsI Ha YPOBHE cCpeaHero oOuiero oOpa3oBaHWS,
a DJIEMEHTHl JIOTHMKH BKIIOYAIOTCS B COJIEP)KaHHWE BCEX HAa3BaHHBIX BBINIE YYEOHBIX
KypCOB.

OOmiee KOJIMYECTBO YacOB, HAMpPaBICHHBIX Ha W3YYCHHE MaTeMAaTHUKH
Ha yriyonennoM yposre — 544: B 10 knacce — 272 vaca (8 wacos B Hezenro), B 11 kmacce —
272 yaca (8 yacoB B HEJIEIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:IaHCKOr0 BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MMO3UIIMM OOYyYaIOIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOro O0O0IlecTBa, MPEACTAaBICHUE O MATEMaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PANUYHBIX CTPYKTYD, SIBICHUN, TPOLEAYP IPAKIAHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHUM C UX (YHKLIMSIMHU U HA3HAYEHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKOW TpaKAAHCKOW HJCHTHUYHOCTH, YBa)KEHHUS
K I[POLIJIOMY M HACTOAIIEMY POCCUMCKOM MAaTEMAaTHKH, LEHHOCTHOE OTHOILLICHUE
K JOCTHKEHUAM POCCUMCKHUX MATEMAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTWKEHHWHA B JAPYrMX HayKaX, TEXHOJIOTHSIX, cdepax
DKOHOMUKUY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTbIO YUEHOIO, OCO3HAHHWE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOr0 OyIyILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MAaTEMAaTHYECKNM aCTIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA;

5) puznueckoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMAaTUYECKHE 3HAHUS B HMHTEpEcax
3I0pOBOrO0 W Oe30macHOr0 oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHH M OTJIbIXa,
perymnsipHas Qu3nyeckas akTUBHOCTD), (PU3NUYECKOE COBEPIIICHCTBOBAHNE MPHU 3aHITHIX
CIIOPTHBHO-03I0POBUTEIBLHOM IEATEIILHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE I[EHHOCTH TPYIOJIO0US, HHTEPEC K Pa3IHYHBIM
chepam IPOQPECCUOHANLHON IEATENBHOCTH, CBA3aHHBIM C MATEMATHMKOM M €€
NPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOp Oymymeil mpodeccun u
peaM30BBIBATh COOCTBCHHBIE JKM3HEHHBIC ILIAHBI, T'OTOBHOCTH M CIOCOOHOCTB
K MaTeMaTU4eCKOMY OOpa30BaHMIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUU BCEW JKU3HHU,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIIECHHH MPAKTHYECKUX 3a/1a4 MAaTEeMaTHUECKOM
HAITPaBJIEHHOCTH;



7) 3KOJIOTMY€eCKOT0 BOCTTUTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOIHON U COLIMAIBHON CpeJibl, OCO3HAHUE
IJI00AJBHOIO XapakTepa OHKOJOTMYECKUX Npo0sieM, OpUEHTalusi Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUM [JIs pElIeHHs 3aJad B O0JacTH OKpPY’KalIIed Cpensl,
IUIAHWPOBAHUE MOCTYIKOB M OIIEHKU X BO3MOXKHBIX IOCJIEACTBUN NJISi OKpYXKaroulei
Cpelibl;

8) HeHHOCTH HAYYHOT0 TTO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOLIECTBEHHON NPAKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAYyKU KaK
cephl YeIIOBEUECKON IEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[UBUJIU3AIMM, OBJAJCHUE S3bIKOM MaTEMaTUKM M MaTeMaTH4YeCKOW KyJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, TOTOBHOCTh OCYIIECTBJISTH IPOEKTHYIO U
UCCIIEI0BATEIBCKYIO IEATEIBHOCTD UHANBUIAYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJ/IBTATBI

B pesynbpTare mzyueHuss MaTeMaTUKU HA YPOBHE CpPEHEro 00IIero oopa3oBaHUs
y oOyuatoiierocsi 0yayT chopMUpOBaHbI MMO3HABATENIbLHBIC YHUBEPCAIbHBIC YUCOHBIC
JIENUCTBUSA, KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC Yy4deOHBIE IEHCTBUS, PETYISITUBHBIC
YHUBEpCaIbHbIC YIeOHBIE TCHCTBUS, COBMECTHAS ACATCIBHOCTb.

ITo3HaBaTebHBbIC YHUBEpPCAJbHbIC Y4eOHbIe JeiCTBHS
ba3oBble Jornyeckue Jeicreus:

BBISIBISITD M XapaKT€pU30BAaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY MOHATHUSAMH, (POPMYIMPOBATH OIpENETICHUS
MOHSTUHM, YCTAHABIMBATh CYIIECTBEHHBIM MpU3HAK KIACCU(PUKALMH, OCHOBAHMS
JUTst 00OOIIEHUST U CPABHEHUSI, KPUTEPHUH MPOBOAMMOTO aHAJIN3A,

BOCIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbIC
U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOII1E, YCIOBHbIE;

BBISIBJISITh MAaTEMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUHS
B (pakTax, NaHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUAX, NOpenjararb KpUTEpUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYU;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEP>KICHUMN
(OpsiMble ¥ OT MPOTUBHOIO), BBICTPAUBATH APTYMEHTAILIMIO, MPUBOAUTH MHPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIbI;

BBIOMpATh COCO0 pelleHus y4eOHO! 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh Hanbosaee MOIXOIANINN C YyYETOM CaAaMOCTOSITENIFHO BBIJICJICHHBIX
KPUTEPHEB).



ba3oBble ucciienoBarTeibCKHeE JIeiiCTBUSA.

HCIIOJIB30BaTh  BOIPOCHI KaK  MCCIIEIOBATEILCKUM HWHCTPYMEHT  IIO3HAHMS,
dbopMynHpoBaTh BOMPOCH, (DUKCUPYIOIMHNE MPOTUBOPEUHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEJIBHO  CIUITAHUPOBAHHBIM  AKCIEPUMEHT, HCCIIECIOBAHUE
[0 YCTAaHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, IpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTEIILHO (OPMYIHPOBATH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOECHHUS, UCCIACAOBAHMS, OIICHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKXK€ BBIABUIATh
MPEIIOI0KEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIIATH Ie(PUIMTHI HH(OPMAIH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC
U JUIs pelIeHus 3a]1auH;

BBIOMpPATh HMH(OpPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3HPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO PA3JIMYHBIX BUJOB M (PopM
IPEJICTaBJICHHUS;

CTPYKTYpUpOBaTh HWHGOPMALMIO, NPEACTaBIATh €€ B pPA3NIUYHBIX (popMmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATh HAJIEKHOCTh MH(OPMAIMU MO CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JIeHCTBUS:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO X0y pEUIeHUs 3aJa4l, KOMMEHTHPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

B XO0A€ OOCYXIEHMs 3aJaBaTh BOMNPOCHl MO CYLIECTBY OOCYKIAaeMOW TEMBI,
npo0OJieMbl, peliaeMoi 3a1a4yu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE Ha MOUCK pPEeLICHMUS,
COMNOCTABIISAT CBOM CYXIEHUS C CYXACHUSAMU JPYTUX YYaCTHUKOB JHAJOra,
oOHapyXHUBaTh pa3Inuue U CXOJACTBO IMO3ULIMMA, B KOPPEKTHOU popMe hopMyaupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEIIEHUs 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUS,
NPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (GopMar BBICTYIUIGHHS € Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM pEIICHUS 331a4H, BEIOUPATh CIIOCO0 pEeIIeHus C yUETOM
UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALINU.



CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON pPe(IICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUA ¥ MBICIMTENBHBIX MPOIIECCOB, HMX PE3yJbTaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4eCKOM
3a]1a4H;

OpeIBUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILIE€IW M YCIOBUAM, OOBSCHATh MPUYUHBI
JOCTHKEHUSI WM HEJIOCTIXKEHUS PE3yJIbTaTOB IESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh IPEUMYILIECTBa KOMAHIHOM U MHIMBUYaJIbHOU pabOThI
OpU peuieHUH Y4eOHbIX 3a4ay, NOPUHHUMATh 1IE€Jb COBMECTHOM JESTEIBHOCTH,
IJIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paboThl, paclnpeAessaTb BHUABI paloT,
JOTOBapUBaThCsA, OOCYX AaTh MpPOLECC M pe3yiapTaT paboThl, 00001IaTh MHEHMS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMIOIHITH CBOIO YaCTh pabOThI 1 KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTHMMH WICHAMH KOMaH/bl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS (efepalbHON paboueid mporpamMmbl

[0 MaTeMaTUKE MPEACTABJICHBI MO rojaM OOy4YeHHUs B paMKaxX OTACIBHBIX YUeOHBIX
KYPCOB B COOTBETCTBYIOLIUX pa3Aeiax HACTOALIEH ITPOTPAMMEL.
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTUYECKOIO aHAJIN3a» SIBISIETCS OJHUM
u3 HamOojee 3HAYMMBIX B IMPOTPAMME CPEIHEro OOIIero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y aJisi M3yuyeHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOpOHBI, (OPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBILIUIEHUE OOyYarouuxcsi Ha YpOBHE, HEOOXOJUMOM [JIsl OCBOECHHS
UHPOpPMATUKU, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH M JPYrHMX JUCLMILIUH.
B pamkax pgaHHOro ydeOHOro Kypca OOydYaromiuecs OBJIaJCBAIOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM  Hayku, Koropas (OpMylIHpyeT CBOM  JIOCTHIKEHUS
B MaTeMaTU4YeCcKOil Gopme.

VY4eOHblll Kypc ajireOpbl M Hayajd MaTeMaTUYECKOrO aHaJIN3a 3aKiIaJblBAET OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHH, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX TEHIEHIUN pPa3BUTHS SKOHOMUKHM M OOIIECTBEHHOM 3>KWU3HH, MO3BOJISIET
OpUEHTHUPOBATbCS B COBPEMEHHBIX IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEpPEHHO MHCIIONb30BaTh WX JJIs JajbHeimero oOpa3oBaHHs M B IOBCEIHEBHOMN
*®u3HM. B TO ke  BpeMs  oBlajgeHue  aOCTPaKTHbIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKUHUSMHU anredpbl U MaTeMaTHYECKOI0 aHallu3a pa3BUBAECT YMEHUE
HaxOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTB, JOKa3bIBaTh YTBEP>KICHUS
C TOMOIIBI0 HHAYKUMU M PpacCykAaThb AEAYKTHUBHO, HMCIOJb30BaThb OOOOIIEHHE U
KOHKpEeTH3allio, a0CTparupoBaHW€ W  aHaJoOruio, (QOpMUPYET  KpeaTHBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xozne n3ydyenust yaueOHOro kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTO aHAIN3a
oOyuaroluecs Moyy4aroT HOBBIN ONBIT PEIICHUs IPUKIIAJHBIX 3a/1a4, CAMOCTOSITEIbHOTO
NOCTPOEHUSI MAaTEeMAaTHUYECKUX MOJEJel pealibHbIX CHUTyalluid, HHTEpIpeTaluu
MTOJIYYEHHBIX PEIIECHUI, 3HAKOMSTCS C IPUMEPAMH MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBHIAAIOMIUMUCA MAaTEMAaTHYECKUMU OTKPBITHSIMU U UX
aBTOPaMH.

VY4eOHbli Kypc 001a1aeT 3HAYUTETbHBIM BOCIIUTATEILHBIM ITOTEHLIUAIIOM, KOTOPBIN
peanu3yeTcss Kak depe3 Y4yeOHBI MaTepuai, CHocOOCTBYHOUUN (HOPMUPOBAHUIO
HAy4YHOTO MUPOBO33pPEHUS, TaK U Uepes crenuduxy yaeOHOM NesTeIbHOCTH, TpeOyrolei
IPOJOJKUTEIBHON KOHIIEHTPALUM BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYeHHbIN pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMAaTUYECKOro aHalIu3a
JICKUT ACSITeIbHOCTHBIN MPUHIUI 00YUYESHHUS.

B crpykTrype yuebHOro Kypca «AnreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAIM3a»
BBIJICJIEHBI CIEIYIOLIUE COAEPIKATENbHO-METOJUUECKNE JINHUM: «HHUCna U BBIYUCIEHUS,
«DyHkuu U rpadpukn», «YpaBHEHHS W HepaBeHCTBa», «Hauama maTemMaTniyeckoro
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aHanuza», «MHOXecTBa M JOTMKa». Bce OCHOBHBIE cCO/EpKATEIbHO-METOAUYECKUE
JMHUM U3Y4YalOTCsl HA MPOTSHKEHUU JBYX JIET OOy4eHUs Ha YPOBHE CPEIHEro OO0IIEero
oOpa30BaHMsl, €ECTECTBEHHO JOIOJIHASA APYT Jpyra M MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu U paszznenamu. JlaHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
0o0BeIMHAET B ceO€ COJlepIKaHNEe HECKOJIBKUX MaTeMaTUYECKUX TUCLUIUIMH, TAaKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMAaTHUYECKHI aHATIN3, TEOPUS MHOKECTB, MAaTEMaTUYEeCKast
noruka u apyrue. [lo mepe Toro xkak oOyyaromuecs: OBJIaIeBal0T Bcé Oosiee MUPOKUM
MaTeMaTUYECKUM  ammapaToM, Yy HHUX  IOCIEJOBAaTEIbHO  (QopMHUpyETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTHUECKYI0 MOJIE]b PEalIbHON CUTYyallHH,
OPUMEHATh 3HAHUS, IOJIyYEHHbIE MpPU HU3YYEHHH YYEOHOro Kypca, Uid pELIeHUs
CaMOCTOATENIbHO  C(HOPMYJIMPOBAHHOM  MaTeMaTH4YecKoW  3ajadd, a  3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOIMYECKass JUHUS «Yucaa W BBIUMCICHHS» 3aBEpILIACT
(dopMUpOBaHE HABBIKOB HCIIONB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO
HAyaTO Ha ypOBHE OCHOBHOIO oOmiero ooOpasoBanusa. Ha ypoBHe cpeaHero oOiuero
oOpa3oBaHMsl 0c000€ BHUMaHHUE yJenseTcs (pOPMHUPOBAHUIO HABBIKOB PallMOHAJIBHBIX
BBIYHCIICHHUH, BKIIIOYAIOUINX B ce0s MCIONB30BaHUE PAa3NUYHBIX (DOpM 3ammcu dmcia,
YMEHHUE JeNlaTh TNPUKUIKY, BBINOJIHATh HNPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YHCIIOBBIC BBIpAKEHUS, paboTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU. 3HAKOMbBIC
0Oy4aroluMcsi MHOYKECTBA HATypaJIbHBIX, LIEJbIX, PAMOHAIBHBIX U JIEHCTBUTEIIbHBIX
quCell TOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcell. B KaKaoM U3 3THX MHOXKECTB
paccMaTpUBalOTCs CBOMCTBEHHbIE eMy crenuduyeckre 3aJadd M Omepaluu: AeJIeHHUe
HAalleJlo, ONEPUPOBAHME OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHCEe, 0cOoOble CBONCTBA
paIiOHATIBHBIX W HMPPANUOHAIBHBIX YHCEN, apuQMETHUECKHue OMepaluu, a TaKxKe
W3BIICYCHUE KOPHS HATypajdbHOW CTEMEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCE.
bnarogaps mocienoBaTeNbHOMY PACIIMPEHHUIO Kpyra HCIOJNb3yeMbIX YHUCENT U
3HAaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHS sl PEHICHUS Pa3IudHbIX 3a7ad
(GopMupyeTcss mpencTaBICHHE O €IWHCTBE MaTeMaTWKHM KaKk Hayku Hu €€ pod
B IIOCTPOEHUHM MOJENIel peaJbHOro MHUpA, LIMPOKO HMCIOJIB3YIOTCS 0000IIeHue |
KOHKPETH3aIIHSI.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YETCS HA MPOTSHKEHUU BCETO 00YUEeHHUS
Ha YpOBHE CpellHEero o0I1ero oopa3oBaHus, MOCKOJIBKY B KaXKaA0M paszese [Iporpammer
MPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare oOyuaromiuecs
OBJIAJICBAIOT PA3IMYHBIMU METOJAaMU PEIICHUS pPalMOHAIbHBIX, WPPalUOHAIBHBIX,
MOKa3aTEeNbHBIX, JTIOTAPU(PMUIECCKIX H TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABCHCTB U
CUCTEM, a TaKKe 3ajay, coaepKamux mnapamerpsl. [lomydyeHHbIE yMEHHS HIMPOKO
UCIIOJIB3YIOTCS IPU MCCAEA0BAHNN (QYHKIMI ¢ IOMOIIbIO MPOU3BOIHOM, IIPU PELLICHUU
NPUKIAIHBIX 337a4 U 3a7a4 Ha HAXOXKJIEHHE HaWOOJBIIMX M HAMMEHbBIIUX 3HAYCHUU
¢yukiun. JlaHHas copepxaTenbHas JMHUS BKIIOYAET B ceOs Takke (popmupoBaHUE
YMEHMM BBIIOJHATH pacu€rel 1o (opmynam, mnpeoOpa3oBaHUs pPALMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUN, a TaKXKE BBIPAKEHU,
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colepKalluX CTeneHdu W Jorapudmsl. bmarogaps HM3y4eHHIO aireOpanyeckoro
MaTepuaiga MPOUCXOAUT JalbHEUIIEE pPa3BUTHE AJITOPUTMHUECKOIO U aOCTPaKTHOTO
MBILLUIEHUS 00yYaroumxcs, OPMHUPYIOTCS HaBBIKU I€JyKTUBHBIX PacCyXI€HUMN, paObOThI
C CUMBOJIBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BHJIE
paBEHCTB U HepaBeHCTB. AureOpa mnpennaraetr 3((eKTUBHbIE HMHCTPYMEHTHI
JUTSL pEeLLIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/a4, HaIJISITHO TEMOHCTPUPYET
CBOM BO3MOXXHOCTH Kak SI3bIKa HAYKH.

