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QenepanbHasg paboyass mnporpamMmma o ydyeOHoOMy mnpenMery «MaTtemaTuka
(yrnyOnénnslii ypoBeHsb) (mpeaMeTrHas oonacte «MareMaTtuka U uHpopMaThka») (nanee
COOTBETCTBEHHO — MIPOrpaMMa Mo MaTeMaTHKE, MaTEMaTUKa) BKIOYAET MOSCHUTEIIbHYIO
3aMMCKY, COAEpKaHUE OOy4YeHHs, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHUS MPOrpaMMbl
[0 MaTeMaTHKe, TEeMaTUYECKOE TUIAaHUPOBAHHUE.

[losicHuTenpHAs 3amMcKa OTpa)kaeT OOIMEe LENH U 331a4d M3YYeHUS MATEeMAaTHUKH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOChUIOK K €€ H3YYEHHUIO0 OO0YyYarolIMMMCS,
MECTO B CTPYKType YYEOHOro IjlaHa, a TakXKe TMOAXOAbl K OTOOpY coaep aHus,
K OIpENeNeHUI0 TUIAHUPYEMbIX pEe3yJlbTaTOB M K CTPYKTYpe TEMaTUYECKOIO
IUTAHUPOBAHMUSL.

Conepxanue OO0y4yeHMS PACKpPBIBAET COJEp)KATEIbHbIE JIUHUU, KOTOpPbIE
npejaralTcs s 00s3aTeNbHOr0 M3YyYeHHUs B KAXKIOM KJIACCe€ HA YPOBHE CPEIHEro
o01ero 06pa3oBaHusI.

[Inanupyembie pe3yabTaThl OCBOCHHMS MPOrpaMMbl IO MAaTE€MaTUKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeIMETHbIE pEe3yJbTaThl 3a BECh NEPHUOJ]] OOY4YEHHS Ha YpPOBHE
cpenHero oOmiero oopa3zoBaHus, a TaKXKe IMPEIMETHBIE TOCTHKEHHUS OO0Yy4arolerocs
3a KaX bl T0J1 00yUYeHUSI.

IHOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma mo mMareMatuke yriayOJE€HHOTO YpOBHS JJIsi 0OyJaronIuxcsi Ha YPOBHE
cpenHero oOmero obpasoBanusi paspaborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TPEIBABIAEMBIX K  MaTeMaTHYECKOMY
0o0pa3oBaHHWIO, U TPAIUIMK POCCHUHCKOrOo oOpa3oBaHusa. Peanmzanus mporpaMMbl
0  MaTeMaTHKe  O0eCleurMBaeT  OBJIAJICHHE  KIIOYEBBHIMH  KOMIICTCHITUSIMH,
COCTABJISIONIMMH  OCHOBY JUIsI CaMOPa3BUTHS M  HEMPEPBIBHOTO  0Opa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTMYHOCTHOTO W IMO3HABATEIHLHOTO PA3BUTHS JIMYHOCTH
00yJaronuxcsl.

B nporpamme mo MaremMaTHKe y4TE€HbI UJEU U MON0KeHUs «KoHLenmu pa3BuTHs
MaTeMaTH4YecKoro oOpa3oBanus B Poccuiickoit ®enepamuu». B cooTBercTBHM
C Ha3BaHUEM KOHIICTIIMN MaTeMaTHYecKoe 00pa30BaHKE AOJKHO, B YaCTHOCTH, PEIIaTh
3amauy oOecredYeHrns HEOOXOAMMOIo CTPaHE YHCIa OOYYaroIIMXCs, MaTeMaTh4decKas
MOATOTOBKAa KOTOPBIX JIOCTATOYHA JUIsl MPOJOJKEHHS 00pa30BaHUsl MO Pa3IMYHBIM
HaIpaBJICHUsIM, BKJIIOYas MPEno/laBaHue MaTEeMaTUKU, MaTEMaTUYECKUE HCCIEIOBaHUS,
paboty B chepe mMHGOPMAIMOHHBIX TEXHOJIOTHH W JAPYTHX, a TaKkKe OOeCIeUCHHS
JUTS. KQKJIOTO 00YyYaroIerocsi BO3MOKHOCTH JTOCTHKCHHSI MAaTeMAaTHYECKON MOATOTOBKH
B COOTBETCTBUHM C HEOOXOAMMBIM €My YpoBHeM. VIMEHHO Ha pelieHue ITHX 3a7ad
HalleJIeHa ITporpamMMa o MaTeMaTuke yriyOJaEéHHOro ypOBHSI.

B »snoxy mmdpoBoii Tpanchopmanuu BceX cdep UYETOBEUECKON IeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0€3  XOopolleil
MaTeMaTU4eCKON MOATOTOBKU. DTO OOYCJIOBIEHO TE€M, UYTO B HAILIM JHU PACTET YUCIIO

3
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CHEIMATEHOCTEH, CBSA3aHHBIX C HEMOCPEACTBCHHBIM NPHUMEHCHHEM MaTEeMaTHKU:
u B cdepe SKOHOMHKHA, M B OH3HECEe, M B TEXHOJOTMUECKUX OOJACTAX, U JaxKe
B TyMaHMTapHbIX c¢epax. Takum o0pazoMm, Kpyr oOyyarolmuxcs, AJig KOTOPbIX
MaTeMaThKa CTaHOBHTCS 3HAYMMBIM MPEAMETOM, (QyHIAMEHTOM 0Opa3oBaHUS,
CYILIECTBEHHO paciupseTcs. B Hero BXOJsIT HE TOJIBKO OOyYaromuecs, MIaHUPYIOIINe
3aHUMAThCS TBOPYECKOM U HCCIIEOBATEIbCKOM paboTo B 00JacTM MaTEMAaTHKH,
nHOpMaTHKH, (DU3UKH, SKOHOMHKH W B IPYTHX 00JACTIX, HO U T€, KOMy MaTeMaTHKa
HY>KHa JIJIs1 UCTIOJI30BaHUS B MPOQECCUIX, HE CBA3AHHBIX HEMOCPECTBEHHO C HEH.

[Ipuknagnas 3HAYUMOCTH MAaTeMaTHKUA OOYCJIOBJIEHa TeM, 4YTO €€ MpeaMETOM
SBJIIOTCST (DyHIAMEHTAIBHBIC CTPYKTYpPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIC (HOPMBI H
KOJIMYCCTBEHHBIC  OTHOIICHMS, ()YHKIMOHAIBHBIC 3aBHCUMOCTH M  KaTCTOPHH
HEONPEEeIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEJACTBEHHOM OTIBITE,
JI0 JTIOCTATOYHO CJIOKHBIX, HEOOXOMAMMBIX ISl PA3BUTHS HAYYHBIX U TCXHOJIOTHYCCKUX
uaci. be3 KOHKPETHBIX MAaTeMAaTWYSCKUX 3HAHWK 3aTPYJHEHO MOHUMAHWE MPHUHIUIIOB
YCTPOMCTBA M HUCIOJIb30BAHMSI COBPEMEHHOW TEXHUKH, BOCHPHUATHEC M WHTCPIIPETALUS
pPa3HOOOpa3HOM  COLMANBHOM,  JIKOHOMHYECKOH,  TMOJMTHUYECKOM  HWH(pOpMAIINH,
Manod(dekTBHA TIOBCEIHEBHAS IpaKTU4YecKas JAesATeIbHOCTh. Bo MHorux cdepax
poeCCUOHANIBHON JEeATETLHOCTH TPEOYIOTCS YMEHUS BBITIOIHATH PACUYETHI, COCTABIISITH
QITOPUTMBI, TPUMEHATH (OPMYJbl, MPOBOJIUTH TEOMETPUUYECKUE HW3MEpPEHUs Hu
MOCTPOCHMSI, YATATh, 00pabaThiBaTh, MHTEPIPETUPOBATH U MPEACTABIATH UH(HOPMAIIIIO
B BU/JIE TaOJIHII, JUarpamMm U rpadMkoB, MOHUMATh BEPOSATHOCTHBIN XapaKkTep ClydailHbIX
COOBITHIA.

OpHOBpeMEHHO ¢ pacimupeHueM chep NPUMEHEHUsT MaTeMaTUKA B COBPEMEHHOM
oOmiectBe Bc€ 0osiee BaKHBIM CTAHOBUTCS MATEMaTHYECKUN CTWJIb MBIIUJICHHS,
NPOSIBIISIIONIMICS B ONpeNeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTEMaTUKA B apceHal MPUEMOB U METOJOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS UHAYKIUS U JETYKIMs, 0000IIeHNe U KOHKPETHU3aIus, aHaIu3 1
CUHTE3, KiacCU(UKalusi M CUCTeMarTu3anus, adcTparupoBaHue u aHamorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIOUEHUN, TpaBWia WX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTUYECKHUX  TOCTPOCHHUH,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHUS
dbopmynupoBaTh, 0OOOCHOBHIBATh U JIOKA3bIBATH CYXKIEHUS, TEM CaMbiM (HOPMUPYIOT
JOTUYECKU  CTWIb  MBINUICHUS. Benmymas poib  NPUHAMICKUT  MaTEeMAaTHKE
B (DOPMUPOBAHUU AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS ¥ BOCIHTAHUU YMECHHM
JEHUCTBOBATh 1O  3aJaHHBIM  QITOPUTMaM, COBEPIICHCTBOBATh H3BECTHHIE W
KOHCTPYHUpPOBaTh HOBBIE. B mpormecce pemieHust 3amad — OCHOBBI JJISi OpPTaHHU3AINH
y4eOHOW JeATeIbHOCTH Ha YypOKax MaTeMaTHKA — pa3BUBAIOTCA TBOpYECKas U
MIPUKJIaIHAS CTOPOHBI MBIIILJICHUSI.

OOyueHne maTeMaTuke AAET BO3MOXKHOCTh Pa3BUBATh y OOYYAIONIUMXCS TOYHYIO,
palMoOHANBHYI0 U MH(POPMATUBHYIO peyYb, YMEHHUE OTOMpATh HamOoJiee MOIXOJAIINE
SI3BIKOBBIC, CHMBOJMYECKHE, Tpaduueckue CpeiacTBa ISl BBIPAKCHHUS CYXKICHUU W
HaTJISTHOTO WX TIPEICTABICHHUS.



denepanbHas padouas nporpamma | MatemaTtuka. 10—-11 kinaccel (yriayOnEHHbBIA YPOBEHD)

HeoOxouMbIM KOMIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUHU
ABJIAETCS 00IIee 3HAKOMCTBO C METOJIaMH MO3HAHMS ACHCTBUTEIBLHOCTH, MIPEICTABICHHUE
O MpeaMEeTe U METOJ€ MaTeMAaTHKH, €ro OTJIMYUSAX OT METOAOB ECTECTBEHHBIX U
IYMaHUTapHbIX HAyK, 00 OCOOEHHOCTSAX NPUMEHEHHUS MaTeMaTUKUA ISl pPEeUIeHHs
HAy4YHBIX U MPUKIAAHbIX 337a4. Takum oOpa3oM, MaTeMaTHuYeCKoe 00pa30BaHUE BHOCHUT
CBOM BKJIaJl B (hopmMupoBaHue oOLIEi KyJIbTyphl YeI0BEKa.

N3ydyeHne MareMaTWku CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHUIO YeEJIOBEKa,
MOHUMAaHUIO KPAacOThl M U3SIIECTBA MAaTEMaTUYECKUX PACCYKICHUM, BOCHPHUSATHUIO
reoOMeTpUUECKUX (GOPM, YCBOCHHUIO UJIEU CUMMETPHH.

[TpuoputeTHbiMu LesIMU 00yueHust matematrke B 10—11 knaccax Ha yriyonéHHOM
YPOBHE IIPOAOKAIOT OCTaBaThCS:

dbopMHUpOBaHHE TEHTPATBHBIX MAaTEMAaTUYECKUX TOHATHUH (YMCII0, BEJIWYWHA,
reoMerpuueckas (Qurypa, TnepeMeHHas, BepOSTHOCTb, (YHKIUS, MPOU3BOIHAS,
UHTErpa), 00eCreYnBarOINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO
o0Opa3oBaHus 00YUYaIOIIUXCS;

NoJIBeJIcHue OOydYaromMxcsi Ha JOCTYMHOM JJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MaTeMaTHUKU M OKPYXKAloUIero MuUpa, TOHUMAHUIO MAaTEMaTUKU KaK 4acTH
oO011eil KyJIbTyphl UEJIOBEUECTBA;

pa3BUTHE WHTEIUICKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydarommxcs,
NIO3HABATEJIbHON AaKTUBHOCTH, WCCJENOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBILIJICHUS,
MHTEpeca K U3YYEHUIO MaTEMATUKH;

dopmupoBanre (GYHKIMOHAIBHONW MaTEeMaTHYEeCKOW TPaMOTHOCTHU:  YMEHHS
pacro3HaBaTh MaTEMAaTUYECKHE ACIEKThl B peajbHbIX JKU3HEHHBIX CHUTyalHsAX
U TpU U3YYEHUH JAPYrUX YYeOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMynIHpoBaTh WX Ha A3BIKE MaTEeMaTHKH W  CO3/1aBaTh
MAaTeMaTHYEeCKUE MOJENIH, TNPUMEHITh OCBOCHHBIM MaTEeMaTUYECKHl  ammapar
IUISl peLEeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPIPETUPOBATh M OLIEHUBATH
NOJIyYEHHBIE PE3YIbTaTHI.

OcHOBHBIMU JTHHHUSIMU copepxkaHus marematuku B 10-11 xmaccax yrmyOn€HHOTO
ypoBHs sABISOTCA: «YUucma W BBIUMCIEHUs», «Anredpa» («Anredpandeckue
BBIpaKeHUs», «YpPaBHEHHsS M HEpaBeHCTBa»), «Hauana mareMaTnueckoro aHaiu3zan,
«l'eomerpusiy  («'eomeTpuueckne QGuUIrypsl W HUX  CBOWCTBay, «lI3mepeHue
F€OMETPUYECKUX BEIUYUH»), «BeposSTHOCTb U CcTaTUCTUKa». JlaHHBIE JUHUU
Pa3BUBAIOTCS MapaUIeNIbHO, KaXKJasgi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJIHAKO
HE HE3aBUCHMO OJ[HA OT JPYrOM, a B TECHOM KOHTAaKTe U B3auMoJencTsuu. Kpome srtoro,
UX OOBEIUHSET JIOTUYECKAasi COCTABIAIONIAs, TPAJAWIIMOHHO MPUCYIIas MAaTEMAaTHKE H
MPOHU3bIBAIOIIAS BCE MaTEMaTUYECKHME KypCcbl M COJEp)KaTelIbHble  JIMHUMU.
CdopmynupoBannoe Bo @I'OC COO TpeboBaHUE «yMEHHUE ONEPHUPOBATH MOHSTUSIMHU:
ONpeziesieHue, aKCHOMa, TEOpeMa, CJEICTBUE, CBOWCTBO, IMPU3HAK, J0Ka3aTeJIbCTBO,
PaBHOCHUJIbHBIE bOpMYyITUPOBKH,  yMEHHUE dbopmynupoBaTh  00paTHOE "
MPOTUBOMOJIOKHOE  YTBEP)KIAEHUE, MPUBOAUTH MPUMEPhl U KOHTPIPHUMEPHI,
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UCIIOJIb30BAaTh METOJ, MAaTeMAaTUYeCKOM MHIYKUWH, M[POBOJUTH JOKa3aTelbHbIC
pacCyXJeHHsT TpH pPEIIeHUU 3a/4ay, OLEHMBATh JIOTUYECKYI0 MPABUIBHOCTD
paccyKIeHu» OTHOCUTCS KO BCEM Y4eOHBIM KypcaMm, a (pOpMHUpPOBAaHUE JIOTUYECKUX
YMEHUU pachpenensercs M0 BCeM roiaM OOydeHUsi Ha YPOBHE CpEAHEro OoOLIero
oOpa3zoBaHwUsl.

B cootBerctBun ¢ ®I'OC COO maTemaTHKa sBIsieTCS 00S3aTEIbHBIM MPEIMETOM
Ha JaHHOM YypoBHe oOpaszoBanus. Hacrosield mnporpamMmoil mo MareMaTuKe
npenycMaTpuBaeTcs M3ydeHue ydeOHoro mnpeamera «MaTemaTuka» B paMkax TpEX
yu4eOHBIX KYypcOB: «Anredpa M Hayajga MaTeMaTUYeCKOTo aHaimzay, «['eomerpus»,
«BeposiTHOCTh M cTaTucTHKay. DopMHUpoBaHME JTOTMYECKUX YMEHHMM OCYIIECTBIISETCS
Ha TMPOTSHKEHMM BceX JieT oOydeHHs Ha YpPOBHE CpeaHEero oodmiero oOpa3oBaHus,
a SJIEMEHThI JIOTMKM BKIIIOYAIOTCSd B COJIEpP’KAaHUE BCEX HA3BAaHHBIX BbIIIE Yy4EeOHBIX
KypCOB.

OO1miee KONMYECTBO YAcOB, HANMpaBICHHBIX HA  U3YYEHHE  MATEMAaTHUKH
Ha yriyoneasoM yposre — 476: B 10 kiacce — 238 waca (7 yacos B Henento), B 11 kmacce —
238 4aca (7 4acoB B HEJEITIO).
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBbBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOro0 BOCUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH OOYYAOIIEerocss KaK AaKTUBHOIO WU
OTBETCTBEHHOTO 4JICHA POCCHHCKOTO OOIIECTBA, MPENCTABICHUE O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHHM, MPOLETYP TPAKIAHCKOTO
oO1ecTBa (BBIOOPBI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMU
MHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMSIMH U HA3HAUCHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh ~ POCCUUCKOM  TIPaKIAHCKOHM  WACHTHUYHOCTH,  YBaXKCHMS
K MpOIUIOMY M HACTOSILIEMY POCCHUWCKOW MAaTeMaTHUKH, LEHHOCTHOE OTHOLIEHUE
K JIOCTMXKEHHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUMCKOM MaTEMaTUYECKOW IIKOJIBI,
UCIIONB30BaHUE OTUX JOCTIDKEHHMH B JIPYrUX HayKaxX, TEXHOJOTWsIX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, cHopMHUpOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, DSTUYECKOTO IMOBEACHMS, CBS3aHHOTO C TMPAKTHUYECKUM
NPUMEHEHUEM JIOCTI)KEHHM HAyKH U JIeATEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas OCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, peHIeHUH, pacCyX JACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCEKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKoro BOCHUTAHUA:

c(OpMHPOBAHHOCTh YMEHUS NPHUMEHATh MaTEMaTHYCCKHUE 3HAHHS B HHTEpecax
3I0POBOTO W 0O€30MacHoro oOpas3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTAHUE, COAJTAHCHPOBAHHBIA PEXUM 3aHATHA W OTIbIXa,
perynsipHas pundeckas aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHHME NPU 3aHATHIX
CHIOPTHBHO-03/IOPOBHUTEIIBHOM NI TEILHOCTHIO;

6) TPy10BOro BOCIUTAHMSA:

TOTOBHOCTh K TPYZYy, OCO3HAHHE LEHHOCTH TPYAOJIOOMS, MUHTEPEC K PazIUuYHbIM
chepam mpodeccHoHATbHONW JCATENTBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPUIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyiied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIEC IIJIaHbI, TOTOBHOCTH U CHOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU,
FOTOBHOCTh K @KTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a7a4 MATEeMaTUYECKOU
HaIpaBJIEHHOCTH;
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7) IKOJIOrHYeCKOro BOCIIMTAHMS

