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COOTBETCTBEHHO - IpOrpamMmMa Mo MaTeMaTHUKe, MaTeMaTHKa) BKIIFOYAET MOSCHUTEIHHYIO
3aMHCKY, COAEPKaHUe OOy4YeHUS, TUTAHUPYEMBIE PE3yIbTaThl OCBOSHUS MPOTPAMMBI TI0
MaTeMaTHKe, TEeMaTHIeCKOe TUTAaHNPOBAHNE.

[TosicHuTENBHAS 3alMCKa OTpaXKaeT OOITUE MENN U 3a7a4d W3YYCHHUS MaTeMaTHKH,
XapaKTePUCTUKY TICUXOJOTHYECKUX TPEINOCHUIOK K €€ HW3YYCHHIO OOyYaroIIUMUCH,
MECTO B CTPYKType yd4eOHOTO IIIaHa, a TaKXe IMOAXOAbl K OTOOpY coaepxkKaHus, K
ONPECIICHUIO  IJIAHUPYEMBIX  pe3yJbTaTOB H K CTPYKType TEMaTHYECKOTO
TJTAHUPOBAHMSI.

Conepxanne OOydYeHHS pacKpbIBaeT COJCp)KATEIbHBIC JIMHUHM, KOTOPBIE
npeuIaraloTesl i 00sI3aTEIbHOTO M3YYEHHS B Ka)XJIOM KIJAacCe Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus.

[TnanupyemMbie pe3ysabTaThl OCBOCHHS MPOTPaMMbl 110 MaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIC, METaNpEeAMETHBIC PE3YJIbTaThl 32 BECh MMEpPHOJ OOYYCHHS HAa YPOBHE
CpeaHero o0miero o0pa3oBaHus, a TaKXKe MPEIMETHBIE JOCTHKEHUS 00ydaromerocs 3a
KaXKJIbIi TOJT 00YUYCHUS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o MareMaTuke yriryOJI€HHOTO YpOBHS Il 0Oy4YaroIUXCsi HA yPOBHE
cpeaHero oobmero oOpaszoBaHus paszpadoraHa Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBAaHMI, TPEIBABIAEMBIX K  MaTeMaTH4YeCKOMY
o0pa30BaHuI0, W TPAIUIUN poccUiickoro oOpazoBaHus. Peanuzanus mporpammsbl 1O
MaTeMaTUKe 00ecTeurnBaeT OBIAJCHUE KIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIONIUMU
OCHOBY JUIS  CaMOpa3BUTUSI W  HENPEPHIBHOTO  OOpa30BaHUsA, IIEIOCTHOCTD
OOIIEKYIbTYPHOTO,  JIMYHOCTHOTO W  TO3HABATEIBHOTO  PAa3BUTHUS  JIMYHOCTH
00yJaromuxcs.

B mporpamme mo matemaTHKe yuTeHBI Uier U mojoxkeHus «KoHIenmm pa3BuTus
MareMaTtudeckoro oOpa3oBanus B Poccuiickoit ®enepamuu». B coorBercTBHM C
Ha3BaHUEM KOHIIETIIMU MaTeMaTH4YeCKOoe OOpa30BaHHE MOJDKHO, B YACTHOCTH, PEIIATh
3aauy oOecredeHus: HeoOXOAMMOro CTpaHe uuciaa OOyYaroIMXCs, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA JJIs MPOJOJDKEHUS O0pa3oBaHUS MO Pa3IUYHBIM
HaIlpaBJICHUSIM, BKIIIOYas MpernojlaBaHue MaTeMaTUKHU, MaTeMaTUYECKUE UCCIICI0BAHMUS,
paboty B cepe MHGOPMAIMOHHBIX TEXHOJIOTHUN W JPYTUX, a TAaKKe OOeCTedeHUs s
KaXJI0r0 00YyYarollerocss BO3MOXKHOCTHU JOCTHXKEHHUSI MaTEMaTUYECKOW MOJArOTOBKU B
COOTBETCTBHUH C HEOOXOAMMBIM €My YpOBHEM. IMEHHO Ha pelieHre 3TUX 3a/1ay HalleJeHa
mporpamMma Mo MaTeMaTHKe YIITyOJIEHHOTO YPOBHS.

B smoxy mmdpoBoit TpaHchopmammu BceX cdep UYeTOBEUSCKOM JIeSITCIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0e3  xopouien
MaTeMaTU4eCKON MOATOTOBKU. DTO 00YCIOBIEHO TEM, YTO B HAIIIM JIHU PACTET YUCIIO
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CIICLIMATIbHOCTEM, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MATEMATUKU: U B
chepe HKOHOMHUKHM, M B Ou3HECEe, U B TEXHOJOTMUYECKUX O0JacCTAX, M Jaxe B
ryMaHUTapHbIX cepax. Takum o6pazom, Kpyr oOydarommxcs, Ajis KOTOPbIX MaTeMaTuKa
CTAHOBUTCS 3HAUYUMBIM TpeAMETOM, (yHAaMEHTOM 0O0pa30BaHUsA, CYIIECTBEHHO
pacuiupsiercsa. B Hero BXOIAT HE TOJBKO OO0yYaromuecs, IUIAHUPYIONIUE 3aHUMAThCS
TBOPUYECKOW W HCCIEAO0BATENBCKOM paboTOil B 00JacTH MaTeMaTHKH, MH(GOPMATHUKH,
(bU3UKH, PKOHOMUKU M B APYrHUX OOJIACTSIX, HO U T€, KOMY MaTeMaThKa HYKHa JJIs
HCIIOJIB30BaHUs B Mpo(deccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknagHas 3HAYUMOCTh MAaTEMAaTHKH OOYCJIOBJIICHA TeM, 4TO €€ TpeaIMETOM
SBJIIOTCS (DyHIAaMEHTaIbHBIC CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBCHHBIC (POPMBI U
KOJIMYCCTBCHHBIC  OTHOIIEHWS, (YHKIIMOHAJIBHBIC 3aBHCHMOCTH W  KaTeTOPHUU
HEONPECIEHHOCTH, OT MPOCTEHINNX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, [0
JOCTaTOYHO CJIOXKHBIX, HCOOXOIUMBIX JUISl pA3BUTHUS HAYYHBIX U TEXHOJIOTHYCCKUX UJICH.
be3 KOHKpPETHBIX MaTeMaTHYCCKMX 3HAHWK 3aTPYJAHCHO TIOHMMAaHHWE MPUHITUIIOB
YCTPOMCTBA W HWCITOJIb30BAaHUS COBPEMEHHON TEXHHMKH, BOCHPHSITHE W HHTCPIIPETAIUS
pa3HOOOpa3HOW  COIMABHOW, SKOHOMHYECKOW,  IOJIMTHYECKOW  HMH(OpMaIuw,
Manod(PeKTUBHA TOBCEIHECBHAS IpaKTUUYecKas IeATeIbHOCTh. Bo MHormx cdepax
podeCcCHOHATBHOM JEATEILHOCTH TPEOYIOTCS YMEHHUS BBITIOJIHATH PACYEThl, COCTABIISATH
QITOPUTMBI, TIPUMEHATh (HOPMYJIBI, MPOBOAUTH T'E€OMETPUUYCCKHE HU3MEPEHUS W
MOCTPOEHHUSI, YNTaTh, 00padaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABIATh HH(POPMAIIHIO
B BHJI€ TaOJUII, JUarpamMM U rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep CIydaHbIX
COOBITHH.

OnHOBpPEMEHHO C paciidpeHueM cdep mMpUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
obmiecTBe BCE 0ojee BaXXKHBIM CTAHOBUTCS MAaTEMAaTHYECKUM CTUJIb MBIIIICHHUS,
IPOSIBJISAIONIMICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBblkax. B mporecce wu3ydeHus
MaTeMaTHKA B apceHajl NpUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOUAIOTCS MHIYKIMSA U JEAYKIHSA, 0000IICHNE U KOHKPETHU3AIUs, aHAIUu3 U
CUHTE3, KiIaccHu(pUKauUs U CHCTeMaTh3alus, adcTparupoBaHue W aHalorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUEHHUM, TMpaBWiia HMX KOHCTPYHPOBAHUS PACKPBHIBAIOT
MEXaHW3M  JIOTHUYECKHX  IIOCTPOCHHWH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHUSA
dbopmynupoBaTh, 0OOOCHOBBIBATh M JIOKa3bIBaTh CYXICHHUS, TE€M CaMbiM (HOPMHUPYIOT
JOTUYECKUH CTWJIb MBIIUICHUS. Benmymas ponk TPUHAUICKUT MaTeMaTHKE B
GbopMUPOBAaHUN ANTOPUTMUYECKOM KOMIIOHEHTHI MBIIIUICHUS M BOCIHUTAaHUW yMEHUU
JNEHCTBOBaTh IO  3aJIaHHBIM  AJTOPUTMaM, COBEPIICHCTBOBAaTH M3BECTHBIC U
KOHCTPpYHpOBaTh HOBBIC. B mporecce pemeHus 3amad - OCHOBBI JUIS OpTraHU3aIUu
y4eOHOM JCATEIPHOCTH Ha YPOKaxX MAaTeMaTUKH - Pa3BHBAIOTCS TBOpYECKas M
MIPUKJIATHAS] CTOPOHBI MBIIIIJICHHUS.

OOydueHne MaTeMaTHKE JaéT BO3MOXKHOCTh Pa3BHBATh y OOYYaIOIMMUXCS TOYHYIO,
palMoOHAJIbHYI0O U MH(OPMATUBHYIO pe4b, YMEHUE OTOMpATh HamOoJiee MOJXOJSIINE
SI3bIKOBBIC, CHUMBOJIMYCCKHE, TPa(pUUSCKHE CpPEJCTBA JUIS BBIPAXKCHUS CYXICHUH H
HAIJISTHOTO UX MPEICTaBICHUS.
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HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIAETCS O0lIee 3HAKOMCTBO ¢ METOAaMU MO3HAHUS AEHCTBUTENIBHOCTHU, IPEACTABICHNE
O MpeaMeTe U METOAE MAaTEeMaTUKH, €ro OTJIMYHUSAX OT METOJ0B €CTECTBEHHBIX U
IYMaHUTAapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHHUS MATEMaTUKH M1 pELICHUS
HAy4YHbIX M MPUKIAJHbIX 3a/1a4. TakuM o0pa3oM, MaTeMaTu4eckoe 00pa30BaHUE BHOCHUT
CBOI BKJIaJ B opMHUpOBaHUE OOIIEH KyIbTYphl UEIOBEKA.

W3yyenne maTeMaTHKHd CHOCOOCTBYET 3CTETMYECKOMY BOCIHTAHUIO YEJIOBEKa,
MOHUMAaHUIO KpacoThbl W HU3SIIECTBA MAaTEMAaTUYECKUX PACCYXKACHHUH, BOCHPUATHIO
reOMETPUYECKUX POpPM, YCBOCHHUIO UAEH CUMMETPHUH.

[IpuopureTHpiMU LIETIIMU 00yueHus: MateMatuke B 10-11 kiaccax Ha yriyOn€HHOM
YPOBHE MPOJOJIKAIOT OCTABATHCS :

(dopMHUpOBaHUE UEHTPAIbHBIX MATEMAaTUYECKUX TMOHATUM (YUCIIO, BEJIMYUHA,
reoMeTpuueckas (Qurypa, IepeMeHHas, BepOSTHOCTb, (YHKUUA, TPOU3BOJIHAS,
UHTErpa), 00eCrneynBaOIIUX MPEEeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMaTHUYECKOTO
o0Opa3oBaHus 00yYarOIUXCS;

noJiBeicHne OOydYarommMxcs Ha JOCTYMHOM [UIsi HHUX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MAaT€MaTUKU M OKPYXKAIOIIEro MUpPa, MOHUMAHUIO MATEMATUKH KaK YacTH
oO11Iel KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE UHTEIJIEKTYyaJbHBIX W TBOPUYECKHX CHOCOOHOCTEH oOyuaromuxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIIEIOBATEIILCKUX YMEHUN, KPUTUYHOCTU MBIIIICHUS,
UHTEpECca K U3YYCHUIO MaTEMaTHKY;

¢opmupoBanue (QYHKUMOHAIBHOM MaTEeMaTHMYECKOM TI'paMOTHOCTH: YMEHMs
pacno3HaBaThb MaTEMaTUYECKUE AaCHEKThl B PEAJBHBIX XU3HEHHBIX CHUTyalUsX U IIPH
U3yYEHUH JPYIUX Y4eOHBIX PEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
GopMynupoBaTh MX Ha fA3bIKE MaTeMaTHKH M CO3/aBaTb MaTeMaTUYECKUE MOJIEIH,
IPUMEHSTh OCBOCHHBIN MaTeMaTUYECKUN anmnapar JUISL pelieHus
IPAKTUKO-OPUEHTUPOBAHHBIX 3aJla4, HWHTEPIPETHPOBATh U OLICHUBATh IOJYyYECHHBIE
PE3YJIBTATHI.

OcCHOBHBIMH JUHUSIMU conepxkaHus matemaTuku B 10-11 kmaccax yrayO0na€HHOTO

YPOBHS SIBIISIIOTCSL: «Hucna v BBIYUCIICHUS», «Anrebpay» («Anredpandeckue
BbIpaKeHUsD», «YpaBHEHUSI M HepaBeHCTBa»), «Hauanma maTeMaTtuueckoro aHainzay,
«"eometpus» («I'eomerpuueckue Gurypsr u UX CBOWCTBa», «M3Mepenue
F€OMETPUYECKUX BEIIUUUHY), «BeposiTHOCTD 1 CTaTUCTHKA». J[aHHbIE TUHUH

Pa3BUBAIOTCS MapajuielibHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OAHAKO HE
HE3aBUCHMO OJIHA OT JIPYyTO, a B TECHOM KOHTAaKTe M B3auMojenctBun. Kpome 3toro, nux
OOBEIUHSET JIOTWYECKAsh COCTABIISIIONIAS, TPAAWIIMOHHO TMPUCYIIAas MaTeMaTUKe |
MPOHU3bIBAIOAS BCE MATEeMaTUYECKHE KYpChl U  COJAEp)KaTelibHble JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO tpebOoBaHKME «yMEHUE ONEPUPOBATH MOHITHUSIMHU:
omnpenesieHne, akCHMoMa, TeOopeMa, CIJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEJIbCTBO,
paBHOCUIIbHBIEC (DOPMYIIUPOBKHU, YMEHHE POPMYITUPOBATH OOPATHOE U MPOTUBOIIOI0KHOE
YTBEpPXKJEHUE, TMPUBOJUTH NPUMEPhl W KOHTPIPUMEPHI, HCIOIB30BaTh METO]
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MaTeMaTUYeCcKO WMHIAYKUWHU, MPOBOJUTH JOKa3aTelIbHbIE PACCYXKACHHS MPHU PEIICHUU
3a/1a4, OLEHUBATh JIOTMYECKYIO NPABUIBHOCTb PACCYXKACHHUI» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a pOpMHPOBAHUE JJIOTUYECKUX YMEHUI pacIipeiesiieTcs o BCEM rojiam
o0y4eHHs Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHuUs.

B cootBerctBUN ¢ ®I'OC COO maremaruka siBIsieTCS 00s13aTEIbHBIM MPEIMETOM
Ha JIaHHOM YpoBHe oOpa3oBanus. Hacrosmieii mnporpamMmMoil 1o MaTemMaTHKe
npeaycMaTpUBaeTcsl u3ydeHue yudeOHoro mnpeamera «Maremartuka» B paMKax TpEX
y4eOHBIX KYpCcOB: «AJrebpa M Hayala MaTeMaTHMYECKOro aHanuza», «l eomeTrpus»,
«BeposTHOCTB U cTaTHcTUKa». DOPMUPOBAHHE TOTUYECKUX YMEHUM OCYILIECTBIISIETCS Ha
NPOTSKEHUU BCEX JIET 00yUEHHUs Ha YPOBHE CPEeHEro 0011iero o0pa3oBaHus, a 3JIEMEHThI
JIOTUKH BKJIIOYAIOTCS B COZIEp’KaHME BCEX HA3BaHHBIX BhIIIE€ YYEOHBIX KYpCOB.

OO01uiee KONMMYECTBO YacoB, HAMpPaBICHHBIX Ha HW3YYeHUE MaTEeMaTUKU Ha
yrayoJieHHOM ypoBHe - 544: B 10 knacce - 272 vaca (8 wacoB B Hefento), B 11 kiacce - 272
yaca (8 yacoB B HEJICIIO).
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IHIJTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOTI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHCcKOro BOCIMTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW IMO3UIUK OOYYAIOMIETOCS] KaK aKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCHUICKOTO OOINECTBa, MpEACTaBICHHE O MaTeMaTHYeCKUX
OCHOBaxX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, ABJICHUMN, IPOLETYP TPAKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX QDYHKIUSIMH U HA3HAUCHHCM;

2) MATPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh POCCUHCKOM TpaxKAaHCKONM HIACHTUYHOCTH, YBaXEHUS K
OPOLIJIOMY W HACTOSIIEMY POCCHUKWCKONM MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KEHUSIM POCCUHCKMX MAaTeMaTUKOB M POCCUHCKOM MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHHE 3TUX JOCTHKEHUHN B IPYTMX HAyKax, TEXHOJIOTUAX, CPepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoja, CcPOpPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUSA, JTHUYECKOTO TOBEAECHUS, CBSA3aHHOTO C NPAKTUYECKUM
OPUMEHEHHEM JOCTHKEHUW HAyKd M AEATEIIbHOCThIO YYEHOIO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B TIOCTPOEHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢cTeTH4ecKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIKOYAas ACTETUKY MATEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHWH, PacCYXICHUU, BOCIPUUMYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) ¢u3HYEeCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh YMCHHUS NPUMEHATh MaTEMaTHYCCKHUE 3HAHUSA B HHTEpecax
3I0pOBOTO W 0Oe3omacHoro obpas3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3IOPOBOE TIMTaHHWE, COAJAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTABIXA,
peryisipHas Gpu3nyecKass aKkTUBHOCTD), (PU3MUYECKOE COBCPIICHCTBOBAHKME MPHU 3aHATHIX
CHIOPTHBHO-030POBHTEIBHON JACSATSILHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYJly, OCO3HAHHUE LIEHHOCTH TPYIOJIIOOUSI, HUHTEPEC K Pa3IUUYHBIM
chepam mnpodecCHOHANBHON JESITEIIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW U eg
MPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymymied mpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI, TOTOBHOCTbH M CHOCOOHOCTH K
MaTeMaTU4ecKoOMy OOpa30OBaHUI0O U CaMOOOpPA30BaHMIO HA MPOTSIKEHUHM BCEH >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a]lady MATEeMaTUUYECKOU
HaIpaBJICHHOCTH;
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7) PKOJOrHYeCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTH IKOJOTHYECKON KYJIBTYphI, IOHMMAHUE BIMSHHS COIHAIBHO-
YKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMAIBHOM CPe/Ibl, OCO3HAHHE
r100aIbHOTO XapakTepa OSKOJOTMYECKMX MpoOeM, OpHEHTAalMs Ha [PHUMEHEHHE
MaTeMaTHYECKUX 3HAHMU JUIS PpEHICHHs 3amad B 00JacTH OKPYKAIOIIEeH Cpepl,
IUTAHUPOBAHKME IIOCTYIIKOB M OIEHKHA MX BO3MOXKHBIX IOCIICACTBUN /IS OKPY’Karomieit
CpeIbl;

8) meHHOCTH HAYYHOTO MO3HAHHUSI:

cOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH M OOINECTBEHHOM NMPaKTHKH, TOHUMAaHHE MaTEMaTHYECKOM HAayKH Kak
cephl YeTOBEYECKOM EATEIIEHOCTH, ITAOB €€ PasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHS
[MBUJIM3AIMH, OBJIaJCHHE S3BIKOM MATEMAaTHKH W MAaTeMaTHYeCKOH KyJIbTYypOi Kak
CPEACTBOM  MO3HAHHMS  MHpPa, TOTOBHOCTH  OCYHICCTBIATH  NPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO IEITEIHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrate u3ydyeHus MaTeMaTUKU Ha YPOBHE CPEHEro oO0Liero oopa3oBaHus y
oOydaromierocsi OynyT choOpMUpOBaHBI TO3HABaTENIbHBIE YHUBEpPCAJIbHBIE YyueOHBIC
JEUCTBUSI, KOMMYHUKATHBHBIE YHHBEpCAJIbHbIE Yy4eOHbIE IEHCTBHUS, PETryJISTUBHbBIC
YHUBEpPCAJIbHbIE yUeOHBIE IEUCTBUS, COBMECTHAS JCSITEIILHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jornueckue AecTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHWNA MEXIY MOHITUSIMH, (HOPMYITUPOBATH OIpPEACICHUS
MOHSITHI, yCTaHABIIMBATH CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIIMU, OCHOBAHHS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUH ITPOBOIMMOT0 aHAJIH3A;

BOCIIPHUHUMATh, (POPMYIHUPOBATH U MPEoOPa30BLIBATH CYKIICHUS: YTBEPAUTEIbHBIC
U OTpHUIATENIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBIISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHBOPEUHUS B
(dakTax, TaHHBIX, HAOIIOICHUSX U YTBEPXKIICHUSIX, PEJIaraTb KpUTEPUH TS BHISIBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYNI;

Jie1aTh BBIBOJIbI C UCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JE€YKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIOUYEHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTh CaMOCTOSITEIBHO JOKAa3aTelIbCTBA MATEMaTUYECKUX YTBEPKICHUM
(OpsiMble W OT TMPOTHUBHOIO), BBICTPAMBATH ApPryMEHTAIUIO0, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh croco0 perieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIbKO BApHUAHTOB
pelieHus, BpIOUpaTh HauOosee MOAXOASIIUN C y4ETOM CaMOCTOSATENBbHO BbIJIEICHHBIX
KPUTEPUEB).
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Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

WCIIOIBb30BaTh BOMPOCHl KAaK  HUCCIEAOBATEIBCKUI HMHCTPYMEHT TMO3HAHMS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUUE, MPOoOJIeMy, YCTaHABIMBAThH
HMCKOMOE U JJaHHOE, ((OPMUPOBAThH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHUE,

MPOBOJIUTh CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEeKTa, SBJICHHS, TMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITeIbHO (popMynupoBaTh OOOOIIEHUS UM BBIBOJLI IO pe3yJbTaTaMm
MPOBEAEHHOTO HAOJIOJICHUS, WCCIEOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHE TMpollecca, a TaKKEe BBIJBUTaTh
MPEATNOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(OUIIMTHI HHGOPMAIIUK, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha BOIIPOC
U JTsl pEIICHUS 3a]1auu;

BBIOMpAaTh WH(POpPMAIMI0O M3 KMCTOYHHUKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MH(OOPMAIMIO Pa3IMYHBIX BUJIOB U (opMm
pEICTaBICHUS;

CTPYKTYpHpOBaTh HMHGPOPMAILIMIO, TMPEACTABIATH €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKu;

OLICHMBATh HAIEKHOCTh MH(POPMAIMMU IO CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIEC YHHMBEPCAJIbHbIC YUeOHbIC JeHCTBUA:

BOCIIPUHUMATh W (OPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeJSIMU OOIIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, /IaBaTh MOSCHEHUS O XOAY PEIICHHs 3aa4l, KOMMEHTHPOBAThH
MOJIYYEHHBIN PE3yIbTaT;

B XO0Jle OOCYXJCHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIIaeMOW TEMBI,
mpoOIeMBbl, perraeMoi 3aja4u, BHICKA3bIBaTh WICH, HAICJICHHBIE HA TIOUCK PEIICHUs,
COTOCTAaBISITh CBOM CYXICHHS C CYXICHUSMU JPYrUX YYaCTHHUKOB JHAJIOra,
oOHapy>XKMBaTh Pa3IMuMe W CXOJICTBO IMO3UIINHA, B KOPPEKTHOU (hopme hopmMymupoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEACTAaBIATh PE3YNbTAThl PEHICHUS 3a7a4d, OJKCIEPUMEHTa, HCCIeOBAHUS,
MPOEKTa, CAMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3aj1ad
MPE3EHTAIMN U OCOOCHHOCTEH ayAuTOPHUH.

PeryJisiTUBHbIE YHUBEPCAJIbHBIE yYeOHbIE 1eiiCTBUS
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEUICHUS 3a/1a4u, BEIOUPATh CIIOCO0 PEIICHUs C YUETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, aprymMeHTHUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaIny.
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CaMOKOHTPOJIB:

BJIAJ€Th HAaBbIKAMU IO3HABATEIbHOW pe(IEKCHUH KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUH M MBICIUTENBHBIX MPOLECCOB, HUX pE3YylbTaTOB, BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJA IIpolecca WM pe3ysibTaTa PELICHUs MaTeMaTU4YeCKON
3a7a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTb IIpU pELICHUU 3a7ayM,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJibTaTa LEIH U YCIOBUSAM, OOBACHITH MPUUMHBI
JOCTUXKEHUS WM HEJIOCTHXKEHHSI pe3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

TIOHUMATh M MCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHANBUIYIBHON paOOTHI
Npyd peumieHUH y4YeOHBIX 3a/Jay, NPUHUMATh IeJIb COBMECTHOH JIEATEIBHOCTH,
IUIAHUPOBAaTh OpPTaHW3aIlMI0 COBMECTHOW paboThl, pacmpenensTh Buabl pador,
JIOTOBapHUBAThCS, OOCYX AaTh TMpollecC M pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJBbKHUX JIOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢opMmax paboTel (0OCyXIeHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH CBOU
JEUCTBUS C IPYTUMU YiIeHAMH KOMAaHJIbl, OIIEHUBATh Kaue€CTBO CBOEr0 BKJIaJa B OOIIMIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

IlpeameTHBIe pe3yabTaThl OCBOEHHUS (enepalbHONH pabdodeil MporpaMMmbl IO

MaTeMaTUKe MIPEICTABIIEHBI 10 T0/1aM 00Y4YEeHHS B paMKaX OTACIbHBIX YU€OHBIX KYPCOB B
COOTBETCTBYIOIIMX pa3/eilaX HACTOSIEN IIPOTrPAMMBI.
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OEJAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIl Kypc «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAJIA3a) SBJISETCS OJTHUM W3
HanOoJiee 3HAUUMBIX B MPOTPAMME CPEIHETO 00IIero 00pa3oBaHusl, MOCKOJIbKY, C OJTHON
CTOPOHBI, OH OOECIeYMBAaET HHCTPYMEHTAIbHYIO 0a3y JUId U3YYCHHS BCeX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE W
abCTpakTHOE MBIIUICHHE OOYYaroIUXCs Ha YPOBHE, HEOOXOIWMOM Ui OCBOCHUS
MH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPHUH, CIIOBECHOCTH M JPYIUX IUCIUIUIMH. B
paMKax JaHHOTO Y4eOHOTo Kypca oOydaromirecsl OBJIaIeBal0T YHUBEPCAIBHBIM S3BIKOM
COBPEMCHHOW HAyKH, KOTOpas (OPMYJIHMPYET CBOM JOCTI)KCHHS B MaTeMaTHYCCKOM
dbopwme.