CopnepxarenpHo-MeToauueckass JuHUA «DPyHKOMM U rpaQuKu»  TECHO
NeperieTaeTcs ¢ IPYrUMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCIIENOBAaTENbHOCTh  W3y4Y€HUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOU, JOrapu(PpMUUYECKON U TPUTOHOMETPUYECKUX (YHKIHMI, UX CBOMCTB U
rpaduKoB, HCHOJb30BaHUE (YHKUMN [ pelIeHHus 3aJad U3 JpYyrux ydeOHBIX
MIPEAMETOB U PEANbHON JKU3HU TECHO CBSI3aHO KAaK C MATEMAaTUYECKUM AHAJIM30M, TAK U
C pElIeHHEM YypaBHEHHM W HepaBeHCTB. [Ipu 3ToM 0oJiblIOE BHHUMAaHHUE YIEISETCS
(OopMUPOBAaHHIO YMEHHUSI BBIpaXaTh (QOpMyJaMH 3aBUCHUMOCTH MEXAY pa3iIMuHbIMU
BEJIMYMHAMH, HCCIEAOBAaTh MOJYy4YEHHbIE (YHKLIHMH, CTPOUTh UX rpaduku. Matepuan
ATOM COAEPKATEIBHOMN JIMHUM HALICJICH HAa Pa3BUTHE YMEHHUI U HABBIKOB, IIO3BOJISIFOLIUX
BbIpaXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMHU B pa3IU4HON (QopMe: aHATIUTHYECKOH,
rpaduueckoil u cinoBecHor. Ero u3ydenne cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUICHUS, CIOCOOHOCTM K OOOOIIEHHI0O M KOHKPETHU3AllMM, HCIOJb30BaHUIO
AHAJIOTUH.

ConepxarenvHass JuHUA «Havana wMareMaTWyeckoro aHanmsa» IO3BOJIAET
CYLLIECTBEHHO pACIIUPUTh KpPYyr KaK MaTeMAaTHMYeCKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbH CTPOUTH TpapuKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HaHOOJIbIINE U HAMMEHbIINE 3HAYCHUSI, BBIYUCIISATh
Iomaay Guryp u o0ObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. JaHHas
coJiepKaTesIbHAs! JIMHKUS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MATEMaTHYECKUX
MOJENIe  pealbHbIX CHUTyallMi, TO3BOJISIET HAXOAWUTh HAWIy4Ylllee pEeIlICHHE
B TMPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX, 3aJladyaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaNbHO-JIOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSIBJICHHS 3aKOHOB MAaTEMAaTHUKUW B HAayKe, TEXHHKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJIbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKasl TUHUA «MHOXECTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIEMEHThI TEOPUHU MHOKECTB U MaTEeMaTHYECKOU JIOTUKU. TeopeTuKO-MHOKECTBEHHbIE
MPEACTABICHHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W Ipeiarator
HambOosee yHHBEpPCAJIbHBIA S3bIK, OOBEIMHSIOMMN BCE pa3leibl MaTeMaTHUKH U €&
IPWIOKEHUH, OHU CBA3BIBAIOT PAa3HbIC MATEMAaTUYECKNE JUCLMIUIMHBI U UX IPUIIOKEHUS
B enuHoe uesoe. I[losromy BaKHO 1HaTh BO3MOXKHOCTH OOy4aroleMycs MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMAaTHKHM W HCIIOJIB30BaTh €ro
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JUTSI BRIPAQXKEHUSI CBOMX MbICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKH
ClieqyeT TPHU3HATh CBOWCTBEHHYIO €H CTpOroCcTh OOOCHOBAaHWH U  CJICIOBAHHE
onpenenEHHbIM IpaBUiaM TMOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Ppa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
oOyJaromuxcsi, MO3BOJSIET MM CTPOUTH CBOM PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
mpaBuj, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIeCKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO0 MOJICTUPOBAHMS, KOTOPBhIE TPU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAaHNIO HABBIKOB IOCTPOCHUS MOJIEICH peanbHBIX CHUTyaIlUil, MCCIEIOBaHUS
OTUX MOJACNIECH C TOMOIIBIO ammapara anreOpsl M MaTeMaTHYeCKOrO aHaju3a,
WHTEPIPETAMHA TTOTYYCHHBIX PE3yJbTaTOB. TakWe 3aJaHusl BIUICTCHBI B KaXKIbIH
U3 Ppa3lelioB NPOrpaMMbl, IMOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIUPOKO
UCIIONIB3YETCSl  JJIs  PEIICHHWS TMPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
PAKTUYECKUX 3a7a4 OOydarolIrecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BATh AHAJIOTHIO, 0000IaTh |
KOHKPETH3UPOBaTh NpoOieMy. [lesreasHOCTh 110 (hOPMHPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAJHBIX 33/1ad OPraHU3yeTCsl B IMPOIECCe M3YUYEHHUs BCEX TEeM y4eOHOTo Kypca
«AnreOpa 1 Havajga MaTeMaTHYECKOTO aHAJIH3ay.

Ha u3ydenue yueOHOTo Kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
orBoautcs 272 yaca: B 10 kmacce — 136 uacoB (4 uaca B Henmenmo), B 11 kmacce —
136 yacoB (4 yaca B HeZIeIIO).

COAEPXAHHUE OBYYEHUA
10 KUIACC

Yuca v BbIYUCTICHUSA

Pammmonansupie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoanyeckue apoou. [lpumenenue npodeit U MPOIEHTOB JJIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HH.

JlelicTBuTenbHbIE  yucia.  PanuoHambHBIE W UPPALMOHAIBHBIE  YKCIIA.
Apudmernueckue onepanuu ¢ 1eHCTBUTEIBHBIMU YniciaMu. MoayJb N1eMCTBUTEIBHOTO
yucya v ero cBoiictea. [IpubamxEHHbie BRIYUCIICHUS, TTPaBUiia OKPYTJIEHUS, MPUKUIKA U
OLICHKA Pe3yJIbTaTa BbIYMCIICHUN.

Crenenb ¢ neasIM mokaszareineM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
dbopMBI 3amKcH  JEHCTBUTENBHBIX YHCEN Ui pEUICHUs] TPaKTUUYECKUX 3aJad M
MPEJICTABJICHHS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOUM CTENEHU U €ro CBOMCTBA.

Crenenb ¢ palMOHaNbHBIM  [OKa3aTrelieM M €€  CBOWCTBA, CTEIEHb
C JEUCTBUTEJIBHBIM MMOKA3aTEIEM.

Jlorapudpm uymcna. CpoiictBa norapudma. JlecsiTuuHble U  HaATypasbHbIC
JorapuMBbl.
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CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa U TOXIECTBEHHbIC MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHMSI U  ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHHUS UEIbIX W JIPOOHO-PAIMOHAIBHBIX YpPaBHEHUU W
HEpPaBEHCTB. MHOTOUYJIEHBI OT OJJHOM NEPEMEHHOMU. /[eeHne MHOro4JIeHa Ha MHOTOUYJIEH
c octatkoMm. Teopema be3y. MHorowiensl ¢ mensiMu KoddduiueHtamu. Teopema
Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKECHHM, COACPHKAIIUX CTEIIEHU U KOPHHU.

Nppannonaneubie ypaBHeHHs. OCHOBHBIE METOJbl PEIICHHS HPPALUMOHATBHBIX
YpaBHECHUMU.

[TokazarenbHbie ypaBHEHMS. (OCHOBHBIE METOAbl PEIIEHUS MOKA3aTEIbHBIX
YpaBHECHUMU.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapumebl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTapU(PMHUUECKUX
YpaBHEHUM.

OcHoOBHBIE TPUTOHOMETPUUECKHUE hopmyIbI. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMEeTpUIECKNX YPaBHEHUM.

Pemenue cucrem NMMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JINHEMHBIX YPaBHEHUM.
Onpenenurenab MaTpUIbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BBHIYUCIICHHUE
€ro 3HA4YE€HUs, NPUMEHEHUE OINPEACIUTENS [Jis1 PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pelienne npukiIaHbIX 3a/1a4 C MOMOIIBK CUCTEMBbI JIUHEUHBIX YPABHEHUH.
HccnenoBanune mocTpOEHHOW MOAENM C TIOMOILBIO MaTPUIL U ONPEICIIUTENCH.

[ToctpoeHne maremMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallud C I[OMOIIBIO
YpaBHEHUN M HEpaBeHCTB. l[IprMeHeHHe ypaBHEHHMII M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3aJ1a4 M 3a71a4 U3 Pa3IMuHbIX 00JIacTell HAYKW U PEAIbHOMN KU3HHU.

DyHKUUHU U rPauKu

OyHKUsA, cnocodbl 3amaHus  QyHKOuU. B3auMHO o0O0patHble  QYHKIUU.
Kommozumus gyskiuii. ['paduk pyHknmm. IneMeHTapHbIe TpeoOpa3oBaHus rpaukoB
(GYHKIHIA.

OOnacTe ompeAeneHUss W MHOXKECTBO 3HaueHMi (ynkumu. Hymu dyHkuumm.
[TpomexxyTku 3HaKomocTosiHcTBa. UETHBIE W Heu€TtHble GyHKIMuU. l[lepuoanueckue
bynkiuu. [IpoMexyTKH MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl U MUHUMYMBI ()yHKITUU.
Haubonbiiee n HanMeHbIee 3HaYeHUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBagpaTU4Has © JIpOOHO-IMHEWHAss (QYHKIMU. DJIeMeHTapHOE
UCCJIeIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

Crenennas (yHKIUS C HaTypaldbHBIM U IENbIM TokazateneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsS N-OH CTENEeHW Kak (DYHKIMH OOpaTHOM CTEreHH
C HaTypaJbHBIM [MOKA3aTEIIEM.
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[lokazarenpHast W JorapudmMuyeckas (QyHKIHHA, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpagukoB GyHKUNN 1715 pEIeHNUs YpaBHEHUI.

Tpuronomerpudeckasi OKpyHOCTb, ONPEICIICHNE TPUTOHOMETPHUECKUX (PYHKIIMIA
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U siBneHusX. ['paduku
pEAbHBIX 3aBUCUMOCTEM.

Hayajia maTeMaTH4eCKOro aHAIM3a

[locnenoBarenbHOCTH, CIOCOOBI  3aJlaHusg  TOcCJeaoBarenbHOCTE.  Metog
MAaTeMaTUYECKOW HWHAYKUMHA. MOHOTOHHBIE M OTPAaHUYCHHBIC I1OCIEAOBATEIBHOCTH.
HcTopuss BO3HUKHOBEHHMS MaT€MaTHYECKOrO0 aHaju3a Kak aHaiu3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpudeckass mporpeccus. CymMma OECKOHEUHO YOBIBAIOIICH T'€OMETPUYECKON
nporpeccuy. JIMHEWHBIM M AKCNOHEHUHUANBHBIA pocT. Yucno e. Popmyia CIOKHBIX
IpOLIEHTOB. Mcronp30BaHue NMPOrpecCUu I PELICHUs pealbHbIX 3a7ay IPUKIIAIHOIO
Xapakrepa.

HenpepriBHble (pyHKIIMU U UX cBoMcTBa. Touku pa3pbiBa. ACUMOTOTHI rpauKOB
¢ynknuii. CBoiicTBa (QYHKIMI HENpephIBHBIX Ha OTpe3ke. Meron HHTEpBaloB
JUTsl petieHust HepaBeHCTB. [[pruMeHeHne cBOMCTB HENPepPhIBHBIX (DYHKIMM 7151 peleHus
3a/1ad4.

[lepBas u BTopass mpou3BoAHble (pyHKuMU. OmnpeneneHue, reOMETPUUECKUNd U
(u3HUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy (pyHKIIUH.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [[pon3BogHAs CyMMBI, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHUI.

MHoxecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHne T€OPETUKO-MHOKECTBEHHOTO ammapara sl ONMUCAHUS PEeATbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIIEC/ICTBUE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucjia v BbIYUCTICHUS

Harypanbsubie u nensie yncna. [[pumeHeHne NpU3HAKOB IEIUMOCTH LEIbIX YUCEN,
HauOobIIMi 001mmi nenutens (nanee — HOJl) u HaumeHnbiiee olliee kpaTHoe (J1anee —
HOK), ocrtatkoB mo moxaynwo, anroputMa EBkinMaa ans pemeHus 3aaad B LEJbIX
YUCIaX.

KommiekcHbie uucna. AnreOpanueckas 1 TPUTOHOMETpUYECKask (OpPMBbI 3aIUCH
KOMIUJIEKCHOTO 4HuCia. ApudMeTHueckue ornepanud ¢ KOMIUIEKCHBIMUA YHUCJIAMH.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOPAUHATHOH TmockocT. @opmyrna Myaspa.
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Kopau n-oii creneHn u3 KOMIUIEKCHOTO 4ucia. [[pyuMeHeHrWe KOMIJIEKCHBIX YHCEI
JUIS perieHus: GU3NYeCKuX ¥ TeOMETPUUYSCKUX 3aj1ad.

YpaBHeHNs 1 HepaBeHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEAICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHM Cc ITOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienre TpuroHoMeTpuuecKux HEpaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS MOKA3ATENBHBIX U JIOTAPU(PMUUIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHHS CUCTEM W COBOKYIIHOCTEH pPallMOHAJIBHBIX,
UppalMOHATIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHH.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX
3aja4 M 3aJa4 U3 pa3iMyYHbIX 00JIacTell HAyKHM W PEaJIbHOM JKU3HU, MHTEpIpeTalus
NOJIYYEHHBIX PE3YyJIbTAaTOB.

DOYyHKUMU U TPAaPUKH

I'padux xommosunuu QyHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAUHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIINHA, UX CBONCTBA U TPAPUKH.

['paduueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTOo bl
penieHus 3aad ¢ mapaMeTrpamu.

Ucnonb3oBanune rpadukoB (QyHKUMHA Ui KCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT MpPU PpEUICHUHM 3aJad M3 JPYruX Y4eOHbIX
MPEAMETOB U PEATbHOU KU3HH.

Hayajia maTeMaTH4€CKOr0 aHAIM3a

[IpuMeHeHre NpPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoknenve HauOOJbIIEr0 W HAMMEHBIIErO0 3HAYEHUI HEeNmpepbIBHON
(YHKIIMM Ha OTpe3Ke.

[IprmeHnenne Nporn3BOAHOM ISl HAXOKAEHUS HAUTYUIIEro PENIEHUS B PUKIATHBIX
3aj1a4ax, Jisl ONpeeNIeHUsI CKOPOCTU M YCKOPEHHUs Ipoliecca, 3aJaHHOro (opMyJIIoi niu
rpaduxomM.

[lepBooOpasHas, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
arieMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

HNurerpan. ['eomeTpudeckuil CMBICI WHTETpajia. BpiuncieHue ornpenes€éHHoro
uHTerpana no gpopmysne Hoetotona—JleliGuua.