C(OPMHUPOBAHHOCTD DKOJOTMYECKOM KYIBTYPhI, TIOHUMAHHE BIMSHUSA COIHAILHO-
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOIHOM M COIUAIBHOMN CPeIbl, OCO3HAHHE
r100abHOTO XapakTepa HKOJOTHYCCKUX MPOoOJeM, OpHEHTAalHs Ha [PUMEHCHHE
MaTeMaTHYECKUX 3HAHUM JUI1 pEHIEHHs 3aJad B 00JacTH OKpY’Kalolleid Cpejpbl,
IUTAHUPOBAHUE IMMOCTYNKOB M OLEHKH MX BO3MOKHBIX ITOCICACTBHH UIT OKpY Karolmei
Cpebl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOINECTBEHHOW MPAaKTHKH, MOHHMaHHE MATEMAaTHUYECKOW HAayKH Kak
cepbl YeITOBEUECKOM JAEITEIBHOCTH, ITAOB €€ Pa3sBUTUS M 3HAYMMOCTHU IS Pa3BUTHS
[MBHJIM3AIMH, OBJIAJCHHEC S3BIKOM MaTeMaTHUKA M  MaTeMaTH4eCKOW  KyJIbTYpoil
KaK CpPEICTBOM IIO3HAHUS MHpA, TOTOBHOCTh OCYHICCTBISATH IPOEKTHYIO |
HCCIIE0BATENILCKYIO IS TEIHHOCTh MHANBHIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare mzydeHuss MaTeMaTUKH Ha YpOBHE CpelHero obiiero oOpa3oBaHUs
y oOyuyaromerocsi OyayT cpopMUpOBaHBI IMO3HABATEIbHBIE YHHUBEpPCAJIbHBIE yUeOHbBIE
JNEUCTBUSI, KOMMYHUKAaTHBHBIE YHUBEpCAJIbHbIE Y4eOHble MICHCTBUS, PETYJISATHUBHbBIE
YHHUBEpCaJIbHbIC YUeOHbIE EHCTBUS, COBMECTHAS JCSTEIbHOCTb.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHBbIC Y4eOHbIe TeHCTBHUS
ba3oBble Jiornyeckune 1eMcTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYHIECTBEHHBIC MPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TOHITHI, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITUPOBATH OMPEICICHUS
NOHSITHM, YCTAaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KJIaCCH(PUKALUKU, OCHOBAaHUS
JUTsl 000OIIEHHS ¥ CPaBHEHUS, KpPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATH, (DOPMYITHPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIAUTEIBHBIC
U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHbIC;

BBISIBIIITh MaT€MAaTHUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M W MPOTUBOPEUHUS
B (akKrax, JaHHBIX, HAONIOACHUSIX U YTBEPXKACHHUAX, IMpEAJiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;

JieaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUYCHUM, YMO3AKIFOYEHHUM 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEILHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPIKICHHI
(OpsiMble U OT MPOTUBHOIO), BBICTPAMBATh APTryMEHTAIMIO, MPUBOAUTH MHPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMpATh CHOCcO0 pelieHusi y4eOHOM 3ajaud (CpaBHMBATh HECKOJBKO BApUAHTOB
peuieHus, BbIOUpaTh HamOoJiee MOAXOASUIMN C YYETOM CAaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPUEB).
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Ba3oBble ucciieoBaTe/ibCKHe AeCTBHS

WCIONB30BAaTh  BOMPOCHl  KAaK HMCCJIEAOBATENbCKUA HMHCTPYMEHT [O3HaHUS,
dbopmyaupoBaTh BONPOCH], (PUKCUPYIOIIKUE MPOTHUBOpEUUE, MpodiieMy, yCTaHaBIUBAThH
HMCKOMOE€ U JJaHHO€, (hOPMUPOBATh TUIIOTE3Y, ApI'YMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

POBOJIUTH CAMOCTOSITENIbBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEI0BAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MeXy 00bEKTaMu, SIBICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITENIbHO  (pOpMYJIUPOBaTh OO0O0OIIEHUS U BBIBOABI 10 pe3yjibTaTam
POBEIEHHOTO HAOMIOCHUS, WCCIICAOBAHMS, OIICHUBATH JTOCTOBEPHOCTH IMOTYYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 00OOIIEHUH;

POTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpollecca, a TakkKe BBIJIBUTATh
MPEATNONIOKEHUS O €70 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ unopmaumeii:

BBISIBIIATH AeUIIUTHI HHPOPMAIINH, JAaHHBIX, HECOOXOIUMBIX JJII OTBETa Ha BOIPOC
U JUTsl pelieHus 3a1a4u;

BLIOMPaTh WH(MOPMAIIUIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPHPETUPOBATH MH(GOPMAIIUIO PaA3IUYHBIX BUIOB U (HopM
IIPE/ICTABJICHHUS,;

CTPYKTYpUpOBaTh HH(MOpPMAILIMIO, TPEACTABIATh €€ B pasIu4HbIX (opmax,
WLTIOCTPUPOBATH TpaduyecK;

OLICHMBATh HAJEKHOCTh MH(MOPMAIMHM 1O CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTUBHBIE YHHBepCaJbHble Y4eOHbIC TeHCTBUS:

BOCIPUHUMATh U (OPMYIHUPOBATh CYXKJCHHS B COOTBETCTBUU C YCIOBUSIMHU
U LETsIMUA OOIICHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHHS MO XOAY PEIICHHs 3a/ladyd, KOMMEHTUPOBATh
MIOJIYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXJIEHHUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBlI,
npobsemMbl, pemaeMol 3ajauyM, BBICKA3bIBaTh HJIEH, HAICJICHHbIE HA MOUCK peIICHUs,
COMOCTaBIAITh CBOU CYXKICHHS C CYXKIEHUSIMH JpPYrMX YYaCTHMKOB JHAJIOra,
OoOHapyXUBaTh pa3InYUe M CXOJCTBO MO3UIMH, B KOPPEKTHON (hopme dhopMynrpoBaTh
pa3HoIJIacusi, CBOM BO3PaKEHUS;

NPEICTAaBISATh PE3yNbTaThl pEIICHUs 3a7aud, OSKCIEPHUMEHTa, HCCIeIOBAHNUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJICHHS C Y4YE€TOM  3aaa4
MPE3eHTAN 1 OCOOCHHOCTEN ayJUTOPUH.

PeryjsiTuBHbIC YHUBEPCAJbHbIC y4eOHbIC ACHCTBUSA
Camoopranusanms:

COCTaBJISITh IUIaH, AJICOPUTM PELICHMS 3aa4u, BBIOUPATh CIIOCOO pPEIIEHUs ¢ YIETOM
UMEIOIIUXCSI PECYypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUpPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YUETOM HOBOM MH(MOpMAIUU.
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CaMOKOHTPOJIb:

BIIQJICTh HAaBbIKAMU IO3HABATEIBHOM pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUIM UM MBICIHUTENIBHBIX TIPOIECCOB, MX PE3ylbTaTOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI MpOLECCa M pe3yJbTaTa pPEIICHUS MaTeMaTUYeCKOU
3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IpHU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OLTUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBaTh COOTBETCTBUE pe3yJbTaTa IEIH M YCIOBUSM, OOBACHITH TPUUUHBI
JOCTHXKEHUS WU HEJOCTIKEHHUS Pe3yIbTaTOB JAeATeIbHOCTH, HAXOIUTh OIITMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHMMATh U UCTIOJIH30BaTh MIPEHMYIIECTBA KOMAHIHOW W WHANBHUYaTbHOU PabOThI
Npyd pelmieHHH YYeOHBIX 3agad, NPUHUMATh I1eJh COBMECTHOW JeSTEIHbHOCTH,
TUTAHUPOBATh OPTAaHM3ALMI0 COBMECTHOW pPa0OTHI, paclpenessiTh BHABI padoT,
JIOTOBapUBaThCsA, OOCYXKIaTh IMPOLIECC U pe3yiabTaT paboThl, 00001aTh MHEHUs
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOIHATH CBOIO YacTh padOThI M KOOPIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH WieHaMH KOMaH/bl, OLIEHUBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOIIMIA
OPOIYKT 1O KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IlpeameTHbIe pe3yJbTaThl OCBOCHHS  (enepaibHOM pabodeil  MporpamMMbl

0 MaTEeMaTUKE NPEJCTABICHbI IO TrojaM OOYy4YeHUS B paMKaX OTIEJbHBIX YUEOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3feax HACTOSAILEH MPOrpaMMBbl.
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OEAEPAJIBHASA PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHsbiil Kypc «Anredbpa U Hayaja MaTEMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM
13 HauOojiee 3HAYUMBIX B TporpamMme CpeaHero o0iiero oopa3oBaHUs, MOCKOJBKY,
C OJIHOM CTOPOHBI, OH OOECIeYMBaeT WHCTPYMEHTAIbHYIO 0a3zy IS H3Y4YCHHS BCEX
€CTECTBEHHO-HAYyYHBIX KypCOB, a C JAPYroll CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBbIIUICHUE OOYyYarolMXCcsi Ha YpOBHE, HEOOXOJMMOM JJii OCBOCHMS
uH(OpMaTUKHU, OOIIECTBO3HAHUS, WCTOPUM, CJIOBECHOCTH M JIPYTUX JUCHUILUIUH.
B pamkax paHHOro ydeOHOro Kypca OOydYaroIIuecs OBJAJCBAIOT YHHUBEPCAIbHBIM
SI3bIKOM ~ COBPEMEHHOW  HayK, Kotopas  (GOpMyJIupyeT CBOU  JIOCTHUKCHUS
B MaTeMaTH4eCKO# (opme.

VYu4eOHbIi Kypc anreOpsl U Hadajl MaTEMAaTUYECKOr0 aHaJIn3a 3aKIaJblBa€T OCHOBY
JUIsL  YCTICIIIHOTO OBJIQJICHUS] 3aKOHaMHM (PU3MKH, XUMHH, OWOJIOTHH, TTOHUMAHUS
OCHOBHBIX TEHACHIIUNA Pa3BUTHUS HSKOHOMHUKH U OOIIECTBEHHOW >XU3HHU, IO3BOJISET
OPUCHTUPOBATHLCSA B COBPEMEHHBIX IM(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX MJisl JajbHeimero oOpa3oBaHUsS M B TOBCEIHEBHOU
x*u3Hd. B TO ke Bpems  oBinageHue  abCTPAKTHBIMU " JIOTUYECKH
CTPOTMMH KOHCTPYKUHMSAMH aireOpbl U MaTeMaTHYeCKOro aHallh3a Pa3BUBAET YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JIOKa3bIBaTh YTBEPXKICHUS
C TOMOINIbI0 HWHAYKIHUU W PACCYXAaTh ACNYKTUBHO, HCIIOJNB30BaTh OOOOIIEHHE U
KOHKPETH3aIMIo, a0CTparupoBaHWE€ W  aHAJIOTHI0,  (QOPMUPYET  KpeaTHBHOE
U KPUTHYECKOE MBIILJICHUE.

B xone nzyuenus yue6HOro Kypca «Anredpa u Hadajza MaTeMaTHUYECKOrO aHaJIM3a)
00y4aroIuecs MoJy4aroT HOBBIN OIBIT PEIICHUs MPUKIAIHBIX 33724, CAMOCTOSTEIHHOTO
MIOCTPOCHUA MAaTEMaTUYECKHX MOJEIEeH pealbHbIX CUTyaluld, HHTEPIPETAUU
MOJIYYEHHBIX PEIICHHM, 3HAKOMSATCA C MPUMEpPaMH MAaTEeMATHYECKUX 3aKOHOMEPHOCTEM
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOMIMMUCSA MaTEMATHUYECKUMU OTKPBITUSIMHU U UX
aBTOpaMH.

VY4eOHnbIit Kypc 007a1a€T 3HAYUTEIBHBIM BOCITUTATENIbHBIM TIOTEHITUAIOM, KOTOPBIA
peanu3yeTcss Kak 4epe3 Yy4eOHbId MaTepuall, CIOCOOCTBYIOMHNK (HOPMHPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CrenupuKy yaeOHOU NesTeIbHOCTH, TPeOyIomei
MPOJIOKUTENIbHONM KOHILIEHTPAllUM BHUMAHHUSA, CAMOCTOSITEIBHOCTH, AaKKYpaTHOCTH H
OTBETCTBEHHOCTH 32 MOJIYYEHHbIN PEe3yJIbTaT.

B ocHoBe meromuku oOydeHus anreOpe M HayajlaM MaTeMaTHUYeCKOro aHaiau3a
JICKUT JACSITEIIbHOCTHBIN PUHIUIT O0yUCHHUS.

B cTpykType ydeOHOro Kypca «Anredpa M Hadajla MaTeMaTHUYECKOTO aHAJIM3a»
BBIJICJICHBI CJIEYIOIINUE COAEPKATEIbHO-METOANYECKNE TUHUU: «HKCTIa U BBIYUCTICHUS,
«Dynkiuu u rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauanma mMaremMaTnueckoro
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aHanmza», «MHoXecTBa M JIOrMKa». Bce OCHOBHBIE COIEpKATEIbHO-METOANYECKHE
JUHUU U3Y4YalOTCA HAa MPOTSHKEHUU JBYX JIET OOy4YeHUs Ha ypOBHE CpPEAHEro OOUIEero
o0pa30BaHUsl, €CTECTBEHHO JIOMOJHSASA APYT JIpyra M MOCTENEHHO HACHIAsCh HOBBIMH
TeEMaMU U pazzaenamu. J(aHHbINA y4eOHbIN Kypc SIBJSETCS MHTEIPATUBHBIM, MOCKOJIBKY
o0BeIMHAET B ce0e COJIepKaHUe HECKOJIbKMX MaTeMaTUYECKUX JUCHUIUIMH, TaKUX Kak
aireOpa, TPUTOHOMETPUS, MAaTEMATUYECKHUI aHaIN3, TEOPUS] MHOXKECTB, MaTeMaTHYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecsi OBJaJeBalOT BCE Oosee MIHUPOKUM
MaTeMaTUYecKuM  ammapaTtoM, Yy HHUX  IIOCJIENOBaTelbHO  (opMmupyeTrcs U
COBEpUICHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pPEalbHOM CHUTyalluH,
OPUMEHSTh 3HAHUS, TMOJYYEHHBIE MPU H3YYEHHHM Y4eOHOro Kypca, IJsl pelleHus
CaMOCTOSITENIbHO  COPMYJIMPDOBAHHOM ~ MaTeMaTH4YecKoW  3agaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOIMYECKAsE JUHUS «YHcla W BBIUKUCICHUS» 3aBEpIIACT
(dopMUpOBaHHE HABBIKOB HCIOJIb30BAHUS JACHCTBUTEIBHBIX YHCET, KOTOpOEe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO oOmiero oOpazoBanusi. Ha ypoBHe cpeanero o0iiero
oOpa3oBaHusi 0co00e BHUMaHHUE yneseTcsl (OPMUPOBAHMIO HABBIKOB PAIIMOHAIBHBIX
BBIUMCIICHUH, BKIIIOYAIOIIUX B ce0Sl MCIIOJIb30BAHUE PA3IMYHBIX (DOpM 3amucu 4ucia,
yMEHHUE JeNlaTh NPHUKHUIKY, BBIOJHATh NPUOIMKEHHBIC BBIYHUCICHHS, OIICHUBAThH
YHCIIOBbIE BBIpAXKEHUS, paboTaTh C MaTeMaTHYECKMMH KOHCTaHTaMHU. 3HaKOMbIE
0Oy4YaIUMCsT MHOXECTBA HATypalIbHBIX, IENbIX, PAMOHAIBHBIX U JEHCTBUTEIHHBIX
Yucell JOTOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YMcell. B KaKIoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBbIE €My cHelupUYecKrue 3a7aud U OIlepaluu: JeJIeHue
HAIEJIO, ONEPUPOBAHHE OCTATKAMU Ha MHOXECTBE LEJBbIX YHCEN, OCOObIe CBOICTBa
paIMOHANIBHBIX W HPPALMOHAIBHBIX 4YHUCEN, apuMETHYECKHUE OIEepaluu, a TaKKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW HAa MHOXKECTBE KOMIUJICKCHBIX YHCEl.
brnarogaps mocienoBaTeNbHOMY —PACHIMPEHUIO Kpyra HCIOJb3yeMbIX YHCEeNl |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS JUIsl PEHICHUs Pa3IudHbIX 3a7ad
dbopMupyercsi TMpeACTaBICHUE O E€IWHCTBE MAaTEMaTUKU KaK Haykd H €€ pojH
B IIOCTPOEHUHM MOJIEJEH pealbHOro MHpa, IIMPOKO HCIOIB3YKOTCS 0000IIeHnEe U
KOHKpETH3aLusl.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaJM3yeTCsl Ha MPOTSKEHUH BCEro 00yueHUs
Ha YpOBHE CpeaHero odmiero o0pa3zoBaHMsl, MOCKOJIBKY B KaxkaoM pasnene [Iporpammsl
IIPEYCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3alad. B pesynprate oOydaromuecs
OBJI/ICBAIOT PAa3IMYHBIMA METOJAMH pEIICHUs] PAIMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX, JOrapuMUUYECKIX U TPUTOHOMETPHUUECKUX YpPaBHEHUMN, HEPABEHCTB U
CUCTEM, a TakkKe 337ad, coAepXkalux napaMmerpsl. llodydeHHblE yMEHHS MIMPOKO
UCHOJIB3YIOTCS MPHU UCCIEAOBAaHUU (YHKIMNA C MOMOIIBIO MPOU3BOAHOM, MPU PELICHUU
MPUKJIAIHBIX 33/1a4 W 337a9 Ha HAXOXKIIEHHWE HAWOONBINMUX W HAWNMEHBITUX 3HAYCHUM
dbynkuuu. JlanHas comepxaTenbHas JUHUS BKIIOYaeT B ceOs Takxke (popmupoBaHue
YMEHUH BBIOMHATH pacd€éThl 1Mo (QopmynaM, Mpeodpa3oBaHUs paIOHAIBHBIX,
UPPAlMOHAIIBHBIX M TPUTOHOMETPHUYECKUX BBIPAXKEHHH, a TakkKe BBIPAXKEHUH,
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CoJepXKallMX CcTerneHu U Jorapupmel. bnaromaps u3ydeHHro anreOpandeckoro
Marepuaga MPOUCXOAUT JalbHEWIIEe pPAa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO
MBIIIJIEHUsT 00yYaromuxcs, GOpMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYKJIEHUH, pabOThI
C CUMBOJIbHBIMU (pOpMamu, MpeACTaBICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
paBEHCTB W HepaBeHCTB. AureOpa mnpennaraer 3(QQEeKTUBHbIE  MUHCTPYMEHTHI
JUISl pEIIEHNs] IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/a4, HaIJISIAHO JIEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK si3bIKa HAYKH.

CopepxarenbHo-MeTonuyeckas  JUHUS  «DyHKIMM U Tpaduku»  TECHO
neperieTaeTcs ¢ JIPYruMu JIMHUSAMH y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a0a€T  IOCJIENOBATENIBHOCTh  M3y4YeHUs  Marepuana.  3ydyeHwe  CTENEHHOH,
NOKa3aTeNbHOMN, JIOTapu(PMUUYECKOH U TPUTOHOMETPUYECKUX (YHKIMH, X CBOWMCTB U
rpaduKoB, HCHONb30BaHUE (GYHKUMNA [UIsl pelIeHUs 3ajad M3 JAPYruX Y4eOHbIX
IPEIMETOB U PEAIBHOM ’KM3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM aHAIU30M, TaK U
C pelIeHHeM YypaBHEHHM W HepaBeHCTB. [lpu sToM Oojbllioe BHUMaHUE YJESIeTCs
(GOpMUPOBAHHMIO YMEHHUS BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY pPa3IUYHBIMU
BEJIMYMHAMM, MCCIIEOBATh MOJY4YEHHbIE (PYHKIMH, CTPOUTh MX Tpaduku. Marepuain
ATOU COAEPKATEIBHON JTMHUN HAIIEJIEH HA PAa3BUTUE YMEHUN U HABBIKOB, O3BOJISIOIINX
BbIp@XKaTh 3aBHUCHUMOCTH MEXAY BEJIMYMHAMU B Pa3IWYHOM (opMe: aHATUTUYECKOM,
rpaduyeckoil u cinoBecHOM. Ero mzyueHue cnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBILIUIEHUS, CIIOCOOHOCTM K OOOOIIEHHWI0O U KOHKpPETHM3allud,  HCIIOJIb30BAaHUIO
aHaJIOTUN.