Y4eOHbIl Kypce anreOpsl B Hadyajdl MaTeMaTUYECKOTO aHaliu3a 3aKJIaJbIBAET OCHOBY
JUTSI YCTICIITHOTO OBJIaICHUS 3aKOHAMU (PU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAaHHUS OCHOBHBIX
TEHACHITUI pPa3BUTHS SKOHOMHKH M OOIIIECTBCHHOW KU3HH, TTO3BOJISICT OPUCHTHPOBATHCS
B COBPEMCHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPCHHO UCIIOJIb30BaTh X
JUTsL TanmbHenIero oopa3oBaHus U B TIOBCEHEBHOW >KM3HU. B TO jke BpeMs oBlajieHue
a0CTpaKTHBIMU M JIOTUYECKU CTPOTMMH KOHCTPYKIUSMH anreOpbl 1 MaTeMaTHYECKOTO
aHanM3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTHHHOCTb,
JIOKa3bIBaTh YTBEPKIACHUS C TOMOIIBI0 HMHAYKIUM W PACCYXKAAThb JEAYKTHBHO,
UCIIONIB30BaTh 0000IeHHne ¢ KOHKPETH3allhio, aOCTparupoBaHWE U aHAJIOTHIO,
dbopMUpYyET KpeaTUBHOE U KPUTUYECKOE MBIIILJICHHUE.

B xone nzydyenus: yueOHoro Kypca «Anredpa u Hayaisa MaTeMaTUYECKOTO aHaIN3a»
oOydaromuecs Mmojay4atoT HOBBIM OMBIT PEIICHHS MPUKIIATHBIX 33]1a4, CAMOCTOSTEIIbHOTO
MOCTPOCHHSI MAaTeMAaTHUYECKHX MOJENeld pealbHbIX CHUTYyalluid, WHTEPIpeTaluu
MOJIYYCHHBIX PEIICHUH, 3HAKOMATCS C IPUMEPAMH MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, HAYKE U MCKYCCTBE, C BBHIJAIOMIMMUCS MATEMATUYECKUMU OTKPBITHUSAMHU U UX
aBTOpPAMH.

VY4eOHbIit Kypc 001a/1a€T 3HAYUTEIHHBIM BOCIIUTATETbHBIM MOTEHITHAIIOM, KOTOPBIN
peanmu3yeTcss Kak uepe3 Y4YeOHBId MaTepual, CrocoOCTBYIOmUNA (OPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TAK U Yepe3 CeUPUKY YIeOHOU AeSTEIHHOCTH, TPEOYIOIIEH
MPOJIOJDKUTETFHOM KOHIIEHTPAIIMM BHUMAHUS, CAMOCTOSITEIIBHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe metomuku oOydeHus anreOpe W HadallaM MaTeMaTUYECKOTO aHaIn3a
TISKUT IEATETLHOCTHBIA TPUHITUI OO yICHHS.

B cTtpyktype ydeOHOTO Kypca «Anrebpa W Havajla MAaTEeMaTHYECKOTO aHaIn3a»
BBIJICIICHBI CIICTYIOIINE COEPKAaTeTbHO-METOINYECKIE THHUH: «UHCIIa U BEIYUCTICHUSY,
«DyHkuu u rpadpukny», «YpaBHEHUsI U HEpaBeHCTBay, «Havana maTeMatuueckoro
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a”HaJInu3ay, «MHoOXecTBa U JOruka». Bce OCHOBHBIC COACPIKATCIIBHO-MCTOAUICCKHC
JUHUU U3YYalOTCS HA MPOTSKEHUM JIBYX JIET OOYYEHHUS Ha YpPOBHE CPEIHETO OOIIEero
O6paSOBaHI/IH, CCTCCTBCHHO AOIIOJIHAA APYT JApyra MU IOCTCIICHHO HACBIIIAACh HOBBIMU
TeMaMH U pazjenamu. JaHHbI y4eOHBIH Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJBKY
O6’beIII/IHﬂeT B cede COACPIKAaHUC HCCKOJBKHUX MATCMAaTUUYCCKUX AUCHOUIIINH, TAKHX KakK
anre6pa, TPUTOHOMCTPHUA, MaTeMaTHYEeCKUM aHalin3, TCOPUs MHOXKCECTB, MATCMATHICCKas
noruka u apyrue. [lo Mepe Toro kak oOydaroniuecs OBJIaIEBAIOT BCE Oojiee MIUPOKUM
MaTeMaTUYecKUM  ammapaToM, Yy HHUX  [OCIEIOBaTeIbHO  (QopMUpYyeTCs |
COBCPIICHCTBYCTCA YMCHHEC CTPOUTHb MATCMATHYCCKYIO MOJCIIb pCaHBHOfI cuTyaluu,
OPUMEHSTh 3HAaHUA, MOJy4YEHHbIE MPU HU3YYEHHH Y4YeOHOro Kypca, ISl pelieHUs
CaMOCTOATEIBHO C(bOpMyHHPOBaHHOﬁ MaTeMaTH4YeCKOM 3aladiu, a 3aTEM
MHTEPIPETUPOBATH CBOW OTBET.

COIIep)KaTeHBHO'MCTOI[I/I‘IQCKEUI JuHug «Yucna W BBIYMCICHHUSY 3aBCpHIaACT
(1)OpMI/IpOBaHI/IC HAaBBIKOB UCIIOJIB30BAaHUS ﬂeﬁCTBHTGHBHBIX qUCCII, KOTOPOC OBLJIO HAYATO
Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpenHero obiiero oopa3oBaHus
0co00€e BHUMaHUE YACITACTCA (i)OpMI/IpOBaHI/II-O HABBIKOB palMOHAJIBHBIX BI)I‘IPICJIGHHﬁ,
BKJIIOUAKOIINUX B ce0s UCIIOJIL30BaHUE Pa3INYHBIX (1)OpM 3aIlIMCH 4YUClla, YMCHHC ICJIATH
IMPUKUIKY, BBITIOJHATDH HpI/I6JII/I}KéHHBIC BBIYUCJIICHHUA, OLICHUBATH YUCJIOBBIC BbIPAKCHUA,
pa6OTaTL C MaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMBIC O6yIIaI-OH_II/IMC}I MHOXCECTBA
HaTypaJIbHBIX, MCJbIX, PpPAaOUOHAIBHBIX H I[@ﬁCTBPITGJ'II)HI)IX YUCCJI AOIIOJHAIOTCA
MHOKECTBOM KOMIIJIEKCHBIX yucend. B KaXI0OM M3 I3THX MHOKXCCTB PACCMATPHUBAIOTCA
CBOMCTBEHHBIC My CI'ICHI/I(l)I/ILIeCKI/IG 3aJadyn MW oncpanuu:. ACJICHHUC  HAICIO,
OIICPUPOBAHUC OCTATKAMMU HA MHOXKCECTBC IMCJIBIX YHUCCII, ocoOble  CBOMCTBa
pallMoOHAJIBHBIX M UPPANMOHAIBHBIX YHCEN, apu(METHUYECKHUE OIepalluh, a TaKKe
HU3BJICUCHUC KOPHA HaTypaHLHOﬁ CTCIICHU Ha MHOXCCTBC KOMIIJICKCHBIX YHUCCEII.
bnarogaps mnocnemoBaTelbHOMY PpPACIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXHOCTAMHN HX IIPHUMCHCHHA JII PCIICHHUA PA3JIMYHBIX 3aaad
dbopMupyercsi MpeCTaBICHHE O €IWHCTBE MAaTeMaTHKH KakK HaykKd W €€ poJiu B
MOCTPOCHUU MOJIEJIEl peajbHOr0 MHpa, IIMPOKO HCIOIB3YIOTCA 0000IIeHHe U
KOHKPCTHU3alluA.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCS HA MPOTSKEHUU BCETO O0yUeHUs
Ha YpOBHE cpeqHero olmiero o0pa3oBaHus, MOCKOJIBKY B KaXI0M pasnaeine [IporpamMmmbl
MPETYyCMOTPEHO pEIICHHE COOTBETCTBYIONIUX 3adad. B pesynpraTe oOydarommecs
OBJIAACBAIOT PA3JIMYHBIMHU MCTOAAMHU PCIOCHHA PalMOHAJIIBHBIX, HpPpallOHAJIbHBIX,
MOKA3aTeNbHBIX, JOTAPU(PMUYECKUX U TPUTOHOMETPUICCKUX YPABHEHHM, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, CoJAepKalux napaMmeTpsl. [lomydeHHbIE yMEHUS IIUPOKO
WCIIOJIB3YIOTCS TIPH MCCIICIOBAHUU (DYHKIIMI C TIOMOIIBIO MTPOU3BOIHOM, TP PEIICHUHU
MNPUKIAJHbIX 3ada4 W 3aJa4 Ha HaXOXIACHHC HanOOJBIINX M HAUMCHBIINX 3HAYECHHUU
dbyukiuu. JlanHas cojaepkaTenbHas JMHUS BKIOYaeT B ce0s Takke (OpMUpOBaHHE
YMEHUM BBIMOJHATH pacu€Thl 1O QopmyiaM, MNpeoOpa3oBaHUsI PALMOHAIBHBIX,
MPPALHOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAKEHHU,
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colepKalluxX CcTeneHu | Jorapudmbl. brnarogaps wusyyeHuro anreOpanvyeckoro
Marcpuajia IHIpOUCXOJUT I[aJ'IBHeI\/'IIHCC pPa3sBUTUC AJITOPHUTMHUYCCKOIO H a6CTpaKTHOFO
MBIILIEHUsT 00y4daromuxcs, GOpMUPYIOTCS HaBbIKH JE€AYKTUBHBIX PACCYKIEHUM, paOOThI
C CUMBOJIbHBIMU (pOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEW B BUJE
PaBEHCTB U HepaBeHCTB. Anredpa npeiaraer 3QpGeKTUBHbIE HHCTPYMEHTBI AJI PEILICHUS
MPaKTUYCCKUX W CCTCCTBCHHO-HAYUYHBIX 3aAa4d, HarisaHo JACMOHCTpPUPYET CBOHU
BO3MOKHOCTH KaK s3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUg  «DyHKIMU U rpaduKu»  TECHO
NeperieTaeTcsi ¢ APYrUMH JUHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIHIE
3a1a€T  MOCIEAOBATENBHOCTh  M3y4YeHUs  Marepuana. F3ydyeHue  creneHHOW,
NOKa3aTeJIbHOM, JorapuMUYecKoil U TPUTOHOMETPUUECKUX (YHKLIUNA, UX CBOMCTB H
rpaduKoB, UCTIONB30BAHUE (PYHKIIUH JIJISl pelIeHUs 3a7a4 U3 IPYTruX y4eOHBIX MPEIMETOB
U PEATbHOM )KU3HHU TECHO CBA3AaHO KAK C MATEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu aTom Oosblioe BHUMaHue ynensercs (HOpMUPOBAHUIO
YMEHHsS BbIpakaTh (opMyllaMH 3aBUCHUMOCTH MEXKIY pPa3IUYHBIMU BEJIIMYMHAMU,
UCCJIEIOBAaTh TMOJy4YeHHble (YHKIMH, CTpOouTh uX rpaduku. Martepuan 3ToH
COJIEpKAaTENIbHOW JIMHUM HAIIEJIEH Ha PAa3BUTHE YMEHHUM W HaBBIKOB, IMO3BOJSIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B PA3NMYHON (opMe: aHAIUTUYECKOH,
rpaduyeckoii u cnoBecHoM. Ero n3yuenue crocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIEHNI0 U KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxartenbHass JauHUs «Hawana wmaTeMaTWyeckoro aHaiau3a» IO3BOJIAET
CYLIECTBEHHO pPAaCLIUPUTh KPyr KaK MAaTeMaTHUYEeCKUX, TaK WM NPUKIAJHBIX 3a7]ad,
JOCTYITHBIX 00yUYarOIMUMCS, TaK KaK Y HUX MOSBIISAETCS BO3MOXHOCTh CTPOUTH TpaduKu
CIIOXHBIX (DYHKIUH, ONpeesTh UX HAauOOJbIINE U HAMMEHBIIINE 3HAYEHUS, BBIYUCISTh
wionaan GuUryp u o0bEMbI Te, HAXOIUTh CKOPOCTH U YCKOpPEHHs TpoleccoB. JlaHHas
coep KaTebHAas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHUS MAaTEMaTUYECKUX
MOJEJECH pEaJbHbIX CUTyalUMW, I[IO3BOJISICT HAXOAUTh HAWIIy4llee pEIICHUE B
IPUKIAJHBIX, B TOM YHCIIE COLMAJIbHO-3KOHOMUYECKUX, 3a/Jadax. 3HAKOMCTBO C
OCHOBaMH MaTeMaTHYEeCKOT0 aHajlu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(opManbHO-JIOTHYECKOTO ¥  KPEaTUBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHH
pacro3HaBaTh IIPOSIBJICHUA 3aKOHOB MAaTEMAaTMKA B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIAAIOIIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOA€ Pa3BUTHS
MaTeMaTUKH KaK HayKH, U 00 MX aBTOpax.

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXECTBa U JIOTMKA» BKJIIOYAET B CeOs
AJIEMEHTHI TEOPUM MHOXECTB U MATEMATUUYECKOW JIOTUKH. TEOpEeTHKO-MHOKECTBEHHBIE
MIPEACTABICHNs IIPOHU3BIBAIOT BECh KypC INKOJBHOM MAaTEMaTHKH M IIPELJIAraroT
Haubosee yHHUBEPCAJIbHBIA S3BIK, OOBEIUHSIONIMI BCE pa3leibl MaTeMaTUKH H e
IIPUJIOKEHHUH, OHM CBA3BIBAIOT Pa3HbIE MATEMATHYECKUE JUCLHUIUIMHBI U UX IPUIOKECHUS
B eauHoe 1nenoe. [loaToMy BakHO JaThb BO3MOXHOCTh OOy4arolmeMycsi MOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU U UCIIOJIB30BATH €TO
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JUISL BBIPAXKEHUS CBOMX MbICIEH. [[pyruM Ba)KHbIM NMPU3HAKOM MaTeMaTHUKU KaK HayKu
cleayeT TpPU3HATh CBOMCTBEHHYIO €M CTpPOroCTh OOOCHOBAaHMI U CIIEIOBAaHHE
OMpEeNeNIEHHBIM TIPaBUJiaM TIOCTPOCHHUS JOKa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTU4YeCKONM  JIOTMKH  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIILJICHUS
0o0y4Jaromuxcs, MO3BOJIAET UM CTPOUTH CBOM PACCYXKJCHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yuebHOM Kypce «Anredpa v Hauajga MaTEMaTUYECKOTO aHaJIN3ay» MPUCYTCTBYIOT
OCHOBBI MATEMaTHYECKOTO MOJEIUPOBAHMS, KOTOpPhIE NPHU3BAaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB IMOCTPOCHUS MOJEJEH pealbHBIX CUTYyalluid, WCCIETOBAHMUS
ATUX MOJIeJIE C TIOMOIIBIO ammapara aiareOpbl M MaTeMaTHYeCKOTO aHalu3a,
UHTEPIpETAIMU TIOJYUYCHHBIX PE3yibTaTOB. Takue 3aJaHusl BIUICTEHBI B KaXKIbIH W3
pa3zesioB MporpaMMbl, TOCKOJBKY BECh MaTepuajl y4eOHOro Kypca MIHPOKO
UCIIOJIB3YETCS JUIsl peIIeHUsI TPUKIIAIHBIX 3aAa4. [Ipu peneHun peaabHbIX TPAKTUUECKUX
3aj1ad = oOydaromiuecs  pa3BUBAIOT  HAOJIOATENBHOCTb,  YMEHHE  HaXOJHUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIL30BaTh AHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpooOsiemMy. [learenbHOCTh M0 (OPMUPOBAHUIO HABBHIKOB PEIICHHS
MPUKIAIHBIX 3a7a4 OpraHU3yeTCs B MPOIECCEe HM3YUYCHHS BCEX TeM Y4YeOHOTO Kypca
«Anrebpa 1 Hayaa MaTEMaTUYECKOTO aHAIU3ay.

Ha u3ydyenue yueOHOTO Kypca «Anrebpa W Hadajla MaTEeMaTHUYECKOTO aHAJIM3a»
otBoauTCs 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B Hezelno), B 11 kimacce - 136 yacon
(4 yaca B HeJICIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

YucJa 1 BLIYUCJIEHUS

Pammonanpabpie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBICE JpoOH, TIPOIICHTHI,
OecKkoHeUHbIe nepuoanueckue apoou. [Ipumenenre aApodei 1 MPOIEHTOB IS PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JleiicTBuTenbHble  4ucia.  PanpoHanbHblE W HppalMOHAIBHBIE  YHUCIA.
ApudmMeTHdecKkre ornepanun ¢ JeHCTBUTEILHBIMI YUCIaMUA. MOay/Ib ACHCTBUTEIIHFHOTO
qucia M ero cpoiicTBa. [IpubimmkEHHBIC BEIYMCIICHUS, TIpaBUiIa OKPYTIICHHS, IPUKUIKA U
OIICHKA PE3YyJIbTAaTa BEIYUCICHHUM.

Crenenb ¢ 1eiabpIM mokazareneM. bunoMm Herorona. Mcnosnp3oBaHue moaxoasiien
dbopMBI  3amUCH  JCHCTBUTEIBHBIX YHCENI JUISI PEHICHHS MPAKTHUYCCKUX 3a7ad M
MPEICTABJICHUS JaHHBIX.

ApudmeTnyecknii KOpeHb HATypaJbHON CTETICHH B €T0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM MOKa3aTesieM U €€ CBOMCTBA, CTEIICHb
C JECUCTBUTEIIBHBIM MTOKA3ATEJIEM.

Jlorapudm uucna. CoiicTBa aorapudma. JlecsTUUHBIEC U HATypaJbHbIC
norapu@mel.
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CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa M TOXKAECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE  ypaBHEHUsST W ypaBHEHMA-CieACTBUA. HepaBeHcTBO, penieHue
HEPABEHCTBA.

OcCHOBHBIE METONbI pEUICHUS LEJIbIX U JIPOOHO-PALMOHAIBHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOTOYJIEHBI OT OJHOU IIEpEMEHHOM. J[esieHue MHOTro4JIeHa Ha MHOT'O4JIEH
c octatkoM. Teopema be3y. MHorouiens! ¢ ensiMu ko3gunrentamu. Teopema Buera.

[IpeoGpa3zoBaHusl YUCIOBBIX BBIPAXKEHUH, COJEPKALINUX CTETIEHH U KOPHHU.

WppanmonaneHple ypaBHEHHS. OCHOBHBIE METOJBl PEIICHUS HppaldOHAIbHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHMS. (OCHOBHBIE METOJBlI pPELIECHUS IOKAa3aTEIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHre BEIPAXKEHUIM, COACPKAITUX JTOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METONBI PEHICHUS JOrapupMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PelieHre TpuroHoMeTpuyecKux ypaBHEHUN.

Pemenue cucteM MUHENHBIX ypaBHEHU. MaTpuiia CUCTEMBI JTUHEHHBIX YPABHECHUH.
OnpenenuTenb MaTpULbl 2*2, €ro reOMETPUUECKUM CMBICT M CBOMCTBA, BBIYUCIICHUE €TO
3HAYEHUsI, IPUMEHEHUE OIPENACIIUTEI ISl PEIICHUs CUCTEMbI JIMHEUHBIX YPaBHEHUM.
Pemienne mnpukiagHbIX 3a4ad  C  IOMOIIBIO CHUCTEMBl JIMHEMHBIX YpaBHEHUM.
HccnenoBanne mocTpOCHHOW MOJEIIH C TIOMOIIBIO MATPUIL U OTIPEIACIIUTEIECH.

[TocTpoeHne MaTreMaTHYECKUX MOJEJIEH pealbHOW CHUTyallud C [OMOUIBIO
ypaBHEHUN W HEpaBEeHCTB. lIprMeHeHHE ypaBHEHHMW M HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3324 U 3a/1a4 U3 pa3InYHbIX 00JacTeil HAYKH M peajbHOU KU3HH.

DOyHKUUH U TPAPUKH

OyHkIMs, crmocoObl 3aganus GyHkiuu. BzaumMuo oopatueie Gpynkun. Kommosumms
bynkiuit. ['paduk pyHkimu. DaemeHTapHbIe TpeoOpa3oBaHus rpapuKoB QYHKIIHIA.

OO6nactp ompejeneHuss U MHOXKECTBO 3HaueHuW QyHkiuu. Hymm dyHKIuM.
[IpoMexxyTku 3HAKOMOCTOSHCTBA. UETHhie M Heu€THble GyHKIMU. [leproguueckue
bynkiuu. [IpomexyTku MOHOTOHHOCTH (QyHKIIMHA. MaKCUMyMBbl 1 MUHUMYMBI ()yHKITHH.
Haubonbiiee n HaumeHsbIee 3Ha4eHUsT QYHKIIUNA HA TTPOMEKYTKE.

JluneitHas, KBaApaTWyHas W JAPOOHO-THHEWHAas (QyHKOUH. DJIEMEHTapHOE
WCCJIEIOBAHNE U TTOCTPOEHUE UX IPAPUKOB.

Crenennass (yHKIusi C HaTypajJbHbIM U IeJNbIM IOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHW Kak (YHKIMU OOpaTHOM CTENEeHH C
HaTypaJIbHBIM TIOKa3aTeJIeM.

IlokazarenbHast u Jorapudmuyeckas (QYHKUMHU, HX CBOMCTBA U TpauUKH.
Ucnonw3oBanue rpadukoB (yHKIUN 111 peIICHUS] YpaBHEHUH.
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Tpuronomerpudeckasi OKpy>KHOCTb, ONpPEEICHUE TPUTOHOMETPUUECKUX (YHKIUH
YUCJIOBOTO apryMEHTA.

OYHKIMOHANIbHBIE 3aBUCUMOCTH B pealibHbIX Mpolieccax U siBieHusix. ['paduxu
pEANBHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnemoBaTeIpbHOCTH, CHOCOOBI  3aJaHUs  ITOCJIEJOBaTeJIbHOCTEH.  MeTox
MAaTEeMaTU4YEeCKOW HHAYKUMU. MOHOTOHHBIE U OIPAHUYEHHBIEC I10CJIEI0BATEIBHOCTH.
HcTopurs BO3SHUKHOBEHHS MAaTEMAaTHYECKOT0 aHaJIh3a Kak aHain3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas M TeoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromias
reomeTrpuueckass nporpeccus. CymMma O€CKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKON
nporpeccu. JIMHEHHBIM W DKCIIOHEHIMAJIBHBIM pocT. Yucino e. Popmyna CI0XKHBIX
poueHToB. VMcnonb30BaHue MPOrpeCCUr Ui PELICHUs peallbHbIX 3a7ad IPUKIIAIHOIO
Xapaxkrepa.

HenpepobiBHbIE QYHKIIMM U X CBOMCTBA. TOUKHM pa3phiBa. ACUMITOTHI TpaduKoB
¢ynkiui. CBoiicTBa (QYHKIMH HENpPEphIBHBIX HAa OTpe3Ke. MeToj MHTEpPBaJOB IS
penieHusi HepaBeHCTB. lIpuMeHeHHe CBOMCTB HENMpPEpBIBHBIX (DYHKIMI AJis perieHus
3a/1au.

[lepBast u BTOpass mpou3BoaHblEe (GyHKUMH. OmnpeneneHUe, reOMETPUUECKUN U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTelIbHOM K TpaduKy (PyHKIHH.

[IpousBoanble 31eMeHTapHBIX (yHKuMH. Ilpou3BomHas CyMMbl, IpPOU3BENEHUS,
YaCTHOTO M KOMITO3ULIUU (YHKIIUIL.

MHoxecTBa H JIOTMKA
MHOX€ecCTBO, Omnepalny HajJ MHOKECTBAaMU U UX cBoicTBa. Jumarpammsel Ditnepa-
Benna. IIpumeHeHre TEOpETUKO-MHOKECTBEHHOIO amnmnapara JJis ONHUCAHUS PealbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHYECKOro OOBEKTa, CIENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanenbie u uensie uncna. [[ppuMeHeHne Mpu3HaKkoB JETUMOCTH LEIbIX YHUCEI,
HanOonbIMi oo Aenutensd (nanee - HOJl) n HauMeHblee obIiee KkpaTHoe (manee -
HOK), octatkoB no moayito, anroputMa EBkiina aiist perieHus 3a1a4d B 1EbIX YHUClIax.