[IpumeHeHne uHTErpaia AJjig HaX0XKACHUS IJIOAAeH MI0CKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemenudt  auddepeHurnaIbHbIX  ypaBHeHHH. MaTemaTuueckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepeHIINaTbHBIX YPaBHEHHIA.
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HPEAMETHBIE PE3YJIbTATBI

K konity o6yuenus B 10 kiacce oOyJaromuiicst HOJTYIUT CICAYIOIINE MPEIMETHBIC
PE3yIbTaThI M0 OTACIBLHBIM TeMaM (eiepaTbHON paboueii mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay:

Yuciia v BbIYMCTICHHUS:

CBOOOZHO ONEpUpPOBaTh MMOHATHSAMH: pAlMOHAJIBHOE YHUCIO, OECKOHEYHAs
MepUOINnYECKast 1po0b, MPOLIEHTHI, UPPALNOHAIBHOE YUCIIO, MHOKECTBA PALlMOHATBHBIX
Y J€HCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpAaCIIE 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYMUCICHMS, MpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJbTaTa BBIYMCICHUN;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
MOAXO/SILYI0 (POPMY 3aITUCH IEHCTBUTEIBHBIX YHCEI JJIsl PEIICHHS TPAKTUYECKUX 3a1a4
Y TIPEJICTABIICHUS JaHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAJIBHBIM IIOKa3aTeleM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMMU: JIOrapu(pM UUCIIa, IECATUUHBIE U HATYpaJIbHbIE
JorapuQmsl;

CBOOOJITHO OMEpUPOBaTh MOHSATHSMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC
YHCJIOBOIO apIyMEHTa;

OIEpUpPOBATh IOHATHUSIMHU: APKCHHYC, ApPKKOCHHYC MW apKTaHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHSATUAMM: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIMYHbIE METO/IbI PEIICHUS PAlMOHAIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHHM, MPUMEHSATHh METOJI MHTEPBAJIOB JUJISl PELIEHUSI HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHSATHUSAMH: MHOTOWIEH OT OJHOM MEepeMEHHOM,
MHOTOWIEH C LeJbIMU KO3(UIIMeHTaMi, KOPHU MHOTOWJIE€HA, MPUMEHSTH JEICHUE
MHOTI'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mia pemenus
3a1ad4;

CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICII, UCIIOJIb30BATh CBOMCTBA
ompeaenuTens 2 X 2 Juis BBIYUCIECHUS €ro 3HAYEHUs, NPUMEHATb ONpPEICIUTEIH
JUIsL PELICHUs CHCTEMBbl JIMHEHHBIX YPaBHEHUW, MOJEIMPOBATh peajbHbIE CHUTyallld
C IIOMOINBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBAThb ITOCTPOEHHBIE MOJEIN
C IOMOIIIBIO MATPHIL U ONIPEAEIUTENEH, UHTEPIIPETUPOBATD ITOIYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ACUCTBUN C KOPHIMHU s TPe0O0pa30BaHUs BbIPAKECHUN;
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BBINIOJIHATh MPEOOpPa30BAHUSI YUCIOBBIX BBIPAXKEHUN, COJEPIKAIIUX CTENEHU
C palMOHAIbHBIM MTOKa3aTEIEM;

UCIOJIb30BaTh CBOMCTBa JIOrapu(MoB sl MpeoOpa3oBaHus JIOTapuPMHUUECKUX
BBIPAKCHUN;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HPpPALMOHAIbHBIE, IIOKa3aTelbHbIE U
norapu(MHUUYECKHe YpaBHEHHS, HAXOJUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEX0JI0B WIIH OCYILIECTBIIAS TPOBEPKY KOPHEN;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYIBI IS TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXouMble (OPMYJIBI JJIsI PELICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
YPaBHEHUI;

MOJICTUPOBATh PEAJIbHBIC CUTYallMU Ha SI3bIKE ajireOpbl, COCTABIISITH BHIPAKECHMUS,
YpPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 3aJa4yd, MCCIEI0BaTh IOCTPOEHHBIE MOJEIU
C UCIOJIb30BAaHUEM ammnapara ajareOpsl.

DOyHKUUM U TPaPUKH:

CBOOOJHO OIEpUPOBATh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3afaHusl (YHKIIHH,
B3aUMHO OOpaTHble (DYHKIMH, KOMOO3ULUS (DyHKIMH, rpaduk (yHKUIUHU, BBIIOJIHATH
aJIeMEeHTapHbIe TPeoOpa3zoBaHusi rpa@uKoB HYHKIIHIA;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAEIECHUS U MHOXKECTBO 3HAUEHHM
GyHKUMU, HYIU QYHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOZAHO  ONEpPUPOBATH  MOHATUSMHU: YETHBIE M HEYETHbIE  (PYHKIIUH,

MEepUOINYECKHE (PYHKIUHU, MPOMEKYTKHM MOHOTOHHOCTU (DYHKIIMM, MAKCUMYMBbI U
MUHUMYMbI (YHKIIMHU, HAanOOJIbIlIee U HAaMEHbIIee 3HaueHUE (PYHKIIMU Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMMU: CTETIEHHAs! (PYHKIHUS C HATYpPaJIbHBIM U LIEJIbIM
nokasaresnemM, rpauk CTENEeHHON (DYHKIMH C HATypaJbHbIM M LEJIbIM IOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHW KaK (PYHKIUMUM OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeseM;

ONepUpOBaTh MOHATUAMMU: JTUHEHHAs, KBapaTHUHAasd U IpOOHO-IMHENHHas (yHKIINH,
BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEIOBaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOOAHO OMNEpUpOBaTh MOHATUSAMHU: TOKa3aTelbHAs M JorapupmMuyeckas
(bYHKIIMH, UX CBOMCTBA U rpaUKH, UCIIOJIb30BATh UX I'padUKH AJIs peIlIeHUs] ypaBHEHUI;

CBOOOJTHO ~ OMEpUPOBaTh  MOHATHSAMH:  TPUTOHOMETpUYECKas  OKPY>KHOCTb,
oTpe/ieNieHUEe TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
IpU PElIeHUHU 3a7ad U3 JPYTUX YYeOHBIX MPEIMETOB M PEalIbHOM KM3HH, BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMUNHAMU;

Hayana MmaTeMaTH4eCKOro aHaJImM3a:

CBOOOZIHO OMEpUpOBaTh MOHATHSAMH: apudmeTnyeckas U TeoMeTphUYecKas
nporpeccusi, OECKOHEYHO YOBbIBalOIlas TeOMETpUYECKas Iporpeccus, JUHEHHBIA U
HKCIIOHEHIIMATBHBIA POCT, (OpMyrna CIOXKHBIX MPOIEHTOB, HMMETh IPECTaBICHUE
0 KOHCTAHTE;
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WCIIONIb30BaTh MPOTPECCHUU JJisi PEIICHUS pEeajbHBIX 3a7ad MPHUKIAJIHOTO
Xapakrepa;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: IIOCJIEJOBATENIBHOCTD, CIIOCOOBI 3a/JaHuUs
MOCJIE0BATEIHLHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMAaTUYECKOTO aHaJIn3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOOJHO ONEpUpPOBATh MOHSTUSAMM: HENPEPBIBHbIE (DYHKIMH, TOUYKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKIIMS, HEMpepbiBHAS Ha OTpE3Ke,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (YHKIIUM JUIs pelIeHUs 3a/1a4;

cBOOOMHO OMEpUPOBATh MOHATHUSMU: TEpBas M BTOpas MPOU3BOJHBIC (YHKIUH,
KacaTelibHas K Tpaduky QpyHKIUY;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(PYHKIIMI, 3HaTh IPOU3BOJHBIC FIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUYECKUN CMBICIT TPOU3BOJHON JIJIsl pELICHHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIM anmapar JJisl ONKMCAHUS PEATbHBIX
IIPOIICCCOB M SBJICHUH, TP PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSITUSMU: OIpeJeSieHne, TeopeMa, ypaBHEHHE-
CJIEACTBHE, CBOMCTBO MAaTEMaTHYECKOr0 OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCHIIHHBIC
YPaBHECHUS U HEPABCHCTBA.

K koHiy oOyuenus B 11 ki1acce 00yyaromuiics MOJTyYUT CIETYIONINE TPEIMETHBIE
PE3yNbTaThI MO OTAEIBHBIM TeMaM (peepanbHoi paboueit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTEMaTUYECKOTO aHAIN3ay:

Yucia 1 BbIYHCIEHUS

CBOOOJHO OIEpUPOBaATh MOHATHUSIMU: HATypajJbHOE W 1I€JI0€ YKCJIO, MHOXECTBa
HaTypaJbHBIX U IEIbIX YUCEI, UCIIOIB30BaTh MPU3HAKH AeIUMOCTH 1enbix unces, HOJI
n HOK HaTypanbHBIX Yucel s pelIeHus 3a1a4, IPUMEHATh alropuT™ EBKINaa;

CBOOOJTHO OTIEPUPOBATH MOHITHEM OCTAaTKa MO0 MOJYJI0, 3aITUCHIBATh HATypaIbHBIC
YHCia B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEPUPOBATh TOHATHSAMH: KOMIUICKCHOE YHCIO W  MHOXECTBO
KOMIUICKCHBIX 4YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHCJIa B alreOpanveckod u
TPUTOHOMETPUUECKON (opMe, BBIMOJHITh apU(PMETHUYECKUE OIepalud ¢ HUMH H
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHSATUSMU: HUpPpPALUMOHANbHBIC, I[OKa3aTelbHbIE U
norapuMUUECKre HEPaBEHCTBA, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0/I0B;

OCYUIECTBJISATH OTOOP KOPHEH NP pelIeHUU TPUTOHOMETPUYECKOTO YPABHEHUS;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOXoauMble (QOPMYJIBI JUJIST PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
HEPABEHCTB;

CBOOOJIHO OMEpUPOBATH MOHITHSIMH: CHCTEMa M COBOKYIHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CHCTEMBI W CHCTEMBI-CIEACTBUSA, HAXOAUThb PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAIBHBIX, UPPALUOHAIBHBIX, II0KA3aTEJIbHBIX U
JorapuMHUUECKUX YpaBHEHHUHN U HEPABCHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAECPIKAILME MOLYJIM U IIapaMeETPBh;

MPUMEHSTH I'paUUeCKue METOIbI JIJIsl PELIEHUs] YPaBHEHUN U HEPABEHCTB, a TAKKE
3a/1a4 ¢ IapaMeTpamu;

MOJICIIUPOBATh PEAJbHBIE CUTYAIIMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHUIO 3a71a4H, UCCIIEI0BATh IIOCTPOCHHBIE
MOJEJIM C HCIOJIb30BAaHUEM ammnapara ajireOpbl, HWHTEPHOPETHPOBATH MOJYyYEHHBIN
pe3yJIbTar.

DOYyHKUMHU U TPaPUKH:

CTPOUTh TpaUKUd KOMMO3MIUU (PYHKIUH C TOMOIIBIO 3JIEMEHTAapHOIO
UCCJIEJIOBAHUSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH I'€OMETpUUECKHe oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAMHATHOU
IUIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH QYHKUUHU JJI1 MOJIETMPOBAHUS U UCCIIEA0BAHMS PEAbHBIX MPOLIECCOB.

Hauaja MaTemMaTH4ecKOro aHaIu3a:

UCIOJIb30BaTh MPOU3BOJHYIO Ul HCCIEOBaHUS (YHKIMH HA MOHOTOHHOCTH U
AKCTPEMYMBHI;

HAXOJWTh HaumOOJbIllee W HAWMEHbIEE 3HAUYCHUA (YHKIUU HETPEPHIBHOM
Ha OTPE3KE;

UCIIONb30BaTh  MPOM3BOAHYIO Ui  HAXOXKIEHUS  HAWIy4ylIero  pelleHus
B MPUKJIAJHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHYECKUX, 3aJauyax, JJIs OMpeeiIeHUs
CKOPOCTH ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION WU TpaduKoM;

cBOOOJHO OMEpUpOBaTh MOHATUSIMH: MEPBOOOpaA3Has, ONpeneiaEHHbIH HHTErpal,
HAXOJUTh IEPBOOOPa3HBIE JIEMEHTAPHBIX (PYHKIMN U BEIYUCIISITh HHTETPa 1o (hopmyie
Hrrorona—Jleiibnuna;

HaXOJWTH TUIOMIAIN TUNIOCKUX (GUTYP U 0OBEMBI TEIT C TOMOIIBI0 HHTETPaa;

UMETh TPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUM Ha MpHUMEpe
coctapiieHus nudpepeHnanbHbIX YpaBHEHU;

pemarh TpPUKIAIHBIE 3aJadd, B TOM YHCIE COLMAIbHO-d)KOHOMHUYECKOTO U
(¢u3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3a.
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TEMATHYECKOE INTAHUPOBAHUE

denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHB)

10 KJIACC
HasBanne OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JECTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII anmapar
MHOrOo4NEHBI. Jwuarpammel Disiepa — BeHna. JUUIS OIIMCAaHUSA X0/1a PELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3aa4.

Pamnonaneabie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 IPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanmonanbsHbie ¥ UppalMOHANIbHbBIC
yucaa. ApupMeTHiecKre onepanuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTa. [TpubmmxEnnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYMCIICHUM.

MaTeMaTHYECKHX 3a7a4, a TAKXKE
pEeaJbHBIX IPOLIECCOB U SIBJICHUM.
OneprpoBaTh NOHATUSIMU:
palMOHANIbHOE YUCIIO0, OECKOHEUHAs
nepuoIuyecKkast IpoOb, TPOLICHTHI;
VPPalUOHAIBHOE U JEUCTBUTEIIBHOE
YUCII0; MOAYJIb JEUCTBUTEIBLHOTO
YHCJIA; UCIIOJIB30BaTh 3TH NTOHATUS
IIPU IPOBEJEHUN PACCYKACHUN

U JI0Ka3aTeIbCTB, IPUMEHSITH APOOU
Y TIPOLICHTHI ISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUW U pealbHOU KU3HU.
Hcnonb3oBaTh NpUOINKEHHBIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MIPUKUJIKY U OLIEHKY pe3yJbTara
BBIYMCIICHUN.

22



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHB)

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
peIIeHus pallMOHATBLHBIX U TPOOHO-
paLMOHAJIbHBIX YPABHEHUM; a TAKKE
METOJI UHTEPBAJIOB ISl PEILIECHUS
HEPABECHCTB.

OneprpoBaTh NOHATUSIMHU MHOTOYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JACJIEHUE MHOIOWJICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis pemenus
3a/1ay.

OneprpoBaTh NOHATUAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MATPULIA,
ONIPEAECIUTENIb MATPULIBL.
Hcnonb30BaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 ISl BEIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIIN JJIs1 PELICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C IMOMOIIBI) CUCTEMBI JIMHENHBIX
YPaBHEHHUI, UCCIEN0BATh
MTOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATpPHIL U OIIPELICTIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJibTar
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OyHKIMHU U Tpauk.
Crenennast GyHKIUSA
C IICJIBIM TIOKa3aTeIeM

12

@OyHK1MSL, c1I0cOObI 3aAaHNsT QYHKIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKIUU.
[leproanueckue QpyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
GyHKIMH. MakCUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbomnbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB

3TUX PYHKIUH.

CreneHsb ¢ IeJIBIM ITOKa3aTelIeM.
bunom HeroTona.

Crenennast GyHKIHSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteneM. E€ cBolicTBa
U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOocoOBbI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
byHKUMU, HYJIW QYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, TpOoOHO-
JWHEWHAs U CTeTeHHas (QyHKIIUH.
BbINOMHATE 351eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOAUTh
IPOMEXYTKA MOHOTOHHOCTH
(bYHKITMHN, MAKCUMYMbBI I MUHUMYMBI
dbyHK1IMK, HAaHOOIbIIIEe M HAUMEHbIIIEEe
3HaYeHUE (PYHKIIMH Ha TPOMEXKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIpaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIHUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh OMpe/IeJICHUE U CBOMCTBA
CTENEHH C LIEJIBIM [TOKa3aTeleM;

24



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHB)

noAXoAsIyIo Gpopmy 3anucu
JEeUCTBUTEIb-HBIX YUCEN JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpPOBaTh, 3aITUCHIBATH
N-OM CTEIEHU. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (hopme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y HCTIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTEIEHU N-oii cTenenu i npeoOpa3oBaHUs
U KOPHU. BBIPAKCHUM.
HppanronanbHbIe ypaBHEHHUS. Haxonuts pemienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPaBHEHUM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH OCYILIECTBJISASL POBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTts rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEHHU KaK (PyHKIHUN 0OpaTHOU JUTsl QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIEHH C HATypAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM DopMyIMpOBaTh ONPEACIIEHUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTeseM U €€ CBOMCTBA.
[TokazarenbHas GyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHATbHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus
YHCJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcnonn3oBath mudpoBbIe peCcypCh
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JUIS IOCTPOEHUs rpaduka
noka3aTenbHON (PYHKINUU U U3yUCHUS
€€ CBOMCTB.

HaxoauTs pemeHus moka3aTelIbHbIX
YpaBHEHUU

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm umucna. CBoiicTBa

JaBath onpezenenue gorapudma

Jlorapudmuueckue norapudpma. JlecsTuuHbIE U YHUCIIA; AECITUYHOIO U HATYpaIbHOIO
YpaBHEHUSA HaTypaJbHBIC JIOTApU(MBI. jorapudma.
[IpeobpazoBaHue BoIpaKEHUH, Hcnonb3oBath cBOICTBA JIorapu(MoB
coJieprKalIiX JorapupMsl. U1 IpeoOpa3oBaHus
Jlorapudmuueckas pyHkius, Jorapu(MUYECKUX BBIPAKEHU.
e€ cBOlCTBa U rpaduK. Crpouts rpaduk norapupMuyecKkon
Ucnonb3oBanue rpaduka GpyHKIIMU dbyHKIIMU KaKk 0OpaTHOM
JUTSl peLICHUS] YpaBHEHUIA. K [MOKa3aTeIbHOU U UCIIOIb30BAThH
Jlorapupmuyeckrie ypaBHEHHUS. CBOMCTBa Jorapu(pMuyecKkor PyHKIuu
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHus 3a/1a4.
Jorapu(@MUYECKrX ypaBHEHUH. Haxonutse pemenus
PaBHOCHIIBHBIE ITEPEXOBI B PEILICHUH Jorapu(MUYECKUX YPaBHEHHM
aorapu(MUYECKUX YpaBHEHUN C IIOMOILBIO PABHOCUJIBHBIX IIEPEXOI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpruyeckue 22 CuHyc, KOCHUHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOI'O apTyYMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€Hca YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Perienne TpuroHOMeTpUYECKUX
YpaBHEHUU

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOpMYITBI TPUTOHOMETPUHU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Meton MaTeMaTH4E€CKOM UHAYKIIUU.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHann3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
POTPECCUM.

beckoneuno yobiBaromias
reoMeTpudecKasi Iporpeccus.
CyMMa OecKkOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMAIbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIE0BaTEILHOCTH Ha
MOHOTOHHOCThH U OTPAHUYEHHOCTb.
[TonmyyaTe npeacraBieHue

00 OCHOBHBIX HCSAX aHAIH3a
OECKOHEYHO MaJIbIX.

JaBarb onpenenenue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOJIUTh CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp3oBath nporpeccun

JUISL pEIICHUS 3a/1a4 MIPUKIIATHOTO
XapakTep.