CopepxarenbHas JmHHA «Hayala  MareMaTWyeckoro aHaiaus3a»  I03BOJSET
CYLIECTBEHHO paCUIUPUTh KPYr KAaK MaTeMaTUYECKUX, TaK M IMPUKIAJHBIX 3a7ad,
JOCTYIHBIX 00y4YarolUMCsl, TaK KaK Y HUX MOSIBJIIETCS BO3MOXKHOCTb CTPOUTH Ipaduku
CJIOKHBIX (DYHKLUH, ONpEeesiTh UX HAauOOJNbIINE U HAaUMEHbIIINE 3HAUYEHUS], BHIYUCIIATh
wiomaan Guryp u oObEMBI TN, HAXOAUTh CKOPOCTH M YCKOpEHMs mpoleccoB. JlaHHas
coleprKaTeNbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUS MAaTEMaTHYECKUX
MOJEJIEH  pEAIbHBIX CUTyallMd, II03BOJAECT HAXOAUTh HAWIy4Yllee PpELICHUE
B INPUKIAJHBIX, B TOM UYHCJIE COLHUAIBHO-3KOHOMUYECKUX, 3aJa4yax. 3HAKOMCTBO
C OCHOBAaMH MaTeMaTHMYECKOTO aHalHu3a CIIOCOOCTBYET pa3BUTUIO aOCTPaKTHOIO,
(opManbHO-IOTUYECKOTO M KPEaTHUBHOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh IPOSIBIICHHA 3aKOHOB MAaTEMATHKM B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecst y3HalOT O BBIIAIOIIUXCA pPE3ysbTaTaX, MOJYyYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKH KaK HayKd, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOIMYECKAs JTUHUS «MHOMXECTBA M JIOTHMKa» BKJIKOYAET B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB U MAaTEMaTHYECKOU JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE
IIPEACTABICHUS TNPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMaTUKW H IPEIaratoT
HanOosiee YHUBEpPCAIbHBIM SI3bIK, OOBEIUHSIONIMI BCE paszfenbl MAaTeMaTHKU H €€
IIPUJIOKEHNN, OHU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCHUIUINHBI U UX IPWIOKEHUS
B eauHoe 1enoe. IlosToMy BaXHO JaTh BO3MOXKHOCTH OOy4YarolIeMyCsi IHOHUMATb
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M HCIIOJIB30BaTh €T0
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JUTSl BBIPQXKEHUSI CBOMX MBICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MATEMAaTUKU KaK HAyKH
ClielyeT TMpU3HATh CBOMCTBEHHYIO €M CTpOroctb OOOCHOBaHUW W  CJIEIOBAHUE
onpeNeEHHBIM TMpaBUIaM TOCTPOEHUSI JOKAa3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMHU
MaTeMaTU4YeCKOM  JIOTMKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIILICHHUS
00ydJaronuxcsi, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJEHHS Ha OCHOBE JIOTMUYECKHUX
npaBuil, GOPMHUPYET HABBIKU KPUTHUYECKOTO MBIIILICHHUS.

B ydyebHOM Kypce «Anrebpa u Hauajga MaTeMaTUYECKOrO0 aHAIM3ay MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUSI, KOTOpPhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbopMHUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEICH pPEabHBIX CUTYaIlMi, HCCIIECIOBaHUS
ATUX MOJIeJIe C TIOMOIIBIO ammapata aiareOpbl W MaTeMaTHYeCKOTOo aHaju3a,
UHTEPNpPETAlUK TOJYyUYEHHBIX PEe3ylbTaTOB. Takue 3aJaHusi BIUIETCHbI B KaXKIbIH
U3 Ppa3/iesioB MPOrpaMMbl, IMOCKOJBKY BECh MaTepual ydeOHOTO Kypca MIHPOKO
UCTIOJIB3YETCSl NIl PEIICHMs TPUKIATHBIX 3amad.  [Ipm  pemieHun  peabHBIX
PaKTUYECKUX 3a7a4 00ydJaroniuecs pa3BUBAIOT HAOJ0IaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCMOIL30BATh  aAHAJOTHUIO, 0000IaTh U
KOHKPETU3UPOBaTh Mpodsiemy. JlesTenbHOCTh MO (POPMHUPOBAHHMIO HABBIKOB PEIICHUS
NPUKIAAHBIX 3a7a4 OPraHu3yeTcs B MPOIECCe M3YYCHHsI BCEX TeM YYEOHOro Kypca
«Anre0Opa ¥ Hayajaa MaTeMaTUYECKOTO aHAIIU3a.

Ha uzyuenue yueOHOro Kypca «Anrebpa M Hayala MaTEeMaTHUYECKOrO aHaJIM3a»
oreoautca 272 4vaca: B 10 wiacce — 136 yacoB (4 uwaca B Henmemwo), B 11 wiacce —
136 gacoB (4 vaca B HEJCITIO).

COJEPXAHUE OBYYEHMUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panvonanbupie uucna. OOBIKHOBEHHBIE W JACCATHYHBIE JpoOW, TMPOIEHTHI,
OeckoHeUHbIe TIepuoanueckue apodu. [Ipumenenue apoOelt U NMPOLEHTOB JJI PEIICHUs
MPUKJIAJIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEaJbHOM JKU3HH.

JlelictBuTenpHbIE  4uCia.  PanuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
Apudmerndeckue omneparuu ¢ ACUCTBUTEIbHBIMUA YUCTaMHU. MOIyNb NeHCTBUTEIHLHOTO
quclia U ero cBorcTBa. [IpuOamkEéHHbIE BEIYUCIICHUS, TIPaBUjIa OKPYTIECHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BEIYMCIICHHM.

Crenenb ¢ neiabIM nokazareieM. bunom Herotona. Mcnosbp3oBanue moaxomsiiei
dbopMBI 3ammcH ACUCTBUTENBHBIX YHCEN IS PEIMICHUS TMPAKTUYECKUX 3a1ad |
MPEACTABIICHUS JAHHBIX.

ApudmeTniyeckuii KOpeHb HATYPATLHON CTENIEHU M €TO CBOMCTBA.

Crenenp ¢  palMOHAJIBHBIM  TIOKa3ateaeM M €€  CBOMCTBA, CTENEHb
C JEUCTBUTENBHBIM IOKA3aTEIIEM.

Jlorapudpm uymcna. CpoiictBa norapudpma. JlecsiTuuHble U  HATypaJibHbIC
norapuMsl.
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CHuHyC, KOCHHYC, TaHI'€HC, KOTAHI€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC ¥ apKTaHI€HC YHCJIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa M TOXKAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPABHEHMS.
PaBHOCWIIBHBIE  ypaBHEHMSI W ypaBHEHHs-ClencTBHs. HepaBeHCTBO, pelieHHe
HEPaBEHCTBA.

OCHOBHBIE METOJbl PEIICHUS LENbIX U APOOHO-pALMOHANBHBIX YpaBHEHUH H
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM NEPEMEHHOM. JleleHne MHOrowieHa Ha MHOTO4IECH
c ocrtatkoM. Teopema be3dy. MHorounensl ¢ uenbiMu Kodpduuuentamu. Teopema
Buera.

[IpeoGpazoBaHMs YUCTOBBIX BHIPAKEHHM, COACPKAIIUX CTETIEHU U KOPHHU.

Wppanmonanbuble  ypaBHEHUS. OCHOBHBIE METOJBI PELICHHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazaTenbHble ypaBHEHUS. (OCHOBHBIE METOABl PELICHHUS TOKa3aTEIbHbIX
YPaBHEHUM.

[IpeoGpazoBaHue BHIpAKEHUM, CONIEPIKALTUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOJbI PEIICHUS JIOrapuMHUUECKUX
YPaBHEHUM.

OcHOBHbIE TPUTOHOMETPUYECKHE dbopMyIbIL. [Ipeo6pa3zoBanue
TPUTOHOMETPUYECKHUX BBIPAXKCHUM. PellieHne TpuroHoMETpUYECKUX YPAaBHEHUM.

Pemenue cucteM JIMHEWHBIX ypaBHEHUNA. MaTpuiia CHCTEMBI JIMHENHBIX YPABHEHUU.
Onpenenutens MaTpuilbl 2X2, €ro reOMETPUUYECKUN CMBICT W CBOWCTBA, BBHIYMCIICHUE
€ro 3HAuYCHWs, NPUMEHEHUE OIPEACIUTEN [ PELIEHUS CHUCTEMBbI JIMHEHMHBIX
ypaBHEHHM. Pemenne nmpukiagHbIx 3a1a4 ¢ MOMOIIBI0 CUCTEMBI JINHENHBIX YPAaBHEHHUM.
Hccnenosanue nocTpo€HHON MOJIENIH C TIOMOIIBIO MAaTPHI] U OTIPEACITUTENICH.

[ToctpoeHne wmareMaTHYECKUX MOJEIIEH pEAIbHOM CHUTyallMd C ITOMOIIBIO
YpPaBHEHH U HEpaBeHCTB. l[IprMeHEHHEe ypaBHEHHW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 ¥ 33/1a4 U3 Pa3IUYHbIX 001acTel HAYKH U pealbHON )KU3HU.

DOyHKIUU U TPpaduKku

OyHknus, cmocoObl  3aganus  (QyHKIUU. B3ammHO oOpaTHbie  (QyHKIHW.
Kommnozummst ¢pynkmmii. ['padux dyHknmu. DneMeHTapHble Tpeodpa3oBaHus rpadukoB
byHKIHUH.

O6nacTe ompeneneHuss M MHOXKECTBO 3HaueHUM GyHkuuu. Hynum dyHkumm.
[IpomexyTkn 3HaKONmocTOAHCTBA. YETHbIe W Heu€rHble GyHKUMHU. llepuognyeckue
dbynkuu. [IpoMexxyTku MOHOTOHHOCTH GyHKIIUUA. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
HauGonbiiee n HanMeHbIee 3HaYeHUS GYHKITUU Ha TIPOMEXKYTKE.

JluneliHasg, KBaJpaThyHasi W JPOOHO-TMHEHHAss (QYHKUUMU. DIEMEHTapHOE
HCCIIEI0OBAaHUE U TOCTPOEHUE UX rpauKoB.

Crenennass (pyHKIusi ¢ HaTypajdbHBIM M LEIbIM moka3areneM. EE cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHsS N-OM CTeneHU Kak (YHKIMH OOpAaTHOM CTENEeHU
C HATypaJbHBIM MTOKa3aTEIEM.
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[lokazarenbHass W Jorapudmuueckas (QYHKIMM, WX CBOHCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUHI I PELICHUs] YPABHEHHI.

TpuronomeTrpuyeckass OKpyKHOCTb, ONPEACIEHUE TPUTOHOMETPUUYECKUX (DYHKUIUNA
YUCJIOBOT'O apryMEHTAa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEabHBIX Ipoleccax U sABieHusx. ['paduku
pEAIBbHBIX 3aBUCUMOCTEM.

Havana maTreMaTn4ecKoro aHajmnsa

ITocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJaHUS  IOCJIeAOBaTeIbHOCTEH.  MeTon
MaTeMaTU4eCKON MHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE I10CIEAOBATEIBLHOCTH.
Hctopuss BO3BHMKHOBEHHS MAaT€MaTHYECKOro aHaiu3a Kak aHaim3a  OECKOHEYHO
MaJIbIX.

Apudmerndeckass U reomeTpuyeckas mnporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBaloIIEed TIeOMEeTPHUYECKON
nporpeccuu. JIMHEMHBIM U SKCHOHEHUMANBHBIA pocT. Yucino e. dopmysa CIIOKHBIX
IpOLEHTOB. Vcnonb30BaHUE MPOrPECCUU ISl PELICHUs] PEAIbHBIX 3a4a4 MPUKIATHOTO
Xapaxkrepa.

HenpepoiBubie ¢yHKIIMKM UM UX cBoiicTBa. TouykM pa3pbiBa. ACUMNTOTHI TpadUKOB
¢ynkiuii. CpoiicTBa (GYHKIMH HENPEPHIBHBIX Ha OTpe3ke. MeToa MHTEpBaIOB
JUIsl pelIeHus] HepaBeHCTB. [IpuMeHeHre CBONCTB HENPEPhIBHBIX (DYHKIUM 1JIs peIIeHus
3az1ad.

[lepass m BTOpas mnpousBoAHble (QyHKUMU. OmpenesneHue, reoMETPpUYECKui u
(u3nyecKuil cMbICI MPOU3BOJHON. YpaBHEHHE KacaTeIbHOU K rpa@uKy (QyHKIHH.

[IpousBonHble sneMeHTapHbIX (QyHkuui. Ilpom3BomHas CyMMbl, NpPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (PYHKIIHI.

MHo:xecTBa M JIOTHKA
MHOX€eCTBO, onepanuu HaJ MHOXECTBAMHU U MX CBOMCTBa. J(marpammbl Oinepa—
Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJjsi ONUCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 33]1a4 U3 APYTUX YUYCOHBIX MPEAMETOB.
Onpenenenne, TeopeMa, CBONCTBO MAaTeMaTH4YeCKOro OOBEKTa, CIEICTBUE,
JI0Ka3aTEJIbCTBO, PABHOCUJIbHBIC YPABHEHUSI.

11 KJIACC

Yucia u BBIYUCTICHUA

Harypaneubie u nensie uncna. [I[puMeHeHne npu3HAKOB JEIUMOCTH LEJIBIX YHCEN,
HanOonbIMi o0mmi aenurens (naiee — HOJI) m HauMenbIee obiee KpaTHOE (Janee —
HOK), ocratkoB mo monynto, anroput™Ma EBkiauaa ajisi pemieHus 3aAad B LEJbIX
YUCIax.

KommiekcHpie uncna. AnreOpanyeckas W TpUTOHOMETpUYecKass (OpMBbI 3amucu
KOMILUIEKCHOTO uucha. ApudMerhyeckue ornepauud ¢ KOMIUIEKCHBIMA YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YKMCEJ Ha KOOPAMHATHOM Iuiockoctu. @opmyrna Myaspa.

16



denepanbHas padouas nporpamma | MatemaTtuka. 10—-11 kinaccel (yriayOnEHHbBIA YPOBEHD)

KOpHI/I N-OM CTEIIEHM M3 KOMIUIEKCHOIO 4YHCIIA. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII
IJI1 pCHICHUA (bHSI/I‘IeCKI/IX 1 TCOMCTPUYCCKUX 3aaa4v.

YpaBHeHHd M HEPABEHCTBA

Cucrema U COBOKYNHOCTh ypaBHEHUM W HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBUsL. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUUECKUX YpaBHECHUIN c IIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellleHre TpPUroHOMEeTpUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS MTOKA3aTEIbHBIX U JJOrapu(MHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI PEIIEHUS CUCTEM U COBOKYIHOCTEH PpalMOHAIbHBIX,
UppALMOHATIBHBIX, TOKA3aTEIbHBIX U JJOrapU(PMUUECKUX YPaBHEHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaAMETPaMU.

IIpruMeHeHne ypaBHEHUH, CHUCTEM W HEPABEHCTB K PEUICHUIO MaTeMaTUYECKUX
3324 M 337a4 U3 pa3lIMuHbIX O0JacTell HAyKM M peaNbHOM JKU3HHW, MHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKUMHU U TPaPUKU

I'padux  xommosuiuu ¢yHkiuil. ['eomeTpuyeckue oOpa3bl ypaBHEHUH WU
HEPABEHCTB HA KOOPAUHATHOM IIOCKOCTH.

Tpuronomerpuueckue GpyHKIIUU, X CBONCTBA U TpaUKH.

I'padnyeckrie MeTOIbl pelIeHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTo sl
peleHus 3a1a4 ¢ mapaMeTpamu.

Hcnonws3zoBanue rpadukoB (yHKIOUM AJI1  HMCCIEOBAaHMSA  IPOLECCOB U
3aBHCUMOCTEH, KOTOpbIE€ BO3HMKAIOT MpPH PEUICHWH 3a7ad U3 JpYruxX Yy4eOHBIX
MPEIMETOB U PEATTbHOM KU3HMU.

Havana maTemaTn4eckoro aHajimn3a

[IpuMeHeHne TPOM3BOJHONM K HCCIACAOBaHHIO (PYHKIIMA HAa MOHOTOHHOCTH H
sKkcTpeMyMbl. Haxoknmenue HauOONbIIEro M HAaWMEHBIIErO0 3HAYEHWUW HENpephIBHON
(GyHKITMM Ha OTpe3Ke.

[IprMeneHne nporu3BOAHOM ISl HAXOXKICHUS HAWIYYIIEr0 PEIICHUS B IPUKJIIAIHBIX
3ajavax, A OMpPEeeICHHIS CKOPOCTH M YCKOPEHUS Tpoliecca, 3aaHHoro (popmymoi uim
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE  CBOWCTBO  TepBooOpasHbix.  [lepBooOpasHbie
aneMeHTapHbIX QyHkmid. [IpaBuna HaXoXIeHUS IEPBOOOPA3HBIX.

NHurerpan. I'eoMeTpuyeckuili CMBICI HMHTErpana. BelUnClIeHHE ONpeneaEHHOro
uHTerpana mo gopmyne Hetorona—JleitOnuna.

[IpuMeHeHne uHTErpana I HaXOXACHUS IIIonaaei Mmiockux Guryp m oObEMOB
r€OMETPUYECKUX TEJL

[Ipumepsl  pemenuit  nauddepeHUUanbHbIX  ypaBHeHUH.  MaTematuueckoe
MOJIEJIMPOBAHUE PEATBHBIX MTPOLIECCOB C MOMOIIBIO AU(PhEepEHIIUATBHBIX YPABHEHUM.
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NPEAMETHBIE PE3YJIBTATHI

K xonny o0ydyenust B 10 kiacce o0yyaromuiicsl MOIyYUT CIEIYIOIINE TPEIMETHbIE
pe3yJIbTaThl O OTAENIBHBIM TeMaM (peepalibHOi padbodeil mporpamMmsbl y4eOHOTO Kypca
«Anredpa 1 Hayajla MaTEMaTUYECKOIO aHATIU3a»:

Yuciia ¥ BIYUCICHUA:

CBOOOJIHO  OMEpUPOBATH TMOHATUSMH: palMOHAIBLHOE YHKCIO, OeCKOHeYHas
nepuoanyeckasi 1poOb, MPOLIEHTHI, UPPAITMOHATHHOE YHCIIO, MHOXKECTBA PAllMOHATIBHBIX
Y ICUCTBUTEIBbHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YHCIIA;

NPUMEHATHh JAPOOU U MPOILEHTHI ISl PElIeHUs] MPUKIAAHBIX 3a7a4d U3 Pa3IudHbIX
OTpACJIE 3HAHUU U PEaJIbHOMN KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCIICHHS, TIpaBUja OKPYIJICHUS, TPUKUIKY U
OIIEHKY pe3yJibTaTa BbIYMCIICHUI;

CBOOOJHO OMEpPUPOBATH MOHATHUEM: CTEINEHb C LIENBIM MOKa3aTeleM, UCTIOIb30BaTh
MOAXO/ISIIYI0 (POPMY 3amcH IEUCTBUTEIIBHBIX YHUCET JJI PEIIeHUs TPAKTHUECKUX 3a1a4
U TIPEJCTABIICHUS JJAHHBIX;

CBOOOJIHO OIEPUPOBATh IMOHATHEM: apu(PMETHYECKHl KOpEeHb HaTypajbHON
CTEIICHHU;

CBOOOIHO ONEPUPOBATH MOHATHEM: CTEMEHb C PALIMOHAIBHBIM TTOKa3aTeNIeM;

CBOOOZHO ONIEPUPOBATH MOHATUSMU: JIoTapu(PM YKCIIa, JECITUUHBIE U HATYypaIbHbBIE
JorapupMsl;

CBOOOZHO OMNEPUPOBATh MOHIATUSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOI'O apIr'yMEHTA,

ONEPUPOBATh NOHATHUSIMHU: APKCHUHYC, APKKOCMHYC M AapKTAaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMsI 1 HEPABEHCTBA:

CBOOOZHO OIMEpPUPOBATH TOHSTUSIMH: TOXKIIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSThH PA3IMYHBIE METO/IbI PEUICHUS PAIIMOHATBHBIX U TPOOHO-PAITMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JJIsl PEIIEHUS HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TOHATHSIMH: MHOTOWIEH OT OJHON TepEeMEHHOM,
MHOTOWIEH C UENbIMH KO3(PUIIMEHTaMH, KOPHH MHOTOYJICHA, TMPUMEHSTH JIEJICHHE
MHOTOWICHa Ha MHOTOYJIEH C OCTaTKoM, Teopemy besy u teopemy Buera mns pemeHus
3a/1ad4;

CBOOOJHO OMNEPUPOBATH MOHATHUAMH: CUCTEMa JMHEWHBIX YpaBHEHUH, MaTpPHIIA,
OTIpEICTIUTENh MATPHUIIBI 2 X 2 U €r0 TEOMETPUUECKHUN CMBICII, UCIIOJIH30BaTh CBOMCTBA
OTpeAeNuTeNst 2 X 2 il BBIUUCICHHUS €ro 3HAYCHUS, MNPUMEHITh OMNPEACTUTEIN
JUISL PELIEHUST CHCTEMBbl JIMHEMHBIX YPAaBHEHUW, MOJEIHMPOBATH PEATbHBIE CUTyalUU
C TMOMOIIBK) CHCTEMBI JIMHEWHBIX YPaBHEHWW, HCCIECI0BATh IOCTPOCHHBIE MOJACIH
C IMOMOIIBIO MATPHUI] U ONIPEACIIUTENICH, UHTEPIIPETUPOBATD MMOJTYYEHHBIN PE3YIIbTAT;

MCIIO0JIb30BaTh CBOMCTBA JIEUCTBUM C KOPHIMU ISl IPeoOpa30BaHUs BbIpaKEHUMH;
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BBINIOJIHATh MPEOOpa30BaHMUsI YHMCIOBBIX BBIPAKEHUH, COJIEPXKALIUX CTENECHU
C palMOHAJIbHBIM [10KA3aTeIIEM;

UCIIOJIb30BaTh CBOWCTBA JIorapu(MoB Uil NpeoOpa3oBaHUS JIOrapU(PMHUUECKUX
BBIPAYKECHHUI;

CBOOOJAHO ONEPUPOBATH MOHATUSAMU: HPPALMOHAIBHBIE, [IOKAa3aTeJIbHbIE W
jJorapu(MuUecKre ypaBHEHUS, HAXOAMTh MX PELIEHUS C MOMOUIbIO PaBHOCHIBHBIX
[IEPEXO010B WM OCYILECTBIIAS IIPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyJbl Mg MpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHUM;

CBOOOJHO OMEpPUPOBATH MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSIThH
HeoOXoquMble (OPMYJIbI Ui PEHIeHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUN;

MOJIETIMPOBATh pealibHble CUTyallMd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKEHUS,
YPaBHEHUS, HEPABCHCTBA I10 YCIIOBUIO 3aJayd, HCCIECI0BAaThb IOCTPOCHHBIE MOJEIH
C MCII0JIb30BAaHUEM allapaTa ajareopsl.