KommuiekcHbie yucia. AnreOpandeckas W TPUTOHOMETpHUYSCKass (OPMBI 3aIUCH
KOMIUIGKCHOTO 4YHCiIa. Apu]MeThdeckue omnepanud ¢ KOMIUICKCHBIMHA YHCIIaMHU.
N300paxeHnne KOMIUIEKCHBIX YUCET HA KoopauHaTHOU miockoct. opmyna Myaspa.
KopHuu n-oii creneHn W3 KOMIUIEKCHOTO 4yucia. [[puMeHeHrne KOMIIEKCHBIX YHMCEeNT ISt
peleHuss PU3NIECKUX U TCOMETPUUYSCKUX 3a71ay.

YIJaBHeHI/IH H HEPpaBCHCTBA
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Cucrema M COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCHIIBHBIEC HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUU c [IOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpUroHoOMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PEIICHUSI TOKA3ATENBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIIEHUS CHCTEM M COBOKYNHOCTEM PpPALMOHAIBHBIX,
MppaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUYECKUX YPAaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpruMmeHeHue ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4
¥ 3a/1a4 U3 pa3Iu4HbIX 00JIacTel HAYKH U peajbHOM )KU3HU, MHTEPIIPETAIUS TOTYyYEHHbIX
pe3yabTaTOB.

DYyHKIUH U TPaPUKHU

['padpux xomnoszuiu Gyskiuit. ['eomerpuyeckre oOpa3bl ypaBHEHUIN U HEPABEHCTB
Ha KOOPJANHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['padrueckure MeTobI pelieHUsl ypaBHEHUH U HEpaBeHCTB. | paduyeckne MeToIbl
pelIeHus 3a7ay ¢ mapameTpaMu.

Ucnonb3oBanue rpadukoB (yHKIMA JUIsi  HUCCIEAOBAHMS  IPOIIECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPU PEIICHUH 3a]1a4 U3 APYTUX YUeOHBIX TPEIMETOB
Y PEATbHOM KU3HMU.

Hauana MmaTeMaT4yecKoro aHajamnsa

[IpumeHeHne TPOM3BOJHONW K HCCICAOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh M
sKcTpeMyMbl. HaxoskJieHue HaumOOJbIIero W HAaWMMEHBIIEro 3HAYCHUN HEMpEepBhIBHOMN
GbyHKIIMM Ha OTpE3Ke.

[IpuMeHeHne TpOU3BOJHOM I HAXOXKICHUSI HAUITYUIIEro PEMECHUs B IPUKIAAHBIX
3a/1avax, JUisl ONPEACIICHHs] CKOPOCTH M YCKOPEHUS Tpoliecca, 3a1aHHOoT0 (popMyIon wim
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO  TiepBooOpa3HbiX.  I[lepBooOpasHbie
aneMeHTapHbIX pyHkiuii. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

WNuterpan. I'eomeTpuyeckuid CMBICI HMHTETpasia. BbIUKCIEHHE ONpPEeneEHHOTO
uHTerpaina no Gopmyne Herotona-Jleitoauna.

[IpumeneHnne WHTErpana Juisl HAXOXKACHUS TUIONIAIeH TUIOCKUX (QUTYp U 00BEMOB
F€OMETPUUYECKUX TEJL.

[Tpumepsr  pemennit  audepeHnnanbHBIX  ypaBHEHHMA.  MareMaThdecKoe
MOJIETUPOBAHUE PEATbHBIX MPOIECCOB C MOMONIBLI0 TU(PdHEepEeHIINATBHBIX YPABHEHUM.
HNPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuyenus B 10 kiiacce o0yyarommiicsi moJyyuT CiaeAyronue npeaMeTHbIe
pe3yabTaThl MO OTACJIbHBIM TeMaM (eliepaibHOil pabodeil mporpaMmbl y4eOHOTO Kypca
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«Anredpa 1 Havajga MaTEMaTU4YECKOI'O aHAIHU3a»:

Yucia 1 BBIYHCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: PAIMOHAJIBHOE YHUCIO, OECKOHEeYHas
nepuoanyeckas Apo0b, MPOUEHTHI, UPPALMOHAIBHOE YHUCI0, MHOKECTBA PAllMOHATIBHBIX
U IEUCTBUTEIILHBIX YUCEN, MOAYJIb JCHCTBUTEIBHOIO YUCIIA;

MPUMEHATh APOOM W MPOUEHTHI ISl PElIeHUs] MPUKIATHBIX 3a7a4 U3 Pa3InYHbIX
OTpaciiedl 3HaHUU U PEaIbHOU )KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, IpPaBUJA OKPYIJICHUS, NPUKUIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C LEIbIM MOKA3aTeNeM, UCII0Ib30BaTh
NOXOALIYI0 (POpMY 3aMMCH ACHCTBUTENBHBIX YUCEN JIJISl PEIICHUS TPAKTUYECKUX 33124
Y IIPEACTABJIECHUS JaHHbIX;

CBOOOJHO OMNEpUPOBAaTh MOHATHEM: apU(METUYECKU KOPEHb HaTypalbHOU
CTEIEHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATIBLHBIM IMOKa3aTeseM;

CBOOOTHO ONEPUPOBATH MOHATUSAMMU: JIOTapU(M YuCiIa, JECATUUHBIE U HaTypaJbHbIE
norapuMsl,

CBOOOJIHO OIEpUpPOBaTh MOHATHSMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YHUCJIOBOI'O apryMEHTa;

OIIEpUPOBATh IOHATUAMHU: APKCUHYC, APKKOCHMHYC M apKTaHI€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO OMEepUpPOBaTh TMOHSATUSMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTH Pa3INYHbIE METOIbI PEIICHUS PAlMOHAIBHBIX U TPOOHO-PAIIMOHATIBHBIX
YpaBHEHUM, IPUMEHSITh METOJ] UHTEPBAJIOB JIJIs1 PELICHUS HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOU IEPEMEHHOM, MHOTOUJICH
C menbiMu K03 duIneHTaMu, KOpHH MHOTOYICHA, MPUMEHAThH JEJICHHEe MHOTOWICHA Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera nis pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TOHIATHIMHU: CHCTEMa JIMHEWHBIX ypaBHEHWIA, MaTpUIIa,
ONpEeIeNIUTENb MATPUIIBI 2 X 2 U €r0 FT€OMETPUUYECKUI CMBICT, UCIIOIb30BaTh CBOMCTBA
ompenenuTenss 2X2 1y BBIYUCICHUS €Tr0 3HAYCHUS, MPUMEHSITh OMPENSTUTENN s
pelIeHUs CUCTEMbl JIMHEWHBIX YpPaBHEHUH, MOJIEIUPOBATh pEalbHbIE CUTYyallUH C
MIOMOIIBKD CHCTEMBI JIMHEWHBIX YPAaBHEHUW, HCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
MOMOIIBIO MATPHUIL U ONIPEAETUTENEH, MHTEPIPETUPOBATH MOIYUYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ICMCTBUI C KOPHIMU JJIsl TPE0Opa30BaHUs BhIPAKEHUI;

BBITIOJIHATh NPeoOpa3oBaHUs YHUCIIOBBIX BBIPAKEHUHM, COJEpXKAIIUX CTEINEHH C
palMOHATIBHBIM MTOKA3aTEeIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB JUisi MpeoOpa3oBaHMs JOTApUPMUUECKUX
BBIPAKCHUU;
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CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: HPPALMOHAIBHBIC, I[OKa3aTeJbHbIE U
Jorapu(pMUYECKUe ypaBHEHMS, HAXOJUTh HMX PELIEHUS C TOMOUIbI0 PABHOCHIIBHBIX
[IEpEXOJ0B UIIA OCYLIECTBIIAS IPOBEPKY KOPHEN;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMyNbl sl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJHO OMEpPUPOBAThH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTh
HeoOXxonuMble (HOPMYIBl JJisi PEHIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIENTUPOBATh peajbHble CUTYyallMd Ha SI3bIKE ainreOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA 110 YCIIOBUIO 3aJa4yH, UCCIIEJO0BATH IOCTPOCHHBIE MOJECIH C
UCIOJIb30BaHUEM allliapara anareopsl.

DyHKIUH U TPaPUKH:

CBOOOJIHO OMEpUPOBATh MOHATUSMHU: (DYHKIHUSA, CIMOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3UIUS (YHKIUH, rpa@uk (YHKIKU, BBITOIHATH
aJIeMEeHTapHbIe Mpeodpa3oBaHus rpad@uKoB GyHKINMT;

CBOOOTHO ONEPUPOBATH MOHATHSIMU: 00JIaCTh ONPEIEIECHUS U MHOXKECTBO 3HAUCHUI
GyHKIMH, HYTU QYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OMEPUPOBATH MOHSATUIMU: 4ETHBIC U HEYETHBIC (PYHKIINH,
nepuonnyeckue (yHKIUH, TPOMEKYTKM MOHOTOHHOCTH (QYHKIIMH, MaKCUMYMbI U
MUHUMYMbI QYHKIINY, HauOOJIblIee U HaUMEHblIee 3HaueHne QyHKIMU Ha IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATHAMU: CTETIEHHAs (DYHKIUS C HATYPAJIbHBIM U LEJIBIM
nokaszaTesieM, rpauk CTENEHHOM (DyHKUIMH C HaTypalbHBIM M LEJBIM IOKa3aTeleM,
rpa¢UK KOpHS N-OM cTemeHM Kak (QYHKIUM OOpaTHOW CTENeHH C HaTypaJlbHbIM
HoKa3aTesneM;

ONEepUPOBaTh MOHATUSAMU: JIMHEIHAs, KBaJApaTUUHAs U IpOOHO-TUHEHAs pyHKIUH,
BBITIOJIHATD JIEMEHTAPHOE UCCIIEJOBAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TTIOKa3aTeabHas 1 JIorapudMudeckas QyHKIUH,
UX CBOICTBa U rpa)uKH, UCIIOJIB30BaTh UX IPa(UKH IS peLICHUs] YpaBHEHUH;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: TPUTOHOMETPUYECKAs! OKPYKHOCTB,
orpesiesieHue TPUrOHOMETPUUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

HCIOJIb30BaTh TpadUKu (PYHKIMM AJIS UCCIENOBaHMS MPOIECCOB U 3aBUCUMOCTEH
IpU pEelIeHUU 3a/ad U3 JPYTUX Y4YeOHBIX MPEIMETOB U PEAbHOM >KU3HM, BBIPAKATH
(dopMmyIamMu 3aBUCUMOCTU MEX1y BEIMYMHAMU;

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A:

CBOOOJHO OMEPHPOBATH TMOHATHUSAMU: apuMeTHUecKass ¢ TeOMEeTpHUUYECcKas
nporpeccusi, OECKOHEUHO YOBIBaIOIasi TE€OMETpUYECKas MPOTPECCHUsi, JMHCHHBIA W
OKCIIOHEHITUATBHBIA POCT, (GOpMysa CIOXKHBIX MPOICHTOB, MMETh MPECTABICHHUE O
KOHCTAHTE;

HCIMOJIB30BATh MPOTPECCUU ISl PELIEHUS PEATIbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa;

CBOOOJIHO OIEPUPOBATH MOHSATUSIMHU: TIOCJIEIOBATEIIBHOCTh, CIOCOOBI 3aJlaHMs
MOCJIEIOBATENIbHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEI0BATEIBHOCTH, IOHUMATh
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OCHOBBI 3apOKIEHHSI MATEMAaTUYECKOTO aHAIN3a KaK aHaIu3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATH MOHATHSIMH: HENpEpbIBHbIE (YHKUHUHU, TOYKH pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOIHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HEMIPEPBIBHASA HA OTPE3KE, TPUMEHSTh
CBOICTBA HENPEPBIBHBIX (DYHKIIMI AJis pelieHus 3a1a4;

CBOOOJHO ONEPUPOBATH MOHATUSAMM: MEpPBasi U BTOpas MPOU3BOJHBIE (YHKIIUH,
KacarenpHas K rpaduky QyHKINM;

BBIYHCIISATh MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUU ABYX
(GyHKUUH, 3HaTh POU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BaTh FT€OMETPUUYECKUNA M (PU3NYECKUN CMBICI MPOU3BOJHOM JUIsl pelieHus
3ajad.

MHo:KecTBa H JIOTUKA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTI€pallui HaJl MHOKECTBAMU,

UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar ISl ONMUCAHUSA PEabHbBIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO  OINEpUPOBATH TMOHSATUSAMHU: OIpeJeTeHue, TeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, JOKA3aTeIIbCTBO, PABHOCHIIBHBIC
YPaBHEHUSI U HEPABEHCTBA.

K xoniry o0ydyenust B 11 kiiacce oOydaronuiics mojayquT CIeAYIONUE TPEeIMETHBIC
PE3yNbTATHI MO OTIEIBHBIM TeMaM (henepanbHoi pabodeil mporpamMmbl yd4eOHOTro Kypca
«Anrebpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYMCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHIATHUSMHU: HATYpaJbHOE W IIEJI0€ YHCIIO, MHOXKECTBA
HATYPAJIbHBIX U LEIbIX YUCEN, UCTIOIB30BaTh MPU3HAKH 1eIMMOCTH LenbiX uncen, HO/ u
HOK nHaTypanbHbIX YMCEN ISl pEUICHUS 3a/1a4, IPUMEHATh alroput™M EBkina;

CBOOOTHO OTIEPUPOBATH MOHSATHUEM OCTATKA MO MOJIYJIIO, 3aMMChIBATh HATypalbHbIC
YUCJIa B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOHO OMEPHPOBATH TOHATHUSAMHU: KOMIUIEKCHOE YHCIO ¢  MHOXECTBO
KOMITJIEKCHBIX YHCEJl, TPEJACTaBIsATh KOMIUIEKCHBIE YHCJIa B alreOpanyeckod W
TPUTOHOMETPUYECKON (opMe, BBHIMONHATH apuMETUUECKHE OIepaldd C HUMH H
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOHO OMEPHPOBATH TMOHATHSAMHU: HWPpPANMOHATBHBIC, TIOKA3aTEeIbHBIE W
norapuMUYECKUe HEPABEHCTBA, HAXOAWTHh WX PEIICHHUS C TOMOIILI0 PaBHOCHIBHBIX
IIEPEX0/I0B;

OCYLIECTBIISITH OTOOP KOPHEHN MPHU PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS,

CBOOOJIHO ONEpPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTh
HEeoOXoauMble (QOpMYJIbl JJIsI PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;

CBOOOJIHO OMNEPHUPOBATH MOHSITUSIMU: CHUCTEMA M COBOKYMHOCTh YpPaBHEHUU U
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HEPABEHCTB, PABHOCWIBHBIE CHCTEMBl WU CHCTEMBI-CIICICTBUS, HAXOAUTh pEIICHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pelarb paluuMoHalIbHbIE, UPpPALMOHANBHBIC, MMOKAa3aTeNbHbIE, JorapupMUUecKue u
TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA, COJEPKALIUE MOIYJIN U MTapaMETPHI;

MPUMEHSATh IpaQUUecKue METOIbI ISl pelIeHUs] YPAaBHEHU 1 HEPABEHCTB, a TAKkKe
3a/1a4 ¢ IIapaMeTpaMu;

MOJICJIUPOBATh peajbHbIe CUTYyallMd Ha SI3bIKE anreOpbl, COCTABISTH BbIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJa4H, HCCIEN0BATh IOCTPOEHHBIE
MOJIENTM C MCIOJb30BAHMEM ammapara aiareOpbl, WHTEPIPETUPOBATH MOTYyUEHHBIN
pe3yJIbTar.

DyHKIUHA U TPAPUKU:

CTpOUTh TpaduKud KOMIO3ULIMM (QPYHKIUH C TOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIUIA;

CTPOUTh T'€OMETpUYECKHEe O00pa3bl YpaBHEHHWW M HEPABEHCTB Ha KOOPJIUHATHOM
IJIOCKOCTH;

CBOOOTHO OMEPUPOBATH MOHATUSMU: TPAPUKH TPUTOHOMETPUUECKUX PYHKITUH;

OPUMEHATh QYHKIUH JIJIsI MOJECJIUPOBAHUS U UCCIIEIOBAHMSI pEAJIbHBIX IIPOLIECCOB.

Hauyana maTeMaTH4ecKOro aHAIM3a:

UCTIOJIh30BaTh MPOM3BOIHYIO IS WCCIIEeNOBaHHS (DYHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJIWUTh HaWOOJbIIee W HAWMEHbIIee 3HAYCHHS (QYHKIMU HENpPEepPHIBHOW Ha
OTpEe3Ke;

UCTIOJIh30BaTh IPOM3BOJHYIO [UISI HAXOXKICHHS HAWIYYIIero pemieHus B
NPUKIAIHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHYCCKHX, 3aJa4ax, IJIs ONpeIaciICHUS
CKOPOCTH W YCKOPEHHUSI MpoIiecca, 3aJaHHOro (hOpMyIIoil il TpaduKoMm;

CBOOOJIHO OIEPUPOBATH MOHATHUSMH: IIEPBOOOpa3Hasi, ONPEACIEHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIC AIMEMEHTAPHBIX (PYHKIINI U BBIYUCIIATH HHTETPaJ 10 (hopmyie
Hrrorona-JleiiOnumna;

HAXOJUTh TUIOIIAIH TIOCKUX QUTYP U OOBEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TPEJCTaBICHHE O MATEMaTUYECKOM MOJEIMPOBAHUN Ha MPHUMEPE
coctaBiieHUs MU PepeHIHATbHBIX YPaBHEHUH;

pemiath TMPUKIAIHBIE 3aJadd, B TOM YHCIE COIUATHHO-DKOHOMHYECKOTO W
du3nuecKoro xapakrepa, CpeACTBAMU MAaTEMAaTHIECKOTO aHAIH3a.

21



®denepanbHas padbouas mporpamma | Matemartuka. 10-11 knaccsl (yriy0a€HHBIA YPOBEHD)

TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KomnuectBo OCHOBHEBIE BUIBI A€SITEILHOCTH
HasBanue pazgena (Tembi) OCHOBHOE COAEpKAHNE
4acoB oOy4arommxcs
MHO0XECTBO IEHUCTBUTCILHBIX 24

quceil. MHOTOYWIEHBI.
PammonanbHble ypaBHEHHS U

HEPaBEHCTBA. X0/1a peLICHUsI MATEMAaTUYECKUX 3a]aY, a
C . [IprumeHenue TeopeTuko- .
HUCTEMBbI JIMHEUHBIX, TaKXe PEAJIbHBIX IPOLIECCOB U SIBJICHUM.
. MHOKECTBEHHOTO amnmapara JJs
YpaBHEHUH P OnepupoBaTh MOHATHIMU:

MHO»XecTBO, onepauuu Hajl
MHOECTBAMH U UX CBOMCTBA.
Juarpammel Diinepa - BeHHa.

pelieHus 3aaad.

Pannonansabie uncna. OOBIKHOBEHHBIE U
JECATUYHBIE APOOH, MPOIIECHTHI,
OECKOHEUYHbIE IEPUOIUIECKUE APOOH.
[Ipumenenue apoOeii U MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a/1a4.
JlecTBUTENBHBIC YHCIIA.

PanmronanbHble 1 MppallMOHAJIBHBIE
yrcia. ApudpMeTHYECKUE ONIEPALIH C
JNEUCTBUTEIIbHBIMU YHUCIIAMU.

Monyiib AEUCTBUTEIBHOTO YHUCIIA U €TO
cBoiicTBa. [TpubOnmKEHHBIC BHIYUCIICHMUS,
IIPaBWJIA OKPYTJICHUS, IPUKHUJIKA U
OLICHKA PEe3yJIbTaTa BHIYUCICHUN.

Hcnonb30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapat JJis ONHCaHus

palMoHaIbHOE YUCI0, OECKOHEYHAas
nepuoaudecKkas 1po0b, IPOIEHTHI,
UPPALMOHAIBHOE U IEHCTBUTEIBHOE
YHCJIO; MOJYJIb I€MCTBUTEIBHOTO YHCIIA;
UCII0JIb30BaTh 3TH MOHITHUSA MPU
MPOBEJACHUU PACCYKICHUN U
JTOKA3aTeNIbCTB, IPUMEHSThH APOOH U
IIPOLEHTHI [T PELICHUS MPUKIIAIHBIX
3a7a4 U3 Pa3jIMyHbIX OTpaCiIed 3HAHUU U
peabHOM HU3HU. VCrIonb30BaTh
MpUOIMKEHHBIE BRIYUCIICHUS, IPABUIIA
OKPYTJICHUS, IPUKUJIKY U OLIEHKY
pe3yJIbTaTa BIYUCICHUM.
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OCHOBHBIE METO/IbI PELICHUS LIENIBIX U
JIpOOHO-PAllMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOTOWIEHBI OT OJHOU
IIEpEMEHHOM. [/[eleHne MHOrowieHa Ha
MHOTOYJIEH C OcTaTKOM. Teopema be3y.
MHOro4eHsbI ¢ UEIbIMU
koadpunuenramu. Teopema Buera.
Pemenue cucrtem JIMHEHHBIX
ypaBHEHUH. MaTpuiia CHCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpuilbl 22, €ro reoMeTpUIECKUI
CMBICJI M CBOMCTBA; BBIYMCIIEHUE ETO
3HAYECHUs; IPUMEHECHHUE ONIPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Penienne npukiaaHbix
3a71a4 C ITOMOIIBI CUCTEMBI JIUHEUHBIX
ypaBHECHUH

[IpuMeHATh pa3Iu4YHbIE METObI
pEIIeHHS pallMOHATBHBIX U APOOHO-
palMOHANIBHBIX YPABHEHUN; a TAK)KE
METOJI UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATHSIMU MHOTOYJICH
OT OJTHOM IIEPEMEHHOM, €T0 KOPHU;
MIPUMEHSTH JEJIE€HNE MHOTOYJICHA Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy besy

U TeopeMy Buera s pemienus 3aaad.
OnepupoBaTh MOHATHSIMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MAaTpHUILIa,
ONPEIENUTEND MATPULIBI.
Hcnonp3oBaTh CBOMCTBA
onpenenurTens 2 X 2 111 BBIYUCICHUS
€ro 3Ha4eHUs1, IPUMEHSITh
ONPENIENUTENN ISl PEIIEHUSI CUCTEMBI
JIMHEUHBIX YPaBHECHUM.
MopaenupoBath peajibHbIE CUTYaINH C
MTOMOIIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUI, HCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C IOMOIIBIO
MaTpull U OIIPEACIIUTEIIEH,
UHTEPIPETUPOBATH ITOJYYEHHBIN
pe3ynbpTar
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OyHKIMHU U rpad UK.
CreneHHas QyHKIUS C UEIbIM
[OKa3aTeJIeM

12

OyHKIIKS, cIOCO0BI 3a/1aHus QYHKIIUH.
B3aumno oO6paTHbIe QYyHKIIMH.
Komnozunus ¢pyuxuuit. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeobpazoBaHus rpaguKoB GyHKIHMA.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
UETHbie 1 HEUETHBIC PYHKIIHUH.
[lepuonuueckue GyHKIMH.
[IpoMexyTKM MOHOTOHHOCTH (DYHKIIUU.
MaxkcuMyMbl U MUHUMYMBI ()yHKIIHH.
HauGonbiiee u HaumeHsblIee 3HaYCHUE
byHKIMM Ha TPOMEXyTKe. JInHelHas,
KBaJIpaTU4HAs U IPOOHOIMHEITHAS
byHKIIMU. DIeMeHTapHOe UCCIeA0BaHNE
U TIOCTpOCHHE rpadUKOB ITUX (YHKITUH.
Crenens ¢ uenpIM nokaszarenemM. buaom
Hprorona.

CreneHHas QyHKIUS C HATYpaJIbHBIM U
LeIbIM NIOKa3aTesneM. E€ cBoicTBa u

rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0blI 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (YHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKunMu, 00JIaCTh
OTIpe/IeTICHNs] © MHO>KECTBO 3HAYCHUI
GyHKIUU, HYIU QYHKITUH, TIPOMEKYTKH
3HAKOIOCTOSHCTBA; JIMHEHHas,
KBaJ[paTUyHasi, IPOOHOIMHEHHAS 1
cTerneHHast QYHKIUHU. BBIOIHATE
BJIEMEHTapHBIC MPEOOPa30BAHMS
rpadukoB GyHKIUNA. 3HATH U YMETh
JI0Ka3bIBaTh YETHOCTH MM HEYETHOCTD
GyHKIUH, TEPUOIUYHOCTD (PYHKITNH,
HAXOJUTh MPOMEKYTKA MOHOTOHHOCTH
GyHKIMY, MAKCUMYMbl 1 MUHUMYMBI
GbyHKIMH, HAanOOJIbIIIee U HAMMEHBIIIEe
3HaueHue (PYHKIIUU Ha IPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpauyYeCcKu CBOMCTBA IMHCHHOM,
KBaJPATHIHOU, TPOOHO-TUHEHHON U
CTeTICHHOW (DYHKITHIA.

BeipaxaTs popmynamMu 3aBUCUMOCTH
MEX1y BETUYMHAMH.