[TpumeHsTh POPMYITY CIOKHBIX
MPOLICHTOB JIJI PEIICHUS 3a]1a4
U3 peaabHON NMPAKTHKU

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE QYHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa (hyHKLIHI HEMPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTeJIbHOU K rpaduKy HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBath NOHATUIMU: DYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1a4.
OnepupoBath MOHATUSIMU: TIEPBAS U
BTOpasi MPOU3BOJIHbIC (DYHKIUU;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUI CMBICI TPOU3BOIHOM;
3aIIUChIBATh YPABHEHHUE KACATEIIbHOM.
Bpruucnsate npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CII0KHOU
byHKITIH.

N3y4yaTh NpOU3BOAHBIE SJIEMEHTAPHBIX
byHKITH.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UYECKHUI CMBICT IPOXU3BOTHOM

JUISL PELIEHUS 3a1a4
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[ToBTOpEHue, 06001ICHME,
CHCTEMATH3aIUs 3HAHUI

OcCHOBHBIE MOHATHA Kypca areopbl
M HavajJa MaTeEMaTHYECKOro aHaJIn3a
10 knacca, o06001IeHNE 1
cucTeMaTu3alMs 3HaHUN

[IpuMeHsITh OCHOBHBIEC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajIu3a JUIsl petieHus 3a1a4y

U3 peATbHOM KU3HU U IPYTUX
IIKOJBHBIX MPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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11 KJIACC
Ha3zBanue KonnuectBo OcHOBHOE coziep>KaHuE pa3/ena OcCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHne npou3BOIHOM Ctpouts rpak KOMIIO3UIIUU

C MMOMOIIBIO TPOU3BOJHOM

K HCCIJIEJOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHON
GbyHKIIUU Ha OTpE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HaWTy4lIero
pelIeHNUs B IPUKIIAJHBIX 3a/]auax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢pyHKIu.
I'eomerpuyeckre 00pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJAMHATHOU
IUIOCKOCTH

(GYHKUIHN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VICCJIEIOBAHUSI M CBOMCTB KOMIIO3ULUU.
CtpouTth reomeTpruecKue o0pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBath MpOU3BOAHYIO

JUIS UCCIeI0BaHUs (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIIEE U HAUMEHbLIIEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMUS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSI HAXOXKJEHUS HAWTy4YIIEro
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COIIMAJIbHO-PKOHOMHYECKHUX, 3a7a4aXx,
JUTSl ONIPEAEIIEHHS] CKOPOCTH

Y YCKOPEHUS MpoLecca, 3aJaHHOTO
dbopmyoii umu rpaduKoM.

[Tonydats npencraBieHue
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0 NPUMEHEHUHU MPOU3BOTHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U onpeaeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxonutes nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIUN U BEIYUCIIATD
HNurerpan. 'eomeTpruyecknii CMbICIT uHTerpan o gpopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHuma.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts miiomaau miockux Guryp
dbopmyne Hetorona— JleiiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nnTerpana OTPEICIEHHOTO UHTErpaa.

JUTS1 HAX0XKICHUS TIoNIaaei 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINATBHBIX YPaBHEHUIA.
[Ipumepsl permeHni [Tosny4daTe npeicTaBieHUE O 3HAYCHU N
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHITHUS UHTErpaia
MaremaTuyeckoe MOJIeTMPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX NPOLECCOB C MOMOILBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath ¢ poBhIe pecypChbl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUS TpapuKOB

GyHKIMMA. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO W3y4YECHUS UX CBOMCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Petienre TpUroHOMETpUYECKUX
HEPABEHCTB

YPaBHEHUS U OCYILLECTBISTH 0TOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumeHsTh GOpMYITBI TPUTOHOMETPUHU
JUISl pELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
Hcnonb3oBath nudpoBbie pecypchl
JUISI IOCTPOEHHUSI M UCCIIEJOBaHUS
rpagukoB QyHKIHIA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JTOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaHOHATBHBIX, TOKA3aTCIBHBIX U
aorapuMHUYECKUX YPaBHCHHUH H
HEPaBEHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
U JjorapumMuIeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJIBHOCTh
MEePEXO0B.

Pemate nppanmonanbHbie U
KOMOWHHUPOBAaHHBIE HEPABEHCTRA,

C IOMOIIbIO PABHOCHIIBHBIX
MEPEXOJ0B.

Hcnons3oBath rpadmdecKkre METOIbI
Y CBOMCTBA BXOJSAIINX B YpaBHEHHUE
WJIM HEPABEHCTBO (PYHKITHIT

JUISL pEIICHUS 3a1a4U
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KomnnekcHslie uncna 10 Kommekcusbie uncna. Anredpanueckas | OnepupoBaTh NOHATUSIMU:
Y TPUTOHOMETpUYEcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOYKECTBO
KOMILIEKCHOTO YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTnueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIE YHACIIA
C KOMIUIEKCHBIMH YHCIJIAMH. B aiNreOpanveckoil u
N300paxkeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOM Popme.
Ha KOOPAWHATHOM IJIOCKOCTH. BrinonusaTs apupmernyeckue
®opmyna Myaspa. Kopuau n-oit OIlepaly ¢ HUMH.
CTEIECHH U3 KOMIUIEKCHOTO YHCJIA. N300paxaTh KOMIUIEKCHBIE YK CIIA
[IprMeHeHE KOMITJIEKCHBIX YHCET Ha KOOPAMHATHOM IIJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensats popmyny Myaspa u
FEOMETPUYECKUX 3a/1a4 NI0JIy4aTh IIPEACTABICHHUE O KOPHSX
N-0M CTENIEHU U3 KOMIUJIEKCHOT'O YUCJIa.
3HAaKOMUTHCA C IPUMEPAMU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISl pELIEHNS TEOMETPUUECKUX U
bu3nIeCKuX 3a1a49
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUIMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYyPAJIbHBIX U LEIBIX
YuCen.

Hcnonp30BaTh NPU3HAKU AETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbHBIX YHCEIT;
anroput™ EBKkimaa mis pemenus
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3aJad.

3anuceiBaTh HaTypajbHbIE YKCIIa

B Pa3JIMYHBIX IIO3ULMOHHBIX CUCTEMAX
CUMCIJICHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NOHATUSMU: CUCTEMA U
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- COBOKYMHOCTh YPaBHEHUHN U
MOKa3aTeIbHBIX CIICZICTBUS. HEPABEHCTB; PEIICHNE CUCTEMBI WIH
1 JIorapuMUIECKUX OCHOBHBIE METO/IBI PEIICHUS CACTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIC
ypaBHEHUI COBOKYITHOCTEW PallMOHANIbHBIX, CUCTEMBI U CUCTEMBI-CIICACTBHSI.
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U HaxoauTh perienus cuctem u
Jorapu(@MUYECKUX ypaBHCHUH. COBOKYITHOCTEM LIEJBIX
[IpumeHeHre ypaBHEHUN, CHCTEM U paIoHaIbHBIX, UPPALNOHATBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTEeIbHBIX U JIOTAPU(PMUIECKIX
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 ypaBHEHUI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKHU U [IprMeEHATH CHCTEMBI ypaBHEHUN
peanbHOM )KU3HU, UHTEPIPETAIUs K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJTyYEHHBIX PE3yIbTaTOB U3 pa3IMYHBIX 00NacTel 3HaHUN U
peaTbHOM )KU3HU; HHTEPIIPETUPOBATH
MIOJTyYEHHBIC PEIICHUSI.
Hcnonb3oBath uGpoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 perenus

MOKa3aTeNIbHbIE, TOTapU(PMUIECKUEC U
TPUTOHOMETPHUYECKHE YPAaBHEHMUS,
HEpPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNIbHbIX, JIOTapUu(PMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM
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C IapamMeTPaMH.
[TocTpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHMI1 U HEPABEHCTB

C mapameTpaMu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIA U IMAPAMETPBI.

[TpumensTs rpaduueckue u
AHAJIMTUYECKUE METOIBI JUUISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IapamMeTpaMi, a TaKKe
uccienoBanne GyHKIUNH METOgaMu
MAaTeMaTH4YECKOr0 aHAJINA3a.

Crpouts 1 HccnenoBaTh
MAaTEMaTUYECKUE MOJIEIIN PEAIbHBIX
CUTYallMH C IIOMOILBIO YPAaBHECHU,
HEPABEHCTB U CHCTEM

C apameTpaMu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U CUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh pealibHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
Y UX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
MCCJIEI0OBATh MOCTPOCHHBIE MOJIETTU

C UCITOJIb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTar.

[Tpumensarts GpyHkIMN

TUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
peaTbHBIX TIPOIIECCOB.

Pemate npukiagapie 3a1a4u,
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B TOM YHCJIE€ COLIUATIBHO-
AKOHOMHUYECKOTO U PU3UIECKOTO
XapakTepa, CpeJICTBAMH alreOphI
¥ MaTeMaTUYECKOTO aHaJIH3a

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136
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OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIEro
00pa3oBaHHusl, TAK KaK 00ECIeYnBaET BO3MOKHOCTh U3YUEHUS JUCUUIUIMH €CTECTBEHHO-
HAy4YHOU HAMPaBIEHHOCTH U MPEAMETOB F'yMaHUTAPHOTO IMKJIa. [IocKkoIbKy TorHueckoe
MBIIIJICHHE, (QOPMHUPYEMOE TMpU H3YYCHHUH OOYYAIOUUMUCS TMOHSITHIHBIX OCHOB
Tr€OMETPUHU, MpPU J0KA3aTEIbCTBE TEOPEM M IOCTPOCHHUU LENOYKH JIOTMYECKHX
YTBEPKJICHUHN ITPU PELIEHUU T€OMETPUUECKUX 3a7a4, YMEHHUE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO UCTIOIB3YIOTCS TP PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOIO
[IUKJIa, B YACTHOCTH (PU3NYECKHUX 3a]1a4.

Ilenb ocBoeHMsI mporpaMmbl yueOHOro kypca «['eomerpus» Ha yriayOnéHHOM
YPOBHE — Pa3BUTHE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYaroUMXcsl MpU HU3YyYEHUU
reOMEeTPUHU, KaK COCTaBIISAIOLIEH MpeAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS Ooyiee TiIyOOKHUX
TF€OMETPUYECKUX 3HAHUW M JCHUCTBUM, CHEHU(PUUYHBIX T€OMETPUH, M HEOOXOAMMBIX
IUIA YCHEIIHOTO MpOo(eCcCHOHATLHOTO O0pa30BaHMsI, CBSI3aHHOTO C HCIIOJIb30BaHHEM
MaTeMaTHKU.

[IpuopuTeTHBIMU 3aJlayaMud  Kypca TeOMETpUM Ha YrIyOJI€HHOM YpOBHE,
PACHIMPSIONIMMU M YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MPEACTaBICHUS O T€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpPhl H
(opMUpOBaHKE OCO3HAHUS B3AUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE NMPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIINX
MaTEeMaTUYECKUX MOJENAX, IMO3BOJISIONIMX OINHMCHIBATH W U3Yy4aTh pa3HbIC SIBICHUS
OKpPYAIOIEro MHpa, 3HAaHHWE IOHATUHWHOIO ammapara no pasgeny «CrepeoMeTpus»
y4eOHOT0 Kypca TeOMEeTPHH;

(GopMupoBaHrHE yMEHHUS BIAJE€Th OCHOBHBIMHM MOHATHUSMU O NMPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMU CBONCTBaMH, 3HaHHME TeopeM, (QOopMyl H yMEHHE
UX TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMBbl M HAXOJIUTh HECTAHJIAPTHBIE CIIOCOObI
penieHus 3a1ay;

(dbopMHpOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEKAX, MOJICIIAX U B pEaIbHOM MHUpPE
MHOTOI'PaHHUKH U TeJla BpalleHUsl, KOHCTPYHUPOBATh FT€OMETPUUECKUE MOJIETH;

dbopMHpOBaHWE TIOHMMaHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IMOCTPOEHUS
MaTEeMaTHYECKUX  TEopuil, (OPMUPOBAHHE TMOHUMAHHUS  POJIM  AKCMOMATUKU
IIPY IIPOBEJEHUN PACCYKACHUM;

dbopMHpoBaHME yMEHUS BIAAETh METOJAaMU JOKa3aTelbCTB U aJTOPUTMOB
peuieHus, YMEHUsI UX MPUMEHSATh, NPOBOAUTH JOKa3aTENIbHBIE PACCYXICHHUS B XOJ€
pElIeHUs] CTEPEOMETPUYECKMX 3a7Jad M 3aJa4 C HPaKTUYECKUM COIEPIKaHHUEM,
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dbopMHpoBaHUE MPEJACTABICHUS O HEOOXOAMMOCTU JI0KA3aTENbCTB MPU OOOCHOBAHUU
MaTEeMaTHUYECKUX YTBEPKACHUNW U POJM aKCMOMAaTUKH B TMPOBEACHUU JEAYKTHBHBIX
paCCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE WHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyJaronuxcsi,  IMO3HABATEIIbHOM  AKTUBHOCTH,  MCCIIEIOBAaTEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIUICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUH;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB W 3aKOHOMEPHOCTEU
B pCAJbHBIX OJKM3HEHHBIX CHUTyallUsIX MW TpU HU3YYECHUU JPYTUX Yy4EOHBIX
MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, MOJICTHPOBAHUS PeaTbHBIX
CUTyallul, HCCIENOBAaHUS TOCTPOEHHBIX MOJENIEH, HHTEpPIPETalUd MOJYyYEHHBIX
PE3yIbTATOB.

OCHOBHBIMU  COZEPXKATEIbHBIMU JIMHUSIMU yuyeOHOro Kkypca «l'eomeTpusi»
B 10-11 «xnaccax sBustorcs: «lIpsiMble M TJIOCKOCTM B IPOCTPAHCTBEY,
«Mmnororpanaukmn», «Tena BpameHus», «BEKTOppl U KOOpAWHATHI B MPOCTPAHCTBEY,
«/IBMXKEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T€OMETPUU Ha YIIIyOJI€HHOM ypoBHEe oOydeHus B 10-11
KJlaccax, OTHOCHUTCA KO BCEM COJAEpXaTelbHBIM JIMHUSIM Yy4eOHOTrO Kypca, a
(opMupOBaHKE JOTMUYECKUX YMEHHMH paclpesenseTcss HE TOJIBKO MO COAEPKaTEIbHBIM
JUHUSAM, HO U 1o roaam oOyueHus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHOM  paboueil  MPOrpammbl,
pacnpenenéHHbIM 0 TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpocaM oOydaroluecs O00palanuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh OBJIAICHUE TEOMETPUUESCKUMH TOHATUSIMHU
U HaBbIKAMU IIOCJIEIOBAaTEIbHO M IOCTYNAaTeNbHO, C COOJIIOJIGHUEM MpUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIC 3HAHMs BKJIIOYAaTh B OOIIYIO CHUCTEMY TI'€OMETPHYECKHX
IOpeICTaBlICHU OO0ydaloIuxcs, pacumpss W  yriayonsas e€, oOpa3ys MNpOYHbIE
MHO>KE€CTBEHHBIE CBS3H.

[lepexoa k U3y4E€HUIO TEOMETPUM HA YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3/atTh ycioBus i quddepeHpanuu 00ydeHus!, MOCTPOSHHUs MHAUBH Ty alIbHBIX
oOpa3oBaTeNbHBIX MpOrpaMM, oOOecneuYuTh yriayOJa€HHOE HU3Y4YeHHE TeOMETPHUH
KaK COCTaBJIsIONIEeH yueOHoro npeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJOJDKECHUIO M3YYCHHs] MAaTEMAaTHKH C y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKAY OOIIUM
U IpoeCCUOHATILHBIM 00pa30BaHUEM.