DOYyHKUMU U TPapUKHU:

CBOOOJIHO OMEPUPOBATh TOHATUSAMHU: (PYHKIHSA, CIOCOOBI 3aaHus (YHKIIHH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3ULUA (YHKIUH, Tpa@uK (QYHKIIMH, BBIIOJIHSATH
AJIEMEHTapHbIE PpeoOpa3oBaHusl TpapuKOB PYHKLIUHI;

CBOOOJIHO OIIEpUPOBATH MOHATHIAMU: 00JIACTh ONPEEIICHUS U MHOXKECTBO 3HAUEHUI
(GyHKIMH, HYyTH QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ~ ONEpUPOBaTH  MOHATHAMH:  YETHblE W HEUETHBbIE  (PYHKLHUH,
nepuogudeckue (QYHKIUH, HPOMEXYTKH MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMBbl H
MUHUMYMBbI (QYHKIIUH, HanOOJIbIlIee U HAaUMEHbILIeE 3HaUeHUE (PYHKIIUU Ha IPOMEXKYTKE;

CcBOOOJIHO OMEPUPOBATh MOHATUSMU: CTEIIEHHASI QYHKIUS C HATYPAIbHBIM U LIEJIbIM
nokaszareiaeM, rpaguk CTENeHHOW (YHKIMU C HATypajbHBIM U LIENBIM IOKa3aTeleM,
rpaguk KOpHS N-OH CTeneHW Kak (YyHKIUH OOPATHOM CTENEeHH ¢ HaTypalbHBIM
HIOKa3aTesIeM;

OIIEepUPOBATh MOHITUAMMU: JIUHEHHAs, KBaJpaTHUHas U APOOHO-THHEWHas QyHKIUH,
BBITOJIHATH AJIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHUE UX IPAPHUKOB;

CBOOOJITHO  ONEpPUPOBATH MOHATUSAMU: IOKa3aTeNbHAs U JorapupMuyeckas
(byHKITMH, UX CBOMCTBA U IPa( UK, UCTIONH30BATh UX IPaQUKH JIJIsl pEIICHNUS YPAaBHEHUH;

CBOOOJTHO  OMEpUpoBaTh  MOHATHAMH: TPUTOHOMETPUYECKAas  OKPYKHOCTb,
OTIpeNieIeHNEe TPUTOHOMETPUIECKUX (PYHKIIMI YHCIOBOTO apryMEHTa,

UCIOIB30BaTh TpapuKu (QYHKIUI Ui MCCIeOBaHUA MPOIECCOB U 3aBUCHUMOCTEN
IpU pelIeHUH 3a7ad U3 JAPYIHMX y4eOHBIX MPEAMETOB U peabHOW KU3HHU, BBIPAXKaTh
GopmynamMu 3aBUCUMOCTH MEX]Ty BEIHUNHAMU;

Hayvajia MaTeMaTH4e€CKOr0 aHAJIHU3A:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: apudmMeThueckass ¢ TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YyObIBalOIlasgs T'€OMETpUUYecKash MpOrpeccus, JHUHEUHBIA WU
AKCHOHEHIMAIBHBIN pocT, (opMyna CIOXKHBIX MPOLUEHTOB, HMETh IPECTABICHUE
0 KOHCTAaHTE;
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UCIIOJIb30BAaTh MPOrPECCMU I PELIEHUS pPEabHBIX 33Jad  IPUKIATHOTO
XapakTepa;

CBOOOJHO ONEpPUPOBATh IOHATUSAMU: IIOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHUs
MOCJIEI0BATEIbHOCTENW, MOHOTOHHBIE Y OIPAaHUYEHHBIE MOCIEA0BATEILHOCTH, TOHUMATh
OCHOBBI 3apOXKI€HUSI MaTEMATUYECKOTO aHAJIN3A KAK aHaJIu3a OECKOHEUYHO MaJblX;

CBOOOJHO OMNEPUPOBATh MOHATHSIMHU: HEIMpPEpbIBHbIE (DPYHKIMH, TOYKU pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka GyHKIHH;

CBOOOJHO OMNEpPUPOBaTH MOHATHEM: (QYHKUUS, HEOpephlBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIINI AJIs pellieHus 3a/1ay;

CBOOOZHO OMEpPUPOBATH MOHATUSAMU: TIepBas M BTOpasi MPOU3BOIHBIC (YHKIUH,
KacaTesibHas K rpaduKky QyHKIUY;

BBIUUCIISATh MPOU3BOJHBIE CYMMBI, NMPOU3BEACHHSI, YACTHOTO U KOMIIO3UIIMU JIBYX
(GyHKIMH, 3HaTh TPOU3BOJHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BATh T€OMETPUUYECKUN U (PU3UUYECKUNA CMBICT MPOU3BOAHON JJIsi PEIICHUS
3ajad.

MHo:KecTBa 1 JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: MHOKECTBO, OTIEpPAIlUU HAJl MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar g OIWCAHUSA pPEaJbHbIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]a4 U3 IPYTUX YU4eOHBIX IPEIMETOB;

CBOOOJIHO OIEpPUPOBATh TOHATUSMH: ONpEIeSieHne, TeopeMa, YypaBHEHHE-
CJICICTBHE, CBONCTBO MAaTEMaTHUYECKOTO OOBEKTa, JA0KA3aTeIhCTBO, PABHOCHIHHBIC
YpPaBHEHHS Y HEPABEHCTBA.

K xoniy o0ydenus B 11 kiacce 00yJaronuiicsi MOMYYUT CIEAYIONINE TIPEIMETHBIC
pe3yIbTaThI IO OTAEIBLHBIM TeMaM (denepabHON padodeil mporpaMMbl y4eOHOT0 Kypca
«Anrebpa ¥ HavaJia MaTeMaTHIECKOTO aHAITN3a):

Yucaa v BBIYUCICHUSA:

CBOOOZHO OIEPUPOBATH MOHSATUSMHU: HATYpaJbHOE U IIEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHBIX U LEIbIX YHCEN, UCIIOJIb30BaTh MPU3HAKU AEIUMOCTH LenbiX uncen, HOJI
1 HOK HaTypanpHbIX yncen AJisl pelieHus 3a/1a4, IpUMEHATh anroput™ EBknnna;

CBOOOIHO OIEPUPOBATH TOHATHEM OCTAaTKa MO MOJYIIIO, 3alUCHIBATh HATYpaJIbHbIC
YUCJIa B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI;

CBOOOZHO OIMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABISATh KOMIUIEKCHBIE 4YHCla B alreOpanyeckod U
TPUTOHOMETPHUYECKON (opme, BBITIOTHATH apU(PMETHUCCKUE OINEparid C HAMH H
M300pakaTh HA KOOPAMHATHOMN TIIIOCKOCTH.

YpaBHeHMS M HEPABEHCTBA:

CBOOOJIHO OINEpUPOBaTh TMOHATHSAMU: UpPpPALMOHATbHBIC, TMOKa3aTelbHbIE U
norapu(MUYECKUE HEPaBEHCTBA, HAXOJUTh WX PELICHUS C MOMOIIbI0 PaBHOCHIBHBIX
IIEPEXOOB;

OCYILIECTBISATh OTOOP KOPHEM MPU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;
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CBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, PUMEHSITh
HeoOXoauMbIe (OpPMYJIbI JJIi PEIIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHUSIMU: CUCTEMA M COBOKYIHOCTh YpaBHEHUH H
HEPaBEHCTB, PAaBHOCWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIWTh PELICHUS
CUCTEMBI M COBOKYNHOCTEH pPAlMOHAIBHBIX, WPPALHOHAJBHBIX, IIOKA3ATENbHBIX U
Jorapu(MUUEeCKUX ypaBHEHUN U HEPABEHCTB;

pemarh palrdoHANIbHbIE, UppAlMOHAIbHbIE, MOKa3aTelbHbIC, JIOrapupMHUUECKUEe U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COJECPKAIINE MOAYJIU U NTapaMeTPhL;

OPUMEHSTh IpadruecKkre MEeTOIbl JUI PELICHUs] YPaBHEHUI U HEPABEHCTB, a TaKkKe
3aJa4 C IapamMeTpaMu;

MOJIETIMPOBATh pealibHble CUTyallMM Ha SI3bIKE alNreOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO 33Ja4H, UCCIIE0BATH TOCTPOCHHBIE
MOJIETIM C UCIOJb30BAaHUEM aImapaTta anreOpbl, MHTEPIPETUPOBATH IOTYYCHHBIN
pe3yJIbTar.

DOYyHKUMHU U TPapUKU:

CTpOUTh TpadUKH KOMMO3UIMK (YHKUUA C TOMOIIBIO  3JIEMEHTAPHOTO
UCCJIETIOBAHMS M CBOMCTB KOMITO3UIIUU JBYX (QYHKIUH;

CTPOUTH IE€OMETpUUYECKHE OOpa3bl ypaBHEHUI M HEPAaBEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CBOOOJIHO ONEPUPOBAThH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (DYHKIHIA;

OPUMEHATh QYHKIMHU JJI1 MOJICIMPOBAHUS M UCCIIEOBaHNS pEAIbHBIX IPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHaJImn3a:

UCTIOIB30BaTh MPOW3BOJHYIO IS UCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTH U
IKCTPEMYMBI;

HaXOJIWUTh HAWOONIbIIICE M HAWUMCHbBIEE 3HAYCHWsS (QYHKIMH HENPEPHIBHOM
Ha OTpE3Ke;

UCIIONIb30BaTh ~ MPOW3BOAHYIO Ui  HAXOXKJICHHUS  HAWJIY4IIeTO  PEIICHUs
B NIPHUKJIAJHBIX, B TOM YHUCJE COIUATBHO-IKOHOMHYECKHX, 3ajadyax, JJII ONpeIeICHHUs
CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOro (hopMymoi uiu rpadukoM;

CBOOOZHO OIEPUPOBATH TOHATUSAMH: TEpBOOOpa3Has, OMpeNeIEHHBI WHTETpall,
HAXOJUTh TIEPBOOOPA3HBIC AIMEMEHTAPHBIX (YHKIIUN U BBIYUCISATH HHTETpaI 1o (popmyre
Herorona—Jleionumna;

HAXOJUTh TUIOMIA/IN TNIOCKUX (GUTYP U 0OBEMBI TEN C TTIOMOIIBIO0 UHTErpaa;

UMETh TPEACTABICHHE O MAaTEMaTHYeCKOM MOJCITUPOBAHUM HA TMPUMEPE
coctapiieHus AU(depeHIINATBHBIX YPAaBHEHHH;

pemath TMPUKIAJAHBIE 33Jadd, B TOM YHCIE COIUAIbHO-)KOHOMHUYECKOTO H
(GU3HUECKOTO XapaKTepa, CPEACTBAMA MAaTEMAaTHIECKOTO aHAIIH3A.
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10 KJIACC
Hassanue KomnuectBo OCHOBHEBIE BUBI J€ATEILHOCTH
OcHOBHOE cozIepKaHUE
pasnena (TeMbl) 4acoB oOydJaronuxcs
MHO0XeCTBO 24 MHo0k€eCTBO, onepaluu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEILHBIX YUCEIL. HaJl MHOXKECTBAMHU U UX CBOMCTBA. MHO>KE€CTBEHHBIH anmnapar
MHOTrO4JIEHEI. Juarpammel Diinepa — Benna. JUIS OIMCAHUS X014 PELICHUS

ParmonanbHble ypaBHEHUS
Y HEpaBEHCTBA.

CucTtembl JIMHEMHBIX
YpaBHEHUM

[IpuMeHeHne TeOpeTHKO-
MHOECTBEHHOTO arnapara

JUJIS1 pelIeHus 3a1a4.

Panmonanbuble unciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE IPOOH, IPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE IPOOH.
[Ipumenenue npobeli U MPOIICHTOB
JUJISL peUIeHUs MPUKIIAIHBIX 3aa4.
JleCTBUTEIBHBIE YHCIIA.
ParnmonanpHble W HMppalOHAJIbHbBIC
guciaa. ApudMETHICCKUE OTICPAITHH

C JIEUCTBUTCILHBIMH YHCIIAMM.
Monynp 1eHCTBUTEIBHOTO YHCIIA U €0
cBoictBa. [IpubnmxEHHbIE
BBIYMCJICHUSI, TIPaBUJIa OKPYTIICHUS,
MIPUKHUIKA U OIICHKA pe3yJibTaTa
BBIYMCJICHU.

MaTeMaTUYECKHUX 3a/1a4, a TAKKE
pEeabHbBIX NPOLIECCOB U SIBJICHUM.
OnepupoBaTh NOHATHUSIMU:
paloHaIbHOE YUCII0, OeCKOHEYHAs
nepuoandeckas I1po0b, IPOLEHTHI;
UPPALMOHAIILHOE U IECTBUTENBHOE
YHUCJI0; MOAYJIb JEHCTBUTEIBHOIO
YKCIIa; UCIOJIb30BaTh ATH NOHATHUS
IIPYA POBEACHUM PACCYXKICHUN

U JIOKa3aTeNIbCTB, MPUMEHSTH APOOH
Y TIPOLICHTBHI JJIs1 PELICHUS
MIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX

OTpacCIIel 3HAHUM U PEATbHOM KU3HMU.

Ncnonb3oBath NpuOIMAKEHHbBIC
BBIUKCJICHUS], TTPAaBUJIa OKPYTJICHHUS,
MPUKUJIKY U OLICHKY pe3yJibTara
BBIYHMCJICHUM.
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OCHOBHBIE METO/IBI PEMIECHUS LETBIX

U IpOOHO-pAallMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOIOWIECHBI OT OJHOU
IIepeMeHHOM. JlesleHue MHOTro4IeHa
Ha MHOT'OWIEH C OCTaTKOM. Teopema
be3zy. MHOTOUJIEHBI C UETBIMU
koadpunmenramu. Teopema Buera.
Pewenne cuctem NTMHENHBIX
ypaBHEHH. MaTpuIiia CUCTEMBbI
JMHENHBIX ypaBHEHUU. Onpeaenuresns
MaTpPHIIbI 2X2, €r0 reOMETPUIECKUI
CMBICJI M CBOWCTBA; BBIUUCIICHUE €TO
3HAYEHHUsI; IPUMEHEHUE OIPEACITUTEILS
JUISL pELIEHUs] CUCTEMBI JIMHEUHBIX
ypaBHEHHH. Perenne npukiaaHbix
3a/1a4 C IOMOUIBIO CUCTEMBI JIMHEUHBIX
YpPaBHEHHM

[IpuMeHSATh pa3IMYHBIE METOIbI
pEIIeHUs pallMOHAIBHBIX U IPOOHO-
palMOHAJIBHBIX YPAaBHEHUN; a TAK¥KE
METO]l UHTEPBAJIOB JIJI PELICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOUJIEH
OT OJIHOW MEPEMEHHOM, €r0 KOPHHU;
MIPUMEHSTH JCJICHUE MHOTOWJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera s perienus
3a71a4.

OnepupoBaTh NOHATUSAMHU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPHIIA,
ONPENCIIUTENb MATPHUILIBI.
HMcnonn30BaTh CBOMCTBA
onpeaeauTeNIs 2 X 2 1151 BEIYUCICHUS
€ro 3HaYCHUs, MPUMEHSTh
ONPEACIIUTENN JIJIs1 PELICHUS] CUCTEMBbI
JIMHEVHBIX YPAaBHECHUM.
MoaennpoBaTh peajbHbIE CUTYyallU
C IOMOIIBIO CUCTEMbI JTUHECHHBIX
YPaBHEHUH, HCCIIEIOBATH
MMOCTPOCHHBIE MOJIEIIA C TTOMOIIBIO
MAaTpHIl U ONIPEAECTUTEIICH,
WHTEPIPETUPOBATH MOJYUYCHHBIN
pe3ysbTar
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OYHKIMH U TpapUKH.
Crenennas QpyHKuus
C LIETIbIM TOKa3aTeIeM

12

@OyHKIMs, CIOCOObI 3a/JaHUs PYHKIUU.
B3aumno o6patHbie HYyHKIIUH.
Komnozuuus yukumii. ['padux
byHKIMH. DIeMeHTapHbIC
npeoOpa3oBaHus rpa@uKoB QPYHKIIHIA.
OO6nacTp onpezeseHus: 1 MHOXKECTBO
3HaueHud pynkunu. Hynu pyHkuun.
[TpomexyTKH 3HAKOTIOCTOSTHCTBA.
UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue GyHKIIUH.
[TpomexyTKM MOHOTOHHOCTHU
dbyHkuu. MakcuMymbl 1 MUHUMYMBI
dbynkuun. Hanbonbiiee 1 HauMeHbIIee
3HaueHue (QYHKIUU HA IPOMEXKYTKE.
JluneiiHas, KBaJpaTUIHas U IPOOHO-
JTUHEHAs QYHKIIMHA. DIIeMEHTapHOe
UCCIIEIOBAaHUE U TMOCTPOEHUE rpaduKOB
ITUX (PYHKIIUHN.

Crenens ¢ UeIbIM MOKa3aTeseM.
bunom HeroroHa.

CrenenHas pyHKIHS ¢ HATypaIbHBIM
Y LIeJIBIM MOoKasatenem. E€ cBoiicTBa

u rpaduk

OnepupoBaTh NOHATUAMM: PYHKIIHS,
crocoObl 3a7aHus PYHKIIUHU; B3AUMHO
oOpaTHbIe PYHKIIUU, KOMIIO3UIIUS
byHkuui, rpadpuk QyHKIUH, 00JaCTh
OTIpe/ieNIEHUs] U MHOKECTBO 3HAYECHUI
byHKIUY, HYTH QYHKIMH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,;
JWHEWHAas, KBaJApaTHIHAas1, TPOOHO-
JVHEWHAs ¥ cTeneHHas (PyHKIINH.
BBIMONTHATE AeMeHTapHbIE
npeoOpa3oBanus rpa@uKoB PYHKITHIA.
3HaTh U YMETh JI0Ka3bIBaTh YETHOCTD
WM HEUYETHOCTD (PYHKITUH,
NEPUOIUYHOCTH (PYHKITUH, HAXOAUTh
MPOMEXYTKH MOHOTOHHOCTH
GyHKIIUY, MAKCUMYMBbI I MUHUMYMBI
GbyHKIMM, HAauOOJIbIIIee U HAUMEHBIIIEe
3HaueHue QyHKIUU Ha TPOMEKYTKE.
dopmynupoBaTh U WIUTIOCTPUPOBATD
rpaduyecKy CBOMCTBA JIMHEHHOM,
KBaJI[paTUYHOM, APOOHO-TMHEHHON U
CTENEHHON (YHKIIMIA.