3HaTh onpeieNieHue U CBOMCTBA CTENIEHU
C LIETIBIM MTOKa3aTeseM;
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noAXoAsIyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YUCEIT JJIS PEIICHUS
MPAKTUYCCKUX 33719 U MPEACTABICHHS
JTAHHBIX

ApudmeTrueckuil KOpeHb 15 ApudMeTHYECKUi KOPEHb HaTypaJbHOU

N-0ii CTETNICHH. CTETIeHU U ero cBoiicTBa.| POpPMYIUPOBATH, 3aITUCHIBATH B

HppanuroHaibHbIe YpaBHEHUS ITpeoOpazoBanus YHCJIOBBIX| CUMBOJIMYECKOW popMe U UCIIOJIb30BATh
BBIPOKEHUN, COJCPKAIIUX CTCTICHH H| CBOWCTBA KOPHS N-OW CTEIICHM JJIS
KOPHH. peoOpa3oBaHus BEIPAKCHHM.
HppanuroHaibHbIe ypaBHEeHHs.| HaxoauTh pemeHus uppanroHaaIbHbIX
OcHOBHBIC METO/TbI pCIICHHMSI| YPaBHEHHUH C ITOMOIIBIO PABHOCHIIBHBIX
UppaIoOHATBHBIX ypaBHEHUH. TIEPEX0JI0B WU OCYIIECTBIISS IPOBEPKY
PaBHOCHWIIBHBIE TIepexonbl B penieHud| KopHei. CTpouTh rpaduk GyHKINH
UppaIoHATBHBIX ypaBHeHUH. CBOWCTBA| KOPHS N-0i CTENICHU KaK 0OpaTHOM st
U rpaduk KOpHS N-OH cTenmeHW Kak| (pyHKIWU CTETIeHH C HATypalbHBIM
byHknuum ~ oOpaTHOW  CTEMEHW  C| MoKasaTelieM
HATYpaJIbHBIM ITOKa3aTeIeM

[TokazarenbHast GyHKIHS. 10

IToka3aTenpHbIe YpaBHEHHUS

CreneHnp ¢ palmOHAIBHBIM MOKa3aTeNIeM
u e€ cBoiicTBa. [lokazaTenpHas QyHKIuS,
e cBorictBa u rpaduk. Mcnonb3oBanue
rpaduka  QYHKIUU IS pelIeHUs
ypaBHeHUU. [loka3aTenpHbIe ypaBHEHUS.
OcHOBHbIE METO/IbI penieHus
MOKa3aTeIbHbIX YPaBHEHUI

@opmMyNIUPOBATH ONPEICIICHUE CTEIEHU
C PallMOHAJIBHBIM ITOKA3aTEIEM.
BrimonHaTh mpeodpa3oBaHus YMCIOBBIX
BBIPAYKCHUH, COAEPKAILUX CTEIIEHU C
PalMOHAIBHBIM IOKA3aTEIEM.
Hcnonb3oBaTh TUGPOBBIE PECYPCHI

25



denepanbpHas padoyas nmporpamma | Marematuka. 10-11 kmaccs! (yrinyOnEHHbBIA YPOBEHbD )

JUTsl IOCTPOEHHUsI rpaduka
MOKa3aTeNbHON QYHKUINUU U U3yUYEHUS €€
CBONCTB.

Haxonuts pelienus noka3aTesbHbIX
YpaBHEHUU

Jlorapudmudeckas ¢yHKIIHS. 18 Jlorapudm uncna. CoiicTBa norapudma.| Jiagars, olpezeneHue JorapuMa Yncia;
Jlorapudmuyeckue ypaBHEeHUS JlecsiTuuHbBIE U HATYpaIbHbIC JECATUIHOTO U HATYPAIBHOTO
norapudmel. [IpeodbpazoBanue norapu¢ma.
BBIPQXKCHHI, COACPIKAIIMX JIOTAPHPMBL. | Vlcronp30BaTh CBOHCTBA norapumMoB
Jlorapudmudeckas GyHKus, e€ JUTsl IpeoOpa3oBaHus JIorapuMUUecKuX
CBOJICTBA U TPadHK. BbIpakeHu. CTpouTh rpaduk
Ucnonb3oBanue rpaduika GyHKIUM 715 norapuMUYecKOl (yHKIUI KaK
peIICHNs YPAaBHCHHH. oOpaTHOH K MOKa3aTeIbHOU U
JlorapudmMudeckue ypaBHEHHUS. UCIIOJIb30BaTh CBOMCTBA
OCHOBHBIE METOBI PEIICHHUS JIorapuMIUIecKoi (yHKIUH IS
Jorapu(pMUYECKUX YPaBHEHUIA. pelLIeHus 3a1au.
PaBHOCHIIBHBIC IEPEXO/IBI B PELICHHH HaxonuTh pemenus porapuMuIecKux
JIOrapu(pMUICCKHX ypaBHCHUM YPaBHEHUH C IOMOIIBIO PABHOCWIBHBIX
MEPEXO/I0B WU OCYIIECTBIISISI TPOBEPKY
KOpHEU
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC

BBIPAYKCHUS U YPABHEHHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

JlaBathb ornpeaeneHus CuHyca, KOCUHyca,
TAHI€HCa U KOTAHT€HCa YHCIIOBOTO
apryMeHTa; a TaK)Ke apKCHHYCA,
apKKOCHHYCA M apKTaHT'€HCa YucJa.
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OnpeaeeHre TPUTOHOMETPUUECKUX
(yHKUMN YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUI.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIBI IJIs
npeoOpa3zoBaHusl TPUTOHOMETPUYECKHUX
BbIpakeHU. [Ipumensate Gopmysl
TPUTOHOMETPHH 1Sl PELLIEHHS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHU

IlocnenoBaTeIbHOCTH U
Iporpeccuu

10

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS
rocJieioBaTeabHOCTe. MeTos
MaTeMaTU4YeCKOW UHAYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocieaoBaresbHOCTU. VIcTopus aHann3a
OECKOHEYHO MaJbIX.

ApudmeTrndeckas U TeoMeTpuIecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMmerpuueckas mporpeccusi. Cymma
OecKoHEeUYHO yObIBaroOIIeH
FeOMETPUUECKON IPOTPECCUH.
JIMHEWHBIN U SKCHOHEHIIUAIBHBIN POCT.
Yucno e.

dopMyJia CIOKHBIX ITPOLEHTOB.
Hcnonp30BaHue nNporpeccuu st
pellIeHus pealIbHBIX 3aj71a4 MPUKIaTHOTO
xapakTepa

OnepupoBaTh MOHATUSIMU
MOCJIEIOBATEIbHOCTD, CITIOCOOBI 3aJaHus
MIOCJIEI0BATENIBHOCTEN; MOHOTOHHBIE U
OTrpaHUYEHHBIE MTOCIIEA0BATEIBHOCTH;
MCCIIE0BATh MTOCIEA0BATEIBHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonmy4ats npeacTaBieHue 00 OCHOBHBIX
ujesixX aHanu3a 0ECKOHEYHO MaIbIX.
JlaBath omnpeneneHre apudmeTnuecKon
Y TEOMETPHUYECKOIN IPOrPECCUHN.
JlokaspIBaTh CBOMCTBA apu(MEeTUIECKON
Y TEOMETPUYECKON IPOTPECCUH,
HaXOJIUTh CYMMY YJIEHOB IPOTPECCHH, &
TaK)Ke CyMMY 4JIE€HOB 0€CKOHEUHO
yOBbIBaroOIIEl reOMETPUYECKON
IIPOTPECCHUMN.
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Hcnonb30BaTh NPOrpeCCUn IS
penieHus 3a1a4 NpUKIagHOTO XapaKTep.
[TpumeHsATH HOPMYITY CIOKHBIX
IIPOLICHTOB JJISI PELLICHMS 3a/1a4 U3
peanbHON NPAKTUKH

HenpepoiBHbIE (hyHKINU.
IIpousBogHas

20

HenpepoiBHbIe QYHKIIMN U X CBONCTBA.
Touka pa3psiBa. ACUMITOTHI TpaUKOB
¢bynkiuit. CBolicTBa QPyHKIMH
HEIpPEPBIBHBIX HA OTpe3ke. Meroa
WHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB.
[IpuMeHeHue CBOKCTB HEMPEPHIBHBIX
byHkuui 11 perieHus 3anay. [leppas u
BTOpas MPOU3BOAHBIEC (DYHKIINH.
Ornpenenenue, reOMETPUUECKUN U
(U3UIECKUIA CMBICIT POU3BOTHOM.
YpaBHEHHE KacaTeIbHOU K TpauKy
¢bynkiuu. [IporusBoaHbIE AI€MEHTAPHBIX
dbynkiui. [IponsBoaHast CyMMBI,
IIPOU3BEICHMS, YACTHOIO ¥ KOMIIO3ULINN
byHKIII

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HEIpepbIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PYyHKIIMU, aCUMIITOTA rpaduka
byHKIMY.

[IpuMeHATH CBOMCTBA HEMPEPHIBHBIX
GbyHKUMN U1 peleHus 3a1a4.
OnepupoBaTh MOHATHSIMU: TIEpBast U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh GU3HUECKUI U
r€OMETPUUYECKHUN CMBICJ TTPOU3BOIHOM;
3aMUCHIBAaTh YPABHEHHE KAaCaTEIbHOM.
BbluncnsaTh Npou3BOAHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOTO U CIOKHOU
byHKIUY.

N3y4aTh Npon3BOIHBIE JIEMEHTAPHBIX
byHKIUH.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKUM CMBICT TPOU3BOIHOMN ISt
peleHus 3a1a4y
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[ToBTOpEHue, 06001IEeHHE,
CUCTEMaTHU3aUs 3HAHUU

OcHOBHbIE MOHATHS Kypca aareopsl u
HayaJl MaTeMaThudeckoro anammza 10
Kjacca, 0000IIeHrEe U CUCTEMAaTH3aI1s
3HAHUU

[IpuMeHATP OCHOBHBIE IOHATHS Kypca
aJreOppl U Ha4aJ MaTeEMaTU4ECKOro
aHaJIM3a JUId PEeLICHMs 3a1a4 U3
pEaIbHOM )KU3HU U IPYTUX IKOJBHBIX
IPEAMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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KommuecTBo OCHOBHBIE BUJIbI I€ATETHHOCTH
HasBanue pazaena (Tembi) OcHOBHOE cojiepkaHue pazjena (TeMbl)
4acoB oOy4Jaromuxcs
Uccnenosanue QpyHKIuii 22 [IpuMeHeHne Mpou3BOIHON K

IIOMOIIIBIO HpOHSBOI[HOﬁ

UCCeIOBaHUI0 QYHKITUN Ha
MOHOTOHHOCTh ¥ IKCTPEMYMBHI.
Haxoxnenue HanOosbInero u
HAWMEHBIIIETO 3HAYCHUS HEeTIPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke.

[TpuMeHeHue MPOU3BOTHON ISt
HAXOXJICHHS] HAaUJTy4IlIero peueHus B
NPUKIAIHBIX 3aa4ax, 1JIs ONpeAeIeHus
CKOPOCTH M YCKOPEHMUS IpoIlecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.
Komnosunius ¢pyHKIMMA.

I' eomeTprueckue 00pa3bl ypaBHECHUHN U
HEPABECHCTB HAa KOOPAUHATHOU
MJIOCKOCTH

Crpoutsb rpapuk KOMNO3UIUHU G YHKIHAN
C TIOMOUIBIO JIIEMEHTAPHOTO
WCCIIEJIOBAHUS M CBOMCTB KOMIO3UIIHH.
Ctpouth reoMeTpruiecKue o0pasbl
YpaBHEHUI ¥ HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH.
Hcrnons30BaTh IPOU3BOIHYIO JIJIs
uccieoBaHus GyHKIIMKA HA
MOHOTOHHOCTb M SKCTPEMYMBI;
HaXOJUTh HAaMOOJIbIIIEe M HAMMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTh rpaduku HyHKIUN Ha
OCHOBAHUH IIPOBEIEHHOTO
WCCJIeIOBAHMUS.

Hcnonb30BaTh TPOU3BOIHYIO TS
HAXOKJICHHS] HAWJTY4IlIEro peieHus B
MPUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKUX, 3a7a4ax,
JUIS1 ONIPEIEIEHUSI CKOPOCTH U YCKOPEHHU S
mpolecca, 3aJIaHHOTO (hOPMYJIION UITH
rpaduxom. [lomyuaTs mpencraBienne
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O IPUMEHEHUH NIPOU3BOIHOU B
Pa3IMYHBIX OTPACIISIX 3HAHUUI

[lepBooOpa3Has u UHTETpas 12 OnepupoBaTh NOHITUAMU:
[TepBooOpa3zHasi, OCHOBHOE CBOMCTBO nepBooOpaszHasi U OnpeaeIEHHBIN
nepBooOpasHbiX. [lepBooOpazHbie unTerpai. Haxonuts nepsooOpasnbie
aneMeHTapHbIX QyHKuui. [IpaBuna AJIEMEHTAPHBIX (PYHKIIUNA U BBIYUCISATH
HaxX0XICHHs TIepBO0OpasHbIx. MHTerpas.| uHTEerpan no ¢popmyie Herorona-

I eoMmeTpruecKknii CMBICT UHTErpaa. Jleitbuua.

Brruuciienue onpenenéHaoro uarerpana | HaxoauTs miomany niockux Guryp u
no gopmyne Herotona- JleitOuuiia. 00BEMBI T C TOMOIIBIO ONPEACIEHHOTO
[IpuMeneHue nHTErpaia s MHTErpayia. 3HaKOMUTBCS C

HAXOXJACHUS TUIOIIQICH MITOCKUX GUTYp | MAaTEMATHYECKUM MOJIEIMPOBAHUEM HA
U 00BEMOB T€OMETPUUECKUX TETI. npumepe TudPepeHranTbHbIX
[Ipumepsl pemeHni ypaBHeHuU. [loyuats npeacrasieHue o
muddepeHnnanbHbIX YpaBHEHUH . 3HAYEHUH BBEJCHUS MOHATHS UHTETpaja
MaremaTnueckoe MOAEINPOBAHUE B Pa3BUTHUU MATEMaTUKHU

peanbHBIX MPOLIECCOB C MOMOIIBIO

nuddepeHInanbHbIX YpaBHEHUT

['paduxu 14 Tpuronomerpudeckue GyHKIHH, UX Hcnonb3oBaTh UGPOBBIC PECYPCHI IS

TPUTOHOMETPUUYECKUX CBOICTBa U TpadUKH. MOCTPOCHUS TpaduKOB

(GyHKIMA. OT60p KOpHEH TPUTOHOMETPHUIECKIX TPUTOHOMETPUUYECKUX (DYHKIINH H

Tpuronomerpruueckue YPaBHEHUH C OMOIIBIO W3y4YEHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUYECKOUN OKPY>KHOCTH. Pemrate TpuroHoMeTpU4ECKHE
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Pemenne TpuroHOMETpUYECKHUX
HEPaBEHCTB

YPaBHEHUS U OCYIIECTBIISITH OTOOP
KOpPHEU C ITIOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH.
[TpuMeHATh (HOPMYIBI TPUTOHOMETPUHU
JUTSL PEIICHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonp30BaTh MHPPOBBIC PECYPCHI TS
MIOCTPOGHUS U HICCIIE0BaHMUs TpaduKoOB

byHKIMH

WppannonanbHbie,
NOKa3aTeIbHbIE U
norapupMuyecKue
HEpaBEHCTBA

24

OCHOBHBIC METO/BI PECIICHHSI
MIOKa3aTEeNbHBIX U JIOTAPUPMUIESCKIX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHCHUN U
HEPABEHCTB

[IprMeHsATh CBOMCTBA MMOKA3aTEILHOU U
norapudmudeckon GyHKITUN K peleHU0
MOKAa3aTeIbHBIX U JIOTApUPMUUECKUX
HepaBeHCTB. OO0OCHOBATH
PaBHOCUJIBHOCTh NIEPEXO0B.

Petiate uppanuoHaJIbHbIE U
KOMOMHHPOBAHHBIC HEPABEHCTBA, C
MMOMOIIIBI0 PABHOCHIIBHBIX MTEPEXOI0B.
Hcrons30BaTh rpaduyecKie METOIBI U
CBOMCTBA BXOJISIIIUX B YPABHEHUE WIIU
HEPaBEHCTBO YHKIMH TSI PEIICHUS
3aJa9u
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denepanbpHas padoyas nmporpamma | Marematuka. 10-11 kmaccs! (yrinyOnEHHbBIA YPOBEHbD )

KomrnekcHelie uncna 10 KommiekcHblie uncia. Anredpanueckas u
OnepupoBaTh NOHATUSIMH: KOMIUIEKCHOE
TPUrOHOMETpUYECKas POpMbI 3aITUCH
YKCJIO 1 MHOKECTBO KOMILJIEKCHBIX
KOMIUIEKCHOTO YHCIA.
YHCell.
ApudpmeTryeckue oneparmnm ¢
[IpencraBiaTh KOMIUIEKCHBIE YHCIIA B
KOMIUIEKCHBIMU unciaMu. 3o00pakenue .
. | anreOpanyeckou u
KOMIUJIEKCHBIX YHCe Ha KOOPAUHATHOU .
TPUTOHOMETpUYECKOH (hopme.
iockoctu. @opmyna Myaspa. Kopuu
. BeinoniHats apudmMernyeckue onepanuu
N-0if CTENEHU U3 KOMIUIEKCHOTO YHCIa.
C HUMU.
[IprMeHeHne KOMITJIEKCHBIX YnCceN s
N300paxkaTh KOMIUIEKCHBIE YUCJIA HA
penieHus: GU3NIECKUX u .
KOOPJMHATHOM MIIOCKOCTH. [IpUMeHsITH
reOMETPUYECKUX 3a7a4
dbopmyny MyaBpa u norydaTh
MIPEACTABIEHUE O KOPHAX N-Oi cTeneHn
13 KOMIUIEKCHOTO YHCJIa. 3 HAKOMUTBCS C
pUMepaMy MPUMEHEHUSI KOMIUIEKCHBIX
qyceN JJi PEeLIEeHUs] TEOMETPUUECKUX U
buzndyeckux 3a1aq
HartypanbHbie 1 11e/1b1€ yncaa 10 HarypanbHbie u 11e51bl€ Yncha.

[IpuMeHeHre TPU3HAKOB JETUMOCTH
nenpix yncena, HOJl u HOK, ocraTkoB 1o
MOJTyJTI0, aniroput™Ma EBkinaa ais
pellIeHus 3a71a4 B 1EJIbIX YUCTaxX

OnepupoBaTh MOHATUIMU: HATYPAJIbHOE
U 1[E€JI0€ YHCIIO, MHOXKECTBO
HATypaAJIbHBIX U LEJbIX YUCET.
Hcnonp30BaTh NPU3HAKU JETUMOCTH
LEJIBIX YUCEN; OCTATKH 10 MOJYJIIO;
HO/I u HOK HarypanbHBIX YuCET;
anroput™ EBknnna nis pemeHus
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3agad.

3anuceIBaTh HaTypaJbHbIC YHUCJIa B
Pa3siIMYHbIX TO3UITUOHHBIX CUCTEMAX
CUHCJICHUA

CucreMsl pallMOHAIbHBIX, 12 CucreMa 1 COBOKYITHOCTb YPABHEHUH.
UppaMoOHaIbHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI - OnepupoBaTh MOHATUSIMU: CUCTEMA U
[TIOKa3aTCJIbHbIX U CJICACTBUA. COBOKYITHOCTb YPaBHCHUU U HEPABEHCTB;
Jorapu(p)MUUECKUX YpaBHEHUN OCHOBHBIE METOJIbI PELIEHUS CUCTEM M | pEIlleHHEe CUCTEMBI MIM COBOKYITHOCTH;
COBOKYITHOCTEH pallMOHAJIbHBIX, PaBHOCHUJIbHBIE CUCTEMBI U
MppallMOHAJILHBIX, ITOKA3aTCIBHBIX U CUCTeMBbI-clieACcTBUs. HaxoauTe
norapu(GMUIECKUX ypaBHEHHH. pelIeHUs CUCTEM U COBOKYITHOCTEU
[IpumMeHeHne ypaBHEHUN, CUCTEM H LEJIBIX PALMOHAIBHBIX,
HEPABCHCTB K PCIICHUIO MPpPpAllMOHAJILHBIX, ITOKA3aTEIBHBIX U
MaTEeMaTUYCCKHX 3a1a4 U 3aJ1a49 U3 JorapupMUYecKuX ypaBHCHUH U
Pa3IMYHBEIX 00IacTel HAYKH M PEaJIbHOM | HepaBeHCTB. IIpUMEHSATH CUCTEMBI
JKU3HH, HHTEPIIPpETALNA IOTYICHHBIX YPAaBHEHUH K PELIEHUIO TEKCTOBBIX 3a/1a4
pe3ynbTaToB U3 pa3IMYHbIX o0sacTeil 3HaHUH U
peanbHOU KXU3HHU; UHTEPIIPETUPOBATD
NOJIy4eHHbIE peleHus. Vcnonbs3oBath
1i(poBBIe pecypChl
3aja4y ¢ napaMeTpamu 16 PannonanpHble, UppallMOHAIBHBIE, Bri6upats crioco6 perieHus

MoKa3aTelbHbIE, JJIorapupMHUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JOTapU(PMUAYECKUX U
TPUTOHOMETPUUECKUX YPABHEHHUHN
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C IIapamMeTpaMH.
[TocTpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJENEN peaIbHBIX
CUTYyallUi C IOMOILBIO YPAaBHEHHUI,
CHUCTEM YpPaBHEHUI U HEPABEHCTB C
rapaMeTpaMu

Y HEPABEHCTB, COJIEPKAIUX MOAYJIHU U
napameTpsl. [Ipumensts rpaduueckue u
AHAUTUTUYECKUE METOBI JJIs1 PEIICHUS
YPaBHEHUN U HEPABEHCTB C
rapaMeTpaMi, a TaKKE UCCIICTOBAHUE
GyHKIMI MEeTOJaMU MaTeMaTHYECKOTrO
aHaju3a.

Ctpouts u uccienoBaTh
MaTEMATUYECKUE MOJEIN PEATbHBIX
CUTYalMi C TIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM C MapaMeTpaMu

[ToBTOpEenue, o600IIEHNE,
CHUCTEMATH3ALIMS 3HAHUH

16

OCHOBHBIC TTOHATHS U METOJBI Kypca,
000011IeHNEe U cCUCTEMATH3AIHA 3SHAHUI

MoaenupoBars peajabHble CUTYalli Ha
A3BIKE aJITe€OPbI, COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI
I10 YCJIIOBUIO 3a1a4M, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM ammapara aareOpsl,
VMHTEPIPETUPOBATH NOJTYUYECHHBIN
pe3yJbTar.

[TpumensTh QyHKIMM 15
MOJICJIMPOBAHUS U UCCIIEIOBAHUS
peabHBIX MPOLIECCOB.

Pewate npuknagxeie 3agaum,
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B TOM YHCJIE COLIMATILHO-
HKOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU alreOpsl U
MaTEMaTUYECKOT0 aHaIHu3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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DOEJEPAJIBHAS PABOYAS IMPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBnsieTcst oqHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEero
o0pa3zoBaHus, TaK Kak 00ecriedYMBaeT BO3MOKHOCTh U3YUEHUS AUCIUILINH €CTECTBEHHO-
Hay4YHOM HANPABJIECHHOCTHU U MPEAMETOB T'yMaHUTAPHOTO IKKIIA. [[0OCKOJIBKY JIOTHYECKOE
MBIIUICHHE, (OPMUPYEMOE TMpPU H3YUYCHUU OOYYAIOMUMUCS TOHITUHHBIX OCHOB
TEOMETPHUM, TPH JIOKA3aTEJIbCTBE TEOPEM U TOCTPOCHUU IETOYKH JIOTHYECKUX
YTBEPKACHUMN MPU PEIICHUNU T€OMETPUUYECKUX 3a]1a4, YMEHUE BBIJIBUTATh U OMIPOBEPraTh
TUNIOTE3bI HEMTOCPEACTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 33/1a4 €CTeCTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTH (PU3UYECKUX 3a/1au.

Ilens ocBoeHms mporpamMmbl yueOHOro kKypca «l'eomerpusi» Ha yriyOoJIEHHOM
YPOBHE - pPa3BUTHE HWHIUBHUIYAIbHBIX CIOCOOHOCTEH OOyYaromuXxcs MPU H3YUYECHUH
r€OMETPHH, KaK COCTABIISIOIIEH MpeaMeTHOoN obnactu «MaTtematrka U HHGOPMATHKAY)
yepe3 00ecreueHre BO3MOXKHOCTH MPUOOPETEHUS M MCIOJb30BaHUs 0oJiee TIIyOOKHX
FCOMETPUYECKUX 3HAHUN U JEHUCTBUH, CIEU(PUIHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISI
YCHEITHOTO MpOo(EeCCHOHANTBLHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJb30BAaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3a7auyaMu  Kypca TEOMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMHU KypC 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuiupeHrue TPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOM KYJIbTYpHl H
dbopMupoBaHUE OCO3HAHHS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (UTYypaX KaK O BaKHEHITUX
MAaTeMaTHYECKUX MOJEAX, TMO3BOJSIOMIMX OIMUCHIBATh W H3ydaTh pa3HbIE SBICHUS
OKPYKaIOUIEro MUpa, 3HaHUE MOHATHIHOTO ammapara no pasuaeny «CrepeomeTpus»
y4eOHOTr0 Kypca T€OMETPHH,

dbopMupoBaHUE YMEHHS BIIAJIETh OCHOBHBIMH TMOHSATHUSMHU O MPOCTPAHCTBEHHBIX
durypax m WX OCHOBHBIMH CBONCTBaMHU, 3HaHHWE TeopeMm, (HOpMya U YMEHHE HX
MPUMEHSATh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOJWTh HECTAHJAPTHBIC CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHHUS PACIO3HABATh HA YEPTEKAX, MOJCIAX U B pEaJTbHOM MHPE
MHOTOTPAaHHUKU U T€JIa BpalleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dbopMupoBaHME TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS
MaTeMaTUYeCKUX Teopwid, (OPMHpPOBAHWE TIOHUMAHHUS POJU AKCUOMATHKH TPHU
MPOBE/ICHUY PACCYKICHUM;

dbopmMupoBaHue yMEHUS BIaJAETh METOJIaMH JIOKA3aTEIbCTB U AJITOPUTMOB PEIICHMUS,
YMEHUSI UX MPUMEHSTh, MPOBOAUTH JI0KA3ATENIbHbIE PACCYXKICHUS B XOJE PEUICHUS
CTEPEOMETPUUECKHUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COJICPKAHUEM,
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dbopMupoBaHuEe TPEACTaBICHUS O HEOOXOJMMOCTH J10KA3aTeNbCTB MPU OOOCHOBAHUU
MAaTEMATHUYCCKUX yTBep)KI[CHI/Iﬁ U poOJIM aKCHMOMATHKHW B IIPOBCACHHMU ACAYKTHBHBIX
paccyXIcHUH;

Pa3BHUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYAIBHBIX U TBOPUYCCKUX CITOCOOHOCTEH
oOydJarommxcs,  IO3HABATEILHOW  AKTHBHOCTH,  HWCCJICJIOBAaTCIbCKUX  YMCHHH,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3YUEHHUIO TEOMETPHH;

dopmupoBanue HYHKIIHOHATLHON TPAMOTHOCTH, PEICBAHTHONW T€OMETPHUH: YMCHHUS
pacno3HaBaTh MPOSBICHUS TEOMETPHUCCKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pCANbHBIX J>KM3HEHHBIX CHUTYaIlUsAX W TPH HU3YYCHHHM JAPYTUX YYCOHBIX TPEIMETOB,
NIPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEATbHBIX CUTYAIIHH,
MCCJICIOBAHUS ITOCTPOSHHBIX MOJICIICH, MHTEPIPETAIUN MTOJTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEP)KAaTCIBLHBIMU JTUHUAMU ydeOHOTO Kypca «I'eomeTtpus» B 10-11
KJ1accax SIBJISIIOTCS : «IIpsiMBIE U TUTOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukny, «Tema BpamieHus», «BEKTOpbl M KOOPJIWHATHI B MPOCTPAHCTBEY,
«/IBWKEHUS B POCTPAHCTBEY.