Ha usyuenne yueOHOro kypca «l'eomerpusi» Ha yriiyOJ€HHOM ypOBHE OTBOJAUTCS
204 uvaca: B 10 kmacce — 102 wyaca (3 uwaca B Hememo), B 11 kmacce — 102 yaca
(3 yaca B HezeIIO).
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COILEPKAHUE OBYUEHMUSA

10 KJIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHN U
CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajulesIbHble M CKpEIIMBAIOIIKECs NpsAMble. [IpU3HAKM CKpEIMBAIONIUMXCS MPSMBIX.
[TapajuiennbHOCTh OPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUICIIBHBIE IPAMBIE
B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIETBHOCTD IIPSMOU U IIJIOCKOCTH.
[lapamnensHOe W EHTpaJbHOE MPOEKTUPOBaHHUE, H300paxkeHue Quryp. OCHOBHBIC
CBOMCTBa MapajlieIbHOTO MpoeKTUpoBaHus. M3o0pakenue Quryp B mapaiebHON
MPOEKIMHU. YTIBl C COHANpPaBJICHHBIMA CTOPOHAMH, YIOJ MEXKIYy HPSIMBIMU
B npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEMN: HapasulesibHbIE IUIOCKOCTH, CBOWCTBA
napajuieldbHbIX MI0cKocTel. IIpocrelimue npocTpaHCTBEHHbIE (PUTYPBI HA TIIOCKOCTH:
TETPadp, NAPAIIEIENHUIIET, TOCTPOCHUE CEUECHU .

[lepnieHIUKYIAPHOCTh MOPSIMOW U IUIOCKOCTU: TNEPIECHAUKYJSPHBIE MPsIMbIE
B MPOCTPAHCTBE, MPSAMbIC MMAPAJIIENbHBIE U MEPIICHANKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSAMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MEPIEHIUKYISAPHOU
mI0cKocTh. OpTOroHa’sbHOE NPOEKTHpOBaHME. [leprneHIMKyIslp W HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM IO IIOCKOCTH, IMPOEKIIUS
buryps Ha IJIOCKOCTB. Ilepnien qUKyIJISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPNEHAUKYIJISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX NePHEeHIUKYISIpax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JMHEWHBIA yTroJ BYTPaHHOTO yria. TpEXrpaHHbIi U MHOrOrpaHHble yribl. CBOMCTBA
IJIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJIa.

MHoOrorpaHHUKH

Byl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. IIpu3ma: N-yroybHas npusma,
npsiMasi W HaKJIOHHAasT TpU3MBbL, OOKOBass © TMOJHAsE TOBEPXHOCTh IPHU3MBI.
[Tapannenenurnen, npsMOYTOJIbHBIN MapajuiesIenuIie U ero cBoicTra. Kparuaiime mytu
Ha IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupammuna: n-yrojabHas nupamujaa, NpaBWiIbHAsg U yceuEHHasl MUPaAMUIBL.
CpoiictBa pébep u OOKOBBIX TpaHed TMpaBWIbHOM mnHpaMujbl. [IpaBusbHBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAsA NUPaMUAA, IPaBUWIbHASA
TpeyrojibHas MUpamMuia 1 MpaBUIbHBIN TeTpasp, KyO. IIpencraBienue o mpaBUIIbHBIX
MHOI'OTPaHHUKAX: OKTadIP, JOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yrisl. [lnmomans
OOKOBOI MOBEPXHOCTH U MOJIHOM IMOBEPXHOCTU MPSIMON IIPU3MBI, TUIOIIA b OCHOBAHUIA,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOM npu3Mbl. [lnomnianb O0KOBON MOBEPXHOCTH U
MOBEPXHOCTH NPABUIIbHOM MUPAMHUIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUJIBI.

CummeTpusi B NOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  NIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEApPHBIE, COHAMNPABICHHBIE W MPOTUBOMOJIOKHO HAIpPABICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. JIEHCTBUS C BEKTOpAMU: CIIOKECHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXX€HHE BEKTOpa Ha uucio. CBOWCTBa
CJI0’KEHHUS BEKTOPOB. CBOKCTBAa YMHOXKEHHS BEKTOpA HA yucio. [[oHsATHE KOMITTTaHApHBIE
BEKTOpHI. [Ipu3HaKk KoMITaHApHOCTH TPEX BEKTOpOB. [IpaBuio mapamienenumnena.
Teopema 0 pa3yio)KEeHUH BEKTOPA 110 TPEM HEKOMILTAHAPHBIM BeKTOpaM. [IpsiMoyronbHas
cucrteMa KoopawHaT B npoctpanHcTtBe. KoopauHatel BekTopa. CBS3b  MEXKIY
KOOpJMHATaMHU BEKTOpa W KOOpJIMHATAMHM TOYEK. YTOJ MExXAy BekTopaMu. CKaasipHOE
MPOW3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TousTHs: TUAMHIPUYECKAs] TOBEPXHOCTh, KOHMYECKAs TOBEPXHOCTD, chepuueckas
MOBEPXHOCTh, O0Opa3ylolue moBepxHocTe. Tema BpalleHus:: UWIUHIP, KOHYC,
yceu€HHBI KOHYyC, cdepa, map. BzaumHoe pacnosioxeHue cdepbl M IIIOCKOCTH,
KacaTeJbHas TI0CKOCTh K cpepe. M3o00paxeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka
HUIMHIpa U Konyca. CumMmeTtpust chepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOIBHOTO
napaienenunena u ciaeactsuss u3 He€. OObEM MNpSIMOM M HAKJIOHHOW MPU3MBI,
MUTUHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa v mapoBOro CerMeHTa.

KomOunaiuu Ten BpailieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnvcanHas B IUIUH/ID,
omuca”Has okoJyio munuHapa. [lepeceuenue cdepol u mapa c miockocthio. Kacanue mapa
u cdephl MWIOCKOCThIO. [IoHATHE MHOTOTpaHHMKA, OMMCAHHOTO OKOJO cephl, chepsl,
BIMCAaHHOM B MHOTOTPAHHUK WJIM TEJIO BpaICHUSI.

[Tnomans MOBEepXHOCTH MUIUHAPA, KOHYca, Tuiomanas cepsl u e€ yacteit. [logqodue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIACH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeoOpazoBanne  momoOMsi, TOMOTeTHsA. PemieHwe 3amad HA  TJIOCKOCTH
C UCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHWid MHOTOTPAHHHKOB W TEJ BpAICHUS: CEUCHHS IUIMHApPA
(mapanienbHO U NEPHEHAUKYJISIPHO OCH), CEYeHUS KOHYca (MapajuiebHOe OCHOBAHUIO U
MPOXOJIAIEE Yepe3 BEpUIMHY), CEUEHHUs Il1apa, METOJIbl MOCTPOCHUSI CEUECHHI: METOJI
CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IEPEHOCA CEKYLIEHN TIIIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BEeKTOpOB. CBONCTBa BEKTOPHOIO yMHOEHHA. [IpsMoyronbHas cucrtemMa KOOpAMHAT
B nipoctpaHcTBe. KoopauHaTel Bekropa. Pasnoxenue Bekropa no 6asucy. Koopauaarso-
BEKTOPHBIM METOJ IPH PELICHUU T€OMETPUUECKUX 3a1au.

JIBMKeHUS B NPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOWMCTBA JBW)KCHUW. BHIbl NBWKEHUN: NapauIebHBIA MEPEHOC, LIEHTPaJIbHAS
CUMMETpHS, 3€pKaJIbHAasi CUMMETpHs, MOBOPOT BOKpyr mnpsiMou. [IpeoOpazoBanus
nogo6us. [Ipsmas u cdepa Didnepa.

HPEJIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4uTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3a/1a4y ¥ MPOBEJICHUY MAaTEMaTUYECKUX PACCYKIACHUM;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUM M CJEJICTBUS W3 HUX TMPU PEHICHUH
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OIEpPUPOBATh MOHATUSIMU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXAY MPSIMBIMHU B TIPOCTPAHCTBE, MEXKITY TIPSIMOM U IIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJITHO pacro3HaBaTh OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
IPSIMOYTOJIbHBIN Tapasijiesienune, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBI3aHHBIMUA C CEYECHHEM MHOTOTPAaHHUKOB
TIOCKOCTBIO;

BBITIOJTHATH MapaJljIeIbHOE, IEHTPAITBHOE M OPTOTOHAIBLHOE IPOSKTHPOBAHUE (QUTYP
Ha TJI0CKOCTh, BBITIOJIHATH H300pakeHus1 (UTyp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOTPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TpyU3Ma, MHpPaMHJIA),
TCOMETPUUYCCKUX TEII C TPUMEHEHUEM (HOPMYT,

CBOOOJTHO ONEPHPOBATH TOHATHUAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IICHTP, OCh M INTOCKOCTh CHUMMETPHUH (PUTYPBI;

CBOOOMIHO  ONEpUPOBATh  TOHATHUSMHU, COOTBETCTBYIOIIMMH  BEKTOpaM M|
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHATH JCHCTBHS HaJl BEKTOPAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
T€OMETPUUYECKUX  BEIUYHMH, TPUMEHSS WM3BECTHbIE METOAbl TPU  PEHICHUH
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MNpPOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHdopMaIuio
O TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaxX, MPEACTABICHHYI0 Ha uepTexax H
PUCYHKaX;

OPUMEHATh TOJYyYCHHbIC 3HAHMS HA MPAKTUKE: CPABHUBATh U aHAIU3UPOBAThH
peanbHble CUTyallud, MPUMEHATh WU3YYCHHBIC MOHATHUS B MPOIECCE MOUCKA pEIICHUs
MaTeMaTu4ecku chOpMYITUPOBAHHON TPOOIEMBbI, MOJIETUPOBATH PEAIbHbIE CUTYallMH Ha
A3bIKE TEOMETPUM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C  HCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSITHI U TeOpeM, armapara ajreopbl, peniaTh MPakKTUYECKUE 3a1auH,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C HUIMHIPUYECKON, KOHUYECKON
1 c(hepuvecKoil MOBEPXHOCTIMU, OOBSCHATH CITIOCOOBI MOJTYyYEHHUS;

OTIEPUPOBATH OHATUSIMHU, CBSI3aHHBIMU C T€JIAMH BPALIEHUS: IIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Tella BpaiieHus (IUIMHAP, KOHYC, cdepa U IIap) U OOBICHATH
CHOCOOBI MOJTYYEHUS TE BPAILLICHHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPbI U MIIOCKOCTH;

BBIUMCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHHs, OOBEMBI U
IUIOIIAJIM TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpAllleHUs, T'€OMETPUUYECKUX Tel
C IpUMeHEeHHEM (HOpMYIT;

CBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMHU ¢ KOMOMHALIUSAMU TEJ BpaIleHUs
¥ MHOTOI'PAaHHUKOB: MHOT'OTPAHHHUK, BIIMCAHHBIN B c(pepy M OMUCAHHBIA OKOJIO Cepsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpallCHMS;

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMAAsIMH TOBEPXHOCTEH U 00BEMaMu
ITOJJOOHBIX TEII;

n300paxaTh Hu3ydaeMble (QUTYypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHUS;

W3BJICKATb, MHTEPIPETUPOBATH 151 peoOpa3oBLIBAThH uH(bOpMAITUIO
0 TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYypaxX, MPEACTABICHHYI0 Ha 4YepTekKax H
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pemaTh TeOMETPUYECKHE 3a7aud HAa BBIUMCIECHUE YIJIOB MEXKIY NPSIMBIMU U
IJIOCKOCTSMH, BBIUMCICHUE PACCTOSIHUM OT TOYKH [0 IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJIMHATHOTO METO/1a MPH PEILICHUH;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpallleHUsl MPpU NapajijieIbHOM
MepeHoce, IEHTPATBHON CUMMETPHH, 3epKATBHON CUMMETPHH, TIPH ITOBOPOTE BOKPYT
psSMOM, TTpeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO U NEPIEHAUKYISPHO OCH), CEUCHHS KOHYca (MapajljieIbHOE OCHOBAHUIO U
IPOXOJIdIliee Yepe3 BEPILIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METO/] IIEPEHOCA CEKYIIEeH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHATh TeOMETpUYeCKre (aKThl MJIs PEIICHUS CTEPEOMETPUYECCKUX 3aaad,
MIPEANOJIATAOIINX HECKOJBKO IIIaroB PEIICHHsI, €CIM YCJIOBHS TMPUMCHCHHS 3aJTaHbI
B SIBHOU M HESBHOM (opme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEJIUYHH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHSATh TOJyYEHHBIE 3HAHWS Ha TMPAKTHKE: CPaBHUBATh, aHAJTU3UPOBATh U
OIICHWBATh PEAbHBIC CUTYAIlNH, IPUMEHATh N3YUCHHBIC IMOHATHS, TEOPEMbI, CBOMCTBA
B TIpollecce TMIOMCKAa PEIICHHs MaTeMaTH4ecKd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJICIIUPOBATh PEaTbHBIC CHTYAIlUd Ha S3BIKE TEOMETPHUH, WCCIICAOBATh TTOCTPOCHHBIC
MOJICITH C WCTIOJb30BAHMEM T€OMETPHUCCKUX TMOHATHUH M TEOpeM, arapara aareOphl,
penaTh NPakTUYECKUE 3a]1a4M, CBI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh TIPEICTABJICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
Hazpanue Konunuectso OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoBHOE coziep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenensartsb MIOCKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IJIOCKOCTH, TapaAJIIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsaMas 1 mioCKOCTh;
MOJTYTIPOCTPAHCTRBO.

MHororpaHHuKy, H300paxeHue
MPOCTEUIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPCOMETPHUH U TICPBBIC
CJIEICTBHS U3 HUX.

CnocoObI 3a/1aHus TPSIMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TUIOCKOCTEH.
Ceuenus. 3o00paxeHue ceueHUi

B KOTOPOM BBIITOJIHIETCS IIIAHUMETPUSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBO/IbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTU3AIIEH KOTOPHIX
SBJISIFOTCSI aKCUOMBI TEOMETPHH.
N3y4aTh, NpUMEHSITh NPUHLIHIIBI
IMOCTPOEHHUS CEUYCHUM.

Hcnonb30BaTh 1J1s1 TIOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TITIOCKOCTH.
Pewats crepeoMeTpruueckue 3a1auu:
Ha ONpPECIICHUE BUIA CEUCHUS U
HaxX0>KJICHHE ero MJIOMIaIH.
AKTyanu3upoBath (aKThl U METO/IbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Hcnonb30BaTh Npu pelICHUH 3a1a4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOpbIE
IPOXOAT uepe3 ux péopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKMCh IArOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [loodue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIeYIONTHE TIIAHUMETPUIECKUE (PAKTHI
Y METOJbI:

Teopemsl Paneca u

O MPOIMOPUHUOHAIBHBIX OTPE3KAX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIBbHUK.
CBONCTBO CcpeHEN JIMHUU
TpeyrojbHuka. CBONCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTOJIbHUKA.

[TpusHaku no100usl TPEYTOILHUKOB.
[TomyyaTs npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU
KaK COCTaBHOM yacTu GyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIMBarOmuecs
npsMble. [[pr3Haku CKpelmnBarOIMUXCs
IIPSIMBIX.

[TapamienpHble npsMbIE

KinaccudunmpoBaTh B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMU ¥ TIPUBOIS IPUMEPHI
U3 pealIbHOM JKU3HH.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUH U €JUHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

Ha JIAHHOW IPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBarOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MaPaLIEIBLHOIO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpoeKLU.

VY011 ¢ cOHanpaBiIeHHBIMA CTOPOHAMM.
Y101 Mex1y IpsSMbIMU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacroJI0KEHUEM IIPSIMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €JUHCTBEHHOCTHU
MapajuieIbHON MPSIMOU, TTPOXOAAIICH
4yepe3 TOYKY IPOCTPAHCTBA U HE
JIe)KaIIEH Ha IPYTOr IIPAMOU; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH JBYMS
[apaJuIeIbHBIMU ITPSMBIMH; TEOPEMY

0 TPEX MapaIebHbIX IPSIMBIX.
JIoKa3pIBaTh MpU3HAK
CKPEILIUBAIOLINXCS MIPSAMBIX, TEOPEMY

0 CKpPELIMBAKOIIUXCS MTPSAMBIX.
JI0Ka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHU CTOPOHAMM.
OOBICHATH, UTO HA3bIBACTCS
MapasuieIbHbIM U [IEHTPaTbHBIM
MIPOEKTUPOBAHUEM U KAK BBIOJIHAETCS
MPOEKTUPOBAHKUE PUTYp HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA NAPaJJIEIBHOIO
ITPOEKTUPOBAHUSI.

N300pakats B mapayieIbHON
MTPOEKILIMY Pa3HbIE TEOMETPUUYECKUE
burypsl.

Pewats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOaUTH MOKA3aTEIBHBIE
paccyXIEHUs IIPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PacCIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OIICHUBATh YTBEPKJICHUS C IEIIBIO
BBIABJICHUS JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUMH.
MopaenupoBaTh peajabHbIE CUTYalNH,
CBSI3aHHbBIE CO B3aMMHBIM
PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBath MOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHSITUH U TEOPEM, arlrapara aareOpsi,
IU(PPOBBIX PECYPCOB.

[Tomy4aTs npeacTaBicHue

O IIEHTPaJILHOM MMPOEKTUPOBAHUHU

1 00 ucropun paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapanienbHOCTb IPSMBIX
U TUTOCKOCTEN
B MIPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH MPSIMOM U
1ockocTy. CBOMCTBA AapajuIeIbHOCTH

Knaccudummposats B3auMHoe
PacIoJIOKEHUE IPSIMO U TIIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIINE TTPUMEPHI
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MIPSIMOU U TTOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAILICITIBHOTO JPYTrOW MPSIMOM.
Pacuér otHomenuit. [lapannensHas
IPOEKIUS, IPUMEHEHHE

JUTSI TIOCTPOEHUS CEUeHUH Ky0a

U Tlapajuielienunesa.