Beipaxats hopMynamMu 3aBUCUMOCTH
MEX/1y BETMUYNHAMHU.

3HaTh OMpEJICICHUE U CBOMCTBA
CTETICHU C LIEJIBIM TT0Ka3aTesIeM;
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NOAXOASAITYI0 (OpMY 3alUCU
JEHCTBUTEINb-HBIX YACET JIJIST PEIICHUS
MIPAKTUICCKUX 33/1a4 U TPECTABICHUS
JTAHHBIX

ApudmeTnyeckuii KOPCHb 15 ApudmMeTnyecKkuii KOPCHb dopmyIUpoBaTh, 3aIMUCHIBATH
N-O¥ CTETICHMU. HATypaJIbHOW CTETICHU U €ro CBOWCTBA. | B CUMBOJIMYECKOM (opme
WppannoHayibHbIC [Tpeobpa3zoBaHMs YHCIOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
ypaBHCHHUS BBIPAKCHUH, COIEPIKAIIUX CTETICHU N-oii cTereHu AJs mpeoOpa3oBaHus
Y KOPHH. BBIPOKCHUH.
HppannoHallbHbIC ypaBHEHUS. HaxoauTh pemieHus: upparioHaIbHbIX
OCHOBHBIC METOJIBI PEIICHUS ypaBHEHUH C MTOMOIIIBIO
UppaIMOHALHBIX YPaBHEHHH. PaBHOCWJIBHBIX TIEPEXO00B WIIH
PaBHOCHITEHBIE TIEPEXOIBI B PEIICHUT OCYIIECTBIISIS TPOBEPKY KOPHEH.
UppaIMOHATLHBIX YPaBHEHHH. CtpouTth rpaduk QyHKINN KOPHS
CaoiicTBa U rpaduk KOpHS N-0H N-o#f cTeneHn Kak 00paTHOM
CTeNeHH KakK (QyHKIUU 0OpaTHOU JU1s1 GYHKIIMM CTETICHH C HAaTYpaIbHBIM
CTEIIEHU C HaTypaJIbHBIM ITOKa3aTelIeM nokazaTeeM
[TokazarenpHast GyHKITHUSI. 10 CrermneHb ¢ parroHaIbHBIM dopmynupoBaTh OMpeeIeHUuE

ITokazatenbHbIE ypaBHEHHUS

IIOKa3aTesieM U €€ CBOWCTBA.
[TokazarenpHast GyHKIHUS, €€ CBOWCTBA
u rpaduk. Mcnonp3oBanue rpaduka
GyHKIUY I pENIeHNUs YPaBHEHHIH.
[TokazaTtenbHble ypaBHEeHUs. OCHOBHbBIE
METO/IbI PEMIEHUS TOKA3aTEIbHBIX
YpaBHEHUU

CTEIEHU C PAIlMOHAIBHBIM
MOKa3aTeIEM.

BolinonHsaTh npeoOpa3oBaHus
YUCJIOBBIX BBIPAKEHUM, COJIEpKAIINX
CTEIEHU C PAIllMOHAJIBHBIM
MOKa3aTelIeM.

Hcnonb3oBath HUPPOBBIE PECYPCHI
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JUIs1 TOCTpOoeHus rpaduka
MoKa3aTeIbHOU (PYHKIIUU U U3yUCHUS
€€ CBOMCTB.

HaxoauTe pelieHns noka3areabHbIX
YpPaBHEHHUI

Jlorapudmuueckas QyHKIHs. 18 Jlorapudwm yucna. CoiicTBa JlaBaTh omnpenaeneHue Jiorapupma
Jlorapupmudaeckne norapudma. JlecsTuunbie u qHCcTa; NECATUIHOTO M HATYPaTLHOTO
ypaBHEHUSI HaTypaJbHBIE JIOTaPH(PMEIL. jorapudma.
[IpeoOpazoBaHue BhIpAKEHUI, Hcnonb30BaTh cBOKCTBA JoraprudMoB
coJieprKaIuX JJorapu(Mel. TUTs TIpeoOpa3oBaHus
Jlorapudpmudeckas QyHKIHS, J0rapupMUIECKUX BBIPAKEHUI.
e€ cBoiicTBa U TpaduK. Ctpowuts rpaduk JorapupMudecKon
Hcnonws3zoBanue rpaduka GyHKIIUHA byHKIIMU Kak 0OpaTHOM
JUTS pelIeHUs] YPaBHEHHI. K [MOKa3aTeIbHOM U UCIIOJIb30BATh
JlorapudmMudeckue ypaBHEHUS. CBOICTBa norapumuueckor GyHKIUN
OcCHOBHBIE METOJIBI PEIICHUS JUTSL pEIeHHS 3a7a4.
Jorapu(pMUYEeCKUX ypaBHEHUH. Haxonauts pemenus
PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH Jorapu(pMUYECKUX ypaBHEHUH
J0rapu(pMUUECKUX YPaBHEHUH C MIOMOIIBIO PABHOCHJIBHBIX NTEPEXO0I0B
WIN OCYILECTBIISA IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus CUHYyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. APKCHHYC,
APKKOCUHYC Y apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

Tpuronomerpuieckass OKpy>KHOCTBb,

KOCHHYCa, TAHT'€HCA U KOTaHTeHCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHYycCa, apKKOCUHYCa U
apKTaHTEHCA YMCIa.
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OIpeeNIEHNE TPUTOHOMETPUYECKUX
(GyHKIUH 4MCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUI.
Pemenue TpuroHomMeTpuyecKux
YPaBHEHHUMN

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpHUYECKHE (POPMYIIbI

JUIs1 TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUM.
[TpumeHsTh HOPMYIIbI TPUTOHOMETPUU
JUISl PELLIEHNS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHI

IlocnenoBarenbHOCTH
U TIPOTPECCUU

10

[TocnenoBaTenbHOCTH, CITIOCOOBI
3a/1aHus MOCJIEI0BATEIbHOCTEM.
Mertoa MmaTeMaTUYeCKOW UHTYKIIUH.
MOHOTOHHBIE U OTPAaHUYECHHBIC
nocaeaoBateabHocTU. cTopus
aHajm3a 0€CKOHEYHO MaJIbIX.
ApudmeTrueckas 1 TeoMeTpuIecKas
MPOTPECCUM.

beckoHewyHo yObIBaromas
reoMeTpuyeckasl mporpeccus.
CymmMma 6ecKkoHEeYHO yOBIBarOIIEH
reOMETPUYECKON ITPOrPECCHH.
JIMHEeNHBIN U SKCIIOHSHIINAJILHBIN
poct. Yucro e.

dopmyia CI0XKHBIX MPOILIEHTOB.
Hcnonb30BaHKe mporpeccuun

JIJISL pEIIeHUs] peaJIbHBIX 3a/1a4
MIPUKJIAIHOTO XapaKkTepa

OnepupoBaTh NOHITHUIMU:
MOCJIeI0BATEILHOCTD, CIIOCOOBI
3aJIaHusl TIOCIIE0BATEIIbHOCTEH;
MOHOTOHHBIE U OTPaHUYCHHbBIE
MOCJIEIOBATEIbHOCTH; UCCIIEI0BATh
MOCJIEIOBATEILHOCTH Ha
MOHOTOHHOCTb U OTPAHUYEHHOCTb.
[TomyyaTe npeacraBieHue

00 OCHOBHBIX HJIESIX aHAIN3a
OCCKOHEYHO MaJIBIX.

JlaBaTp onpeneneHue
apu(MeTUIeCKOi U reOMETPUIECKON
nporpeccuu. Jloka3piBaTh CBOMCTBA
apu(MeTHIeCKOi U reOMETPUIECKON
MPOTPECCUU, HAXOJUTh CYMMY UJIEHOB
MPOTPECCUU, a TAKKE CYMMY YJICHOB
OECKOHEYHO YObIBarOIIeH
r€OMETPUYECKON POrPECCUH.

27



denepanbHas padbouas nporpamMma | Matemaruka. 10—11 kiaccsl (yriayOnEHHBINR YPOBEHbD )

Hcnonp30Bath mmporpeccuu

JUISL pelIeHns 3a1a4 IIPUKIIaTHOrO
Xapaxkrep.

[TpumeHsATh GOpPMYITy CIOKHBIX
MIPOLICHTOB ISl PEUIEHUS 3a4a4
U3 PEAIbHOU MPAKTUKHU

HenpepbiBHble QyHKINU.
IIpousBoaHas

20

HenpepriBHBIE QYHKITUN B UX
cBoyicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKOB PYHKIIHIA.
CaoiicTBa (hyHKIMI HETPEPHIBHBIX
Ha oTpe3ke. MeTol MHTEPBaJIOB

JUTS pEIIeHHs] HEPaBEHCTB.
[TpumeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUHN 114 pelieHus 3a1ay.
[lepBast u BTOpasi mpor3BOIHBIC
dbynkuu. Onpenenexue,
r€OMETPUUYECKUN U GU3UICCKUA CMBICTT
IIPOU3BOIHON. Y paBHEHHUE
KacaTeabHOU K rpaduKy QyHKIUH.
ITpon3BOIHBIE 371EMEHTAPHBIX
dbynkuit. [Ipon3BomHas CyMMBI,
IIPOU3BEAECHMS, YACTHOIO U
KOMITO3UITUN (DYHKITHI

OnepupoBaTh NOHATUIMU: PYHKIUSA
HEeNpephIBHAS Ha OTPE3Ke, TOUKA
pa3pbiBa PyHKIIMH, aCUMIITOTA
rpaduka QyHKIIHH.

[TprMeHsTh CBOWMCTBA HEMPEPHIBHBIX
GbyHKIUN U1 perieHus 3a1ay.
OnepupoBaTh NOHATUSIMHU: TIEpBasi U
BTOpasi MPOU3BOHBIE (PYHKIIHH;
MOHUMATh (PU3HUECKUN U
r€OMETPUYECKUN CMBICIT IPOU3BOJHOM;
3aMKChIBaTh YpPaBHEHUE KacaTeIbHOM.
BbrunciiaTh MpOU3BOAHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CJIOKHOMN
byHKIUY.

N3y4aTh Npon3BOAHBIE JIEMEHTAPHBIX
byHKIUH.

Hcnonp30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI MPOU3BOJHOM
JUIS peLIeHMs 3aa4
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IToBTOpeHue, 06001EHNE, 3) OcHOBHbIE IOHATHS Kypca anreOpsl [IpuMeHATh OCHOBHBIE MTOHATHS Kypca
CUCTEMATHU3ALMS 3HAHUI Y HayaJ MaTEMaTUYECKOr0 aHAJIA3a anreOpbl U HaYaJl MaTEMaTUYECKOTO
10 xnacca, o6001IEeHUE U aHaJli3a JUIsl pelieHus 3aaa4
crucTeMaTu3anus 3HaHUN U3 PEAIbHOU KU3HU U IPYTUX
LIKOJBHBIX IPEIMETOB
OBUIEE KOJIMYECTBO 136
YACOB 110 TTPOTPAMME
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11 KJIACC
Ha3Banune KonnuectBo OcHOBHOE cozepKaHue paszena OCHOBHBIE BU/bI I€ATEIBHOCTH
pasnena (TeMbl) 4acoB (Temnr) oOy4Jaronuxcs
Uccnenosanue GpyHkui 22 [IpumeHeHne npou3BOAHON CtpouTth rpaduk KOMITO3UITUH

C ITIOMOILBIO ITPOU3BOHOU

K UCCIIEIOBAHUIO (PYHKIIHI

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxpaenue HanOosbIero u
HAaMMEHBIIIETO 3HAUYCHHS HEMPEPHIBHOU
(GyHKIIMU Ha OTpE3KE.

[IpumeneHne npou3BOHON

JUTSL HAXOXKAEHUS! HAWITY4YIIEro
peleHus B MPUKIIAIHBIX 3a/1a4ax,

JUTSL OIPENETCHUS] CKOPOCTH U
YCKOPEHUS Mpouecca, 3aJaHHOTO
dbopmysIoi M rpaduKoM.
Komnozunust pyHKITHA.
I'eomeTpudeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPJAUHATHOU
IUIOCKOCTH

(GyHKIUH C TOMOUIBIO 3JIEMEHTAPHOTO

HCCICOOBAaHUA U CBOMCTB KOMIIO3HUIINH.

Ctpouth reoMeTprudecKrie 00pasbl
ypaBHEHUIN U HEPABEHCTB

Ha KOOPJAMHATHOW IJIOCKOCTH.
Hcnons30BaTh NPOU3BOAHYIO

JUTSL KicclieIoBanus (PyHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAHOOJIbIIIEE U HAMMEHbIIIEEe
3HaueHUs1 (QYHKIUU HETIPEPHIBHOW Ha
OTpe3Ke; CTPOUTH Tpaduku HyHKIIHI
HAa OCHOBAaHUHU IIPOBEAEHHOTO
UCCJIEI0BAHMSL.

Hcnonp30BaTh NPOU3BOAHYIO

JUISL HAXOXKAEHUS HAaWJTy4lIero
pELICHKs B IPUKJIAIHBIX, B TOM YHUCIIE
COLMAJIbHO-D)KOHOMHYECKUX, 3a]a4yax,
JUISL OTIIPEAEIIEHUSI CKOPOCTH

Y YCKOPEHMS MPOLECCA, 3aJaHHOTO
dbopmyoit wim rpaduKoM.

[Tonyuyats npeacTaBieHNE
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0 IPUMEHEHUHU POU3BOTHOU
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[TepBooOpa3Hast u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpasHbie nepBooOpasHas ¥ onpeeIEHHbINA
aneMeHTapHbIX QyHkuuii. [IpaBuna uHTerpan. Haxonuts nepBoobpaszHbie
HAXO0X/ICHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIMIA U BBIYUCIISTH
HuTterpan. ['eoMeTpuyecKuii CMBICIT uHTerpal no ¢popmysne HeroTona—
uHTerpana. Beruncnenue Jleitbnua.

OIIPEIEIIEHHOI O UHTErpaa 1o HaxoauTs miomaay miockux Guryp
dbopmyne Herotona— JleitOuuna. 1 00BbEMBI TEJT C TTOMOIIBIO
[Ipumenenue uHTerpaia OTpeAeNIEHHOr0 UHTErpaJa.

JUTS. HAXOKIECHUS TUTOIIa e 3HAKOMUTHCS C MATEMATHUYECKUM
IUIOCKUX PUTYpP U 00BEMOB MOJIETTUPOBAHUEM Ha TIpUMEpe
re€OMETPUYECKUX TEJl. nud depeHITMaTbHBIX YPaBHEHHIH.
[Ipumepsl pereHnit [TomyyaTe npeacTaBiIeHUE O 3HAYCHUU
nuddepeHnnaIbHbIX YpaBHEHUH. BBEJICHUS TTOHSATHUS UHTETpasia
Marematudeckoe MOIETUPOBAHUE B Pa3BUTUU MaTEMaTUKU

peanbHbIX POLECCOB C TOMOIIBIO

muddepeHnnaIbHbIX YpaBHEHHH

['padpuxu 14 Tpuronomerpuueckue GyHKIIUU, UX Hcnonb3oBath udpoBbIE PECypCh

TPUTOHOMETPHUECKUX CBOMCTBA U TpaUKH. JUISL IOCTPOEHUsSI TPapHUKOB

byHKIHH. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUYECKHUX (QYHKITUU U

Tpuronomerpuueckue YPaBHEHUH C ITOMOILBIO W3Y4YEHUs UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUIECKON OKPYKHOCTH. Pemats TpuronomeTpudeckue
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Pemenne TpuroHOMeTpUYECKUX
HEPABEHCTB

YpaBHEHUS U OCYIIECTBIATH OTOOP
KOPHEU C IIOMOIIBIO
TPUTOHOMETPUYECKON

OKpPY>KHOCTH.

[TpumeHsTh (HOPMYIIBI TPUTOHOMETPUU
JUTSL pEIIeHHs] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath HuppoBbIE pecypehl
JUTSL TIOCTPOEHUS U UCCIICIOBAHMUS
rpaduKoB QYHKIIHIA

UppanmoHanbHele,
NoKa3aTeabHbIE U
JorapuMuyecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJTBI PEIICHUS
NIOKa3aTEeNbHBIX U JIOTapU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METOJTBI PEIICHUS
UppaIMOHALHBIX HEPABCHCTB.
I'paduueckre METOBI peIICHUS
UppaIMOHAILHBIX, IOKA3aTEIBHBIX U
Jorapu(p)MUYECKUX ypaBHEHUH U
HEPABEHCTB

[IprumeHsATh CBOMCTBA MOKA3aTEIbHON
U jorapuMudecKkoi GyHKITAN

K PELIECHUIO MOKAa3aTeNbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60ocHOBaTh PABHOCUIILHOCTD
MEePEXO0B.

Pemarte nppauroHaibHbIE U
KOMOWHHUPOBAaHHbIE HEPABEHCTBA,

C IOMOIIbIO PABHOCUIIBHBIX
MIEPEXO0/I0B.

Hcnonb3oBath rpaduaeckre MeTo bl
Y CBOMCTBA BXOJISIIHNX B YPaBHEHHE
WJIM HEPABEHCTBO (PYHKUIUIA

JUISL pellieHus 3aa4n
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KomruiekcHeie uncna 10 KommnekcHeie uncna. Anredpandeckass | OnepupoBaTh NOHITHIMMU:
U TPUTOHOMETpUYEcKasi (POPMBI 3alTUCH | KOMIUIEKCHOE YMCIIO U MHOXECTBO
KOMIUIEKCHOTO YHUCIIA. KOMILIEKCHBIX YHCEIL.
Apudmernyeckue onepauuu [IpeacTaBisITh KOMILIEKCHBIE YUCIA
C KOMILIEKCHBIMH YHCITIAMH. B ajreOpanyeckou u
N3o6paxkeHne KOMIUIEKCHBIX YUCEN TPUTOHOMETPUUYECKON (hopme.
Ha KOOPIMHATHOM IJIOCKOCTH. BeimonHsaTe apupmeTniyeckue
®opmyna Myaspa. Kopuu n-oi ornepanuy ¢ HUMHU.
CTEINEHU U3 KOMIUIEKCHOTO YHCIIA. N3006paxaTh KOMIUIEKCHBIE YUCIIA
[IpuMeHeHne KOMIUIEKCHBIX YU CEN Ha KOOPAMHATHOM MJIOCKOCTH.
JUTS perieHust PU3NYECKuX U [TpumensTs hopmyny MyaBpa u
reOMETPUUYECKUX 3a/1a4 I10JIy4aThb IIPEICTABICHUE O KOPHAX
N-0M CTENEHU U3 KOMIUIEKCHOI'O YHUCIIA.
3HaKOMUTBCS C IPUMEPAMHA
IIPUMEHEHUS KOMIUIEKCHBIX YUCE
JUISL pELIEHHS] TEOMETPUUIECKUX U
bu3nYecKuxX 3a1a4
HatypanbHble u 1iensle yncna 10 HatypanbHble u 1iebie yucna. OnepupoBaTh NOHATHIMMU:

[IpuMeHeH e MPU3HAKOB ICTUMOCTH
uenbix yncen, HOJl u HOK, octaTtkoB
o MOAYJII0, anroputMma EBkinmnaa

JUJISL pEIIeHUs 3a/1a4 B IIEJIBIX YK CIIaxX

HaTypaJIbHOE U LIEJI0E YHCIIO,
MHOXECTBO HATYpaJIbHBIX U LIEJIBIX
YHUCEeN.

Hcnonb30BaTh NPU3HAKU JETUMOCTH
LEJIBIX YHCEIT; OCTATKH MO MOYJIIO;
HO/1 u HOK nHaTypanbHBIX YHCElL;
anroput™ EBKinaa A peuieHus
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3aaay.