Chopmynupoannoe B DI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
NOHSTHSIMHU», PEICBAHTHBIX T'€OMETPUH Ha YIiyOJEHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIepKaTelIbHBIM JIMHUAM Y4eOHOro Kypca, a
(dbopMHUpOBaHUE JTOTUYECKUX YMEHHUN pacrpesiessieTcsl He TOJIbKO M0 COoAep>KaTeabHbIM
JUHUSM, HO W 1o roaam oOydenus. ConepikaHue 0Opa3OBaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yibTataM  ocBoeHuss  DenepanbHOW  pabouyelt  MPOrpaMMBbl,
pacnpenenéHHbIM 10 TofaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM OOpa3zoMm, 4YTOOBI KO
BCEM  OCHOBHBIM, TPUHIMUIHAIBGHBIM  BOIpOcaM  oOyuwaromuecs  oOpaliaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBIAJACHUE T€OMETPUIECCKUMU TTOHSITHUSIMU
M HaBbIKAMHM TIOCIIEJIOBATEIbHO U TMOCTYMaTeIbHO, C COOJIOJIEHUEM MPUHIIMIIA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI€OMETPUUYECKHUX
pEACTaBICHUN O0OYyJYalOIIMXCsl, pacmupss ©  yriayomsas e€, o0pasys NpodHbIC
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK M3y4eHUIO TEOMETPUU HA YIITYOJIEHHOM YPOBHE TIO3BOJISIET:

co3aaTh ycnoBus Aia AuddepeHimanu o0ydeHus, TOCTPOCHHS UHIUBUTYATbHBIX
oOpa3oBaTeIbHBIX NPOrpaMM, OOECTeUUTh YIIIYONEHHOE HU3YYCHHE TEeOMETPUHM Kak
coCTaBJIsiolIeH yueOHOoro npeamera «MaremaTukay;

MOATOTOBHUTH OOYYAIOIMUXCS K TPOJOJDKEHUI0 M3yYEHUS MATEMATHKU C YYETOM
BbIOOpa Oynmymieir mpodeccun, obecreunBas TPEEMCTBEHHOCTh MEXAY OOMIMM U
npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha m3yuenue ydyebHoro xypca «['eomerpus» Ha yriayOJIeHHOM YPOBHE OTBOJIUTCS
204 ygaca: B 10 xnacce - 102 yaca (3 yaca B Henento), B 11 kiacce - 102 yaca (3 vaca B
HEJIEJTIO).
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COIAEPKXAHHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpuu. Touka, mpsiMas, TIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anmHoe pacnosioxeHne npsMbIX B IPOCTPAHCTBE: nepeceKaromuecs,
napajuiebHble W CKpEIIMBaIoOIIUecs: Npsmble. [Ipu3Haku CKpPEIUBAIONIUXCS MPAMBIX.
[TapannenbHOCTh MPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE: MapasuiesibHbIE MPSMbIE B
MPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, MapaICIbHOCTh MPSIMOM U MIIOCKOCTH.
[lapannenbHoe W LEHTpPAIbHOE MNPOEKTHUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapajieIbHOTO MNpoeKTHUpoBaHus. M3o00paxkeHue ¢uryp B mapamieabHON
NpPOEKIMU. YTJbl C COHAIpPaBICHHBIMH CTOPOHAMH, Yrojd MEXAY NpsSIMbIMU B
npoctpaHcTBe. llapaienbHOCTh IJIOCKOCTEW: MNapajUledbHbIE IIJIOCKOCTH, CBOMCTBA
napajuieNbHbIX TuIockocTel. [Ipocrelimue npocTpaHCTBEHHbIC (DUTYPHI HA TJIOCKOCTHU:
TeTpa’aAp, Napajuleenune]], HOCTPOEHUE CEUCHHIA.

[TeprieHAUKYJISIPHOCTh TPSIMOM W TIJIOCKOCTH: TMEPHNEHIMKYISIPHBIC TIPSMbIE B
IPOCTPAHCTBE, MPSAMbBIE MapajuIe/IbHble U MEPIEHAUKYISPHbIE K IJIOCKOCTH, MPHU3HAK
NEPHEHIUKYISAPHOCTU MNPSIMOM U TUIOCKOCTH, TEOpEMA O MPSMOM MNEPHEHAUKYISIPHOM
II0CKOCTH. OpTOroHasbHOE MpOeKTHpoBaHWE. llepneHAuKynssp U  HaKIOHHBIE!
pPacCTOSIHUE OT TOYKHU [0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH, MPOEKIIUS
¢burypsl Ha I0CKOCTh. [lepneHANKYISIPHOCTD TIOCKOCTEH: MIPU3HAK
NEPHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpéxX nmeprneHanKyaspax.

YTriael B NPOCTPAHCTBE: YIrOJl MEXAY IPSAMON U IUIOCKOCTBIO, IBYTPAHHBIM Yrod,
JMHEWHBIA YroJl ABYIpaHHOro yria. TpéXrpaHHbli U MHOrorpaHsbie yribl. CBoiicTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBONCTBa IUIOCKMX M JABYTPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJia.

MHororpaHHuKH

Buael MHOrOrpaHHHUKOB, pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: N-yroiapHas npusma,
mpsiMasis Y HaKJIOHHAs TpPU3MbI, OOKOBasg © TMOJHAs TOBEPXHOCTh TMPU3MBI.
[Tapannenenunen, npsMOYroJIbHBIM Napajuieaenunes u ero cpoictea. Kparyaimue mytu
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupamuna: N-yrompHas mMUpamMuja, MpaBWIbHAS W yCEUEHHAS MMHUPAMUIBI.
CaoiicTBa péOep U OOKOBBIX TpaHell mnpaBuiIbHOM mnupamuabl. [IpaBuiibHBIE
MHOTOTPAaHHUKHU: TpaBUJIbHAS MpHU3Ma U MPaBUIbHAS MUPAMUIA, TPABUIbHAS
TpeyrojibHas MUPaMUJIa U MPABUIBHBIN TeTpadap, KyO. [IpeacraBnenne o nmpaBUIBHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABIP.

Boluncnenve 31€MEHTOB MHOTOIPAHHUKOB: pEOpa, nuaroHanu, yribl. [Lmomans
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IJIOIIA/Ib OCHOBAHHUIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMoi npusmebl. [lnomaas 60KOBOIM MOBEPXHOCTH U
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[IOBEPXHOCTH IIPAaBWIBHOM NMUPAMUBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUBI.
CummeTpuss B INPOCTPAHCTBE.  DJIEMEHTBI ~ CUMMETPUM  IIPaBUJIBHBIX

MHOTI'OTpaHHUKOB. CUMMETpUS B IPABUIBHOM MHOT'OTPAaHHHUKE: CUMMETpUs

napajijieenunea, CAMMETPUS IIPABUIbHBIX IIPU3M, CHMMETPHs IIPAaBUJIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANIPABIICHHBIE U ITPOTHUBOIIOJI0KHO HAIIPABJIECHHBIE BEKTOPHI.
PaBencTBO BEKTOPOB. [I€MCTBUSA C BEKTOPAMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucyio. CBOWCTBA CIIOKEHUSI BEKTOPOB.
CgolicTBa yMHOXEHHSI BEKTOpa Ha uncio. [loHdaTue komiiaHapHubie BeKTOpbl. [Ipu3Hak
KOMILIAHAPHOCTH TPEX BEKTOPOB. [IpaBuno mapauienenunena. Teopema o pa3iiokKeHUH
BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpam. [IpssMoyronpHas cucrema KOOpJIAUHAT B
npoctpaHcTBe. KoopauHatsl BekTtopa. CBA3b MEXAY KOOpJAWHATAMH BEKTOpAa H
KOOpJAMHATAMU TOYEK. YTOJ MEXAYy BekTopamMu. CKalasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJia BpalueHus

[ToHsTHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, OOpasyroliue TmoBepXHOCTel. Tena BpalleHus: IWIMHIP, KOHYC,
yceu€HHBI KOHyc, cepa, map. BzaumHoe pacnonoxenue cdepbl U IIIOCKOCTH,
KacaTeJbHas INOCKOCTh K cepe. M300paskeHue Ten BpalieHus Ha miIockocTu. Pa3BépTka
IIMH]Ipa U KoHyca. CummeTpust cepsl U mmapa.

O6bEM. OcHOBHBIE CBOICTBA 00BEMOB Tes. Teopema 00 00bEME MPSIMOYTOIBHOTO
napaJuiesienureia u ciencTBus u3 He€. O0bEM MpsSMOi M HAKIIOHHOM MPU3MBI, IUIUHAPA,
nupaMuibl U KoHyca. O0BEM I1apa U MapoBOro CErMeHTa.

KoMOuHanuu Ten BpamieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B IIWIHHIP,
onucaHHas okoJio muuHapa. [lepecedenne cdepsol u mapa ¢ mwiockocteio. Kacanue mapa
u chepsl MWIOCKOCThIO. [ToHSITHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJIO cdepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHUSI.

[Tnomaas MOBEepXHOCTH MWIWHIPA, KOHYCA, IIIommaab chepsl u e€ yacteid. [lonodue
B mpoctpaHcTBe. OTHOIICHHE O00BEMOB, TUIOMIAJEH TOBEPXHOCTECH MOMAOOHBIX (QuTyp.
[IpeobGpazoBanne momoOusi, romoreTus. PemieHne 3amad  Ha  MJIOCKOCTH €
UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHune ceyeHUii MHOTOTPAHHUKOB M TEJl BpallCHUs: CEUYCHHUS UMUIIMUHIpa
(mapayiieabHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYca (MapajieIbHOE OCHOBAHUIO U
MPOXOSIEE Yepe3 BEPIIHUHY), CEUCHHs Ilapa, METOJbl MOCTPOEHUSI CEYEHUN: METOA
CJI€I0B, METOJI BHYTPEHHETO MPOSKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH.
BexkTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE YMHOXKEHUE
BEKTOpOB. CBOMCTBA BEKTOPHOrO YMHOXeHHUs. lIpsMoyrosibHas cucremMa KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxenue Bektopa no 6asucy. KoopaunatHo-
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BEKTOPHBIA METOJI IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUsA B IPOCTPAHCTBE

JIB>xkenust mpoctpanctBa. OtoOpaxkenus. J[BuxkeHus: u paBeHCTBO ¢uryp. OO0mue
CBOMCTBA [JBW)KCHUW. BuIbl [BWKEHHUN: MApaJUIENbHBIM IIEPEHOC, LEHTPAIbHAS
CUMMETpHsI, 3€pKajbHasi CHUMMETpPHUs, MOBOPOT BOKpYr mnpsMoi. IlpeoOpasoBanus
nonoOus. [psimas u cdepa Ditnepa.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJIHO OMNEPUPOBATH OCHOBHBIMHM TOHSTHUSMH CTEPECOMETPUM TPU PEIICHUU
3a/1a4 U MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHUI;

NPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEJACTBUS M3 HUX TIPU PEIICHUHU
TEOMETPUYECKHUX 3a]1a4;

KJIacCU(PUIIUPOBATh B3aUMHOE  PACIIOJIOKEHHE TMPSAMBIX B  IIPOCTPAHCTRE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C YIJIaMU B POCTPAHCTBE: MEXKY
NPSMBIMU B MPOCTPAHCTBE, MEXTY MPSMOMN U ITIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMH C MHOTOT'PAaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IIpU3Ma, MUPaAMUA,
NpSIMOYTOJILHBIN Mapasuienenumen, Kyo);

KJIacCU(UIUPOBATH MHOTOTPAHHUKH, BBIOMpasi OCHOBAHUS JIJIsl KJIacCU(DUKAIUY;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITIOJHSATH TApAJIJIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAJIEHOE MMPOSKTUPOBAHUE PUTYD
HAa TUIOCKOCTb, BBITIOJHATh N300pakeHUs PUTYp Ha TIIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB PA3JIMYHBIMH  METOJIaMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
COOKY, CHU3Y;

BBIYUCIIATh IUIOIIAAM MOBEPXHOCTEM MHOTOTPAaHHHMKOB (HpH3Ma, MNHpPaMUa),
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJHO OMEpUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh U
MJI0CKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJHO  OMEPUPOBATH  TMOHATHUSIMH, COOTBETCTBYIOIIUMHU  BEKTOpaM M|
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPAMM;

pelmaTh 3a/laud Ha JOKa3aTeIbCTBO MAaTEMATHUYECKHMX OTHOLIEHUM M HAXOXKIACHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSISI  U3BECTHbIE  METOJbl MPU  PEIICHUU
MaTeMaTU4YeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

NPUMEHSITh  TPOCTEHIIME  NporpaMMHBIE  CpEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELUICHUH CTEPEOMETPUUYECKUX 3a]1a4;

U3BJI€KaTh, NPeoOpa3oBbIBATH UM  HHTEPIPETUPOBATH  MH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, NPEACTaBICHHYIO Ha uepTexax U
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PUCYHKaX;

IIPUMEHATH ITOJIYyYECHHBIE 3HAHWS HA INPAKTUKE: CPAaBHUBATH M AHAIM3UPOBATH
peanpHbIE CUTYyallud, NPUMEHATH W3yYEHHBIE IMOHATHS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTudecku c(hpopMyInpoBaHHON MPOOJIEMbl, MOACIUPOBATh peajbHbIE CUTYallUU Ha
A3bIKE TE€OMETPUHM, HCCIEAOBaTh IOCTPOEHHBIE MOJEIM C  HMCIHOJb30BaHUEM
reOMETPUYECKUX MOHITHI U TeopeM, ammnapaTa anreopbl, pelarh NpakTHYeCcKue 3a1aun,
CBA3aHHBIE C HAXOKJICHHUEM T€OMETPUUECKNUX BEJINYUH;

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHsS I'€OMETPUU KaK COCTaBHOM
yacTh yHJaMeHTa Pa3BUTHSI TEXHOJIOTHUM.

K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IWJIMHAPUYECKOM, KOHUYECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CLIOCOOBI MOTYUYESHHUS;

OTIepUPOBATH MOHSATUSMHU, CBA3aHHBIMU C T€JIAMU BPAILICHUS : LIUITUHAPOM, KOHYCOM,
chepoit u mapom;

pacno3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, cdepa U I1map) U OOBSACHATH
CIIOCOOBI TOTYYEHUS TEJ BPAILCHUS;

KJIaccu(UIUPOBATH B3AMMHOE PACIoiOKeHUE chephl U MIOCKOCTH;

BBIUUCIISITh BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TN BpAIlEHUS, 00BbEMBI U
IUTONIAM TIOBEPXHOCTEH MHOTOIPAHHUKOB W TEJl BpAllleHHs, TE€OMETPUUYECKUX TeNl C
npuMeHeHHeM GopMyT;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU, CBSI3aHHBIMU ¢ KOMOMHAIIMSIMU TEJ BpaIllleHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B c(epy U OMUCAHHBIN OKOJIO C(ephl,
cdepa, BIUCaHHAsI B MHOTOTPAHHHK WJIM TEJIO BPAICHUS;

BBIUMCIISITh COOTHOIICHHS MEXIy TIUIONIAJAsIMU TIOBEpXHOCTeH U 00BbEMaMu
II0T00HBIX TEI;

N300paXkaTh M3ydaeMble (DUTYpHI, BBIMOIHATH (BHIHOCHBIE) TIJIOCKHE YEPTEXKH W3
PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TeJ
BpallICHUS;

U3BJICKaTh, HMHTEPIPETUPOBATH W  MpeoOpa3oBbiBaTh  HMH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha dYepTexax H
PUCYHKAX;

cBOOOJ/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpallMy HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;

pelmaTh T€OMETPUYECKHE 3aJayd Ha BBIUYMUCICHHE YIJIOB MEXIY MPAMBIMU H
IUIOCKOCTSIMM, BBIYHUCIEHUE pACCTOSSHUM OT TOYKM JIO IUIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A IPH PELICHNH;

CBOOOJHO ONEpPUPOBATH MOHATUSMU, CBSI3aHHBIMU C JIBMDKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBMIKCHUIA,

BBITIOJIHATh U300pa’Ke€HUsI MHOTOTPAaHHUKOM U TEJ BpaIlEHUs MPU HapaljieIbHOM
NEPEeHOCce, LIEHTPAIbHOW CHUMMETPUHU, 3€PKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT

42



®denepanbHas padouas nmporpamma | Maremaruka. 10-11 kimaces! (yriyOn€HHBIN YPOBEHB)

PSIMOM, peoOpazoBaHus MOJ00HUS;

CTPOUTh CEYCHHMS MHOTOTPAHHHKOB M TEJ BpAIICHUS: CEUYCHHUS IWIMHIpA
(mapayiieIbHO U NEPHEHAUKYISIPHO OCH), CEUCHUSI KOHYca (MapajieIbHOE€ OCHOBAHUIO U
MPOXOJSIIee Yepe3 BEPIINHY), CEUCHHS 11apa;

MCITOJIb30BaTh METOJBI IMIOCTPOCHHS CEYCHHI: METOJ CJICIOB, METO/ BHYTPECHHETO
MIPOEKTUPOBAHMUS, METO]T IEPEHOCA CEKYIIEeH MIOCKOCTH;

JIOKa3bIBATh TEOMETPUUCCKUEC YTBEPIKICHHUS;

MPUMEHATh TEOMETpUYEeCKHUe (DAKTBI I PEIICHHS CTEPEOMETPHUYECKHX 3ajad,
NIPEIITOJIAraloIUX HECKOJIBKO IIIaroB PEIICHUS, €CIU YCIOBHS NMPUMCHCHHUS 3aJIaHbl B
SIBHOM M HEsIBHOU popMme;

pelarh 3ajJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHONICHUN W HaXOXKJICHHE
TCOMETPUYCCKUX BEIIMUNH;

NPUMCHSTH TPOTPAMMHBIE CPEJICTBA M JICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
IIPH PEIICHUN CTEPEOMETPHUCCKHUX 3a/1a4;

NPUMCHATh TOJYyYEHHBIC 3HAHWS Ha NPAKTHUKE: CPaBHUBATh, aHAJIM3UPOBATh H
OIICHMBATh PEAJIBHBIC CUTYAIMH, IPUMEHATh U3yYCHHBIC TIOHSITHS, TCOPEMbI, CBOMCTBA B
npolecce TOWCKa  PEIICHHS  MaTeMaTHYecKH CHOPMYJIUPOBAHHOW  TPOOJIEMBI,
MOJICJTUPOBATh pealbHBIC CUTYaIlMH Ha S3bIKE TE€OMETPHH, MCCIEI0BATh IMOCTPOCHHBIC
MOJICTH C WCIIOJIb30BaHWEM T€OMETPHUYECKUX TOHSATHH M TEOpeM, ammapara aiareOpsl,
pelaTh MpakTHYECKUE 3a7a9H, CBI3aHHBIC C HAX0XKIEHUEM Te€OMETPUICCKUX BETTMIHH;

UMETh TPEACTABICHUSI 00 OCHOBHBIX JTallax Pa3BUTH T'€OMETPUU KaK COCTABHOM
qacTu (yHIaMEHTa Pa3BUTHS TEXHOIOTHIA.
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10 KVIACC
HasBanue pazaena (temsl) | KonuaecTBo
OcHOBHOE conep:KaHue OCHOBHBIE BUIbI J€ATEIBHOCTH YYaIIuXCs
Kypca 4acoB
BBe/ieHIE B CTEPEOMETPHUIO 23 OnpenensiTe IIOCKOCTh Kak (GUrypy, B

OcHOBHBIE TPOCTPAHCTBEHHbIE (DUTYPHI.
[lonsiTUst cTepeoMeTpuu: ToukKa, npsmMas,
IUIOCKOCTD, MTPOCTpaHcTBO. OCHOBHbBIE
npaBWiIa U300pakKeHHs Ha PUCYHKE
IUIOCKOCTH, TApAJUICIIbHBIX MPSAMbBIX
(OTpe3KOB), CepeIUHbI OTPE3KA.
[lonsiTust: nmepecekaromuecs mIOCKOCTH,
NepeceKarouecs npsiMas 1 MiIoCKOCTbh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MMPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMUX O0BEKTOB. AKCHOMBI
CTEPEOMETPHHU U IIEPBHIE CIEACTBHS U3
HUX.

Crioco0slI 3a1aHus MPSMBIX U IJIOCKOCTEN
B nipocTtpaHcTBe. O003HAUEHUS NPSAMBIX U
miockocteil. Ceuenusi. U300paxeHue
CeYeHUN

KOTOPOM BBINOJHAETCS TIIIAHUMETPUSL.
JlemaTe MpOoCTEUIIINE JTOTUUECKUE
BBIBOJIbI M3 AKCMOMATHUKH TIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
00BEKTOB, HCATH3AINECH KOTOPHIX
SABJISIFOTCS aKCUOMBI reoMeTpuu. M3yuars,
MPUMEHSATH TPUHLIMUIIBI TOCTPOCHUS
CCUCHMH.

Hcnonb30BaTh 1151 MOCTPOCHUS CEUCHUIN
METO/I CJIEIOB, METOJl BHYTPEHHETO
MPOEKTUPOBAHUS, METOJI IIEPEHOCA
CEKyIIEH MIIOCKOCTH.

Pemath cTepeomeTprdeckue 3a1auu: Ha
ONPEJICIICHUE BUJIa CECUCHUS U
HaXO0KJACHHUE €ro IJIOMaIu.
AKTyanm3upoBaTh (PaKkThl 1 METOIbI
TUTAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Hcnonp30BaTh Mpy peIICHUH 3a1a4
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nUpaMuU/Ibl, Kyba U IpU3MBbl, KOTOPbHIE
IPOXOJAT Yepe3 ux peopa.

N3o0paxenne nepecedeHus MoTyuYeHHbIX
IJ10cKocTe. PackpamBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU
L[BETAMM.

Merton cnenoB g NOCTPOEHUST CEUECHU.
CBolicTBa nepeceyeHuid NpsIMbIX U
rockocren. [loctpoeHue ceuenui B
nupamue, Kyoe no TpémM ToukaMm Ha
pé6pax. Co3aHre BRIHOCHBIX YepPTEKEH
Y 3aMKUCh IIarOB MOCTPOEHHUS.
[ToBTOpEHNE MITAHUMETPHH.

Teopema 0 mponopLHOHATBHBIX
orpeskax. [TogoOue TpeyroibHUKOB.
Teopema MeHenast. Pacu€Tsl B ceueHUSIX
Ha BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHUSA [NIAHUMETPUU U CTEPEOMETPHUHU

CJIEIyIOIINE JITAHUMETpUYecKue (HaKkThl U
METOJIbL:

Teopemsr Paseca u 0
IIPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJNTOpPUTM JI€JIEHHS OTPE3Ka Ha N paBHBIX
yacten. Teopema Menenas.
PaBHOOEIpEeHHBIN TPEYTOJILHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
IIpsAMOYTOBHBIN TPEYTOJIbHUK.
CBOICTBO CpeIHEN IMHUU TPEYTOJIbHUKA.
CBOMCTBO OMCCEKTPUCHI yIiia
TpeyroiabHuka. CBOMCTBO MEqUaH
TPEYrOJIbHHUKA.

[Tpu3Haky nogo0us TPEeyroJbHUKOB.
[TonyuaTs npeacTaBaeHuss 00 OCHOBHBIX
JTanax pa3sBUTHUS T€OMETPUM KaK
COCTaBHOM YacTH (pyHIaMEeHTa pa3BUTHUS
TEXHOJIOTU I

B3anmHOe pacnosioxxkeHue
[IPSIMBIX B IPOCTPAHCTBE

B3anmHoOe pacnosioxkeHue npsMbIX B
npoctpancTBe. CKpenMBaronmecs
npsimble. [Ipu3Haku ckpemmBaromuxcs
MPSIMBIX.