CBoicTBa napauieNeuIena u NpU3Msl.

[TapamensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapayIeaIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAICKAILYIO TAHHOW MJIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaJIeIbHbIX MIJIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY MapAIUICITIbHBIMU

W3 PEaJbHOU KU3HU.
DopMyIMPOBATH ONPEIEICHUE
HapaJuIeIbHBIX IPSMOM U INIOCKOCTH.
JI0Ka3pIBaTh NPU3HAK

0 MapAJIEILHOCTH IIPSAMOU U
IJIOCKOCTH; CBOMCTBA NIapaJlIEIIbHOCTH
MPSAMOM U TIOCKOCTH.

Pewrats crepeomeTpudecKkue 3a1auu
BBIYMCIICHUS U 10KA3aTebCTBO,
CBSI3aHHBIE C ITAPAIIICIIBHOCTBIO
IIPSAMBIX U IIOCKOCTEN B IPOCTPAHCTBE.
Pewrats npaktuyeckue 3anadu

Ha IIOCTPOEHHE CEYEHNI HA YePTEkKAX
TeTpadpa v napajuieeIuIeaa.
Pewats crepeomerpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUI
IIJIOCKOCTBIO.

IIpoBOAUTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPY PELIEHNH T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAJIU3UPOBATH
peanbHbIE CUTYallU, CBSI3aHHbBIC

C IApAJIIEIBHOCTBIO PSIMOU U
IJIOCKOCTH B POCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C ABYMs NMapajieIbHBIMU IIJIOCKOCTSMU

MO/JICJIMPOBATh PEATBHBIE CUTYalllH,
CBSI3aHHBIE C MMAPAITIEITBHOCTHIO
MPAMOM U INIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHuKyISIPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1iuvH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuleJIenunese.
[leprieHIUKYISIPHOCTH NPSIMOMN U
110ckocTH. [lprusHax
NEPHEHAUKYISIPHOCTH NPAMON U
10cKocTh. Teopema o CyIecTBOBaHUH
Y €IMHCTBEHHOCTH IPSIMOH,
IPOXOISALIEN YEPES TOUKY
POCTPAHCTBA U NEPIIEHAUKYIISIPHON
K II0CKOCTH. [Inockoctu n
NepHeHIUKYJIIPHbIC UM MpsMast

B MHOTOTPaHHHKAX.
[lepnenaukymsip U HAaKJIOHHAS.
[TocTpoenue neprieHauKyIsIpa

U3 TOYKHU Ha NPSIMYIO.

Teopema o TpEX nepNEeHINKYJIIApax
(npsimast u oOpaTHas).

AKTyanu3upoBath (HaKThl K METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@opMyIIMPOBATH ONIPEIECIICHHUS:
MEPIIEHANKYIJISIPHBIX IPSMBIX

B IPOCTPAHCTBE; ONPEIEICHNUE IPSIMOH,
MIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JeMMy

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITBHOCTHIO MIPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K INIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK MEPHEHIUKYISIPHOCTU TPSAMO
U TJIOCKOCTH;, TEOPEMY

O CYLIECTBOBAHNUH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAHHON
IJIOCKOCTH.

N300paxxaTh B3aMMHO
MIEPIICHINKYIJISIPHBIE PSIMYIO
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Yroa Mexay CKpenBatOIUMHUCS
npsMbIMU. [lorck nepnenANKy s pHbIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuit Kyoa, MpU3MBl,
MPaBUJILHON MUPAMUJIbI C TOMOILBIO
OPTOTOHAJILHOU MPOEKIHUU.
CummeTpust B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPUI B MHOTOI'PaHHHKAX.
[Ipu3Hak nepneHaAuKyIIPHOCTH
IPSIMOM M IIJIOCKOCTH KaK CIIEACTBUE
cumMmeTtpuu. IIpaBuibHbIe
MHOT'OTPaHHUKH

Pacuér paccrosiHuii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
NEPHEHINKYJISIPBl: CHMMETPHS, CABUT
TOYKH 10 NAapaIEIbHOU MPSIMOM.
CnBur 1o HenapaenbHON MPSIMOU,
U3MEHEHUE PACCTOSTHUN

U TJI0CKOCTb.

DopMyJIMPOBATH CBOMCTBO
MIEPIICHIUKYJISIPA TIO OTHOLLIEHUIO

K IJIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJIApa JAJI APYruX odjacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peabHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh yTBEPKIACHUS, CBI3aHHbIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHINKYJSIPHYIO K TOM MPSMOU.
Jloka3bIBaTh TEOpEMY O TPEX
NEePHEHANKYIISIPax U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
NEPIECHIUKYIIAPaX.

[TomyyaThk npeacTaBIecHNUE

00 OPTOrOHAJIBHOM MTPOEKTUPOBAHUH.
Jloxa3bIBaTh TEOPEMY O MPOEKLUH
TOYKHU Ha NPAMYIO.

Pemate crepeomeTpuyeckue 3a1aud,
CBSI3aHHBIE C MEPIICHIUKYIISIPHOCTHIO
MPSAMOM U IIIOCKOCTH.

Pemate npukiaaHsle 3a/1a4u,
CBSI3aHHBIE C HAXOXKJEHUEM
reOMETPUYECKHUX BEJIUYHH.
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Pemate crepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NMEPHEHIUKYIISIPAX,
HAaXO0KJECHUEM PACCTOSIHUM,
ITIOCTPOCHUEM ITPOECKIIMH.
CpaBHUBATh U aHATU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanu3upoBaTh U MOAETUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalluH, CBsI3aHHbIE

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIEA0BATH IIOCTPOCHHBIE
MOJENH, B TOM YUCIIE U

C UCIIOJIb30BAaHUEM armapaTa ajireOpbl

YTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: yroa Mexay NpSIMbIMHU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB.

IToBTOpEHHME: Yyrom Mexmy
CKPEILHUBAOIIAMUCS NPAMBIMHU

B IIPOCTpaHCTBE. [ eomeTpuueckue
METOZbI BBIYUCIIEHUS yTIiia MEXIY
IIPSIMBIMA B MHOTOTPaHHUKAX.

AKTyanu3upoBath (aKkThl U METOIbI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUPOBATH ONIPEAECTICHUE
IABYIPAHHOIO yTJIa.

JIloka3bIBaTh CBOKMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOTIO yIJIa.
KnaccuguimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHsbiil yroy. CBOMCTBO
JIMHEWHBIX YTJIOB IByTPAHHOIO yTJa.
[leprieHIUKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISIPHBIX
ockocren. [Ipuznak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE0-peMa O MPAMOU ITEPECEUEHHUS] IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPEThEH IIIOCKOCTH.

[IpAMOYTOJIbHBIN TapaJUICIICIINIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O NapaJIeenuneaa.
Teopema 0 [uaroHany NpsSMOYTOIBHOTO
napajuieJIeIMIeaa v CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TIPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PAaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
IToBTOpEHHKE: CKpeluBaroIuecs
psIMbIE, TAPAJUIEIIbHBIE IJIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napayenbHbIX IOCKOCTEN

Ha CKPEUIMBAIOLIUXCS PSIMBIX,
PacCTOSIHUE MEXKAY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMU

B IIPOCTBIX CUTYyaLUsIX.

OnyckaHue NeprneHIuKyJIspoB,

DopMyIHPOBATH ONPEIEIEHNE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
JI0Ka3pIBaTh TEOPEMY O PU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEN.

DopMyIMpPOBATH CIEACTBUE

(13 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
[PSAMOM, IO KOTOPOH NIEPECEKAOTCS BE
MJIOCKOCTH, 3TU TIOCKOCTSIM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAXx; TEOPEMY U CJIE/ICTBHE

U3 HE€ 0 TMaroHASAX MPSMOYTOJIBHOTO
napajuieJenune/sa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
MJIaHUMETPpUUYECKHUE (DaKThl 1 METO/IBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PacCyKICHUS PU
pELIeHUN TeOMETPUUECKUX 3a/1a4,
CBSA3aHHBIX C NEPIEHINKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH

Ha S13bIKE T€OMETPUH PeaTbHbIC
CUTyalllH, CBSI3aHHbBIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brranciienre pacCTOSIHUN MEXIY
CKPEIIHBAOIIUMUCS ITPSIMBIMU

C ITOMOUIBIO IEPIIEHAUKYJIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB

JUISI TPEXTPAHHOIO yIiia. DJIE€MEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKUe JIMHUHU Ha 3eMIle

C IEPHEHIUKYISIPHOCTHIO IPSMBIX U
TIOCKOCTEH.

HccnenoBatk MOCTPOECHHBIE MOJEIH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

Pemate npukitagasie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
F€OMETPUYECKUX BEIUYUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHHK U €10 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKIOHHAs
npu3msl. [IpaBunbHas npusma.
[Ipsimont mapanenenunen,

IPsIMOYTOJIbHBIN Napajiienenunesn, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath c yueOHHKOM: 3a/1aBaTh
BOIPOCHI, JI€JIaTh 3aMEYaHHUS,
KOMMEHTApHH.

AHanM3UpoOBaTh PEIICHUE 3a]IaUH.
PucoBarth BbIMyKJIble MHOTOTPAHHUKH
C 3aJIJaHHBIMM CBOWCTBaMH;
BOCCTAHABJIUBAThH OOITUN BH]I
BBIMMYKJIOTO MHOTOTPAHHUKA 1O ABYM
€ro MPOCKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

PucoBars BBIITyKIIbIE MHOTOTPAHHUKH
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C Pa3HOM YUIEPOBOU XapAKTEPUCTUKOM;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipyu BapbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOrpaHHHUKOB. I lITannpoBath
IIOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
IPYTUX MPaBUIBHBIX MHOTOIPAHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonATHE BEKTOPA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuielIeMIeaa, yMHOKEHUE BEKTOPa
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 6azucy TpEX BEKTOPOB, HE JEKAIIUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYHMCIICHUE YIUIA MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenmmue 3aga4u ¢ BEKTOpaMu

AKTyanu3upoBath PakThl U METObI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

OnepupoBaTh NOHATUSMHU: BEKTOP

Ha MJIOCKOCTU U B TIPOCTPAHCTBE;
KOMILTaHapHbI€ BeKTOpHI. [I[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NpaBuJia BHITIOJTHEHUS
JIICUCTBUU CJIOKCHUS Y BEIUUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpA

Ha YHUCJIO.

Jloka3pIBaTh MPU3HAK KOMILUIAHAPHOCTU
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O Pa3I0KEHUH
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILIAaHAPHBIM BEKTOpPAM
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[ToBTOpenue, 06001IEHIE
Y CUCTeMAaTH3aIINs 3HAHHUI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3Butus crepeoMeTpuun Kak
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX WHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars crepeomerpuyeckue 3agadu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX
OTHOLIEHUH, HAXOXKICHHUE
reOMETPUUYECKUX BEIUYUH (IJIUH,
YTJIOB, TUIOMIA/IeH, 00BEMOB).
Hcnonb30BaTh NpU peLIEHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHUE (PaKThl U METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JOKa3aTEeIbHbIE PACCYKICHUS

IIPU PELLIEHUH CTEPEOMETPUYECKUX U
IJTAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh ¥ aHAIU3UPOBATH
peabHbIE CUTYaIUU U BBISIBIISTH
BO3MOYKHOCTB €€ MOJIEIINPOBAHUs Ha
A3bIKE TE€OMETPHUU.

MopnenupoBaTh peanbHy CUTYaLHIO
HAa A3bIKE T€OMETPUU U UCCIIEN0BATh
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIOJIb30BAaHUEM aIllapaTa ajareOphl.
Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI IIPY PEUIEHUH 3a4ad.
[Tony4yaTs npeACTaBICHUE O TEOMETPHUU
KaK O pa3BUBAIOLICHCS HAyKe,
HCCIIEAYIOLIEH OKPYKaIOIIUNA MUD,
CBSI3aHHOM C peaIbHBIMU OOBbEKTaAMH,

55



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHB)

ITIOMOTaIOIIEH PEIIUTh PEAIbHBIE
KU3HEHHBIC CUTYAIUHU O POJIU
CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.

Hcnonb3oBath 1udpoBbIE pecypehl

I/ICCJ'IeI[OBaTB IMOCTPOCHHBIC MOJICJIN.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hazpanue Konuuectso OcHOBHBIE BU/IBI ICSITEILHOCTH
OcHOBHOE cOJIep:KaHne
paznena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBath (aKThl U METOIBI

HA MJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacuéra
yTJIa MEXAY IPSMBIMU U IIIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOpaMHU

K QHAJIOTUYHBIM JACHCTBHSIM C UX
KOOpAWHATAMM.

BcnomHUTE onpenieneHne CKaspHOTro
YMHOXEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ nOMONIBIO0 CKaISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEKy HUIMHU, YCTaHABIIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBoauTH ypaBHEHHE TIJIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH

JIO THTOCKOCTH.

Pemate 3agaum, couerast
KOOPJIMHATHBIA U BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHbBIEC PACCYXKICHUS

[IPU PELIICHUN TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METOA.
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AHanM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYaIlNH, CBI3aHHBIC BEKTOPaMU U
KOOpJIMHATAMH.

HccnenoBars MoCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTHKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble IPSAMBIE U TIIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEILHUBAOIINMUCS MTPSIMBIMH.
IleprieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPNEHINKYJIAPHBIX TUIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
IIEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

CTpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agadu
Ha JJ0Ka3aTeIbCTBO MAaTEMAaTUYECKUX
OTHOIIICHHUH, HaXO0KJICHNUEC
reoOMEeTPUYECKUX BETUYUH (IJIMH,
YTJIOB, TUIONIA/IeH, 00bEMOB).
Hcnonp30BaTh pU peLICHUN
CTEpEOMETPUYECKUX 3aa
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
[TpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIPU PEUIEHUN CTEPEOMETPUUECKUX
3a/1ad.

CpaBHMBATH U AHAIM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOTIA/IeH, COOOpaKeHus
0I00M4.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

pealbHbIEe CUTYallUH U BBISIBIST
BO3MOXHOCTH €€ MOJICTMPOBAHUS

Ha SI3bIKE T€OMETPHH.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOCHHBIE MOJIENH, B TOM YHUCJIE U
C UCITIOJIb30BAHUEM arrapara ajareopsl.
Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI MPU PEIICHUH 3a/1a4

O0BEM MHOTOIpaHHUKA

17

O06bEM Tena. O0BEM NPSIMOYTOIBHOTO
napajuiesienunena. 3agadu

00 yiBoeHUU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKkue 3a1auu,
CBSA3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BbIUHCIIEHUEM 00BbEMa
IPSIMOYTOJILHOTO NTapauieNeuIe/1a.
O0BEM NpAMON TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM O0BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB00OOAHO ONEPUPOBATH MOHATUSIMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajienenuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOTOrpaHHUKH,
NEepeKyIaablBaTh YaCTH.

Pemate crepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMA
IPSIMOYTOJILHOTO MapasulesienuIena,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISIBJICHUS
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Brraucnenne 066EMOB TEN

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O6bEM HaKITOHHOM
IIPU3MBI, TUPAMUJIBI.

®dopmysna 00bEMa TUPaAMU/IBI.
OtHomenue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknanHbie 3a1a41 110 TEME
«OOBEMBI TEM», CBI3AHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Berunciienue
pacCTOSTHUS A0 MIIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU PEeaIbHbIC
CUTYyalliH, CBA3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapaJuieNienumne na,
MIPU3MBI, ITAPAMHU/IBI.

HccnenoBars MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIC U C UCIIOJIb30BAaHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATIEHYIO
dbopmyiy 1Sl BRIYUCICHUS 00HEMOB
TeJl.

Jloka3bpIBaTh TEOpEMY 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTSI TIPOU3BOJILHOM TIPU3MBI.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYyIUPOBATH CIACACTBHUS
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBoguTh (hOpMYITy M1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHATUSIMU:
AJTAHIPUYICSCKAsS TTIOBEPXHOCTD,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
muuHap. [nomans noBepxHocTu
UWIMHIpA.

Konnueckas moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noeepxHocTH. Konyc. Ceuenue Konyca
ILIOCKOCTBIO, MTapaJIEIbHOU
ITIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHrne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4u

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYca.

[IpuknanHbie 3a/1a4u, CBSI3aHHBIE

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue cepsr! u mapa

¢ IockocThi0. Kacanue mapa u
chephl WI0CKOCTHIO. By n
M300paKEeHUE Iapa.

YpaBuenue chepsl. [Tnomans chepsl u
e€ yacrei.

CummeTtpust cepsbl U mapa.

NOJIYYEeHUS HUIUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh UUIUHAP U €0 CEUECHHUS
IUIOCKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NOJIy4EHUS] KOHNYECKOM ITOBEPXHOCTH,
KOHYyCa.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoguTh (hOpMyIIbI 7151 BBIUUCIEHUS
OOKOBOW U TIOJIHOM MTOBEPXHOCTEN Tel
BpaieHus. Pemars
CTEpPEOMETPUYECKHUE 3a/1a4H, CBSI3aHHbIE
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U TIOJTHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 33]1a4
IUTAHUMETPHUYECKUE (PaKThl U METOIBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEJIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMH.
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknamHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHHIC
MOJ00USL.