3anuceIBaTh HaTypaJbHBIC YKUCJIa

B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX
CUHCJICHUA

CucreMbl pallMOHAIIBHBIX, 12 Cucrema u COBOKYIMHOCTh YPaBHEHMUIA. OnepupoBaTh NOHATUSIMU: CUCTEMA U
UPpAIMOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTh YpaBHEHUH U
MOKa3aTeIbHBIX CJIC/ICTBHUSL. HEPaBEHCTB; PEIICHNE CUCTEMbI WU
U JIorapupMUIECKIX OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U | COBOKYITHOCTH; PABHOCHJIBHBIE
ypaBHEHUN COBOKYITHOCTEH palMOHaIbHBIX, CUCTEMBI M CUCTEMBI-CIIC/ICTBUSL.
UPPAIMOHATIBHBIX, IOKa3aTeIbHbIX U Haxonuth perieHus cucteM u
Jorapu(pMUYEecKUX ypaBHEHUH. COBOKYITHOCTEM IIEJIBIX
[IpuMeHeHne ypaBHEHU, CUCTEM U palroOHANbHBIX, UPPALUOHAIBHBIX,
HEPaBEHCTB K PEILICHUIO MOKAa3aTeNbHBIX U JIOTapU(YMHUUECKIX
MaTeMaTHYECKUX 3a7a4 1 3a7a4 YPaBHEHU U HEPABEHCTB.
U3 pa3INYHBIX 00J1acTEN HAYKU U [IpuMeHATh CUCTEMBI YPaBHEHUM
peanbHON KU3HU, UHTEPIPETALIH K PELIEHUIO TEKCTOBBIX 3a/1a4
MOJIyYEHHBIX PE3YJIHTATOB U3 pa3IUYHbIX 00J1acTel 3HAaHUN U
peaIbHOM )KU3HH; UHTEPIIPETUPOBATH
MOJIyYEHHBIE PEUICHUSI.
Hcnonb3oBath nudpoBbie
pecypcsl
3amauu ¢ mapaMeTrpamu 16 PanmonaneHbIe, MppaMOHANIBHEIE, Bo16upath crioco0 pelieHus

MOKa3aTeNNbHBIE, JIOTApU(PMHUIECKHIE U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHANIBHBIX, UPPALOHAIbHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN
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C IapaMeTpamu.
[TocTpoeHue u uccienoBanue
MaTE€MAaTUYECKUX MOJIEIEN pEAIbHBIX
CUTyallUi C IOMOUIBIO YPABHEHUH,
CHUCTEM YPABHEHUI U HEPABEHCTB

C IapaMeTpaMmu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIU ¥ NIapaMETPBHI.

[TpumensTh rpaduyeckue u
aHAJUTUYECKHE METOBI JIS1 PELICHUS
YPaBHEHU U HEPABEHCTB

C IIapaMeTPaMH, a TaKkKe
uccienoBaHue PyHKIMI MeToJaMu
MaTEeMaTUYECKOr0 aHaJIu3a.
CtpouTh U uccienoBaTh
MaTeMaTU4YECKUE MOJIEIIA PEAbHBIX
CUTYyallli C IOMOIIIbIO YPABHEHUH,
HEPaBEHCTB U CUCTEM

C IIapameTpaMu

[ToBTOpeHME, 0600IIEHNE,
cucTeMaThu3alus 3HaHuM

16

OcHOBHBIC TTOHATHS U METOJIBI Kypca,
0000I11IeHIE ¥ CUCTEMATH3AIIAA 3HAHUN

MonenupoBaTh pealibHbIE CUTYaIH
Ha SI3bIKE aJreOpbl, COCTABISATh
BBIPQKEHUS, YPABHEHH S, HEPABEHCTBA
U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H,
MCCJIEI0BATh TOCTPOCHHBIE MOJEIH

C UCTIOJIB30BAaHUEM arrapaTa anreOpsl,
MHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTar.

[TpumensTs GyHKINN

JUIs1 MOJIETTMPOBAHUS U UCCIIEIOBAHUS
peanbHBIX TPOLIECCOB.

Pelate npukiaanelie 3a1a4u,
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B TOM YHCJIE COLUATBHO-
HKOHOMHUYECKOTO U (PU3HUUECKOTO
XapakTepa, CpeICTBaMH anreOpsbl
Y MaTEMaTUYECKOro aHajau3a

OBUIEE KOJIMYECTBO
YACOB 110 TTPOTPAMME

136
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DOE/EPAJIBHASA PABOYAS IIPOIT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eometpus siBasieTcss OAHUM W3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHErOo OOIIero
00pa3oBaHMsl, TaK KaK 00€CTIEUUBACT BO3MOXKHOCTh U3YUYECHUS TUCIIUIUIMH €CTECTBEHHO-
HAay4YHOU HANPABJICHHOCTU M MPEAMETOB T'YMaHUTApHOro IuKJa. [lockonbKy Joruyeckoe
MBIIUIEHHE, (GOpMUPYEMOE TPU U3YUYCHHH OOYYaIOIIUMHCS TMOHSITUIHHBIX OCHOB
r€OMETPUU, TPHU JOKA3aTeIhCTBE TEOPEM M TOCTPOEHUU IIEMOYKH JIOTUYECKHUX
YTBEPKJICHUM MPU PEIIEHUU T€OMETPUUYECKUX 3a/1ad, YMEHUE BBIJIBUTAaTh U OMPOBEPraTh
TUTNIOTE3bI HEMOCPEICTBEHHO HCTIOIB3YIOTCS TIPH PEIICHUH 33/1ad €CTeCTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a]1a4.

Ilens ocBoeHusi mporpamMMmbl ydeOHOro kypca «['eomerpusi» Ha yriayOiaéHHOM
YPOBHE — Pa3BUTHUE HWHIAUBUIYAIBHBIX CIIOCOOHOCTEH OOydYarOIMXCA MPU U3YYCHHUH
r€OMETPUHU, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaTtematuka U MHGOPMATHKAY
gyepe3 oOecrieyeHrne BO3MOXKHOCTH TMPUOOPETEHUs] M HCIIOJIB30BaHUS Oojee TIIyOOKHX
r€OMETPUYECKUX 3HAHUM U JCHUCTBUMN, CIEIM(PUYHBIX TEOMETPUM, U HEOOXOIUMBIX
JUIA  YCTIEIIHOTO MPO(EeCCHOHATILHOTO 00pa30BaHMs, CBS3aHHOTO C HCIIOJIb30BaHUEM
MaTE€MAaTHKH.

[IpuopuTeTHBIMU 3a7ayaMM  Kypca T€OMETPUU Ha  YIIIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacuIMpeHue MPEACTABICHUS O TEOMETPUM KakK 4YacTH MHPOBOM KyJIbTypbl U
(dbopMUpOBaHKE OCO3HAHUS B3AUMOCBSI3U T€OMETPUH C OKPY>KAIOIIINM MHUPOM;

(dbopMUpOBaHHE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (DPUTypax Kak O BaXKHEUIITUX
MAaTE€MAaTHYECKUX MOJEIIAX, IO3BOJIIONIMX OINUCHIBATH W HM3y4aTh Pa3HbIC SIBICHUS
OKpY’KaloIllero MUpa, 3HAHWE IMOHATHIHOrO ammapata no pasaeny «CrepeomeTpusi»
y4eOHOIr0 Kypca IreOMETpHUH;

dbopMupoBaHHe YMEHHS BJIaJ€Th OCHOBHBIMU TOHATUSIMH O TMPOCTPAHCTBEHHBIX
durypax u uX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (OpPMYylT U yMEHHE
UX TPUMEHSATb, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHIIAPTHBIE CIOCOOBI
pelieHus 3aiay;

dbopMupoBaHHE YMEHHUS PACIIO3HABATH HA YEPTEkKaX, MOJICTAX U B peabHOM MHUPE
MHOTOTPaHHUKHU U TeJla BpalleHusl, KOHCTPYUPOBATh FTE€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHHEe TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO  TMOCTPOCHHS
MaTeMaTUYeCKuX  Teopwil, (HOpPMHpPOBAHWE TIOHMMAHHUS  POJIU  AKCHOMATHUKH
IIPY MPOBEICHUM PACCYKICHUN;

dbopMHUpOBaHHE YMEHHUS BIAJIETh METOAAMHU JIOKa3aTelbCTB M alTOPUTMOB
pelieHusi, yMEHUsI UX MNPUMEHSATh, MPOBOJAUTH JI0KA3aTEJIbHBIC PACCYKICHUS B XOJI€
pelIeHus CTEPEeOMETPUYECKUX 3aJlad M 3a7ad C MPAKTHYECKUM COACpPKaHUEM,
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dopMupoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTENbCTB MPU OOOCHOBAHHUU
MaTEeMaTHYECKUX YTBEPXKICHUM M PONMM aKCHOMATHKH B TPOBEACHUU JIEAYKTHBHBIX
pacCyXIeHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIICKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
OoOyJarommxcsi,  MMO3HABAaTENbHOW  AKTUBHOCTH,  HCCIIEAOBATEIbCKUX  YMEHUH,
KPUTHYHOCTH MBIIIUICHUS, HHTEPECa K U3yUEHHUIO T€OMETPHH;

dopmupoBaHre PYHKINOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUN: YMEHHUS
pacro3HaBaTh TMPOSBICHHUS T€OMETPUYECKUX MOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pPCaTbHBIX O KM3HEHHBIX CHUTYyallUIX M TPU HU3YYCHHH JIPYTHX  y4eOHBIX
IPEAMETOB, MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICITUPOBAHHUS PEATbHBIX
CUTYyallWif, WCCICNOBAaHUA TIOCTPOSHHBIX MOJIENel, WHTEPIPETAUN TOJTyYEeHHBIX
PE3yJIbTATOB.

OCHOBHBIMH ~ COJICP)KATENbHBIMH ~ JUHUSIMA ~ y4eOHOro Kypca «l'eomeTpus»
B 10-11 «xmaccax sBistorcs: «lIpsMple ©W  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanHukny», «Tena BpamieHus», «BeKTOps U KOOPIWHATHI B MPOCTPAHCTBEY,
«/IBUXKEHHS B IPOCTPAHCTBE.

ChopmynupoBannoe B DPI'OC  COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSIMUY, PEJIEBAHTHBIX F€OMETPUU Ha YriyOnéHHOM ypoBHe oOyudenust B 10-11
KJlaccaX, OTHOCHTCS KO BCEM COJIepKaTeIbHbIM JIMHUSM y4eOHOro Kypca, a
dbopMUpOBaHHE JTOTHYECKMX YMEHHMU pacHpeiesseTcss He TOJIbKO IO CONep)KaTeIbHbIM
JUHUSM, HO U To roaam oOydenus. ConepikaHue oOpa3oBaHUS, COOTBETCTBYIOLIEE
OpeIMeTHbIM  pe3yibTaTaM  ocBoeHusa  DenepanbHON  pabodeil  mporpaMmel,
pacrpeneiéHHBIM 110 ToJlaM OOy4YeHHMs, CTPYKTYPHPOBAHO TaKUM 0O0pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIMIHAIBGHBEIM BOMpOCaM OOydYaroluecss oOpalainch
HEOJTHOKPATHO. DTO MO3BOJIIET OPTaHU30BATh OBJIAICHUE TE€OMETPUICCKUMU TTOHATUSIMU
M HaBBbIKAMHM TIOCJEIOBATEIbHO U TIOCTYINATEIbHO, C COOJIOACHHEM MPHUHIIUIA
IPEEMCTBEHHOCTH, a HOBBbIE 3HAHUS BKIIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKHX
NpeACTaBIeHUN OoOydaromuxcsi, pacmupsss u yrayomss e€, o0pa3ys NpOuHbIe
MHO>KECTBEHHBIE CBA3H.

[lepexon K U3yuyeHUIO T€OMETPHUU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3J1aTh YCIOBUS sl quddepeHuuanuu o0ydeHus], IOCTPOSHUS MHIUBUAYaIbHbIX
o0pa3oBaTeNbHBIX TMPOTpaMM, OOECIEYUTh YIIYyOJIEHHOE  HM3YyYEHHUE TeOMETpPUH
KaK COCTaBJISAIONICH yuyeOHOro npeamMera «MaTeMaTrukay,

MOJITOTOBUTH OOYYAIOMIMXCSl K MPOAODKEHHIO H3YyYCHHS MAaTEMaTHKH C Y4ETOM
BeIOOpa Oynmymieir mpodeccun, obOecrmednBasi MPEEMCTBEHHOCTh MEXIy OOIIHMM
1 Ipo(heccCrOHATBHBIM 00Pa30BaHHUEM.

Ha usydenne yueGHOro Kypca «l'eomeTpus» Ha yriyOJIeHHOM YpOBHE OTBOJUTCS
136 gaca: B 10 wmacce — 68 waca (2 waca B Hememwo), B 11 wimacce — 68 waca (2
yaca B HEZCIIO).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 060 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue IpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIMECS,
napajuielibHble M CKpelIMBaroIuecs npsmbie. [IpU3HAKM CKPEIIMBAIOIINXCS TPSMBbIX.
[TapannenbHOCTh MPAMBIX MU IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieNIbHbIE MPSMbIC
B MPOCTPAHCTBE, NAPAIIETLHOCTh TPEX MPSIMBIX, MAPAIIEIBHOCTD MPSAMOUN U MIOCKOCTH.
[lapannenbHoe ¥ LEHTpaJIbHOE MNPOEKTUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOICTBa MapaJjIeIbHOrO NpoeKkTupoBaHus. M3o0paxkenue ¢uryp B mnapajuienbHOU
OpPOEKIMHU. YTJbl C COHAINPABJICHHBIMU CTOPOHAMHU, Yroidl MEXAY MpsSMbIMU
B npocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapajuiebHbIe MJIOCKOCTH, CBOMCTBA
napajuieIbHbIX mIockocTel. [IpocTelinue npocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH:
TETpa’ip, NapajlyIeNIeUIe]l, IOCTPOCHNUE CEYEHUN.

[TeprieHAMKYASIPHOCTh TPSAMOM M IUIOCKOCTH: TMEPHEHAUKYJSPHBIE TIPSIMbIC
B IPOCTPAHCTBE, MPSAMBIE MapajuieIbHbIE U MEPIECHINKYISPHBIE K IIOCKOCTH, MPU3HAK
NEPHEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpPEMA O MPSMOW NEPHEHAMKYJISIPHON
I0CKOCTH. OpTOroHaNbHOE MPOEKTUPOBAaHHWE. [lepreHOuKyasip M  HAKIOHHBIE:
paccTOsSIHUE OT TOYKHU [0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1O MJIOCKOCTH, MPOEKIUS
burypsl Ha IUIOCKOCTb. [lepneHANKYISIPHOCTD MJIOCKOCTEM: MIPU3HAK
NEPHEHANKYIJISIPHOCTH ABYX IJIOCKOCTEN. TeopeMa 0 TpE€X NepHeHANKYIApax.

YTIiael B OPOCTPAHCTBE: YroJI MEXIYy NPSMOW M INIOCKOCTBIO, JABYTPAHHBIN yroi,
JMHEWHBIA YroJl JBYTrpaHHOTO yria. TpéXrpaHHbIi U MHOrorpaHHble yribl. CBoWCTBa
IUIOCKUX YIJ0B MHOTOrpaHHoro yria. CBoOWCTBa IUIOCKMX U JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHororpaHHUKH

Buapel MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [lpusma: N-yroiapHas npusma,
mpsiMass Y HAKJIOHHAs TMPU3MbI, OOKOBas M TIOJIHAS TOBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, NpsAMOYTroJIbHBIN NapajuieJenunes U ero ceoictea. Kparyaiimue mytu
Ha TIOBEPXHOCTHM MHoOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupamuga: N-yroipHas mupamuaa, TPaBWIbHAS M YCEUEHHAS MHPAMHUIBI.
CorictBa pébep u OOKOBBIX TpaHEl TPaBWIBHON Tupamunabl. [lpaBunbHBIE
MHOTOIPaHHUKHW: TMpaBWIbHAs TMpHU3Ma MW NpaBWIbHASA MHUpPaMHUAQ, MPaBUIbHAA
TpeyroyibHasi MUpaMUJia U MpaBUIIBHBIN TeTpa’ap, KyO0. [IpeacTaBieHue o nmpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’ap, TOAEKa AP U UKOCA3P.

Bbluucienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSMOU MPU3MBI, IUIONIA/Ib OCHOBAHUMH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsIMOU mpu3Mbl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IPABUIIBHON MUPAMUIBI, TEOpPEMA O IUIOLIAAU YCEUEHHON TUPAMUIBI.

CumMmeTpus B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHUH MTPaBUIIbHBIX MHOTOIPaHHUKOB.
CumMmeTpus B IPaBUJIBHOM MHOT'OTPAHHUKE: CHMMETPUS NTapajuieeuIe1a, CAMMETPUS
MIPaBUJIBHBIX MIPU3M, CHMMETPHS PABUJIBHOW MUPAMUJIBIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJIEBOI'O BEKTOpA,
BEKTOPbl  KOJUIMHEApHbIE, COHAMNPABICHHbIE M IMPOTHUBOIIOJIONKHO HAIpaBJICHHbIE
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIeWCTBUS C BEKTOpaMHU: CIOKEHHE M BbIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXEHHE BekTopa Ha uwncio. CBoicTBa
cioxeHust BeKTopoB. CBOMCTBAa yMHOKEHUS BEKTOpa Ha yKciio. [loHATHE KOMIUITaHapHBIE
BeKTOpbl. [Ipu3HaKk KoMIUIaHapHOCTH TpPEX BeKTOpoB. [IpaBuio mnapasenenunena.
Teopema o paznokeHUH BEKTOpa M0 TPEM HEKOMILIaHAPHBIM BekTopam. lIpsmoyronbHas
cuctemMa KoopauHaT B mpocTtpaHcTBe. KoopauHatel BekTtopa. CBs3b  MEXIy
KOOpAMHATAMU BEKTOpa W KOOPAMHATAMU TOYEK. YTOJ MEXTy Bekropamu. CKalsipHOE
IPOU3BEICHHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[TousTHS: UUIUHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cepruyeckas
MOBEPXHOCTh, OOpa3ywInue TmoBepxHocTel. Tena BpallleHHs: UUIUHAP, KOHYC,
yCeu€HHBIM KOHYC, cdepa, map. B3aumHoe pacmosokeHue cdepbl U IIOCKOCTH,
KacaTelbHas III0CKOCTh K cepe. M300pakeHue Ten BpalleHus Ha TIocKocTH. Pa3BépTka
IIMHJIpa U KoHyca. CummeTpust cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBA 00BEMOB Tes. TeopeMa 00 00bEME MPSMOYTOILHOTO
napajuienenunena u ciueActBus w3 He€. OOBEM MpsAMOM W HAKIOHHOW TPU3MBI,
IWIMHJPA, TUpaMUIbl U KoHyca. OO0BEM I1apa v MIapoBOTO CErMEHTA.

KoMOuHaruu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWIHHID,
OIHMCaHHas OKOJIO IHHpa. [lepecedenne cdeprl u mapa ¢ IwiockocThio. Kacanue mapa
u chepsl MI0CKOCThIO. [IOHATHE MHOTOrpaHHMKA, OMHMCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAHHOW B MHOT'OI'PAHHUK HJIU TEJIO BPALICHUSI.

[Tnomaaps MOBEPXHOCTH IMIIMHAPA, KOHYCca, TUIomanb chepsl u e€ yacteit. [lomodue
B mpocTpaHcTBe. OTHOIIEHHE O0BEMOB, IIOIIAJEH TMOBEPXHOCTEH MOMOOHBIX (UTYP.
[IpeoOpazoBanme momoOusi, romoreTus. PemieHne 3amad Ha  TUIOCKOCTH €
HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHW MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUYCHUS IWIIMHIPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (apajuiebHOE OCHOBAHUIO U
MPOXOJSIIee Yepe3 BEpIIMHY), CEYEHUsS IIapa, METOAbl MOCTPOEHHUS CEUEHUN: METO
CJI€I0B, METOJ BHYTPEHHETO MPOESKTUPOBAHMSI, METO]I IEPEHOCA CEKYILEH MIOCKOCTH.
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BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Onepanuu HaJl BEKTOpamMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO YMHOXeHUA. lIpsamoyronpHas cucteMa KOOpAWHAT B
npoctpanctBe. Koopaunarel BekTopa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJI IPH PELIEHUU T€OMETPUUECKHX 3a]1a4.