[lapannenbHble NpsIMbIE

Knaccudunmposats B3aumMHoe
PacToIOKEHHE MPSIMBIX B POCTPAHCTBE,
WUTIOCTPUPYS PUCYHKAMHU U TIPUBOJIS
MPUMEPHI U3 PEATbHOM KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAHUU U €IUHCTBEHHOCTH
IIPSIMOM MapajuiesIbHON JaHHOU IPSMOH,
IIPOXOIAIIECH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEKAILEH HA TaHHOU
IIPSIMOM.

JleMma 0 nepecedyeHun napaIeIbHbIX
NPSAMBIX IUIOCKOCTHIO. [apaninenbHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieNIbHbIX IPSIMBbIX.

Teopema 0 CKpeMMBAOMINXCS TPSIMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA MAPaJUIEIBHOTO
npoektupoBaHus. M3o0paxenune
pa3HbIX QUTYp B MapajljiesIbHOMI
IIPOCKLUU.

LlenTpanbHas MpoeKUus.

VYT0JI ¢ COHAIIPaBICHHBIMA CTOPOHAMU.
Yroa Mexay npsaMbIMH.

3azauu Ha 10Ka3aTeIbCTBO U
UCCIIEJOBAHUE, CBSI3AHHBIE C
PaCIIOIOKEHUEM IIPSAMBIX B
IIPOCTPAHCTBE

Jloka3sIBaTh TEOpPEMY

O CYLIECTBOBAHUU U €INHCTBEHHOCTH
napajuieIbHON NPSIMOM, MPOXOASIIEN

4yepe3 TOUKY NPOCTPAHCTBA U HE
JIeXKaIleW Ha ApYrou NMpsIMOM; JIEMMY O
MIEPECEYEHNN TITIOCKOCTH IBYMSI
NapajuieIbHBIMUA NPSIMBIMU; TEOPEMY O
TPEX NapAJJIEAbHBIX MPSAMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOIIUXCS MPSAMBIX, TEOPEMY O
CKPELIMBAOLIUXCS MPSMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAIPABICHHBIMU CTOPOHAMH.
OOBSICHATH, UTO HA3bIBACTCS
napajuiesIbHbIM U LIECHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KAK BBIIOJIHIETCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOKCTBA MApaIEIBHOTO
MIPOEKTUPOBAHMSL.

N300paxaTh B NMapauieIbHOW MPOSKITUU
pa3HbIe TEOMETPUUECKUE (PUTYPBHI.
Pemrate crepeoMeTpuyeckue 3a1auu Ha
JI0Ka3aTEIbCTBO U UCCIIEOBAHHUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE.
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[IpoBOIUTH AOKA3aTEIbHBIC
pacCyXJICHUS MPU PEIICHUU
r€OMETPUUECKUX 3a7a4, CBSI3aHHBIX CO
B3aUMHBIM PACIIOIOKEHUEM MPSIMBIX B
npoctpaHcTBe. CpaBHUBATS,
aHaJIM3UPOBATh U OIICHUBATH
YTBEPKJICHUSA C LEIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuii. MoienupoBaTh peaibHbIC
CUTYyalluH, CBSI3aHHBIE CO B3aUMHBIM
PaCIIONIOKEHUEM MIPAMBIX B
IIPOCTPAHCTBE, HA S3BIKE TEOMETPHH.
HccnenoBaTh MOCTPOEHHBIE MOJIEIIHN C
UCIIOJIb30BaHUEM F€OMETPUUYECKHUX
MOHATHI U TEOpEM, armapara anreopsl,
1M (PPOBBIX PECYPCOB.

[Tomyyats nipencTaBieHUE O
[EHTPAJIBLHOM IPOEKTHPOBAHUU U 00
UCTOpPUU PabOT MO TEOPHH MEPCIIEKTUBBI

[TapannenbHOCTh MPSMBIX U
MJIOCKOCTEM
B MPOCTPAHCTBE

[loHATHSA: mapauIeIbHOCTD NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
miockocTu. CBoOMCTBA MapasielbHOCTH

Knaccudunmposats B3aumMHoe
PacToIOKEeHHE MPSIMOU U TNIOCKOCTH B
MPOCTPAHCTBE, IPUBO/IS
COOTBETCTBYIOIIUE TPUMEPHI
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IIPSMOM U IJIOCKOCTH. I'eomeTpuyeckue
3a/1a4M Ha BBIYHMCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapaJUIEIIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
[TocTpoenue ceyenusi, MPOXOIAIIETO
4yepes3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPAVIETBHOTO APYTOU IIPSAMOM.
Pacuér otHomenuii. [lapamiensnas
NPOEKIUHS, IPUMEHEHUE TS
MOCTPOCHHUS CEUEeHUI Ky0a u
napajuiesieune1a.

CaoiicTBa napasienenunea u Npu3Msl.
[Tapannenbuble iockocTy. [Ipuznaku
[1apaJUIEIbHOCTH JABYX IJIOCKOCTEM.
TeopeMa 0 mapajuieIbHOCTH U
€UHCTBEHHOCTH IIJIOCKOCTH,
MPOXOSAIIECH Yepe3 TOUKY, HE
IIPUHAJICKAILYIO JAHHOW INIOCKOCTH U
CIIEACTBUA U3 HEC.

CaoiicTBa napaJueabHbIX IIJIOCKOCTEN: O
N1apaJUICIIbHOCTH NIPAMBIX [IEPECEUCHHUS
IIPU NIEPECEYECHUU JBYX MapaAJIIEIbHBIX
IJIOCKOCTEN TpEThel; 00 0Tpe3Kax
NapaJuICIIbHBIX MPSIMBIX, 3aKIFOYEHHBIX
MEXKy NapaJlJIEIbHBIMU U3 PEAIBHOU

YKUA3HU.
DopMyIUpPOBATH ONPEICIICHUE
[apaJlJIEIbHBIX IIPSMOM U INIOCKOCTH.
Jloka3bIBaTh IIpU3HAK O
[IapaJJIEIBbHOCTU IPSAMOU U IIJIOCKOCTH;
CBOWCTBA MMapAJUIECIIBHOCTH MIPSAMON U
IIJIOCKOCTH.

Pewate crepeoMeTpuyeckue 3a1adu
BBIUMCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C IMAPAJUICIIBHOCTBIO MPSMBIX
Y IJIOCKOCTEM B MPOCTpaHCTBE. Pemars
IIPAKTUYECKHUE 3a/1a4l Ha IOCTPOECHUE
CEYCHUH Ha yepTekax TeTpadipa u
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHUN
IIJIOCKOCTBIO.

[IpoBOAWTB JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIE PACCYKICHHUS IIPH
peLIeHUU T€OMETPUUYECKUX 3a1a4
CBSA3aHHBIX C MapAJLIECIBbHOCTBIO
IIJIOCKOCTEN.

CpaBHUBATh U aHAJIM3UPOBATH
peabHbIe CUTYaluH, CBSI3aHHBIE C
[IapaJuIeIbHOCTBIO IPSIMOM U TUIOCKOCTH
B IIPOCTPAHCTBE;
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IUIOCKOCTSIMU;, O IEPECEUECHUHU MTPSIMOM C
JBYMS TapAJIJIEIbHBIMU MIJIOCKOCTSIMU

MOJIETMPOBATH PEAJIBHBIE CUTYAIINH,
CBSI3aHHBIE C MTAPAJUIEIIBHOCTHIO IPAMOM
Y IIJIOCKOCTH B MMPOCTPAHCTBE, HA SI3bIKE
r€OMETPUH
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[lepnieHAUKYIAPHOCTD NPSIMBIX
U IUIOCKOCTEN B IIPOCTPAHCTBE

25

IloBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH, TPUTOHOMETPUS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPsIMOYT'OJIbHOTO
napajuiesienumnena. Berancnenne 1nvH
OTPE3KOB B KyO€ U MPSIMOYTOJIHHOM
napauiesIeuIeze.
[TepnieHAUKYISAPHOCTD NPSIMOM U
11ockocTu. Ilpusnax
NEPNEHAUKYISIPHOCTU MPSMOU U
I0CKOCTH. TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTHU MIPSIMOM, POXOASAIIEH
4yepe3 TOYKY MPOCTPAHCTBA U
NEPIEHIAUKYIIIPHON K TUIOCKOCTH.
[InockocTH U NEpNEHAUKYISIPHBIE UM
npsiMasi B MHOTOI'paHHHKaX.
IlepneHIMKyJIAp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyIIsapa u3 TOUKU
Ha IPSAMYIO.

Teopema 0 TpEX NMEepHEHAUKYIAPAX
(mpsiMast 1 oOpaTHas).

AKTyalu3upoBaTh (PaKkThl U METOBI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

DopmMynUpOBaATH ONPEICIICHUSA
MEPIEHANKYIAPHBIX MPSIMBIX B
MIPOCTPAHCTBE; ONPEICIICHUE MPAMOIA,
MEPIEHANKYIIPHON K IIIOCKOCTH.
Jloka3bIBaTh: IEMMY O
MEePIEHAUKYIIPHOCTH JBYX
MapaiyIeIbHbIX MPSMBIX K TPEThEH
MPSIMOIL; TEOPEMBI O CBSI3U MEKY
MapajiyIeIbHOCTHIO MPSIMBIX U UX
NEPHEHIUKYIIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOLIYIO
MPU3HAK NEPIEHINKYIIPHOCTU MPSMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAAIIECH
4yepe3 JaHHYIO0 TOUKY U
MEPHEHINKYIAPHON K JTaHHOU
IJIOCKOCTH.

N3o06paxaTh B3aUMHO
MIEPIICHAUKYJIIPHBIEC MPSIMYIO
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YTroa MexIy CKpeUBAOIIUMHUCS
npsiMbIMU. [IoMCK TTepIeHANKYIISIPHBIX
MPSIMBIX C MIOMOILBIO
NEPIEHANKYIIPHBIX NIOCKOCTEN
OproronanbHO€ MPOECKTUPOBAHUE.
[TocTpoenue ceuenuit kyba, MPU3MBI,
MPaBWILHOM MUPAMU/IBI C TOMOIIBIO
OPTOTOHAIIBHOU TIpoeKIuu. CUMMeETpus
B MMPOCTPAHCTBE OTHOCUTEIBHO
mI0cKoCTH. [I1ockocTH cuMmeTpuii B
MHororpanHukax. [Ipusnax
MEPIEeHANKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH KaK CJIEACTBUE CUMMETPHUHU.
[IpaBHIIbHBIE MHOTOTPAHHUKH

Pacuér paccrosHuii OT TOUKH 10
iockocTu. CrocoObl OMYyCTUTh
NEPIEHIUKYJISAPbl: CHAMMETPHUS, CABUT
TOYKHU I10 NapajjIeIbHON MPSIMOU.
CnBur no HenmapaIeabHON NPSIMOiA,
VU3MEHEHUE PACCTOSIHUN

Y TIOCKOCTA.

DopMyJIUPOBATH CBOMCTBO
MEPIICHAUKYJIISAPA IO OTHOLIEHUIO K
IJIOCKOCTH.

[lonyuaTp npencTaBiICHUE O 3HAUCHUN
NepneHauKyJsipa Juisl APyrux oodnactei

Hayku ((pu3HKa, SHEpreTHKa, Ja3epHbIe
TE€XHOJIOTUH), B PEAIbHOM KU3HU
(TeXHUKa, OKpY’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBA3AHHBIC
C NMPOEKUMUEN NPSIMOU HA IIOCKOCTb,
HEIEPIECHIUKYIIAPHYIO K 3TON NPSIMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPNEHINKYJIIAPAaX U TEOPEMY
o0paTHYIO TeopeMe O TPEX
NEepPHEHINKYIApaXx.

[Tonyuats npeacTaBieHue oo
OpPTOTOHAJIBHOM IPOEKTUPOBAHUU.
JloKka3bIBaTh TEOPEMY O IPOCKIUN
TOYKH Ha NPAMYIO.

Pemate cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C NIEPIEHANKYIISIPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

Pemate npukinaaHele 3a1auu,
CBSI3aHHBIE C HAXOXJACHUEM
reOMETPUYECKUX BEJIMUYHUH.
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Pemats crepeomeTprueckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TPEX MEPICHAUKYIISIPAX, HAX0XKIECHUEM
PacCTOSIHUM, IOCTPOEHUEM MIPOEKIIUAM.
CpaBHUBaTh U AaHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BbISBICHUS
JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyXJIeHuil. AHAUIM3UPOBAThH U
MOJIEJIMPOBATH HA SI3bIKE TEOMETPUU
peaIbHBIE CUTYALIUHU, CBA3aHHBIC C
MEPHEHIUKYJISIPHOCTHIO IPSMOU U
IJIOCKOCTH; UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN, B TOM YHUCJIE U C
UCIIOJIb30BaHUEM armmapara ajareopsbl

YTJIbl U paCCTOSHUSA

16

[ToBTOpEHUE: YroJl MEXK1Y IPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB.

[loBTOpEHME: Yrom MEXIY
CKPEIIMBAKOIIUMUCS IPSIMBIMU B
IIPOCTpaHCTBE. [ eomMeTpuyecKkne MeTO bl
BBIYMCIICHUS YIJIa MEXKY PSIMBIMU B
MHOTOT'PAHHUKAX.

AKTyanu3upoBaTh (aKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MIPOBOAUTH aHAJIOTUU. POPMYIUPOBATH
ONPEAEIIEHNUE IBYTPAHHOTO yIJia.
Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEVHBIX YTJIOB IBYTPAHHOTO yIJIA.
KnaccudummpoBaTts AByrpaHHBIC YTIIBI B
3aBUCUMOCTH OT UX IPagyCHON MEPBL.
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JIByrpanHsii yron. CBOMCTBO JIMHEMHBIX
YI0B ABYIPAHHOIO yria.
[TeprieBAUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
nockocrent. [IprusHax
NIEPIICHAUKYIISPHOCTH IIIOCKOCTEM;
TE€O-peMa O NPSAMOM IIepeceueHus IBYyX
IIJIOCKOCTEMN NEPIICHAUKYIIPHBIX
TPEThEH IIJIOCKOCTH.

[IpsimoyrosibHBIN Napasenenunen; Kyo;
U3MEPEHMs, CBOMCTBA NPSIMOYTOJIbBHOTO
napajuienenunena. Teopema o
JUaroHaJIy MpsIMOYTOJIBHOTO
napajulelIeIUIea U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U NPUKIIATHBIC
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM IIPSIMBIX U IUNIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IIPsIMBIE, ITapaJUICIIbHBIC INIOCKOCTH B
CTaHJApPTHBIX MHOTOrpaHHUKax. [lapa
IapajuIeIIbHbIX IUIOCKOCTEN Ha
CKPEIIUBAIOIIUXCS NPSAMBIX, PACCTOSHUE
MEXKY CKPELIUBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTyaLIUSIX.

OnyckaHue NeprneHauKyJIspoB,
DopMyIupOBaTh ONIPEACICHUE B3aUMHO

NEPIECHAUKYIIAPHBIX INIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O MPUHAKE
NEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpOBaTH CIEACTBUE

(M3 mpU3HaKa) O MEePIEeHIUKYIIPHOCTU
IJIOCKOCTH, KOTOpas NEPIEHIUKYIISIPHA
IIPSIMOM, IO KOTOPOU NEPECEKAIOTCS JBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOWCTBAX; TEOPEMY U CIEACTBUE U3 HEE
O IMaroHaisAX IPsIMOYIOJILHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIEHUKYIIIPHOCTD
IIPSAMBIX U IUIOCKOCTEU, UCTIOJIB3Ys
IUTaHUMETpUUYecKue (PaKTbl U METOJIBI.
[IpoBOAWTB JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeIbHBIE PACCYKICHHUS IIPU
pELICHUU T€OMETPUUYECKUX 3a/1aY,
CBS3aHHBIX C NEPIECHINKYIAPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJEINPOBATH HA
A3BIKE TEOMETPUHU PEAJIbHBIE CUTYALINH,
CBSI3aHHBIC
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BBIYMCIICHUE PACCTOSAHUN OT TOYKH J10
TOYKU; IPSIMOU; TIIOCKOCTU. Beruuciienue
PaCCTOSIHUN MEXIY CKPEIIMBAIOIIAMUCS
IIPSIMBIMU C IIOMOILIBIO
NIEPIICHAUKYIIIPHOU IIOCKOCTH.
TpéXrpa”HbIil yroJji, HEPaBEHCTBA 1A
TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopemMbl KOCUHYCOB
Y CUHYCOB JUIsl TPEXTPAHHOIO YIJa.
DneMeHThI cpepuyecKoi TeOMETPHUU:
reoJIe3NYECKHE JINHUU Ha 3eMIie

C MEPIEHAUKYIIAPHOCTHIO NPSIMbBIX U
TTIOCKOCTEM.

HccnenoBatk NOCTPOSHHBIE MOJIENH, B
TOM YUCJIE U C UCTIOJIb30BAHUEM armapara
anreOpsbl.

PemiaTte npuknagHeie 3a7a4u, CBSI3aHHbBIC
C HaX0XXJICHUEM T€OMETPHUUECKUX
BEJIMYNH

MHOTOTpaHHUKH

Cucremartusanus 3HaHUM:
MHOrorpaHHUK U €ro 3JE€MEHTHI.
[Iupamuna. Bunsl nupamug. [IpaBuiibHas
nupamu/a.

[Ipu3ma. IIpsimast 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma. [Ipsmon
napajuieenunes], IpsMOyroJIbHbIN
napasenenurneni, Kyo. Beimykibie
MHOrorpaHHuku. Teopema Diinepa.
[IpaBuibHBIE U MOJYIIPABUIIbHbBIC
MHOTOTPAHHUKHU

PaboTaTh ¢ yueOHMKOM: 3a7aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHus,
KOMMEHTapHH.

AHaNIU3UPOBATh PEIICHUE 3aa4H.
PucoBaTh BBINYKJIbIE MHOTOTPAHHUKH C
3aJIJaHHBIMU CBOMCTBaMU;
BOCCTaHABJIMBATH OOITUI BUJ BBITYKJIOTO
MHOTOTI'PaHHHUKA IO IBYM €r0 MPOCKIIHUIM.
Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTth BBHINTYKJIbIE MHOTOTPAHHUKH
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C Pa3HOU SMIEPOBOMN XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJIYYEHUS
pe3ynpTaTa pyu BApbUPOBAHUM JaHHBIX.
Jloka3pIBaTh CBOKCTBA ITPaBUIIBHBIX
MHOT'OrpaHHUKOB. I lmanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX NPABUIIBHBIX MHOTOIPAHHUKOB

BeKkTopsl B IPOCTPAHCTBE

12

[lonsiTue BekTOpa Ha MIOCKOCTH U B
IPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, MIPaBUIIO
napajuiesielune1a, YMHOKEHHE BEKTOpa
Ha YUCJO, Pa3JIOKEHNUE BEKTOPA 11O
0a3ucy TpEX BEKTOPOB, HE JIEKAIIUX B
OJIHOU TTOCKOCTH.

CxkansipHoe IpOU3BEICHUE, BBIUUCIICHHUE

yria MeXay BEeKTOpaMu B IMIPOCTPAHCTBE.

[IpocTenimme 3a1a4u ¢ BEKTOpaMHU

AKTyau3upoBaTh (PaKkThl U METOIBI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBaTh MOHATUAMU: BEKTOP HA
IIJIOCKOCTH U B MIPOCTPAHCTBE;
KOMILJIaHApHbIE€ BEKTOPHI. [IpuBOIUTH
puMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh MpaBUjia BHIMOJIHEHUSA
NEUCTBUHM CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKECHHS BEKTOpa Ha YUCJIO.
Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKECHUHU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM
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[ToBTOpEeHue, 06001IeHNE U
CUCTEMATU3aLUS 3HAHUU

O6o01aroiee NOBTOPEHUE NOHITHI U
MeTOA0B Kypca reometpun 10 kiacca,
cucTemMaTu3anus 3HaHui. Mcropus
Pa3BUTHS CTEPEOMETPUM KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemiates cTepeoMeTpuiecKue 3aauu Ha
JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIIICHUH, HAXOXKICHUE
Tr€OMETPUUECKUX BEJIMYUH (IJIMH, YTJIOB,
riomaei, o00bEmMoB). Mcnonb3oBath mpu
PELICHUHU CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETpUUYeCKUe (aKThl U METOIBI.
[TpoBOIUTH JIOTUUECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYXKICHUS MPU
PELICHUHN CTEPEOMETPUUECKUX U
MJIaHUMETpUUecKuX 3ai1a4. CpaBHUBATH U
AHAIM3UPOBATH PEAIbHBIC CUTYALIUU U
BBISIBJISITH BOBMOXKHOCTD €€
MOJICJIUPOBAHUSA HA SI3bIKE T€OMETPHH.
MonenupoBars pealibHYIO CUTYallUIO Ha
SA3bIKE€ TEOMETPUH U UCCIIE0BATH
MMOCTPOCHHBIE MOJICIIA, B TOM YHUCJIE U C
WCIIOJIb30BaHUEM aIllapara ajareophl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl P PENICHUU 3a]1a4.
[Tomyyats npeICcTaBICHUE O TEOMETPUHN
KaK O pa3BUBAIOLICICS HAYKE,
VCCIIEIYIOIIEN OKPYKAKOLWNUN MUD,
CBSI3aHHOM C peabHBIMU 00BEKTaMHU,
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IIOMOTAIOIIECH PELIUTh pealbHbIE
YKAU3HECHHBIE CUTYaLIUU O POJIHU

WHKEHEPHBIX U KOMITBIOTEPHBIX
TexHosoruii. CpaBHUBATH U
aHAJIU3UPOBATh YTBEPKICHUS C LEIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
HccnenoBaTs MOCTPOEHHBIE MOJEIH.
Hcnonb3oBaTh UGPOBBIE PECYPCHI

CTEPEOMETPUH B PA3BUTHUU COBPEMEHHBIX

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJACC
HasBanue pazgena (temsl) | KomuyectBo
OcHOBHOE conep:KaHue OcCHOBHBIE BU/IBI JEATEIBHOCTH YYaIIUXCs
Kypca 4acoB
AHanuTndeckas reoMeTpus 15 [ToBTOpEHME: KOOPAUHATHI BEKTOpA Ha

IJIOCKOCTH U B MIPOCTPAHCTBE,
CKaJISIPHOE MPOU3BEJICHUE BEKTOPOB,
BBIYMCIICHUE YTJIa MEXY BEKTOPAMH B
IIPOCTPAHCTBE. Y paBHEHUE IIPSIMO,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJlb,
YpaBHEHUE IIOCKOCTU B OTPE3KaX.
BekropHoe npousBenenue. JInneHbie
HEPABEHCTBA, JTUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHanuTUYECKUE METObI pacuéra yria
MEKY NIPSMBIMU U INIOCKOCTAMU B
MHOrorpaHsHukax. ®opmyia paccTosHus
OT TOYKH JI0 IJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue pacCToSsHUN OT TOYKH 10
TUTOCKOCTH B Ky0Oe U TIpaBHIIbHON
ApaMUIe

AKTyaIM3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

CBOAUTH IEUCTBUS C BEKTOPAMHU K
AHAJOTUYHBIM JICUCTBUSIM C UX
KOOpJMHATAMU.

BcnioMHUTB onipeiesieHne CKaIsIpHOTO
YMHO>KE€HUS U €r0 CBOMCTBA. BhIUUCIISTH
C TIOMOIUIBIO CKAJISIPHOTO YMHOKEHUS
JUTAHBI BEKTOPOB, YIJIbl MEXY HUMH,
YCTaHABIMBATh MEPHEHIUKYISIPHOCTD
BEKTOPOB. BRIBOAUTH ypaBHEHUE
MJIOCKOCTH ¥ (DOPMYITY PACCTOSTHUSI OT
TOYKH J0 IUNIOCKOCTH.

Pewrate 3agaum, coueTass KOOpIMHATHBIN
Y BEKTOPHBIA MeTO bl [IpoBOIUTE
JIOTUYECKH KOPPEKTHBIE IOKA3aTEIIbHbIC
pacCyXJACHHUS MPU PEIICHUU
reOMETPUUYECKHX 3a/1a4 Ha IPUMEHECHUE
BEKTOPHOKOOPIMHATHOT'O METO/1A.
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AHanmM3upoOBaTh U MOJEIUPOBAThH HA
A3bIKE TEOMETPUU PEAIbHBIE CUTYAIIUH,
CBA3aHHBIE BEKTOPAMU U KOOPJIHHATAMHU.
HccnenoBatk NOCTPOSHHBIE MOJIENH, B
TOM YHCJIE U C UCTIOJIb30BAHUEM alllapara
anreopsbl.

Hcrnonp30BaTh KOMIIBIOTEPHBIE
IPOTrPaMMBl.

3HAaKOMHUTBCS C UCTOPUEN PA3BUTHSA
MaTeMaTUKU

IToBTOpEeHnue, 0600IICHNE U
cHCTEMAaTH3alis 3HaHUH

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJE€N0B, CTAHAAPTHBIE IJIOCKOCTH,
nepeceyeHus NPSAMBIX U MJIOCKOCTEN.
[TapanienbHble PSAMBIE U TNIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOIIECHUU, YTIIbl MEXKITY
CKPEIIMBAKOIIUMUCS TPSIMBIMHU.
[leprieHAMKYJIIApHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE TIAPbI
MEPIICHAUKYJISPHBIX TIOCKOCTEN U
MPSIMBIX, CHAMMETPUH MHOTOTPAaHHUKOB,
Teopema O TPEX NEPIECHAUKYIAPAX,
BBIYMCIICHUS JIJIMH

Ctpouts ceyeHusl.