Pa3nuynbple KOMOMHAIIUH TET
BpaIlleHUs] © MHOTOTPaHHUKOB.
3anauu no teme «Tera 1 moBepXHOCTH
BpaICHUSDY

AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S3bIKE TEOMETPUU pealIbHbIC
CUTYAIINH, CBI3aHHBIE C KOHYCOM

U IWIHNHAPOM.

HccnenoBars MoCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (PaKThl U METOBI
IUTAHUMETPUH, PEICBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTUH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
cdepa u map, UEHTp, paANYC, TUAMETP
cdepsl 1 mapa.

HccnenoBars B3auMHOE pacroioKeHUe
chepbl U TIIOCKOCTH.

DopMynUpPOBATH ONIPEACIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KACaTEIhHOM MIOCKOCTH.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
riotaau cepol uepes paanyc chepsl.
Pemiate cTepeomerpruyeckue 3a1au,
CBSI3aHHBIE CO C(HEpO U MapoM,
HaXO0XXJICHUEM IIIoMIaau cepsl u €
4acTel, MOCTPOCHUEM CeueHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYalluH, CBSI3aHHBIE C ILIAPOM U
chepoil.

Pewmate npocTeie 3a1a4u, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TeJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonb30Bath Mpu pelIeHnH 3a1ad,
CBSI3aHHBIX CO cepoil u mapom,
IUTAHUMETpHUYECKUEe (PaKThl U METOIbI.
Pemate crepeomerpruyeckue 3aaau,
CBSI3aHHBIC C TEJIaMU BpaICHUS,
ITOCTPOECHUEM CEUYECHMM TEJI BPAILICHHUS],
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOTOTPaHHUKOB.

[IpoBOANTE JIOTHYECKU KOPPEKTHBIE
JTOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELICHUH T€OMETPUYECKUX 3a1aY,
CBS3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJIEIMPOBATH HA
S3bIKE TEOMETPUH pealIbHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKaMHU.
HccnenoBaTh NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
ammapara ajareopsl
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[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJ

O0beM mmuHapa. Teopema

00 00BEME TIPSMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MIOBEPXHOCTH LUJIUHJIPA.
Brruncienne 005EMOB T

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

ITnomaau 60KOBOI U IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMerpruueckue 3a1auu,
CBsI3aHHBIC C BRIYMCIICHHEM 00BEMOB
HAJIWHAPA, KOHYCA.

[Tpuknanneie 3ana4um o TeMe «O0bEMBI
Y TJIOIAM IOBEPXHOCTEN TEIL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00bEMe miapa. [1nomanb
cdepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHMCIICHHEM 00BEMOB
1apa, apoBOro CErMEHTa, IIapOBOTO
CEeKTopa.

[IpuknagHeie 3a1a4u 110 TEME
«OO0BEMEI TEII», CBA3aHHBIC

¢ 00BEMOM M1apa u IJI0Ia b0 cephl.
CooTHONIIEHUST MEXKTy TUIOIIAISIMU
MMOBEPXHOCTEN 1 00BEMaMU TIOTOOHBIX

CB0OOAHO ONEPUPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
dopMyIHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMBI: 00 00BEME
HUIIMHIpa; 00 00BEME KOHYCA.
BriBoguTh GOpMYIIBI 17151 BHIYMCIICHHUS
00bEMa yCeu€HHOTO KOHYCa.
HccnenoBars MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara ajnreopsl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a1a4
Ha MOCTPOEHUE HUPKYJIEM U JTUHEUKOM,
0 KJIACCUYECKHUX Hepa3pelIMMBbIX
3a/1ayax.

CB00OOAHO OTIEPUPOBATH MOHITUSIMHU:
1apOBOM CETMEHT, IIAPOBOU CIIOH,
1aPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBAaHUE U BHICOTA
IIAPOBOTO CIIOSL.

BriBoauTh popMyIIbl 1151 HAXOXKICHUS
00BbEMOB TIIAPOBOTO CETMEHTA,
IApPOBOT'0 CEKTOPA, IIOIIAAU C(hepsl.
Jloka3piBaTh TeopeMy 00 00bEME 11apa.
Pemiate cTepeomerpruyeckue 3a1au,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO

64



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHB)

TeJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rnpu mo100uu.
CrepeoMeTpHUUuecKre 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
TeJI ¥ IO IeH MOBEPXHOCTEH

CETMEHTA, IIAPOBOr0 CEKTOPA,
IJI0IIA/IbIO C(PepHl.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCcCyKICHUM.
AHaJIM3UPOBATh U MOJICJIUPOBATH

Ha SI3bIKE TEOMETPUM peaIbHbIC
CUTYalliH, CBA3aHHBIE C 00BEMOM
1apa, apoBOro CErMEHTA, IapOBOTO
CEerMeHTa, IJIOMIaAbI0 CepHl.
CB000JTHO OTIEPHUPOBATH TOHATHUEM:
1noA00HbIE TeJIa B MPOCTPAHCTBE.
Beruncnsate 00bEMEBI TEJT C TOMOIIBIO
OIIPEICIIEHHOTO UHTETpAJIA.

Pemath cTepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOIICHUSIMHU MEXKITY
IJTONIAJSIMU TTOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TE.
[IpoBOANTE TOTUYECKU KOPPEKTHHIE
JIOKa3aTeJIbHbIE PACCYKICHUS

P PEIICHUH TEOMETPHUUECKHUX 3a]1ad,
CBSI3aHHBIX C BBIYHCIIEHUEM 00BHEMOB
TEJI C TIOMOILBIO OMPEIETEHHOTO
HMHTETpaJla, HAXOXKJICHUEM
COOTHOILICHHS MEKTY TIJIOIIAISIMU
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MOBEPXHOCTEHN U 00BEMaMU MOJOOHBIX
TeI.

AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPHUU PEaTbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMAMU U
ITIOBEPXHOCTSIMHU TEI,

Ha JJ0Ka3aTeJIbCTBO U HA HAXOXKJICHUE
FeOMETPUUECKUX BEJIUYMH

JIBrKEeHUS

JIBUKEHUsI TPOCTPAHCTBA.
Otobpaxenus. JIBuxeHUs U
paBeHCcTBO puryp. O6mIue cBOCTBA
NBIDKEHUN. Buapl 1BM>KEHUI
napajuiesIbHbINA EPEHOC, IIEHTpaTbHas
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHHUE JIBFKCHHUS

[IpumMeHsTh paBUIIa BBITTOJHEHUS
JICUCTBUM CI0KCHHUSA 1 BRIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HAa YHCJIO MPU PELICHUH 3a]1a4.
Haxoauts KoOpIMHATEI BEKTOPA

B JJaHHOM 0a3uce U CTPOUTh BEKTOP
10 €ro KOOpAUHATAM.

BcnomMHUTE onipeiesieHre CKaJsapHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BpryncisaTh ¢ HOMOIIBIO CKAIIPHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHAUKYJIIPHOCTh BEKTOPOB.
AHaIU3UpOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUM pEaTbHbIC
CUTYaIlUH, CBSI3aHHbBIC C (PU3NUECKUMU
BEKTOPHBIMH BEJIMYUHAMH.
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Hcnonp30Bath npu penieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, TNIAHUMETPUIECKUC
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
0TOOpaKeHHe MPOCTPAHCTBA Ha ceOsl,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPUH, TapAIIIETHHBINA IIEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
JlokasbIBaTh YTBEPXKIICHUS O TOM, UTO
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, MTapaIeIbHBIN TIEPEHOC
SIBJISIFOTCSL IBUYKEHUSIMU. BBITTONHSTH
npeoOpa3oBaHus MOI00MS.
OnepupoBath MOHATUAMHU: TIPAMAst U
chepa Ditnepa.

Pemate reomeTpuueckue 3a1aun

C UCIOJb30BaHUEM JBMKCHUM.
Hcrnonp30Bath npu perieHnu 3a1a4y
JIBIKEHUS TTPOCTPAHCTBA U UX
CBOKCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alus 3HAHUU

17

O06o01aroriee MOBTOPEHHUE MOHATUN 1
METOJIOB Kypca T€OMETPUHU
10-11 xnaccoB, cucTeMaTH3aLMs

Pemiate CTCPECOMETPUICCKUC 3aJa4r
Ha JOKa3aTCJIbCTBO MATCMAaTHYCCKHUX
OTHomeHHﬁ, HaXO0XICHUC
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3HAHUU.

Hcropus pasBUTHs CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

T€OMETPUUYECKHUX BEIMYWH (JJIHH,
YTJIOB, TLIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUn
CTEPEOMETPUICCKUX 3aa9
MJIaHUMETpUIECKre (DaKThI

U METO/IBI.

[IpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPHICCKUX
U TUTAHUMETPUUYECKHX 3a/1a4.
CpaBHHBAThH ¥ aHATU3UPOBATH
peabHbIE CUTYAIlUU U BBISBIISTH
BO3MOYKHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaibHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPHUH U UCCIICAOBATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C UCTIOJIb30BaHKUEM arrapara
anreOpshl.

Vcronp30BaTh KOMITBIOTCPHBIE
IPOTPaMMBI TIPU PEIICHUN 3a/1a4.

[TosmyuaTs npeacTraBiaeHUe 0 FEOMETPUU

KakK O pa3BHUBAIOLIECHCS HAYKeE,
VCCIIENYIOIIEN OKPYKAIOIIUN MHUP,
CBS3aHHOM C peajbHbIMU 00BEKTAMU,
IIOMOTAIOIIEH PEIUTD PEATIbHBIE
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JKU3HEHHBIE CUTYAIUu O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYyeOublii kKypc «BeposiTHOCTh U CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SIBISIETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTro Kypca yriiyOJIEHHOTO YpOBHS
HA ypOBHE cpeaHero oOmiero oOpa3oBaHusd. Y4YeOHbIH Kypc MpeaHa3HayeH
i HOpMHUPOBAHMS y OOYYAIOMIMXCS CTATUCTUYECKOW KyJIbTYphbl M MOHUMAHHS POJIU
TEOPUHU BEPOATHOCTEN KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA JUISl U3YYECHUS CIy4alHBIX
COOBITUM, BEIMUUH U mporeccoB. [Ipu uzyyeHun kypca oOoramaroTcsi IpeacTaBIeHUs
oOy4Jaronuxcsi 0 MeToAax MCCIeI0BaHUs U3BMEHUYUBOTO MUPA, PA3BUBAETCS TOHUMAHHE
3HaYUMOCTH U OOIIHOCTH MAaTE€MaTHYECKUX METOJIOB IO3HAHMUS KaK HEOThEMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHUH, MOTYyYEHHBIX
OpU M3Y4YEHMHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, U Ha pa3BUTUE
MPEACTABICHUM O CIy4YalHBIX BEJIIMYMHAX M B3aMMOCBS3SIX MEXKIYy HHUMH Ha Ba)KHBIX
OPUMEPAX, CIOKETBl KOTOPBIX ITOYEPIHYTHI M3 OKpYKAIOIIEro Mupa. B pesynbprare
y oOywarommuxcsi JOJDKHO  chopmMupoBaThcsi — MpeACTaBICHHME O  HauOolee
YHOOTPEOUTENBHBIX M OOIMIMX MAaTEMATUYECKUX MOJIETSAX, UCTIONb3YEMBIX AJISI ONUCAHUS
AHTPOMOMETPUUECKUX U JEMOTPAPUUECKUX BEJIUYUH, TOIPEIIHOCTEHN B pa3aIuyuHbIe pojia
U3MEPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOoThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC sIBISETCS
0a3oif JI1  OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKHMX METOJIOB, HEOOXOIUMBIX
CIIEIHAIACTAM HE TOJIBKO WH)KEHEPHBIX CIELUATbHOCTEN, HO TAKXKE COLMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe HCIOJB3YIOT anmnapaT aHajiu3a 0oJbIINX JaHHBIX. LleHTpanbHyto YacTh yueOHOTO
Kypca 3aHUMaeT OOCYXJICHHE 3aKOHa OOJIBIIMX 4YKcel — (PyHIaMEHTaIbHOIO 3aKOoHa
MIPUPO/IbI, UMEIOIIEr0 MaTeMaTHYECKYI0 (hOpMaIH3aluIo.

B coorBercTBMM C yKa3aHHBIMU LEJIAMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT W CTaTUCTHKa» Ha YINIyOJIEHHOM YpOBHE BBIJCIEHBI OCHOBHBIE
cofiepkatenbHble JUHUU: «CiydaliHble COOBITUSI W BEpOSTHOCTH» U «CiydaiiHble
BEJIMYHMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMrMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpadon
U TEOPUU MHOXECTB, HEOOXOJIMMBIE JIJIsl OJTHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOT0 Kypca M CMEKHbBIX MaTEMaTHYECKUX YUEOHBIX KYpCOB.

Copepxanne nuHuM «ClydailHble COOBITHUSI U BEPOATHOCTH» CIIY)KHT OCHOBOM
st (OPMHUPOBAHMSI TPEACTABICHUA O PACIPEACTICHUH BEPOSTHOCTEH MEXIY
3HAQYEHUSIMU CIIyYalHBIX BEJIWYMH. BaXHyH0 4acTh B 3TOM CONEPKATEIBHOU JIMHHUU
3aHUMAET U3yUYEHHE T€OMETPUUYECKOTO M1 OMHOMHUATIBHOTO pacIpeiesIeHUid 1 3HAKOMCTBO
C MX HEMPEPHIBHBIMU aHAJIOTaMU — MOKa3aTEIbHBIM U HOPMAJIbHBIM PacCIpeeICHUSMU.
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Templ, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYYallHBIMM  BEJIMYMHAMH U
pacnpeiesIeHusIMU, aKIEHTUPYIOT BHUMaHUE O0y4yarolMXcs Ha OMMCAHUU U U3YYEHUU
CIIy4allHbIX SIBJIEHUHA C TIOMOIIBIO HENpephIBHBIX (QYyHKIUI. OCHOBHOE BHHUMaHUE
yAENAETCs OKa3aTeIbHOMY U HOPMAJIBHOMY pacIlpeeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4alilHBIMH BEJIMYMHAMHM W OIKCAaHUE 3TOM CBSI3W C MOMOIIBI0 KoddduimeHTa
KOPPEJSINH U €T0 BEBIOOPOYHOTO aHajiora. DTH 3JIEMEHTHI COACpKaHHs Pa3BUBAIOT TEMY
«/lnarpammebl pacceMBaHUs», U3yYEHHYIO HA YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHus,
¥ BO MHOTOM OIHMPAIOTCS Ha CBEJICHUS M3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oauH a1eMeHT cOAep:KaHMsl, KOTOPBIA MPEIIaracTcsi Ha O3HAKOMUTEIBHOM
YPOBHE — IMOCJEIOBATEIBHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMNArOIIUX
B €QuHUIly BpeMeHH. O3HaKOMJIEHHE C pacHpelesieHUEM BEPOSITHOCTEW KOJUYECTBa
TaKUX COOBITMM HOCUT pa3BUBAIOIIMNA XapaKTep U SBISAETCS aKTyaJlbHBIM ISl OYIyIIuX
a0MTYpUEHTOB,  MOCTYMAIONIMX  HA  y4yeOHblE  CIEUHUATBHOCTH,  CBSI3aHHBIE
C O0IIECTBEHHBIMH HayKaMH, IICUXOJIOTUEN U YIIPABJICHUEM.

Ha uzydenune yuyeOHOro Kypca «BeposSTHOCTP M CTAaTUCTHMKa» Ha YINIyOJIEHHOM
ypoBHe oTBOoAuTCS 68 "acoB: B 10 kiacce — 34 yaca (1 yac B Hexemo), B 11 kiacce —
34 qaca (1 gac B HezemIO).

COAEPKXAHUE OBYYEHUA
10 KITACC

I'pad, cBsaszubil rpad, nmytu B rpade: uukiasl U uenu. CreneHb (BAJICHTHOCTH)
BepiuHbL. ['padsl Ha miockocTu. [lepebs.

CrnydaliHple SKCHEPUMEHTHl (OTBITHI) M Cly4dalHbIe COOBITHS. DJIEMEHTApHBIC
coObiTUsl (UcxoAbl). BepoaTHOCTH ciiydailHOTO coObITUS. Bin3ocTh YacToThl U
BEPOSITHOCTH COOBITUH. CiyyaliHble ONBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMH.

Onepauuu Hajx COOBITHSAMM: IEpeceueHue, OO0bEeTUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEM.

VYcioBHasE BEPOSTHOCTb. YMHOXEHHME BEpOATHOCTEH. JlepeBo ciay4alHOro
skcnepuMmenTa. Popmyna nonHoW BepoaTHOCTH. Dopmyna baneca. HeszaBucrumblie
COOBITHSI.

bunHapHbIl ciay4yaliHbIl ONBIT (MCHBITAHHME), ycnex M Heynada. HeszaBucumele
ucnbiTanus. Ceprs HE3aBUCUMBIX HCIIBITAHUN 10 mepBoro ycmnexa. IlepecraHoBKU U
¢dakropuan. Yucno coueranuil. Tpeyronapauk [lackans. ®opmyna 6mHoma HeioToHa.