J{BMKeHHMs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakenus. [[Buxenus u paBeHcTBo ¢uryp. Obmue
CBOMCTBA JBW)KECHMH. BuIbl JIBWKEHUN: MapaulelIbHbIA I[EPEHOC, LEHTpajbHas
CUMMETpHS, 3€pKajibHasi CUMMETpPHUs, MOBOPOT BOKpyr rmpsimoil. IIpeoOpazoBanus
nono6us. [Ipsmas u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATHI

K koniy 10 kiracca oOydaromniuiicss Hay4uTCs:

CBOOOJHO ONEPHUPOBATH OCHOBHBIMHU IOHATHUSMH CTEPEOMETPHH TIPU PEIICHUU
3aJ1a4 ¥ MPOBEJICHUHA MaTEeMaTUYCCKUX PACCYKICHUN;

NPUMCHATh aAKCUOMBI CTEPEOMETPUHM W CJCICTBHA W3 HHUX TPU PEIICHUH
TCOMETPHUCCKHX 3a/aY;

KJIaCCU(PUITUPOBATh  B3aMMHOE  PACIOJIOKCHHE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B IIPOCTPAHCTBE;

CBOOOJIHO OIEPHUPOBATH TIOHSATHUSIMH, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TIPOCTPAHCTBE, MY MPSMON U TUIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH TIOHSATUSIMH, CBSI3aHHBIMHU C MHOTOTPAaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpH3Ma, MHpaMUJA,
IPSMOYTOJIBHBIN TTapajuieNenuIie], Kyo);

KJ1acCU(HUITMPOBATh MHOTOTPAHHHUKH, BBIOMpasi OCHOBAHUS I KiIacCU(pUKAIIIY;

CBOOOJIHO ONEPUPOBATH MOHITHIMH, CBA3aHHBIMH C CEYCHHEM MHOTOIDaHHHKOB
TUTOCKOCTEIO;

BBITTOJTHATH TIApAJUICIIEHOE, IICHTPAIBHOE H OPTOTOHATIBHOE MPOCKTHPOBAHUE QUTYD
Ha TUIOCKOCTh, BBITIOIHATH N300pakeHus (PUryp Ha TUIOCKOCTH;

CTPOUTh CEYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAaMH, BBITIOJIHATh
(BBIHOCHBIC) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHH3Y;

BBIYHCIISITh ITUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (Tpu3Ma, MHpaMUIa),
T€OMETPHUYECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEPHUPOBATH MOHATHSAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CAHMMETPUHU (DUTYPHI;

CBOOOAHO  OMEpPUPOBATH  TOHSATHUSMH, COOTBETCTBYIOIIUMH  BEKTOpaM |
KOOpJMHATaM B TIPOCTPAHCTBE;

BBITIONTHSATH JACUCTBHS HAJl BEKTOPAMH,

pemaTh 3a/1a4i Ha JTOKA3aTeIhCTBO MATEMAaTUYECKUX OTHOIICHUN W HAaXOXKICHUE
TCOMETPUYECKUX  BEIWYMH, TMPUMEHSIS  W3BECTHBIE  METOABl TMPU  PEHICHUH
MaTeMaTUYECKUX 3a/1a4 TTOBBIINIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH;
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IIPUMEHATh ~ NPOCTEHWIIME  MPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUIECKUX 3a/1a4;

U3BJIEKaTh,  MPEOOpa3oBbIBATH W HMHTEPIPETHPOBATH  MHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPEICTaBICHHYI0O Ha 4YepTexax u
PUCYHKAX;

IIPUMEHSTh TOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHHBATh M AHAJIU3UPOBATH
peanbHBlE CUTYallUH, NMPUMEHATh M3YYECHHBIC IMOHATHS B MPOLECCE IMOUCKA PEIIEHUs
MaTeMaTu4ecku c(hopMyIMpOBaHHON MPOOIIEMbI, MOIETUPOBATH pealIbHbIE CUTYalluU Ha
A3bIKE TEOMETPUM, MCCJIENOBATh IOCTPOEHHBIE MOJAEIM C  HCIOJIb30BAaHUEM
reOMEeTPUUYECKUX MOHATHI U TeopeM, armnapara aiareopsl, pemaTh IpakKTHYeCKUe 3aJauH,
CBSA3aHHBIE C HAXO0KIECHUEM F€OMETPUYECKHUX BEJIUYMH;

UMETh TMPEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUA T'€OMETPUM KaK COCTaBHOM
yacTh yHJaMEHTa pa3BUTHS TEXHOJOTUH.

K koniy 11 kiacca oOydaroniuiicss HAy4uTCs:

CBOOOIHO OIEPHPOBATH MOHATUSAMH, CBSI3aHHBIMH C ITMUIMHIPHYCCKON, KOHUYECKOU
U chepHUCCKON TOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI TOTYUYCHHUS;

OIIepUPOBATH MOHATUAMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: [IUJIUHIPOM, KOHYCOM,
chepoit u mapom;

pacro3HaBaTh Tena BpamieHws (IWIMHAD, KOHYC, cdepa W map) U OOBICHATH
CTIOCOOBI MTOJTyUEHUS TEJl BPAIICHHS,

KIaccu(UIMpOBaTh B3aUMHOE PACIIONOKeHHE C(hephl U TUIOCKOCTH;

BBIYUCIISATh BEJTMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJl BpalleHUsS, 00bEMBI H
TUTOIAAN TTOBEPXHOCTE MHOTOTPAHHHKOB WM TEJI BPAICHUS, T€OMETPUYCCKUX T C
npuMeHeHueM (GopMYyIL;

CBOOOJTHO OTIEPHPOBATH IMOHATHIMH, CBI3aHHBIMU ¢ KOMOWHAIIMSMH TEJl BPAIICHUSI
Y MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BITUCAHHBIA B CEpy M ONMUCAHHBIN OKOJIO chepsl,
cdepa, BiMcaHHasi B MHOTOTPaHHUK WM TEJIO BPAIIICHUS;

BBIYHCIISITh COOTHOIICHUS MEXIy IUIOMAIMU TOBEPXHOCTeH U 00BEMamMu
ITOJTIOOHBIX TEJ;

M300pakaTh H3y4daemble (UTYPHI, BBHITIOIHATH (BHIHOCHBIC) IJIOCKHE YEPTEKHU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BUA CBEpPXYy, COOKY, CHHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHUS;

W3BJICKaTh, WHTEPNPETUPOBATH W  TpeoOpa3oBbIBaTH  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTypax, NPEACTABICHHYI0 Ha dYepTexkax u
PUCYHKaX;

CBOOOJHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATE OTIEPAIlMU HaJl BEKTOPAMU;

3aJ1aBaTh TJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;

pemiath TeOMETpPUUYECKHE 3a7add Ha BBIYMCICHHE YIJIOB MEXIY TPSMBIMH U
MJIOCKOCTSIMH, BBIYHCIICHUE PACCTOSHHM OT TOYKH 1O IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia TIPH PEIICHUY;
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CBOOOJIHO OMEPHUPOBATH MOHATUSMH, CBA3aHHBIMH C JBH)KCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBH>KCHUI;

BBITIOJTHATh M300pa)KEHUs] MHOTOTPAHHUKOM W TEJ BpAIICHUS MPHU MapajuieIbHOM
[IEpEHOCEe, LEHTPAIbHOM CUMMETPUH, 3€PKAJIbHOW CUMMETPHUH, IPU IMOBOPOTE BOKPYT
PSIMOM, MpeoOpa3oBaHusl IOI00US;

CTPOWTH CEYCHHsS MHOTOIPAHHHUKOB W TeJI BpAIICHHUS: CEYCHUS WIMHIPA
(mapasnenbHO U MEePIEeHIUKYISIPHO OCH), CeYEHHUs KOHYyca (MapaylieIbHOe OCHOBAHUIO U
MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS 11apa;

MCTIOIB30BaTh METO/BI MMOCTPOSHUSI CEUCHUN: METOJ CIEAO0B, METOJ] BHYTPEHHETO
POEKTUPOBAHUS, METO/I TIEPEHOCA CEKYIIeH MIIOCKOCTH;

JI0Ka3bIBaTh TEOMETPUYECKHUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpudeckne (akThl JUId pEIICHUS CTEPEOMETPUUYECKUX 3ajad,
NPEANONaraloiX HECKOJIbKO IIaroB PEIICHUs, €CIIM YCIOBHS TPUMEHEHHS 3aJaHbI
B SIBHOW W HESIBHOU (opMme;

pelaTh 3a/a4i Ha JI0Ka3aTeIhCTBO MATEMAaTHYECKHX OTHOIICHUN M HaXOXKJICHUC
TCOMETPHYUCCKHUX BEITMYUNH;

NPUMEHSTH MPOTrPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI
NpY PEIICHHH CTEPEOMETPUUICCKUX 3a/1a4;

NPUMEHSTh TOJTYYEHHbIE 3HAHWS Ha MPaKTUKE: CpPaBHUBATh, aHAIU3UPOBATH U
OLICHMBATh pealibHble CUTYallud, MPUMEHATh U3YYECHHbIE MOHSATHUS, TEOPEMbI, CBOHCTBA
B TMpoIlecCe TOHMCKAa pEIIeHUs MaTeMaTHuecKu C(HOpMYIMpOBAHHON MPOOJIEMBI,
MOJIETIMPOBATh PEalbHbIE CUTYAIlMH HA S3bIKE T'€OMETPUHU, UCCIENOBATh MOCTPOCHHBIE
MOJIETI C MCIOJBb30BAHUEM T€OMETPUUYECKUX TOHATUA M TEOpeM, armapara ajareopsl,
pemaTh NpakTUYECKUe 3aja4M, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEIIMYUH;

UMETh TMPEACTABICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUA T€OMETPUM KaK COCTaBHOM
JacTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTUH.
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10 KJIACC
Hassanue KomnuectBo OCHOBHEIE BUBI JEATEILHOCTH
OcHOBHOE cozIepKaHUE
pasnena (TemMbl) Kypca 4acoB yYaIuxcs
Brenenune B crepeoMeTpuio 10 OCHOBHBIE TPOCTPAHCTBEHHBIC OrnpenensaTs MIOCKOCTh Kak Qurypy,

burypsl.

[TonsiTUs cTEpEOMETPHUU: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBbIE TIpaBUJIa U300PAKCHUS

Ha PUCYHKE TUIOCKOCTH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka.

[onsiTus: mepecekaromuecs: mI0CKOCTH,
nepeceKaronIuecs npsiMasi U MI0CKOCTh;
MOJTYTIPOCTPAHCTBO.

MHororpanHUKH, H300pakeHre
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyleCTBYIOIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBBIC
CJIEICTBUS U3 HUX.

CriocoOsI 3a1aHus PSIMBIX U
IJIOCKOCTEHW B MPOCTPAHCTRBE.
O0603HaueHus MPSAMBIX U MIIOCKOCTEH.
Ceuenus. M3o0pakeHne ceueHuit

B KOTOPOM BBITOJIHIETCS IJIAHUMETPHUSL.
Jlemate nmpocrenime J0ruyecKue
BBIBO/Ibl U3 AKCMOMATHKH TJIOCKOCTH.
[TpuBOANTE IPUMEPHI PEATHLHBIX
O00BEKTOB, HJCATH3AIUEH KOTOPBIX
ABJISIFOTCSA aKCUOMBI TEOMETPHUH.
N3y4aTh, IPUMEHATHh NPHUHLIMIIBI
MMOCTPOCHUS CEUEHHUI.

Hcnonb30Bath 7151 MOCTPOEHUS
CEYCHMIU METOJ, CJICJIOB, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO
IIEPEHOCA CEKYIIEH MIIOCKOCTH.
Pewate crepeoMerpruyeckue 3anauu:
Ha OIpEIECIIEHNUE BUA CEUYCHUS U
HaXO0>JCHUE €ro MIOIIAIH.
AKTyanu3upoBaTh (PaKTbl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Hcnonbs30Bath npu pelieHUN 3a71a4
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NUpaMUIbl, KyOa U MpU3Mbl, KOTOpPbIE
POXOST uepe3 ux péopa.
N3o06paxkenue nepeceyeHus
IIOJIyYEHHBIX IIJIOCKOCTEMN.
PackpammBanue nocTpOEHHBIX CEYEHUM
Pa3HBIMU I[BETaMHU.

Meropa cieoB 1715l TOCTPOEHUS
ceyeHuid. CBoiicTBa nepeceueHU
IPsIMBIX U ITocKocTer. IlocTtpoenue
CEUYEeHHI B MUpaMue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEM U 3aIIUCh I1aroB
IIOCTPOCHHUS.

IloBTOpEHME TUIAHUMETPHH.

Teopema 0 IpONOPLHOHAIBHBIX
otpe3kax. [lonoOue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEYCHMSIX HA BBIHOCHBIX YepTEXkKaX.
HcTopus pa3BuTus IIIaHUMETPUU

U CTEPEOMETPUHU

CJIEIYIOIINE JITAHUMETPUYECKHE (PAKTHI
Y METOJBL:

Teopemsl Qaseca u

0 MPONOPLUHOHAIBHBIX OTPE3KAX.
AJITOPUTM J€NEHUs OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEyTOIbHUK.
PaBHOCTOPOHHUI TPEYTOJIbHUK.
[IpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOMCTBO CcpelHEN TIMHUU
TpeyrojapHuka. CBOMCTBO OMCCEKTPUCHI
yriia TpeyroibHuka. CBONCTBO MEUaH
TPEYTOJIbHUKA.

[Tpu3Haku mog00us TPEYTOJIbHUKOB.
[ToygaTs ipeacTaBieHus 00
OCHOBHBIX 3Tarax pa3BUTUSl FT€OMETPUN
KaK COCTaBHOM 4acTu (pyHIAaMeHTa
Pa3BUTHUS TEXHOJIOTHIA

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsaMbIxX

B npoctpancTBe. CKpeluBaronmecs
npsiMble. [Ipr3HaKM CKpeIMBAIOIINXCS
MPSIMBIX.

[TapannenpHble IPsMBbIC

KnaccudumnupoBats B3auMHOE
PaCTONIOKEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKAMH M TIPUBOJS IPUMEPHI
W3 peaJlbHOM KU3HM.
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B IIpoCcTpaHCcTBE. Teopema

O CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
IIPSMON NapaJuIeIbHON JaHHOU
IIPSIMOM, IPOXOMSIIEH YePE3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEeH

Ha JJAHHOU MPSMOM.

JleMMa 0 mepeceueHnH NapayIeIbHbIX
NPSAMBIX IJIOCKOCTHIO. [TapamiensHOCTh
TpEX npsmbIx. Teopema o TpEx
NapaJuIEIbHbIX IPSIMBIX.

Teopema 0 CKpenMBarOIIUXCS TPSAMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapajuIEIbHOIO
npoekTupoBanus. M3zo0pakenue
pa3HbIX (pUryp B mapajiesbHOM
IIPOCKIMH.

LlenTpanbHast mpOECKIUA.

VYT0JI ¢ COHAaNPaBICHHBIMA CTOPOHAMMU.
Yron Mexay NpsiMbIMU.

3azauyu Ha JOKa3aTeabCTBO U
UCCIIEIOBAHNE, CBSI3aHHbIE

C PACIOJI0KEHUEM IIPSIMBIX

B IIPOCTPAHCTBE

Jloka3biBaTh TEOPEMY

0 CYILLIECTBOBAHUM U €JUHCTBEHHOCTHU
MapaAJUICIIbHON MPSAMOU, POXOIALLIEH
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KAIIEH HA APYTOX NPSIMOU; JIEMMY
0 MEPECECUEHUH TUIOCKOCTH IBYMSI
NapajuieibHBIMU NPSAMBIMU; TEOPEMY
0 TPEX MapajuIeabHbIX MPSIMBIX.
Jloka3pIiBaTh IPU3HAK
CKPEILIMBAIOIINXCS TTPSIMBIX, TEOPEMY
O CKPEUIMBAIOUIUXCS MPSIMBIX.
Jloka3piBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMH.
OOBSICHITH, YTO HA3BIBAETCS
[apajulesIbHBIM U LEHTPAJIbHBIM
[IPOEKTUPOBAHUEM U KaK BBIITOJIHACTCS
MPOEKTUPOBaHKE (PUTYp HA TIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajjIeIbHOTO
IIPOEKTUPOBAHUSL.

N300paxkaTh B mapayuieabHOM
IIPOEKIINU Pa3HbIE T€OMETPUUECKUE
burypsl.

Pewrate crepeoMerpruueckue 3agauun
Ha JI0KA3aTeJIbCTBO U UCCIIEA0BAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM TMPSIMBIX
B POCTPAHCTBE.
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[TpoBOaUTH JOKa3aTEIbHBIC
pacCyXACHUS TIPH PEIICHUN
TCOMETPUICCKHUX 3a7a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHHEM
NPSIMBIX B MIPOCTPAHCTBE.
CpaBHUBaTh, aHAJIM3UPOBATH H
OIICHUBATh YTBEP)KJICHUS C IICITBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHIM.
MonenpoBaTh pealIbHbIC CUTYAIUH,
CBSI3aHHBIC CO B3aMMHBIM
PacMoI0KEHUEM TIPIMBIX

B ITPOCTPAHCTBE, Ha SI3bIKE T€OMETPHUHU.
HccnenoBaTh NOCTPOESHHBIE MOJIETTH

C MCTOJIb30BAaHUEM T€OMETPUUECKUX
MOHSTHI U TEOpEM, armapara anreopsl,
1M (POBBIX PECYPCOB.

[Tomy4yaTe npeacraBieHue

O IIEHTPATLHOM POEKTUPOBAHUH

1 00 ucTopuu padoT Mo TEOPUHU
MIEPCTIEKTUBBI

[TapanneapHOCTh NPAMBIX
Y IJTIOCKOCTEN
B POCTPAHCTBE

[loHATHSA: MapaJTIETBHOCTD NPSIMOM U
IJIOCKOCTH B TPOCTPAHCTBE.

[Ipu3HaKk napajuieabHOCTH NPSIMOM U
m1ockocTi. CBOMCTBA NAPAJLICIIBHOCTH

KnaccudumupoBats B3auMHOE
pacmoI0KEeHUE MPSIMON U TUIOCKOCTH
B IIPOCTPAHCTBE, MTPUBOIS
COOTBETCTBYIOIIHE MTPUMEPHI
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IIPSIMOU U IIJIOCKOCTH.
I'eomeTpuueckue 3amaumn

Ha BBIYMCIICHHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJUIEIIBHOCTHIO

MMPsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.

[TocTpoenue ceueHus, MPOXOISIIETO
yepes JaHHYIO MPSMYIO Ha YepTexe U
MapaJUICIIBHOTO APYTOU TIPSAMOM.
Pacuér ornomenuit. [TapautensHas
MPOEKIINS, TPUMEHEHNE

JUTS TIOCTPOEHUS CEUeHM KyOa

Y MapaJujiesenuIiesia.

CpoiicTBa MmapajiICJaciuIica u IMpu3Mal.

[TapannensHble iockoctu. [IpuzHaku
NapaJUIEIbHOCTH JIBYX MJIOCKOCTEM.
Teopema 0 mapaaieaIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJAIIEH YepE3 TOUKY, HE
IIPUHAJIEKANTYIO TAHHOW TJIIOCKOCTH U
CIICICTBUSA U3 HEE.

CaoiicTBa napajuieabHbIX MJIOCKOCTEH:
0 MapaJUICIbHOCTH NPSIMBIX
IIEPECEUCHHUSI TTPU NIEPECECUEHNUHN IBYX
MapajuleNIbHbIX INIOCKOCTEN TPETHEW;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY MMapaAJIICIbHBIMU

Y3 PEATbHOM KU3HH.