Pemiathk cTrepeoMeTpudecKue 3a1auu Ha
JI0Ka3aTeJIbCTBO MaTEMaTHYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUUYECKUX BEJIMYMUH (JJIUH, YTJIOB,
riomaei, 00bémMoR). Mcroas3oBaTh npu
PEIICHUH CTEPEOMETPUYECKHUX 3a]1a4
IJIaHUMETPUUYECKUE (DaKThl K METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKIACHUS MTPU
PEIICHUH CTEPEOMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATU3UPOBATH
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B MHOTOTPAaHHHKAX.
[ToBTOpEHME: IOIAIH
MHOTOYTOJIBHUKOB, (DOPMYJIbI JJIsI
TJIOIAJIeH, COOOPAKEHUS TTO00US.
[Tmomany ceueHuii MHOTOIPaHHUKOB:
IJIOIAIA TIOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaxeHus mo100us

peanbHbIE CUTYAIlUU U BBISBIITH
BO3MOXHOCTbH €€ MOJIEIINPOBAHUS Ha
A3bIKE TEOMETPUHU.

MopnenupoBars peaabHyH CUTYalMIO Ha
A3bIKE TEOMETPUU U UCCIIEN0BATH
IIOCTPOCHHBIE MOJIENIN, B TOM YHUCJIE U C
UCIIOJIb30BaHUEM allapara ajareopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMBbl [IPU PEIICHUU 33/1a4

O06bEM MHOTOTpaHHUKA

17

O0bEM Tena. O6BEM NPAMOYTOIHHOTO
napaienenunena. 3aaadu 00 yJBOCHUH
Ky0a, 0 KBajipaType Ky0a; 0 TpUCEKIIUH
yria.

CrepeomeTpuyeckne 3a/1aqm,
CBSI3aHHBIE ¢ 00BEMOM MPSMOYTOIHHOTO
napasuieseTuIe 1a. [Tpuknagabie
3a/layd, CBS3aHHBIC C BBIYUCICHUEM
00béMa IPSAMOYTOJILHOTO

napauienenunena. OObéM  mpsamoit
PU3MBL.

CrepeomeTpruuecKkue 3a7a4H,
CBSI3aHHbIE C BBIYHCICHHUEM OO0BEMOB
npssMou npusMsl. [Ipuknagxeie 3amaun,
CBSI3aHHBIE C 00BEMOM MPSMOUN TTPU3MBI.

CB00OJTHO ONIEpUPOBATH MOHITHSIMH:
00BEM Tena, 00bEM MPSIMOYTOJIBHOTO
napaJiyiesienuIe a.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3wiBaTh TeOpeMy 00 00bEME
IPSIMOYTOJIHOTO TapaJljIe/IeHIe 1A,
CJIEJICTBUS U3 HEE.

Pa3pe3aTs MHOTOTpaHHUKH,
MePEKIaAbIBATh YaCTH.

Pemath cTepeomeTpudeckue 3aaaqm,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMa
MPSIMOYTOJILHOTO TapalJIe/IeHIe 1A,
IPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C LIETBIO BBISIBIICHUS
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Brruucnenrue 00bEMOB TEIT ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. OobEM
HaKJIOHHOM MPU3MBbI, TUPAMU/IBI.
®dopmyna 00bEMa MUPAMUTIBI.
OTtHomieHue 00beMOB TUPaAMU/L C
0OIIUM YTJIOM.

CrepeomeTpruueckue 3a1auu,
CBsI3aHHBIE ¢ 00BEMAaMU HAKJIOHHOM
MPU3MBI, TUPAMUJIBI.

[Tpuknanneie 3agaun o Teme «O0BbEMBI
TEN», CBI3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI, TUPAMUJIBI.

[Ipumenenue 06bEMOB. Beruucienue
pacCTOAHUA A0 MIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCcyXJIeHUi. AHAUIU3UPOBATH U
MOJICJTUPOBATH HA SI3bIKE TCOMETPUHU
peaybHBIE CUTYAIINH, CBSI3aHHBIC C
00BEMOM IPSIMOYTOJIBHOTO
napaiyIe/IeIHIIe /1a, TPU3MBbI, TTHPAMHU/TIBI.
HccnenoBath MOCTPOCHHBIE MOJICINH, B
TOM YHCJIE ¥ C UCIIOJIb30BaHUEM arapara
anreOpsl.

BBIBOAUTE OCHOBHYIO HHTETPAIIbHYIO
dbopMymTy TSI BEIYHCIECHUSI 00BEMOB TEJI.
Jloka3wiBaTh TeOpeMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha TIPUMEPE
TPEYroJbHON MPU3MBI U JIJIS
MPOU3BOJILHON TTPU3MBI.

Jloka3wsiBaTh TEOpeMy: 00 00BEME
nupamMubl, GOPMYITHUPOBATH CIEACTBUS
13 Hee: 00bEM yCeu€HHON MTUPaMHU/IBI.
BeiBoauTh opMyity JTsl BEIYUCICHUS
00bEMOB YCEUEHHOM TUPAMUIBI

Tena BpameHus

24

[Munuaapuyeckas MMOBEPXHOCTD,
obpasyrornue ATHHIPUICCKON
ITOBEPXHOCTH.

CB0OOOIHO ONEpUPOBATH MOHITUSIMU:
IWIAHAPAYICCKAs TTIOBEPXHOCTD,
mIuHAp. M3ydaTs crmocoOsl
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[Mumunap. IpsaMon KpyroBou NUIMHID.
[Inomanb NOBEPXHOCTH LHWJIMHJPA.
Konnueckas moBepXHOCTb,
o0Opazyrolue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHne koHyca
IJIOCKOCTBIO, MAPAIIIENBHOMN TIIOCKOCTH
OCHOBAHHMS. Y CEUEHHBIM KOHYC.
N3o06parkeHre KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYcCA.
CrepeoMeTpruyecKue 3a/1a4n Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHUE,
IIOCTPOCHUEM CEYCHUN LIUIINH]IpA,
KOHYCa.

IIpukianHsle 3a1a4u, CBA3aHHBIE C
LUITUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl

IUTIOCKOCTHI0. By u m300pakenue mapa.

VYpaBuenue chepsl. [Inomans chepsl u
€€ yacTeu.

CummeTtpus cepsl u mapa.
MOJTYYCHUS [IHHAPHISCKOM
MOBEPXHOCTH, IIUHApPA. M300paxkaTsh

IWIMHIP U €T0 CEUYEHUS TUIOCKOCTHIO.
CB000/IHO ONIEpUpPOBATh MOHATUIMM:
KOHHYECKask MOBEPXHOCTh, KOHYC,
yced€HHBIN KoHYyC. M3yuaTh ciocoOsI
TIOJTyYeHUS] KOHMYECKOM MOBEPXHOCTH,
KOHYyca.

N300paxkaTh KOHYC U €r0 CEUECHHUSI
TUTOCKOCTBIO, MMPOXOIAIICH uepe3 och, 1
TUTOCKOCTBIO, IEPIICHAUKYISIPHOH K OCH.
BbIBOIUTE (DOPMYITBI JIJ1S1 BBIYUCIICHUS
OOKOBOM M MOJTHOM MOBEPXHOCTEN Te
BpaieHus. Pemars ctepeoMeTprudeckue
3aJ]au, CBSI3aHHBIE C TeJIaMU BpaLCHMUS,
HaXO0>KJIEHUEM IUIOIa Iy OOKOBOW 1
HOJIHOW MOBEPXHOCTHU, IOCTPOECHUEM
ceueHuil. Mcrnonb30BaTh MpU pelieHnn
3aJa4 IJIaHUMETpUUecKue (hakThl U
meTo/pl. CpaBHUBATh U aHAIU3UPOBATH
YTBEPKACHHUS C LEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
CrepeomeTpruyecKUe 3a/1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOEHUEM HX CEUEHUH TIOCKOCTBIO.
[TpuknagHbie 3aa4n, CBA3aHHbBIE CO
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chepoit u mapom.

[ToBTOpEHUE: OKPYKHOCTDH HA
MJIOCKOCTH, BRIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC MOI00USI.

Paznuunbie koMOMHAIIUM TEJT BpallSHUS
¥ MHOTOTPAaHHUKOB. 3a/1a4M 1O TEME
«Tena v MOBEPXHOCTHU BpaICHUSI»
AHanu3upoBaTh U MOJICTUPOBATH Ha
S3BIKE TEOMETPUH PEATHHBIC CUTYAIIHH,
CBSI3aHHBIC C KOHYCOM U IIWJIUH]IPOM.
HccnenoBath MOCTpOSHHBIE MOJICIIH, B
TOM YHCJI€ ¥ C UCIIOJIb30BAHUEM
amnmapara anreopsl

AxTyanu3upoBaTh (HaKThl U METOJIbI
IJIaHUMETPUHU, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.

CB00OOHO OTIepUPOBATH MOHITHIMU:
cdepa u map, HeHTp, PaanycC, TUAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE paclooKeHUE
chephl U TIOCKOCTH.

®opmMyIUPOBATH ONPEICICHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BreiBoguTh hopMyy sl BEIYUCTICHUS

rIomaau cepsl uepes paauyc chepsl.
Pewrate crepeoMeTpudecKkue 3aqauu,
CBSI3aHHBIE CO CEpOi U Mapom,
HaXO0XJICHUEM IUIomaau chepsl u e€
qacTel, MOCTPOCHUEM CeYeHHI chephl U
nrapa.
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AHanu3upoBaTh U MOJIETUPOBAThH Ha
S3bIKE TEOMETPUU PeaIbHbIC CUTYAIINH,
CBSI3aHHBIE C IIAPOM U chepoit.

Pemrate npocTeie 3a/1aun, B KOTOPBIX
burypupyroT KOMOMHAIIMY TEJI BpaIleHUs
¥ MHOTOTpaHHUKOB. Mcrionb30BaTh pu
pelIeHnH 3a/1a4, CBSI3aHHBIX CO chepoit u
IapoM, MIAHUMETPUIECKUE (PaKThl U
MeTobl. PemaTh cTepeomMeTpudeckre
3a/1aud, CBSI3aHHBIC C TEJIAMU BpaIlleHUs,
MMOCTPOCHHUEM CEUYEHUH TeJ BpaIleHUs, C
KOMOUWHAIMSIMU T€J BPAILIEHUS U
MHOTOT'PaHHUKOB.

[TpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JTIOKa3aTeNbHbIE PACCYXKIICHUS TPU
pElIeHNN TeOMETPUUECKHUX 3a]1ay,
CBSI3aHHBIX C MEPIICHIUKYISIPHOCTHIO
TTIOCKOCTEM.

AHanu3upoBaTh U MOJIETUPOBAThH Ha
A3bIKE TEOMETPUU PeabHbIE CUTYAIlNH,
CBA3aHHBIE C MHOTOTPAHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIEIIH, B
TOM YHMCJIE U C UCTIOJIb30BAHUEM alllapara
anreOpsl
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[Tnomany MoBEpXHOCTU U
00BEMBI KPYTJIBIX TEI

O6BéM nunuuapa. Teopema 00 00bEME
npsiMoro nuiuHapa. [nomanu 60koBoit
Y TIOJTHOM MOBEPXHOCTH LIUIUHAPA.
Boruucnenne 06bEMOB T€J ¢ TOMOUIBIO
onpenenéHHoro uHTerpana. O0neEM
koHyca. [Inomaam 60KOBO U MOITHON
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
WIMH]Ipa, KOHYCA.

[Tpuknagnsie 3anaun o Teme «O0bEMBI
U TUIoNIaau noepxHocren ten. O0bEM
11apa v mapoBoro cekropa. Teopema 06
00béme mapa. [Imomans chepsl.
CrepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHHEM 00HEMOB
niapa, apoBOro CErMEHTa, IIApOBOIO
CEeKTopa.

[Mpuxnanneie 3ama4un mo TeMe «OO0bEMBI
TEJ», CBA3aHHBIE C 00BEMOM IIapa u
wiomaeko chepbl. COOTHOLIEHUS
MEXKy MIONAASIMH MOBEPXHOCTEN U
00bEMaMu MO00HBIX

CB000O/IHO ONEepUpPOBAaTh MOHATUAMM:
00BEM Tena, MII0IIa b MOBEPXHOCTH.
®opmynMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
nuIuHIpa; 00 00BEME KOoHYyCA.
Bbe1BOAUTH (pOPMYIIBI 11 BBIYUCIICHHUS
00BbEMa yCeu€HHOTO KOHYca.
HccnenoBath MOCTPOECHHBIE MOJIENH, B
TOM YHCJIE U C UCTIOIB30BaHUEM anmnapara
anreOpsbl.

3HaTh BO3MOXKHOCTH PEIlIeHUs 3a7a4 Ha
MOCTPOCHUE IIUPKYJIEM U JTUHEHKOH, O
KJIACCUYECKUX HEPa3pelIUMBbIX 3a/1a4ax.
CB000OIHO OTIEpUPOBATH MOHATUIMM:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
[IapOBOIl CEKTOP, OCHOBAHKE U BHICOTA
CEerMEHTa, OCHOBaHHUE M BHICOTA
IAPOBOTO CJIOS.

BeiBoauTh (opMyIIbl TSI HAXOXKICHUS
00BEMOB IIAPOBOT0 CETMEHTA, IAPOBOIO
ceKkTopa, rmiomanu chepsl. Jloka3biBaTh
Teopemy 00 00bEMe mapa. Pemats
CTEPEOMETPUUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM I11apa, IIapOBOTO
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TEJL.
[TogoOHble Tena B MPOCTPaHCTBE.
N3menenne o6bnEMa npu nmogo0um.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIYHCIICHHEM 00bEMOB
TEJ U TUTOIIA IeH TTIOBEPXHOCTEH

CErMEHTa, IIAPOBOT'0 CEKTOPA, MIIOMIAIbIO
cdepsl.

CpaBHUBaTh U AaHATU3UPOBATH
YTBEPKICHUSA C LETbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHuil. AHAUIM3UPOBAThH U
MOJIEJIUPOBATH HA SI3bIKE TEOMETPUHU
pealibHbIE CUTYallUH, CBI3aHHBIE C
00BEMOM I1apa, IapoOBOT0 CETMEHTA,
[IIaPOBOT'O CETrMEHTA, TIJIOMIAIbI0 C(EpHI.
CB00OOTHO OTIEpUPOBATH TTOHITHEM
1oI00HbIE TeJIa B IPOCTPAHCTBE.
Bbranciars 00bEMBI T€JT C TOMOIIBIO
ONpPENIENIEHHOTO UHTErpaa.

Pemrate crepeoMeTpruyecKkue 3a1auu,
CBA3aHHBIE C COOTHOLUIEHUSIMU MEXKY
TUIOMIAASIMU TTIOBEPXHOCTEHN 1 00bEMaMu
MOIO00OHBIX TEIL.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JI0KA3aTeJIbHbIE PACCYXKIACHHUS ITPU
pPELICHUU T€OMETPUUYECKUX 3a/aY,
CBSI3aHHBIX C BBIUMCICHUEM 00BEMOB TEI
C MTOMOIIBIO ONPEAEIEHHOTO UHTETPAIA,
HaXO0XJCHUEM COOTHOLIECHUS MEXKIY
IJIOIIAISIMU
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MOBEPXHOCTEHN U 00bEMaMU MOAOOHBIX
TeI.

AHanu3upoBaTh U MOJIETUPOBAThH Ha
S3bIKE TEOMETPUU PeaIbHbIC CUTYAIINH,
CBsI3aHHBIE C 00BEMAMHU U
MOBEPXHOCTSIMU TEJI, HA JJOKA3aTEIbCTBO
Y Ha HaXOXJICHHE T€OMETPUUECKUX
BEJINYUH

JBrKEHMS

JIBY>KEHUSI TPOCTPAHCTRA.
Orobpaxxkenus. JIBUKeHUS U paBEHCTBO
¢uryp. OO11ire cBONCTBA TBUKEHUH.
Bubl 1BUKEHUI: TTapaJUICTbHBIN
NEPEHOC, [IEHTPAJIbHASI CUMMETPHSI,
3epKajibHas CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM.

[Ipeobpazosanus nomoous. [Ipsmas u
chepa Ditnepa.

I' eomeTpuueckue 3anaun Ha
MPUMEHEHHE IBUKECHUS

[IprmeHsATh TpaBUJiIa BBITIOJIHEHUS
JICUCTBUU CIOKEHHUS U BBIUUTAHUSA
BEKTOPOB, YMHO>KEHHS BEKTOPA HA YUCIIO
Ipu pemennu 3anad. Haxonuts
KOOPJAWHATHI BEKTOPa B JAHHOM 0Oa3uce u
CTPOUTH BEKTOP MO €ro KOOPAUHATAM.
BcriomHuUTS onpeienieHne CKajasspHOToO
YMHOKEHHS U €r0 CBOWCTBA.

BpIauciaTe ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHHUS [UIMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJINBATh
MIEPIEHAUKYIISIPHOCTh BEKTOPOB.
AHaU3UPOBaTh U MOAECIUPOBATH HA
SI3bIKE TEOMETPUU PEATIbHBIE CUTYALINH,
CBSI3aHHBIC C (PU3NYESCKUMU BEKTOPHBIMHU
BEJIMUMHAMH.
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Hcnonp30BaTh MpH peLICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPaMH B TPOCTPAHCTBE,
TUTAHUMETpHUUYECKre (HaKThl © METOJIBI.
CB000OIHO ONEepUpPOBATh MOHATUIMM:
oToOpaskeHre TPOCTPAHCTBA Ha ceOs,
JBMYKCHHE TTPOCTPAHCTBA;

[EHTpaIbHASL, OCeBas M 3epKaJIbHAS
CUMMETPHH, MMapaljIeIbHBIA MePeHOC;
PaBEHCTBO W Moj100ue puryp.
Jloka3bIBaTh YTBEPKACHUS O TOM, UTO
IEHTpaIbHAS, OCeBas M 3epKaJIbHAs
CUMMETPHH, MapaJljIeIbHBIA TePeHOC
SIBIISIFOTCS ABMDKCHUSIMH. BBITIOTHATS
npeobpa3oBaHus MOI00US.
OmnepupoBaTh NOHATUSIMU: TIPSIMAsT U
cdepa Diinepa.

Pemrate reoMeTpuueckue 3aaaun ¢
UCTIOJIh30BaHUEM JIBHKCHUI.
Hcnonb30BaTh IpH pEIICHUH 33729
JIBMKEHUS TIPOCTPAHCTBA U UX CBOMCTBA

IToBTOpeHue, 06001ICHNE U
cucTeMaTHh3anusa 3HaHUH

17

O6o0maroree TOBTOPEHUE TTOHITHI U
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTH3aIUs

Pemath cTepeomeTprdeckre 3a1aum Ha
JIOKa3aTeIbCTBO MAaTEMATHUYCCKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
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3HAHUM.

Hcropus pa3BuTHs CTEpEOMETPUM Kak
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Tr€OMETPUUECKUX BEJIWYUH (JJIMH, YTJIOB,
mIommaaei, o0bEMoB).

Hcnonb30BaTh NpU peLIeHUU
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUYeCKUe (HaKThl U METOIBI.
[IpoBOIUTH JTIOTUUECKH KOPPEKTHBIE
JI0OKa3aTeNbHbIE PACCYKICHUS IPH
PELICHUN CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a/1a4. CpaBHUBATH U
aHAJIM3UPOBATH PeabHbIC CUTYAIlUH U
BBISIBJIATH BO3MOKHOCTD €€
MOJEIUPOBAHUS HA A3bIKE TEOMETPHUHU.
MopaennpoBath peaibHyI0 CUTYaIUIO Ha
A3bIKE TEOMETPUU U UCCIIEN0BATH
MIOCTPOCHHBIE MOJIENN, B TOM YUCJIE U C
MCIIOJIb30BaHUEM ammnapara aareOpsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBbl [IPU PELIEHUU 3a/1au.
[Tony4aTp npencTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOILICHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAOLINUN MUD,
CBSI3aHHOM C peaIbHBIMU 00BEKTaMH,
ITOMOTAIOIIEN PEINUTh PEATIbHBIE
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JKA3HECHHBIE CUTYALIMU O POJIU

VH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTUN

CTEPEOMETPUH B PA3BUTUU COBPEMEHHBIX

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHAA  PABOYASA  IIPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbiii Kypc «BeposTHOCTh M CTAaTUCTHKA» YIIyOJEHHOTO YpPOBHA SIBISIETCS
MPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOro Kypca YriyOJ€HHOIO YPOBHS Ha
YpOBHE cpenHero oOmero oOpa3oBaHus. YUYeOHbId Kypc TNpeaHa3HaueH IS
(dopMupoBaHus y 00y4aroMMXCs CTATUCTUYECKON KyIbTYpPhl U IOHUMAHUS POJIM TEOPUU
BEPOATHOCTEN KaK MaTeMAaTHUUYECKOr0 MHCTPYMEHTA JUIsl U3YUECHHSI CIIy4alHBIX COOBITUH,
BeIMUYMH M 1poueccoB. [lpm wu3yyeHuum Kypca oOoramaroTcsi MpeAcTaBICHUS
oOy4aromuxcs 0 METOJIaxX MCCIE0OBaHNs U3MEHYMBOTO MUPA, PA3BUBAETCS MOHUMAaHUE
3HAYMMOCTH U OOUTHOCTH MAaTEMAaTUYECKUX METO0B MO3HAHUS KaK HEOTHEMJIEMOW YaCTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Copeprxanue yueOHOTO Kypca HampaBJIEHO Ha 3aKpeIUIeHHe 3HAHUU, MOJyYeHHBIX
Opy M3YYEHHHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HAa pPa3BUTHE
OPEACTABICHUN O CIy4YalHBIX BEJIIMUMHAX WU B3aMMOCBA3SAX MEXKAY HUMHU Ha Ba)KHBIX
npUMepax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKpyKaromero Mupa. B pesynbrare y
oOy4aromuxcs JoJIKHO chopMUpOBaTHCS MpeCTaBIeHUE 0 Hanbosee ynoTpeOuTEIbHBIX
M Oo0mMX  MaTreMaTUYeCKHuX  MOJENAX,  HMCIOJB3YEeMbIX Il OMHCAHUS
AHTPOMOMETPUUYECKHUX U IeMOTrpaUuecKrX BEJIMYMH, TOTPEITHOCTEN B pa3IMUHbIE POJia
U3MEpPEHUsAX, JTUTENBHOCTH  0€30TKa3HOW  pabOThl  TEXHMYECKHX  YCTPOMCTB,
XapaKTepUCTHUK MACCOBBIX SIBIICHUH M MPOLIECCOB B 00IIEeCTBE. YUEOHBIN KypC SIBISICTCS
0a30i1 [  OCBOCHHUS BEpPOSITHOCTHO-CTATUCTUYECKUX  METOJ0B, HEOOXOIUMBIX
CHEUUAICTaM HE TOJbKO HMH)KEHEPHBIX CIIEIUATbHOCTEN, HO TAKXKE COLUAIbHBIX U
TICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIbHOUN
Mepe HMCTOJIB3YIOT afmapaT aHaiu3a O00JbINX JaHHBIX. [[eHTpanbHy0 YacTh yueOHOTO
Kypca 3aHHMaeT OOCYyXXJEHHE 3aKOHa OOJBIIMX 4YHCed - (PYHAAMEHTAJIbHOI'O 3aKOHA
IPUPO/JIbI, UMEIOLIETO MAaTEMAaTHYECKYIO (POopMalIN3alIUIO.

B cooTBeTcTBMM € yKa3aHHbIMM LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTP W CTaTUCTUKa» Ha YIIYOJEHHOM YpOBHE BBIIEJICHBI OCHOBHBIE
conepkarenbuble nuHUU: «CrydaliHple cOOBITHS M BeposTHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JTMHUN B YUEOHBIN KYypC BKIIOUYEHBI 3JIEMEHTBI TEOpHUU rpadoB u
TEOPUU MHOYKECTB, HEOOXOAUMBIE JUIsl MOJHOLEHHOTO OCBOEHUS MaTepuaja JaHHOTO
yueOHOro Kypca U CMEXHBIX MaTEMaTHYECKUX yUEOHBIX KypPCOB.

Copnepxanne nuauu «CiyyaiiHple COOBITHS M BEPOSATHOCTHY CIY>KUT OCHOBOM IS
(opMHUpOBaHUS MPEACTABICHUN O paclpeAesICeHUH BEPOSTHOCTEH MEXIYy 3HAYCHUSIMU
CIy4YallHbIX BEJIMYMH. BaXHyr0 4YacTb B 3TOW COAEPKATEIBHOW JIMHUW 3aHUMAECT
U3Y4YEHUE TE€OMETPUYECKOr0 M OMHOMMAIBHOIO pacHpeiesieHUHd M 3HAKOMCTBO C HX
HENPEPHIBHBIMU AHAJIOTAMU - ITOKA3aTEbHBIM U HOPMAJIbHBIM PACTIPEACICHUSIMH.
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Tembl, cCBs3aHHBIE C  HEMPEPHIBHBIMU  CIyYalHBIMH  BEJIIMYMHAMU |
pacnpeneeHUsIMH, aKIECHTUPYIOT BHUMAaHUE OOYYAIONIUXCS HAa ONMHMCAHWHM U W3yYCHHH
CIIy4ailHBIX SIBICHUW C TIOMOIIBI0O HEMPEpBIBHBIX (QYHKIUNA. (OCHOBHOE BHUMAaHHUE
yIIETSAETCS TTOKA3aTeIbHOMY M HOPMAIBHOMY PACTIPEICICHISM.

B y4eObHOM Kypce mpemaycMaTpHBaeTCsl 03HAKOMUTEILHOE M3YUYCHHUE CBSI3U MEXKIY
CIIy4ailHBIMH BEJIMYMHAMH M OIMCAHWE JTOW CBS3W C IOMOIIBIO Kod(dduimeHTa
KOPPEJSIIUY U €T0 BEIOOPOYHOTO aHAIora. ITH DJIEMEHTHI COACPIKAHUS PA3BUBAIOT TEMY
«/lnarpaMmMbl pacceMBaHUs», H3YUYCHHYIO Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus, U
BO MHOT'OM OITUPAIOTCS HA CBEJICHHSI M3 KYPCOB alTreOpbl M TE€OMETPHUH.