Cepust He3aBuUCUMBIX HcnbiTaHui bepuymnu. CrmydaiiHblii BHIOOpP U3 KOHEUHOMU
COBOKYITHOCTH.

Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHocTel. J[narpamma pacipeneneHusl.
Onepanuu Hajx ciaydaliHBIMU Belu4uMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepsl
pacnpeziesieHui, B TOM YHUCIIE T€OMETPUUECKOE U ONHOMHAIIBHOE.
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11 KJIACC

CoBMeCTHOE paclpeiesieHue JBYX Cly4aiHbIX BeIM4nH. HezaBucumele ciayyaiHble
BEJIMYMHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
MIPUMEHEHUsI MAaTEMAaTUYECKOTO OXKUIaHUs (CTpaxoBaHHe, jJoTepes). MareMatnyeckoe
OXKUJaHWEe OWHAPHOW CIIy4alHOM BeIMYMHBI. MaTeMaTHMUeCKOe O0KHJIaHUE CYMMBI
CJIy4aliHbIX BEJIMYMH. MaTeMaTu4eckoe OKuJaHie TeOMETPUUECKOTO M OMHOMHUAILHOTO
pacnpeIeICHAN.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
Hucnepcust OMHApHOM  CllydalHOM  BENWYUHBL. ~MaTeMaThyecKoe  OKHUJaHue
IIPOU3BEICHUA U AUCHEPCUS CYMMBl HE3aBUCUMBIX CIIy4alHBIX BeJIW4YuH. Jlucniepcus u
CTaHJIapTHOE OTKJIOHEHHWE OMHOMMAJILHOTO pacipeaenaeHus. Jlucnepcus u cTanjapTHOE
OTKJIOHEHUE TEOMETPUYECKOTO PACIIPEICIICHNUS.

HepapenctBo YeoOniméBa. Teopema UYeOwnnméBa. Teopema beprymiu. 3akon
OonpIIMX yKces. BeIOOpOUHBI METOJ uccienoBaHuil. BeIOOpOUHbIE XapaKTEpUCTUKH.
OueHnBaHKe BEPOSITHOCTUA COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka npocrermmx
TUIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  ciydaiiHble BennuuHBL.  [Ipumepsl. @DyHKOHMS  IUIOTHOCTH
BEPOSITHOCTU paclipeziesieHnsl. PaBHOMEpHOE pacnlpeereHue U ero CBOMCTBA. 3a1auH,
MIPUBOIAILINE K TOKA3aTENbHOMY PACIIPEAECIECHUIO. 3a1a41, IPUBOJSIINE K HOPMAIBHOMY
pactpeneneHno. OyHKIMSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIpPEIEICHNUS,
(YHKIIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpezesieHus. @yHKIMs IUIOTHOCTH
Y CBOVCTBA HOPMAJIBHOTO PACIpPEECIEHUS.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3a1auu, MPUBOASIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS ABYX BENWYUH. BBIOOPOUHBIN KOAP(UIHMEHT KOPPESLHH.
Paznmnune mexny JIMHEHHOW CBSA3BIO U NPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHelHas
perpeccusi, METOJ] HAMMEHBIIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kacca oOyyaroniuiicst Hay4uTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MIocKkuil rpad, cBs3HBIN Tpad, MyThH
B rpade, 11enb, LUK, 1ePeBO, CTENEHb BEPUINHBI, IEPEBO CIYyYaitHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: CIIYYalHBIA SKCIIEPUMEHT (OIBIT), CTy4yaiiHOE
COOBITHE, JJIEMEHTApHOE CIydyallHOE€ COOBITHE (PJIEMEHTAapHBIM HCXOJ) CIIy4ailHOTrO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSAMUY;

HaxXoAuTh U (OpPMyIMpPOBaTH COOBITHA: IE€PECEUEHUE, OOBEIMHEHUE JAHHBIX
COOBITUM, COOBITHE, IPOTUBOIOIOKHOE TaHHOMY, MCIOJIb30BATh JUarpaMMsbl Jiliepa,
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KOOPJMHATHYIO TMPSAMYIO JJsl pEHIeHHs 3ajad, MOJIb30BaThCsl (POPMYIION CIIOKEHHUS
BEPOSITHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA;

ONEPUPOBATh TMOHATHUSIMU: YCJIOBHAsl BEPOSITHOCTb, YMHOXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHA, JACPEBO CIYYAHHOTO JKCIEPUMEHTA, HAXOIUTh BEPOATHOCTH
COOBITHI C TTOMOIIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIy4ailHOTO OMBITA, UCIIOJIb30BATh
dbopmyny mosHOM BeposTHOCTH, popmyny baiteca mpu peiieHun 3agad, OnpeaessTh
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U MO OPTaHU3AINH CITYyYailHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (OPMYIIBI JIJISl IEPEUNCICHHS DIIEMEHTOB
MHO>KECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4allHOTO OIbITAa, PEIICHUS 3a7a4 10 TEOPHUH
BEPOSITHOCTEW;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OMHAPHBINA CIY4YalHBIN OMNBIT (MCIBITAaHUE),
yCIIEX M Hey/Aa4d, HE3aBUCUMBIE UCITBITAHUS, CEPUSI UCIIBITAHUI, HAXOIUTh BEPOSITHOCTH
COOBITUI: B CEpUU HUCHBITAHUI /10 NEPBOrO ycrnexa, B cepuu UcnbITaHuid bepryim,
B OIBITE, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM U3 KOHEUHOW COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: CIy4dallHas BeEJIMYWHA, paCIpeiesIeHue
BEpPOATHOCTEW, JAHarpaMma paclpelesieHus, OWHapHas clydailHas BEJIU4YMHA,
reoOMeTpUYECKoe, ONHOMHUAIILHOE pacIpe/iesieHUE.

K xonmy 11 kaacca oOyJaromuiicss Hay4nuTCs:

OIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPENEICHUE ABYX CIIyYalHBIX BEJIIMUYUH,
MCIIOJIb30BaTh TaOJMIy COBMECTHOIO pAaclpeleNeHusl JABYX CIy4YalHbIX BEJIMYUH
IUIS BBIJCTICHUS PACHPENEIICHHUS] KAKIOW BEJIMYMHBI, OINPEAECIEHUS HE3aBUCUMOCTH
CJIIyYalHbIX BEJINYNH;

CBOOOJHO OMEpUPOBaTh MOHATUEM MATEMATHUYECKOIO OXUIAHUS CIydyalHOU
BEJIMYMHBI (pacmpelielieHusi), NPUMEHSITh CBOMCTBA MAaTEMaTHYECKOrO OKUIaHMS
OpU pElIeHUH 3a7ady, BBIUUCISATH MaTeMaTHYECKOE OKUIaHHEe OWHOMMAIBLHOTO U
r€OMETPUYECKOTO PaCIIPEIETICHUN;

CBOOOZIHO OINEpPUpPOBaTh MOHATUSAMU: JHUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IIPUMEHATH CBOWCTBA JUCIEPCUU CIIYYaHOW BEJIWYMHBI
(pactipenienieHusi) MOpU pEUICHUM 3a/ay, BBIYKMCIATH JHUCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pacipeeIeHUI;

BBIUKCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU MO JAHHOMW BBHIOOPKE M OLEHUBATH
XapaKTePUCTUKH  TIeHepajdbHOW  COBOKYMHOCTH  JaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OIlLIEHHBaTh BEPOSTHOCTH COOBITUH M TPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3BI, ITOJIb3YSICh N3YYEHHBIMU PACIIPEICICHUSMMU.
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10 kiacce

Haszpanue
pazzeina (TeMbl)

OcHOBHOE coJIep/KaHne

OCHOBHBIE BUIBI JICATCIIBHOCTH
00yJaromuxcs

DneMeHThl Teopuu rpadoB

I'pad, cBsa3HBIN rpad), MpeACTaBICHHE
3a/1a4M C MOMOIIbIO Tpada.

CreneHb (BaJICHTHOCTb) BEPLIUHBI.
I1yTs B rpade. Llenu u nuKIbL.
I'padbi Ha tockoCcTH. [lepeBo
CIIy4alHOTO JKCIIEpUMEHTA

[IpencraBisiTh OOBEKTHI U CBS3U
MEXIy HUMHU C TTIOMOIIBI0 rpada,
HaXOJUTh ITyTH MEXITY BEPIIMHAMU
rpada.

BrigensaTs B rpade nenu u mukIibl.
CtpouTh I€peBO MO ONMUCAHUIO
CJIy4aliHOTO OIIbITa, OITUCHIBATH
ClTy4ailHbIe COOBITHS B TEPMUHAX
NepeBa.

Pemrate 3a1aun ¢ TOMOIIBIO

rpadoB

Ciy4aiiHbI€ OTIBITHI,
CITy4JaitHbIe COOBITHS
BEPOSTHOCTU COOBITUI

CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI)

U CITyJaiiHbIE COOBITHS. DIeMEHTapHBIC
coObITHs (Mcxomabl). BepositHOCTB
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

Briaensats u onuceiBaTh

ClIy4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

DopMyIUPOBATH YCIOBUS ITPOBEACHUSA
CIIy4alHOIO OIBITA.

HaxoauTs BepoATHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTApHBIMU UCXOAaMHU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOU BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucrumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijiepa

U BepOAIbHOE OMHMCAaHNE COOBITHIA
MIPU BBITIOJTHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHHUS
JIPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemrars 3aauu, B TOM uncie

C HUCTIOJIb30BAaHUEM JIEPEBA CIIYYalHOTO
omnbITa, GOPMYI CIOKECHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHoe nmpaBuiio yMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHoMa HproToHa

DopMyJIHPOBATH U I0KA3bIBATh
KOMOWHATOpPHBIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUTSI IEPEYUCIIEHUS] JIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OIIBITE.

[Tonp3oBaThes hopMynoi u
TpeyrosbHuKoM [lackans

JUTS OIPEJEIEHUS YUCIIa COYETAHU M.
[Tpumenste hopmyny OMHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPA)KCHUHN
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath cokKHbIE SKCTIEPUMEHTHI

ucnsiTanui. Mcnprranus (ucnbITaHue), ycrex 1 Heyiaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HeszaBucumMmele ucnbITaHus. Pemrars 3a1aun Ha MOUCK

CrydaliHBIN BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

U3 KOHEYHOW COBOKYITHOCTHU 1o nepsoro ycnexa. Cepus VCIIBITAaHUU 110 IIEPBOTO yCIleXa u
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. B CEpUAX MCNIBITAaHUN bepHymn,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TAKXKE B OIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHON COBOKYITHOCTH
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYJ, B TOM UUCIE B XOJI€
TaOIH1L PaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
City4aiiHbIE BEIMYUHBI 14 Crny4aiinas BenmmuuHa. Pactipenenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
Clly4yailHas BENW4YnHA. [ 'eomeTpuueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaeneHue. MaremaTuueckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIM4MH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacnpenenieHus, uarpaMma
pacnpeneseHusl.

HaxoanTs 3HaU€HUSI CYMMBI U
IPOM3BENICHUS CIIyYaiiHbIX BEJTUYMH.
Ctpouts OMHApHBIC pacTpeaeTIeHUsS
10 OMKMCAHUIO COOBITUI B CITy4alHBIX
omnbITax. CTPOUTH U pacro3HaBaTh
reOMeTpUUECKOe U OMHOMHUATBHOE
pacnpeeseHusl.

Pemats 3aaun Ha BEIYMCIICHHE
MaTEeMaTHYECKOTO OXKUJIAHUS.
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MareMatnyeckoe 0Xu1aHne OMHAPHON
CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0KUJaHuE
T€OMETPUUYECKOTO i OMHOMHUATTLHOTO
pacnpeaenenuid. Jlucnepcus u
CTaHJAapTHOE OTKIIOHEHHE. J(ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa THCTIEPCUU.
MareMaTudyeckoe 0KUJaHUE
IIPOU3BEICHUS U JUCIIEPCUS CYMMBI
HE3aBUCHUMBIX CITyYaHBIX BEJIMYMH.
Jucnepcusi OMHOMUATEHOTO
pacIpeacieHus.

[IpakTuueckas padota

C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
TaOIIUI

CTpouTh COBMECTHBIE PACTIPEIECIICHHUS.
N3y4dars cBOMCTBAa MATEMATHYECKOTO
0>KHJIaHHS.

Pemars 3agaun ¢ mnoMo1bro
V3YYCHHBIX CBOWCTB.

[To u3yuenHsiM popMynamM HAXOUTh
MaTEMaTUYECKHE OXKUIAHUS
CIIy4alHBIX BEJIMYMH, UMEIOITUX
reOMETPUUECKOEe U OMHOMHUAIBHOE
pacrpeneieHus

OcBauBaTh NOHATHUSA: AUCTEPCHS,
CTaHJIaPTHOE OTKJIOHEHUE CITyYalHOU
BEJIUYMHBI.

Haxonuts qucnepcuto

10 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyennsiM hopmyiiaM HaXOAUTh
JTUCTIEPCUI0 OMHOMHAIIBHOTO
pacrpeneneHus, B TOM YHCIIE B XOJ€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KUIIACC
Ha3Banue KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OCHOBHOE cOJIep)KaHHE
paznena (TeMbl) 4acoB 00yJaromuxcs
3aKoH OOBIIMX YHCET 3) HepasenctBo UebOniméBa. Teopema Paz6upats 1okazaTenbcTBa TEOPEM.

Yeoniména. Teopema bepnyiu.
3akoH O0oJibIIMX yKces. BoIOOpoUyHbIi
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUII

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHU, B TOM YHCJIE B XO/I€
IPAKTUYECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

['enepanbHas COBOKYITHOCTb U
cilyJaitHasi BHIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaAKTEPUCTUKAMHU.
OueHka CpeIHETO U JUCTIEPCUU
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Craructrnueckas runoresa. [Ipoepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIALL

OcBanBaTh NOHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCTICPCHS.
Brruucnsats BeIOOpOUHBIE
XapaKTEPUCTUKN M HA KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IrE€HEpaIbHON COBOKYITHOCTH.
OcBanBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHnBaTh BEPOSITHOCTD COOBITHH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0J1€ MPAKTUYECKOM
paboThl
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeiesieHus),
MOKa3aTeJIbHOE U
HOPMAaJIbHOE PacIpeAcIcHus

[Ipumepsbl HEMPEPBHIBHBIX CITyYalHbIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
@DyHKIMS ITTIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS TTOHATUSIMU:
HENpPEpbIBHAS CITydailHas BEJIMYNHA,
HETPEPHIBHOE pacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BepoSATHOCTH COOBITHI
10 TaHHOW (QyHKUUU

TUIOTHOCTH.

3HAKOMUTBLCS C MOHATHUSIMMU:
MOKa3aTeIbHOE pACTIPEAECIICHNUE,
HOpPMaJIbHOE pacIpeAeICHHE.
Bh1€eI1Th 110 ONIMCAaHUIO CITyYaHbIC
BEJIMYUHBI, pACIIPECTICHHBIC

I10 MOKA3aTEJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupats npumepsl 3a1a4,
MPUBOJISIIUX K MOKA3aTEIIbHOMY
pacIpeesIEHUIO U K HOpMaJIbHOMY
pacnpeiesICHUIO

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, IpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padbora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

Bp1aensTe 1o onucaHuio CIry4aiHOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
o 3akoHy Ilyaccona.

Pemiate 3aga4yu, B TOM YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
TaOJINI]
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CBsi3b MEX]y CITy4YalHBIMU
BEJIMYMHAMU

KoBapuanus n1Byx ciydaiHbIX
BennurH. Koaduiment koppemsium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIM4YMH. Be10opouHbIi KodpduiiueHt
Koppensiuuu. Paznuuue mexmy
JIMHEWHOU CBSA3bIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCTIOJIb30BAHUEM AJIEKTPOHHBIX
TabJInIL

OcBauBaTh NOHATHS: KOBapHUAIHS,
KO3 PUITMEHT KOppeAIY, THHEHHAS
3aBUCHUMOCTb.

OrneHNBaTh XapaKkTep CBA3H MEKIY
CIIy4aiiHBIMHU BEJIMYUHAMH, UCXOIS

U3 TIPUPOJIbI IAHHBIX U BBIYUCICHHBIX
XapaKTEePUCTHK.

Hcnonb30BaTh AuarpaMmbl
paccenBaHus 111 U300paxKeHus
COBMECTHOTO pacCEeMBaHUs

JTAaHHBIX.

Haxonutb koapuiiuenTs ocu
JaUarpamMmbl, B TOM YHCIIE B XOJI€
PAKTHUECKON paboThI C MPUMEHEHHEM
CTaHAAPTHBIX PYHKIUI

O06o00mienne n
cUcTeMaTH3als 3HaHu!

11

[IpeacraBieHne JaHHBIX C IOMOILBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ MpUMEHEHHEM (POPMYII U
rpauuecKkux METO0B
(KkoopauHaTHAs TIpsiMast, 1EPEBO,
auarpaMma Jusepa), ciaydanHble

[ToBTOPATH N3yUYEHHOE U BBICTPAUBATh
CHUCTEMY 3HAHUU
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BEJIMYMHBI U pPACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOMN BEJIUYHUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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