Emé ommH 37MeMEHT cojep)KaHWs, KOTOPBIA MpeaiaracTcs Ha O3HAKOMHUTEIHEHOM
YPOBHE - TIOCIICIOBATCIIBHOCTh CIIYYaWHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONIUX B
enuHUIy BpeMeHH. O3HaKOMJICHHUE C PacTIpe/Ie]ICHUEM BEPOSITHOCTEH KOJTUYECTBA TAKUX
COOBITMII HOCUT pa3BUBAMOIIMA XapaKTep W SBISCTCA aKTyaJIbHBIM IS OyIYIIHX
a0WTYPUCHTOB, TIOCTYMNAIOIIUX HAa Yy4eOHBbIC CHCIHMAIBHOCTH, CBS3aHHBIC C
0OIIECTBEHHBIMU HayKaMH, TICUXOJIOTUEH U YIIPaBICHUEM.

Ha wusydenue yueOHOro Kypca «BeposSTHOCTh M CTATUCTHKA» Ha YriayOJICHHOM
ypoBHe oTBoauTCs 68 yaco: B 10 kiacce - 34 gaca (1 gac B Henemnmo), B 11 kiacce - 34
gaca (1 gac B He/1eI10).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBszubiit rpad, mytu B rpade: nukisl U uenu. CreneHb (BaJIEHTHOCTH)
BepiuHbl. ['padsl Ha mIockocTu. JlepeBbs.

CrnyJaitHple SKCIIEpUMEHTBI (OTBITHI) W Cy4dalHbIE COOBITHSA. DJIeMEHTapHbIE
coObITHA (WCXOIbI). BeposTHOCTH ciiydailHOTO cOOBITHSA. biIM30cTh YacTOTBI U
BEpOATHOCTU CcOObITUH. CrydallHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Onepanyu  HajJ COOBITUAMH: TIEpecedeHHe, OOBETUHEHUE, MPOTUBOIOIOKHBIC
coObITHs. J{narpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOSTHOCTb. YMHOXKEHHUE BEpPOATHOCTEW. JlepeBo  ciaydallHOIO
skcniepuMmenTa. Popmyna mnonHod BeposATHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapubiii crmydaiiHblii ONBIT (KCHBITaHHWE), ycnex U Heyaada. HezaBucumblie
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCIBITaHUN A0 mepBoro ycmexa. [lepecraHoBku u
dakropuan. Yucno coderanmii. Tpeyronpauk [lackans. @opmymna 6unoma HeroToHa.

Cepust He3aBUCUMBIX HcnbiTaHUM bepnymiu. CrydailHblii BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnydaiinas BenuunHa. Pactipenenenue BeposiTHOCTEN. Jlnarpamma pacnpeaeacHusl.
Onepanuun Haj CllydalHBIMU BelWYWHAMU. buHapHas ciydyaiiHas BenuwuuHa. [Ipumepsr
pacrpeielIeHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUAIILHOE.
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11 KJIACC

CoBMecTHOE pacrpeiesieHUe ABYX Cly4alHbIX BennuuH. HezaBucumele cnydaiiHbie
BEJINYMHBI.

MaremaTuyeckoe OXHAAHUE CIy4yalHOW BenumuuHbl (pacnpezaeneHus). [Ipumepst
MPUMEHEHUSI MAaTEMaTUYECKOro OXXKHAAaHMs (CTpaxoBaHHe, JioTepes). MareMaTtnyeckoe
OXXKHMJIaHWE OWHApPHON CIydailHOM BeTWYMHBL. MaTreMaTH4ecKoe OXUJAHUE CYMMBI
CIly4ailHbIX BeTMYMH. MaTeMaTH4ecKkoe 0KHUJIaHue T€OMETPUYECKOI0 U OMHOMUAIILHOTO
pacnpeneseHuNn.

Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4ailHOW BEJIMYMHBI (pacrpeiesieHus).
Hucnepcust  OuHapHOW  cllydailHOM  BeNWYUHBL. ~ MaTemaTudyeckoe  OXKHMJlaHUE
IPOU3BEJICHHS U JUCIIEPCHUS] CYMMBbI HE3aBUCHMBIX CIYYallHBIX BENWYMH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHWE OMHOMMAJILHOTO pacnpeneneHus. Jlucnepcus U CTaHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEAECIEHUS.

HepaBenctBo UYeOwnméBa. Teopema YeOwméBa. Teopema bepuymiu. 3akoH
OonpiMx yucen. BpiOopouHblil MeTO UccienoBaHui. BbIOOpOUHbIE XapaKTEPUCTHKU.
OneHuBaHre BEPOSITHOCTA COOBITUSI TIO BHIOOPOYHBIM JAaHHBIM. [IpoBepka mpocTenmmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBHble  ciyuaiinble  BenuuuHbL.  [Ipumepsl. @OyHKIUS  [IIOTHOCTH
BEpPOSITHOCTU pacupeesneHus. PaBHOMEpHOE paclpelleIeHHe U €ro CBOMCTBA. 3aJayd,
IPUBOASIINE K TOKA3aTEIbHOMY pACpPEICICHUIO. 3a/1aud, TPUBOASIINE K HOPMAIIbHOMY
pacnpeneneHuo. QyHKIMSA TUIOTHOCTH BEPOSITHOCTHU IOKA3aTEJIIBHOTO PaCIpPEACIICHUS,
(GYHKIUS TIIOTHOCTH BEPOATHOCTH HOPMAIBHOTO pacnpeaeneHus. OyHKIUS TNIOTHOCTH U
CBOWCTBAa HOPMAJILHOI'O PACIIPEACIICHHUS.

[TocnenoBaTeIbHOCTh OJJUHOYHBIX HE3aBHCUMBIX COOBITUH. 3a1aun, MPUBOISAIINE K
pacnpenenenuro Ilyaccona.

KoBapmarus naByx ciydalHbIX BenwduH. KodpduIUeHT TUHEHHOW KOPPEISIUU.
CoBmecTHBIC HAOJMIOACHUS JABYX BEIWYHUH. BBHIOOPOYHBIN KO3(PGUIIMEHT KOPPEISAIIHH.
Paznuune mexay JMHENHON CBSA3BIO M NPUYUHHO-CIEACTBEHHOW CBA3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBaJPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiicss Hay9uTCs:

CBOOOJTHO OTNEPUPOBATH MOHATUAMHU: Tpad, TIOCKUN rpad, CBA3HBINA rpad, MyTh B
rpade, 1enb, MUKII, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYYATHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CITyYalHBIN SKCTIEPUMEHT (OIIBIT), CITy4aitHOe
COOBITHE, DJIEMEHTAPHOE CIydalHOE COOBITHE (DPIEMEHTAPHBIA HMCXOJ) CIy4alHOTO
OMbITa, HAXOAUTh BEPOATHOCTH COOBITUM B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAuTh U (POpPMYyIHPOBATH COOBITHA: TIepecedyeHrne, OOBEAWHECHUE ITaHHBIX
COOBITUN, COOBITHE, MPOTUBOIMOJIOKHOE JAHHOMY, UCIOJB30BATh AUArpaMMmbl Diiepa,
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KOOPJMHATHYIO MPSAMYIO ISl PEIICHHs 3a7ad, MOJb30BaThCA (POPMYINION CIOKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEH ABYX U TPEX CIyYailHbIX COOBITHIA;

OIIEpUPOBATh MOHATUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOJKCHUE BEPOSITHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOIO 3KCHEPUMEHTA, HAXOAUTH BEPOSITHOCTU
COOBITHI C MOMOIIBIO MPaBUJIA YMHOXKEHHS, AepeBa CIy4ailHOTO OMbITA, UCIOJIb30BATh
(opMyny HOJHOW BeposATHOCTH, (opmyiny baileca mpu pemeHun 3anad, OoNpeaessiTh
HE3aBUCUMOCTb COOBITUM 110 (JOPMYJIE U 110 OPraHU3ALMK CITyYaliHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3YYeHHbIE KOMOMHATOPHBIE (POPMYIIBI AJI MEPEUUCICHUS DJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEIICHHs 3aJad MO TeOpUHU
BEPOSATHOCTEN;

CBOOOJTHO OMEpUPOBATh MOHATUSAMH: OMHAPHBIA CIy4allHBIA ONBIT (MCHBITAHUE),
yCIeX U HeyJaya, HE3aBUCUMBIEC UCIIBITAHUSI, CEpUsl UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITHII: B CEpUM UCHBITAHUIA A0 MEPBOrO ycrexa, B cepuu ucnbiTaHuil bepnymnu, B
OTIBITE, CBSI3AaHHOM CO CJIy4ailHbIM BHIOOPOM M3 KOHEUYHON COBOKYIHOCTH;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: ClydaiiHasT BeIWYMHA, paclpeeeHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHusi, OuHapHas clydaiiHas  BeJIMYWHA,
reoMeTpuyeckoe, OMHOMUAIBbHOE pacIpeieIeHHE.

K xonity 11 kinacca oOyqaromuiicst HAy9UTCS:

ONEPHUPOBATH MOHATUSIMH: COBMECTHOE PACIPENIEIEHUE ABYX CIyYallHBIX BEJIWYUH,
UCIIOJIb30BaTh TAOJIUIy COBMECTHOTO PACHpEEICHHs JBYX CIy4ailHBIX BEJIUYUH JJIs
BBIJICJICHUSI  PACHPENENICHUS] KaXJOW BEJIIMYMHBI, OIPEAEICHUS HE3aBUCHUMOCTH
CIIy4YalHbIX BEJIUYMH;

CBOOOJHO OMNEpUPOBATh TMOHATHEM MATEMAaTUYECKOrO0 OXHJIAHUA CIydalHOU
BEJIMYUHBI (pacrpenesieHus), IPUMEHATh CBOMCTBA MAaT€MAaTHYECKOTO OXHIAHUS IIPHU
pEIICHUH 3a/Ja4, BBIUUCIATH MaTEeMaTHYECKOE OXHUAaHHE OWHOMHUAIBHOTO H
FEOMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJHO OMEpUPOBaTh TMOHSATUSMU: JUCHEPCHs, CTAaHAAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJIWYMHBI, NPUMEHSITH CBOWCTBA JHUCIEPCUM CIyYalHOW BEJIWYHUHBI
(pacpeneneHusi) NpU PEIICHUU 3aJlad, BBIUHUCIATH JHUCHEPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO U OMHOMHAIILHOTO PaCTIpe/ICICHHH;

BBIYHCIISATh BHIOOPOYHBIE XAPAKTEPUCTUKHU IO JAHHOW BBIOOPKE M OIICHUBATH
XapaKTEPUCTUKU  TEHEpPaJbHOM  COBOKYIMHOCTHM  JaHHBIX MO  BBIOOPOYHBIM
xapaktepuctukaM. OIlLIEHMBAaTh BEPOSITHOCTH COOBITUA M MPOBEPATH MNPOCTEUILINE
CTaTUCTUYECKHUE TUIIOTE3bI, MTOIB3YSICh N3YUYEHHBIMHU PACIIPEICICHUSIMM.
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10 kiace
KonuuectBo OcHOBHbBIE BUJIBI ACSTEIBHOCTH
HasBanue paznena (Temsi) OCHOBHOE CcOnEpKaAHUE
4acoB oOy4Jaromuxcs
DnemMeHThl Teopuu rpadoB 3 I'pad, csa3ubIl Tpad, mpeacraBieHue
3a/1ayu ¢ IOMOUIbIO rpada.
[IpencraBiaTh OOBEKTHI U CBSI3U MEXKAY
Crenenb (BaJIEHTHOCTH) BEPLIMHBI.
HUMHU C MTOMOIIBIO Tpada, HAXOUTh MYTH
[TyTs B rpade. Llenu u nukisl. ['padsi HA
. MeX Ay BepIirHamu rpada.
10cKocTH. JlepeBo ciayyaitHOTro
Briaenars B rpade 1uenu u 1ukJbl.
JKCIIEpUMEHTA
Ctpouts AepeBO MO ONMUCAHUIO
CJIy4aifHOTO OTbITa, OMUCHIBATH
ClIy4aiiHble COOBITHS B TEPMHHAX JIEPEBA.
Pemath 3aaun ¢ moMoibio rpados
Ciy4ailHbl€ OIBITHI, 3 CiyvaiiHble 5KCIIEpUMEHTHI (OIBITHI) U

CITy4aliHbIe COOBITHS U
BEPOSTHOCTH COOBITUI

ClTy4aiiHble COOBITHS. DIIEMEHTapHbIC
coObITHs (McX0bl). BeposTHOCTH
ciydaitHoro coOwiTusi. BepositHocTH
COOBITHI B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU

BriensaTs ¥ ONMChIBaTh CIy4YalHbIC
COOBITHS B CITy4allHOM OIIBITE.
DopMyJIUPOBATH YCIOBHS MPOBEICHUS
CJIy4alHOTO OIIBITA.

HaxonuTh BEpOSATHOCTH COOBITHIA B
ONBITaX C pABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHA UCXOJaMU
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Oneparuun

HaJl MHOKECTBaMHU U
COOBITHUSIMU.

CiioXeHue 1 yMHOXEHNE
BEPOATHOCTEN.
YciioBHas BEPOSITHOCTb.
HezaBucumsbie coObITHS

[Tepeceuenue, 00beAUHEHNE MHOKECTB
U COOBITH, MPOTUBOIIOIO0KHBIE
coObITs. Dopmyna cloxKeHUs
BEPOATHOCTEN Y CIIOBHAsI BEPOSATHOCTD.
YMHOXKEHUE BEPOATHOCTEM.

dopMyJia yCIIOBHOW BEPOSITHOCTH.
dopMyJia MOJTHOM BEPOSATHOCTH.
®opmyna baiteca. HezaBucrumele
COOBITHS

Hcrnonp30BaTh AuarpamMmsel Juiepa u
BepOaJIbHOE ONMHUCAHUE COOBITUI MTPU
BBITIOJIHEHUHU OTepaluidi HaJl COOBITHUSMU.
OneHnBaTh U3MEHEHHUE BEPOSITHOCTEN
COOBITHI 1O Mepe HACTYIJICHUS APYTUX
COOBITHI B clly4aifHOM ombiTe. PemaTh
3a/1a44, B TOM YUCJIE C UCIIOIb30BAHUEM
JiepeBa CIIy4aiiHOI O OIbITa, (POPMYII
CJIO’KE€HHUSI 1 YMHOKEHHS BEPOSITHOCTEN

DneMeHThl KOMOWHATOPUKHU

KombuHaTopHOE MTpaBUI0 YMHOXKECHUS.
[TepecranoBku u akropuan. Yucmo
coueranui. TpeyronsHuk Ilackans.
®opmyna 6uHoma HeroToHa

®opmynupoBaTh U 10Ka3bIBaTh
KOMOMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOKEHUS,
U3y4YeHHbIE KOMOMHATOPHBIE (OPMYITBI
JUTSI TIEPEYUCIICHUS JIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb3oBaThCs hopmysoit u
TpeyrosbHUKOM [lackans s
ONPEICIICHUS YUCIIA COYETAHUMU.
[Tpumensts hopmyny 6maoma HeroTona
JUTSI TIpe0Opa30BaHMs BRIPAKEHUH
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Cepun nocnenoBaTEIbHbIX S) buHapHbIi Cily4yalHbIN| ONBIT
o Pa30uBaTh Cl10KHBIE SKCIIEPUMEHTHI Ha
ucnslTaHui. Mcnpitanus (ucmibITaHuE), yCIIEX U HEeyAaya.
OTZEJIbHBIE UCTIbITaHUA. Pemarts 3a1aun
bepnyin. HeszaBucumbie ucnbITaHus. . .
IV o Ha MIOMCK BEPOATHOCTEN COOBITHII B
Crnyualinblil BEIOOD U3 Cepust HE3aBUCUMBIX UCIIBITAHUHI 110 .
o CEpHUU UCIBITAHUHU [0 IIEPBOrO ycIexa u
KOHEYHOU COBOKYITHOCTH nepBoro ycrexa. Cepusi HE3aBUCHMBIX .
o N B CEpUAX UCIBITaHUN bepHyiun, a Takxke
ucnbiTanuid beprynnu. CirygailHbIi .
. B OMBITAX CO CIy4YalHBIM BEIOOPOM W3
BbIOOP M3 KOHEYHOU COBOKYITHOCTH. .
KOHEYHOU COBOKYITHOCTH C
[Ipaktuueckas pabora ¢
UCIOJIb30BaHUEM KOMOMHATOPHBIX
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJINIL
¢bakToB U Hopmys, B TOM YUCIE B XOJE
MPAKTUYECKON pabOThl C MPUMEHEHHEM
CTaHJAPTHBIX (QYHKITUN
CryuaiiHble BETUYMHBI U 14 Cnyuaiinas BennuuHa. Pactipenenenune | OcBauBaTh MOHSTHUS: ClydaiiHas

pacipcacicHuAd

BEpOSITHOCTEN. J[narpamma
pacnpenenenusa. Onepanuu Haj
CIIy4YallHbIMH BEJIMYMHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4yaliHas BEJIMYMHA. [ eomeTpruyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0’KUJAHUE CIIyYaliHON BEJIIMYUHBI.
CoBMecTHOE pacpeielIeHHE IBYX
CIIy4alHbIX BeanunH. He3aBucumele
ciay4aitHele BeMYuHbl. CBOMCTBA
MAaTeMaTHYECKOr0 OKUIAHUS.

BEJIMYMHA, paclipejielieHre, Tabinia
pacripefieneHus, Juarpamma
pacrnpeeneHus.

HaxonuTh 3HaU€HUs] CyMMBI U
MIPOU3BEICHUS CIy4YailHbIX BEJINYNH.
Crtpoutb OMHApHBIC pacIpeieTICHUs 0
OTMCAHUIO COOBITHI B CIIyYaiHBIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
reOMETPUIECKOE U OMHOMHUATHHOE
pacnpeneneHus.

PewraTe 3a1a4mn Ha BBIUKCIICHUE
MaTEMaTHYECKOr0 OKUIAHHUS.
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Marematuyeckoe oxugaHue OMHAPHON
CIIy4allHOM BEJIIMYUHBI.
MaremMatudeckoe OKuIaHue
F€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenuid. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHE. Jlucnepcus
OMHAPHOU CITy4ailHOM BETUYUHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTuueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIyYalHbIX BEJINYMH.
Jucnepcusi OMHOMUATIBLHOTO
pacrpenencHusl.

[IpakTrueckas pabora c
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHI]

CTpouTh COBMECTHBIE PACTIPEACICHUS.
N3yyaTh cBOMCTBAa MaTEMaTUYECKOIO
OKHIaHUS.

Pemats 3amaun ¢ HOMOIIBIO U3YYEHHBIX
CBOMCTB.

[To n3yueHHbIM (popMysiaM HaXOAUTh
MAaTEeMaTHUYE€CKUE OKHUAAHUS CIy4YaHbIX
BEJIMYMH, UMEIOIIUX TEOMETPUUYECKOE U
OMHOMUATBLHOE PACTIPEICIICHUSI
OcBauBaTh MOHATHUSA: TUCIIEPCHUS,
CTaHJAAPTHOE OTKJIIOHEHUE CIIYyYalHOU
BEJIMUMHBIL.

Haxomute nucnepcuto mno
pacnpenenenuro. M3yyars cBoCTBa
JIACIICPCUM.

[To n3yueHHbIM (hopMyamM HAXOJHUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpeeNneHusi, B TOM YUCIIE B XOJE
MPaKTUIECKON PabOThI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KVIACC
KommuecTBo OCHOBHBIE BUJIbI 1€ATEIHHOCTH
HasBanue pazgena (Tembl) OcHOBHOE cojiep)KkaHue
4acoB oOy4arommxcs
3aKoH OOJBIIKX YHUCET 5 Pa30upath g0Ka3aTENBCTBA TEOPEM.

Hepasencrso YeObimuéna. Teopema
UYeoniména. Teopema bepnyinnu. 3akon
OobIIKX yKces. BeibopouHbiit MeTo 1
HUCCIICJOBAHUMN.

[Ipaktrueckas pabora ¢
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOJINIL

OcBauBaTh BHIOOPOYHBIN METO
MCCIIEJOBAHU, B TOM YHUCJIE B XOJIE
MPAKTUYECKON pabOThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I" enepanbHasi COBOKYITHOCTb U
city4aiiHasi BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
re€HepaIbHON COBOKYIHOCTH C TOMOIIBIO
BBIOOPOYHBIX XapaKTEPUCTHUK.
OlrieHMBaHUE BEPOSTHOCTEHM COOBITHI 11O
BbIOOpKe. CTaTHCTUYECKAs TUTIOTE3A.
[IpoBepka MpOCTEUIINX TUIIOTES C
ITOMOIIBIO CBOMCTB U3YYEHHBIX
pacnpenenenuii. [IpakTudeckas pabora ¢
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX Ta0JIHIL

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BEIOOPKA, BEIOOPOUYHOE
CpellHee U BBIOOpOUHAs TUCTIEPCHS.
Brruncnars BoIOOpOYHbBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
reHepajbHOM COBOKYNHOCTH. OCBanBaTh
MOHATHS: CTATUCTUYECKAS TUITOTE3A.
OrneHuBaTh BEPOSITHOCTH COOBITUI U
IIPOBEPATH MTPOCTEUILINE TUITOTE3BI HA
OCHOBE BbIOOPOYHBIX JAHHBIX, B TOM
YuCIie B XOJ€ MPaKTHUYEeCKON paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacTpeieieH s]),
[I0Ka3aTEIbHOE U HOPMaIbHOE
pacrpenencHus

[IprMepsl HENPEPBIBHBIX CIIyYalHBIX
BeNMYUH. QyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnupenenenue. [Ipumepsl 3ana4,
IPUBOASALINX K ITOKA3aTEIBHOMY U K
HOPMAaJIbBHOMY PacIpeAeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PACIPEECICHHUS.
@DyHKIHUS NIOTHOCTUA BEPOATHOCTH
HOPMAJIBHOT'O pacIpeesICHUs

3HAKOMHUTHCS MTOHATHUAMU: HENIPEPBIBHAS
Clly4aiiHas BEJIUYMHA, HEIIPEPBIBHOE
pacripeieneHue, QyHKIUS II0OTHOCTH
BEpOATHOCTU. HaxoauTh BEposATHOCTH
COOBITHI 1O AaHHOW (PyHKIIMH
IJIOTHOCTH.

3HAKOMHUTHCS C MMOHATHUSAMMU:
MOKa3aTEJIbHOE PaclpeaesicHuE,
HOpMaJIbHOE pacrpejiesieHrue. Boiiensars
10 ONMMCAHUIO CIIy4allHbI€ BEJIMYNHBI,
pacIpeeeHHbIE 110 I0Ka3aTeIbHOMY
3aKOHY, 10 HOPMAJIbHOMY 3aKOHY.
Paz6upate npumepsl 3a/1a4, NPUBOASILUX
K I10Ka3aTeJIbHOMY PacCIIpEeIeICHUIO U K
HOPMaJIbBHOMY PacIpeeICHUIO

Pacnpenenenune Ilyaccona

ITociienoBaTEIBHOCTD OJJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, TPUBOIAIIEH K
pacnpenenenuto [lyaccona.
[MpakTuyeckas pabora ¢
WCITOJTb30BAHUEM IJICKTPOHHBIX TaOJIHII

Briaensats 1o onucanuio Cay4alnHOTo
ONbITa BEJIUYHMHBI, PACIPEACICHHBIC MO
3akony Ilyaccona.

Pemate 3aaun, B TOM 4HCle B XOJI€
MPaKTHICCKOM pabOThI C IPHUMEHEHUEM
CTaHIAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus 1Byx ciydyailHbIX BEJIMYUH.
OcBauBaTth MOHATHA: KOBapHALIMS,
BEJINYMHAMH Koaddumment xoppensuuu. .
K03 QULIMEHT KOppeNaLuy, TUHEHHAsS
CoBMecTHbIE HaOJIOIEHUS IBYX
. 3aBUCUMOCTb.
BeJIMYMH. BeiOGopouHbIil KO3 PUIIEHT
OneHuBaTh XapakTep CBSI3U MEX]LY
Koppeysiuud. Pazmuumne Mexay .
N CIIy4ailHBIMU BEJTMYMHAMU, UCXOS U3
JTWHEWHOU CBSI3bI0 U IPUYUHHO-
. . TPUPOJIBI TAHHBIX M BEIYHCICHHBIX
CJIeICTBEHHOM CBA3b10. JInHelHas
XapaKTePUCTHUK.
perpeccus. [Ipaktuueckas pabora ¢
Hcnonb30BaTh AMarpaMMbl pacCerBaHUS
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOJINIL
JUTSL 1300paXKEHUSI COBMECTHOTO
pacceuBaHus JaHHBIX.
Haxoaute k03¢ duiireHTs ocu
JyarpamMmbl, B TOM 4HCJIE B XOJ1€
IPAaKTUYECKOH paboThl ¢ IPUMEHEHUEM
CTaHJAPTHBIX (QYHKIUH
O600meHune n 11 [ToBTOPATH U3YYEHHOE U BBICTPANBATH

cuUcTeMaTHh3alusa 3HaHUH

[IpencraBienne TaHHBIX C TOMOIIBIO
TaOJINIl ¥ TUarpaMM, ONUcaTeIbHAs
CTaTUCTHKA, OTIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMU, BEIYUCIICHUE BEPOSITHOCTEH
COOBITHI ¢ MpuMeHeHueM Gpopmyi u
rpaguaecKux METOA0B (KOOpAMHATHAS
npsiMasi, 1IepeBo, quarpamma Jditiepa),
CIIy4aiiHbIe

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIIPEECIICHMUS,
MaTeMaTUYECKOE 0XKUIAHUE CIyYaHON
BEJINYHHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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