DopmyIUPOBATH ONPEACIICHUE
[1apajuIesIbHBIX IPSAMOM U IIJIOCKOCTH.
Jloka3biBaTh IpU3HAK

0 MapaJyIeJIbHOCTU MPSIMOHN U
IIJIOCKOCTH; CBOMCTBA MapaJUIeIbHOCTU
IIPSIMOU U IIJIOCKOCTH.

Pewrate crepeoMeTpruyeckue 3a1auu
BBIYMCIICHUS U J0KA3aTEIbCTBO,
CBSI3aHHBIC C M1aPAJIIECITBHOCTHIO
MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
Pemrats npaktuyeckue 3agadu

Ha [IOCTPOEHUE CEYECHUH Ha YyepTexax
TeTpajapa U Napajuleaenunesa.
Pemrats crepeomeTpudeckue 3a1auu,
CBSA3aHHBIE C [IOCTPOCHUEM CCUCHUN
IIJIOCKOCTBIO.

IIpOoBOIUTE JIOTUYECKU KOPPEKTHBIE
JI0OKa3aTEIbHbIE PACCYKICHUSA

IIPU PELICHUH I€OMETPUUECKUX 3a1a4
CBSA3aHHBIX C NIAPAJIIEIBHOCTBIO
IIJIOCKOCTEM.

CpaBHUBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHbIE

C MapajuIeIbHOCTBIO MPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IUIOCKOCTSIMU; O IEPECEUCHUH MPSMOK
C ABYMS MapaljieNbHBIMU TIOCKOCTSMU

MO/JIEJIMPOBATH PEaIbHbIE CUTYALINH,
CBSI3aHHBIE C M1aPAJIICITBHOCTHIO
MPSMOU U TJIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE T€OMETPUU

[lepneHaUKYISIPHOCTD
IPSAMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

17

[ToBTopenue: Teopema Iludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a U IPSIMOYTOJIBLHOTO
napasuiesnenuneaa. Beluncienue JiuH
OTPE3KOB B Ky0Oe U MPSMOYTOJIbHOM
napajuieJenunese.
[lepneHINKYIAPHOCTD IPAMOM U
miockocTH. [Ipu3nak
NEPNEHANKYIISIPHOCTU MPSIMOU U
IJI0CKOCTH. Teopema O CylleCTBOBAaHUU
Y €JMHCTBEHHOCTH MPSMOH,
MPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K IIockocTH. [1nockoctu u
NEePHEHANKYIISIPHBIE UM MpsAMast

B MHOT'OTpaHHUKaX.
[lepnenauKynsip ¥ HaKJIOHHAsI.
[locTpoeHne mnepreHauKynspa

Y3 TOYKHU Ha NPAMYIO.

Teopema o0 TpEX NepneHANKYIAPaAX
(npsimasi u oOpatTHas).

AKTyanu3upoBath (GaKkThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOAUTH AHAJIOTUHU.
DopMyJIUPOBATH ONPEACIICHUSA:
MEePICHIUKYJISIPHBIX TPSAMBIX

B [IPOCTPAHCTBE; ONPEIEIECHUE PSIMOA,
IIEPIICHIUKYJISIPHOMN K IUIOCKOCTH.
Jloka3piBaTh: JieMMy

0 NEPHEHAUKYISPHOCTH JIBYX
MapajuleNIbHBIX MPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKY
[1apaJUIeIbHOCTBIO MPSIMBIX U UX
MIEPIICHIUKYISIPHOCTBIO K IJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MIPU3HAK NEPHEHAUKYISPHOCTHA NPSIMOKN
U IIJIOCKOCTH; TEOPEMY

0 CYILLIECTBOBAHUU U €JUHCTBEHHOCTHU
MPSIMOM, IPOXOASIIEN YEPE3 JAHHYIO
TOYKY U NIEPIICHINKYIJISIPHON K TaHHOMN
IIJIOCKOCTH.

N300paxxaTh B3aUMHO
MEPIICHIUKYJISIPHBIE TPSIMYIO

49



denepanbHas padbouas nporpamMma | Matemaruka. 10—11 kiaccsl (yriayOnEHHBINR YPOBEHbD )

YToa MeXy CKpELIUBAOIIUMHUCS
npsiMbIMU. [ToMCK epeHANKYISAPHBIX
MPSMBIX C IOMOILBIO
MEPICHIUKYIISIPHBIX TIJIOCKOCTEMN
OpTOroHaibHOE MPOEKTUPOBAHKUE.
[locTpoenue cevyenuii kyda, MpU3MBbI,
MPaBWIBHON MUPAMUABI C MOMOIIBIO
OPTOrOHAJILHOM MPOEKIHH.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO TUIOCKOCTH. [limockocTu
CHUMMETPUN B MHOTOTPAHHUKAX.
[Ipr3Hak nepneHUKyYJISPHOCTH
IIPSIMOU U IIJIOCKOCTHU KaK CIIEICTBUE
cummerpuu. lIpaBuibHble
MHOTOTPaHHUKH

Pacuér paccrosiHuil OT TOYKH

10 mockoctu. CrocoObl OMyCTUTD
MIEPIICHIUKYJISIPL: CAMMETPHUS, CABUT
TOYKH 0 NMAPAJUIEITbHOU MPSIMOM.
CnBur no HenapauieIbHON IPSIMOiA,
VU3MEHEHUE PACCTOSTHUN

Y TIJIOCKOCTB.
DopMyIHUpPOBATH CBOUCTBO
NEPINEHANKYIISIPA 10 OTHOLLICHHUIO

K IUIOCKOCTH.

[lony4aTs npeACTaBICHUE O 3HAYEHUHN
nepHeHauKyIsipa A Apyrux odnacren
Hayku (pu3uKa, SHEpPreTuKa, Ja3epHble
TEXHOJIOTUH), B PEATbHOM KU3HU
(TexHuKa, OKpy»Karolasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHHUS, CBI3AHHbBIC
C MPOEKIHEN NMPAMOMN Ha IIJIOCKOCT,
HETIEPIIEHAUKYIISPHYIO K 9TON IPSMO.
Jloka3piBaTh TEOPEMY O TPEX
IIEPIICHIUKYJISIPAX U TEOPEMY
00paTHYyIO TeopeMe 0 TPEX
MIEPIICHIUKYIISIPAX.

[TomyyaTe npeacraBieHUe

00 OpTOTOHAJIBHOM TIPOEKTUPOBAHUHU.
Jloka3bIBaTh TEOpEMY O NMPOEKIIUHU
TOYKH Ha MPSAMYIO.

Pemrats crepeoMerpudeckue 3aaadu,
CBSA3aHHBIE C MEPICHANKYIAPHOCTHIO
MPSIMOU U TTIOCKOCTH.

PewmaTte npuknanHeie 3a1a4u,
CBSA3aHHBIE C HAXO0XKIECHUEM
r€OMETPUYECKHUX BEJIUYHUH.
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Pemrate crepeoMeTprUYecKHUe 3a1a4u,
CBsI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIECHAUKYIIpax,
HaXO0XXJACHUEM PACCTOSIHUM,
IIOCTPOEHUEM TPOEKIUH.

CpaBHMBaTh U aHAJTU3UPOBATH
YTBEPKIACHHUS C LIEIBIO BbISBICHUSA
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3upoBaTh U MOJIETUPOBATH

HAa sI3bIKE TEOMETPHUU PEAJIbHBIE
CUTYallNH, CBA3aHHbBIC

C IEPIEHAUKYJIIPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIE0BATh IIOCTPOCHHBIE
MOJIEJIY, B TOM YUCJIE U

C MCII0JIb30BaHUEM allnapaTa anreopbl

YTiabl U pacCTOSTHUSA

11

IToBTOpEHUE: YyrOa MEXKAY IPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[loBTOpEHHUE: YOI MEKIY
CKPEILIMBAOIIUMUCS TPSIMBIMH

B IIPOCTpAaHCTBE. [ eomeTpuueckue
METO/Ibl BBIYMCIIEHUS YyIJia MEXIY
MPSIMBIMU B MHOTOI'PAHHUKAX.

AKTyanu3upoBath (HaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTUU.

®opMyIIHUPOBATH ONPEACIICHUE
JIBYTPAHHOTI'O YIJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJIOB JIBYTPAHHOIO YIJIA.
KnaccuduimpoBats 1ByrpaHHBIC YTIIbI
B 3aBUCUMOCTH OT UX I'PaJyCHON MEPHI.
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JIByrpansbii yron. CBONCTBO
JIMHEWHBIX YIJIOB JBYI'PAHHOIO YIJIA.
[lepnieHaUKyISIpHBIE ITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIECHINKYJIISPHBIX
mockocter. [IpusHax
NEPNEHANKYIISIPHOCTH MIJIOCKOCTE;
TE€O-peMa O IPSAMOU IEPECCYEHNUS IBYX
IJIOCKOCTEN MEPIIEHANKYJIISPHBIX
TPETbEU TUIOCKOCTH.

[IpsAmMOyTroNBHBIN NapajuIeIeUIE;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O TIapaJIIeJICIIUIIEA.
TeopeMa o guaroHanu npsAMOYTOJIbLHOTO
NapaJuIesIeIUIeAa U CICICTBAE U3 HEE.
CrepeomeTpruyecKkue U NpUKIaIHbIE
3a/1a4, CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM NPSAMBIX U TUIOCKOCTH.
IloBTOpEHUE: CKpELIMBAIOIIMECS
IIPsIMBIE, TTAPAJIEIbHBIE INIOCKOCTH

B CTaHJAPTHBIX MHOTOI'PAHHUKAX.
[Tapa nmapasnienpHbIX IUIOCKOCTEN

Ha CKPEIMBAIOIIMXCA NPAMBIX,
PacCTOSTHUE MEXKY
CKPELIMBAIOIIUMHUCS ITPAMBIMU

B IIPOCTBIX CUTYALUAX.

Onyckanue nepreHIuKyJspos,

DopMyIUpPOBATH ONPEACICHUE B3aUMHO
IIEPIICHIUKYJISIPHBIX IIJIOCKOCTEM.
Jloka3pIBaTh TEOpPEMY O IIPU3HAKE
MIEPIICHIUKYISIPHOCTH ABYX
IIJIOCKOCTEH.

DopmyIUpPOBATH CIEACTBUEC

(M3 mpu3HaKa) O MEePHEHAUKYISIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHIUKYIISIpHA
IIPSIMOM, 110 KOTOPOM MEPECEKAOTCS BE
IIJIOCKOCTH, 3TH IIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHUS O €0
CBOMCTBAaX; TECOPEMY U CIIEICTBUE

13 He€ 0 JUaroHaJsX NPsIMOYTOJIBHOTO
napajuieaenunesa.

Pemrats crepeomeTpudecKkue 3a1auu,
CBSA3aHHBIC C IIEPIIECHINUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEHN, UCIIOJIB3Ys
IUTAaHUMETPUUYECKUE (PAKTBI U METO/BI.
IIpOBOINTE JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIE PACCYKICHUS IIPU
peLIeHNU T€OMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C NIEPIECHANKYIAPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJIETUPOBATH

Ha A3BIKE TEOMETPUH pPealIbHBIC
CUTYallNH, CBA3AHHBIC
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BBIYMCIICHUE PACCTOSIHUN OT TOYKU
JI0 TOYKH; MPSIMOW; TITIOCKOCTH.
BrrunciieHue paccTosHUN MEXIY
CKPEILLIMBAIOIIUMUCS IPSIMBIMU

C IIOMOILBIO NIEPIICHAUKYIISIPHOU
IIJIOCKOCTH.

TpéXrpaHHbIii yroJj, HEpaBEeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa, Teopemsl
KOCHHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO YIJIa. DJIEMEHTBI
cepruyecKoil TeOMETPUH:
reoIe3NYEeCKUe JINHUN Ha 3eMiIe

C MEPICHIUKYJISIPHOCTBIO MPSIMBIX U
TIOCKOCTEHN.

HccnenoBars MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOIb30BaHUEM
amnmnapara aareOphbl.

Peiate npuknaaHbie 3aa4u,
CBSI3aHHBIE C HAXOXJCHUEM
r€OMETPUYECKUX BEJTMUNH

MHororpaHHuKu

CucremaTuzanus 3HaHUM:
MHOrorpaHHuK U €ro 3J€MEHTHI.
[Tupamuna. Buaer nupamu.
[IpaBuiibHas upamua.
[Ipusma. [IpsAmas n HaKIIOHHAA
npu3Mmel. [IpaBunibHas npusma.
[Ipsimoi1 napajuienenunen,

IPSIMOYTOJIBHBIN TapauIeTIenumne, Kyo.

Brinmykneie MHOrorpanauku. Teopema
Diinepa. [IpaBunbHbIE U
MOJIyITPaBUJIbHbIE MHOTOI'PaHHUKHU

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHUs,
KOMMEHTapHH.

AHaNIM3UpOBaTh PEIICHUE 3a1aUH.
PucoBaTh BBIMYKJIbIE MHOI'OTPAHHUKHU
C 3aJJaHHBIMHU CBONCTBAMU;
BOCCTAaHABJIMBATh OOIIHI1 BH/I
BBIITYKJIOT'O MHOTOI'PaHHHUKA T10 IBYM
€ro MPOEKIUSIM.

Jloka3pIBaTh CBOMCTBA BBITYKIOTO
MHOTOTpaHHHKA.

PucoBaTh BBIMYKJIbIE MHOTOTPAHHUKHU
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C Pa3HOM DUJIEPOBOM XapaKTECPUCTUKOM;
MCCIIEN0BATh BO3MOXXHOCTH MOJyYEHHUS
pe3ynbTaTa Ipy BapbUPOBAaHNHU JAHHBIX.
Jloka3bIBaTh CBOMCTBA MTPaBUIIbHBIX
MHOTOTpaHHUKOB. [ lmannpoBarts
MIOCTPOEHHUE MTPaBUIIbHBIX
MHOTOTPAHHUKOB Ha MMOBEPXHOCTSIX
JPYTUX MPaBUIbHBIX MHOTOIPAaHHUKOB

BexkTopsl B mpocTpaHCcTBE

10

[TonsiTue BeKTOpa Ha MIIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa ¥ pa3HOCTb BEKTOPOB, IPABHUIIO
napajuiejenuneaa, yMHOKEHUE BEKTOpa
Ha YUCIIO, Pa3JI0KEHUE BEKTOPA

1o 0a3ucy TpEX BEKTOPOB, HE JISIKAIINX
B OJTHOM ITOCKOCTH.

CxkansipHO€ POU3BENCHHUE,
BBIYHCJICHHE YIJIa MEXKIY BEKTOpaAMU

B [IPOCTPAHCTBE.

[Ipocreiiiive 3a1a4n ¢ BEKTOpAMHU

AKTyanu3upoBath (GaKThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMHU: BEKTOP

Ha IJIOCKOCTH U B MPOCTPAHCTBE;
KOMIUIaHapHbIE BEKTOpHI. [IpuBOoAUTH
npuMephl (PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBath MpaBUJIa BHITTOJTHEHUS
JICUCTBUH CIIOKEHUS U BEIUUTAHUSA
BEKTOPOB, YMHOKECHUS BEKTOPA

Ha 4HCJIO.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

JloKa3bIBaTh TEOPEMY O PA3JI0KEHUHN
J1000r0 BEKTOpa Mo TPEM JTaHHBIM
HEKOMIIJITAaHAPHBIM BEKTOpaM
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[ToBTOpEeHue, 06001IIeHNE
U cUCTeMaTu3alus 3HaHUI

Oo6o6m1aroniee MOBTOPEHUE NOHATUN
¥ METOJIOB Kypca reOMETpUN

10 xmacca, cuctemMaTH3alys 3HAHUM.
HcTopus pa3BUTHS CTEPECOMETPHH KaK
HAyKH U €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX WHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Pemwrates crepeoMeTpruyeckue 3agauun
Ha JI0Ka3aTeJIbCTBO MAaTEMATHYECKUX
OTHOIIICHHUH, HAXOXICHNUE
Ir€OMETPUYECKUX BETUYUH (JIJIUH,
YTJI0B, TUIOMIAACH, 0O0BEMOB).
Hcnonb30BaTh Npu pelieHUU
CTEPEOMETPUUECKUX 3a/1a4
MJIaHUMETPUYECKHe (PaKThl U METO/IBI.
[TpoBOAUTH JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeJbHBIE PACCYKICHUS

MIPY PEUICHUH CTEPEOMETPUUECKUX U
MJTAaHUMETPUUYECKUX 3a]1ay.
CpaBHUBaTh U aHAJIM3UPOBATH
peabHbIC CUTYAIMU Y BBISIBIISITD
BO3MOXHOCTb €€ MOJICTTMPOBAHUSI Ha
SA3bIKE T€OMETPUH.

MopaenupoBaTh peaibHyIO CUTYalUIO
Ha SI3bIKE TEOMETPHUHU U UCCIIEIOBATH
MMOCTPOCHHBIE MOJICIIH, B TOM YUCJIE U
C MCIIOJIb30BaHUEM armmapara ajreopsl.
Hcnonb30BaTh KOMITBIOTEPHBIE
MpOorpaMMbl IPU PENICHUU 3aa4.
[Tomy4yaTh npeacTaBiICHUE O TEOMETPUM
KaK O Pa3BUBAIOLICHCS HAYKe,
HCCIIEYIOIIEN OKPYKAIOLIUN MHUP,
CBSI3aHHOM C pealbHBIMU O0BEKTAMH,
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IIOMOTaIOLEN PEIIUTh PeaIbHbIe
JKAU3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM.
CpaBHMBaTh U aHAJTM3UPOBATH
YTBEPKIACHHUS C LIEIBIO BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

HCCHC}IOB&TB IMOCTPOCHHBIC MOJCIIN.

Hcnonb3oBath HU(POBBIE PeCypChl

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KJIACC
Hassanue KomnuectBo OCHOBHEBIE BUBI J€ATEILHOCTH
OcHOBHOE cozepKaHue
pasnena (TemMbl) Kypca 4acoB yYaIuxcs
AHanmuTH4YecKasi TeOMeTpust 12 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBath (GaKThl U METOIbI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE MPOU3BEIEHUE BEKTOPOB,
BBIYMCIICHHUE YIJIa MEXKIY BEKTOPAMH

B IIPOCTPAHCTBE. Y PaBHEHUE NPSAMOMU,
MPOXOJSAIIEH Yepe3 ABE TOUKH.
YpaBHEHHE IJIOCKOCTH, HOPMaJlb,
YPaBHEHUE IUIOCKOCTH B OTPE3KaX.
Bekropnoe npoussenenue. JInHeHbIe
HEPABEHCTBA, JINHEWUHOE
IIPOTPaMMUPOBAHUE.

AHaUTUYECKHE METO/IBI pacuéra
yIJIa MEXAY NPSIMBIMU U TUIOCKOCTSAMHU
B MHOTrorpaHHukax. @opmyia
paccTosIHUA OT TOYKH J10 INIOCKOCTH
B KOOpJMHATAX.

HaxoxieHue pacCTosiIHUM OT TOYKH
110 TUIOCKOCTH B KyO€ M MpaBUJIbHOU
ApaMUIC

MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOAUTH AHAJIOTUU.

CBOAUTH NEUCTBUSL C BEKTOPAMHU

K aHAJOTUYHBIM JICUCTBUIM C MX
KOOpAMHATAMH.

BcnoMHUTB onpeiesieHue CKaasipHOTO
YMHOKEHHS U €70 CBOMCTBA.
BBIUUCIISTE ¢ MOMOIIBIO CKATISPHOTO
YMHOEHHUS JUIMHBI BEKTOPOB, YTJIbI
MEX1y HUMH, YCTaHABJIUBATH
MEPICHIUKYJISIPHOCTH BEKTOPOB.
BbIBOIUTE ypaBHEHHE TIIIOCKOCTH U
bopMyITy pacCTOSIHUSI OT TOUKU

JI0 TIJIOCKOCTH.

Pemats 3amaun, couerast
KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.
[TpoBOAUTE JIOTHUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUSA

MIPU PEIIEHUHN TEOMETPUUECKHUX 3a]a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.
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AHanM3upoBaTh U MOACIUPOBATH
Ha SI3bIKE TEOMETPHUH peajibHbIe
CUTYyalluH, CBSI3aHHbIE BEKTOPaMU U
KOOPJIWHATaMH.

HccenenoBaTh MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara ajreOphl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrpPaMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTeMaTUKU

[ToBTOpeHue, 0600IIeHNE
Y CUCTEMATU3alis 3HAHUN

12

CedeHnsi MHOTOIPaHHHUKOB:
CTaHAAPTHBIE MHOTOTPAHHUKH, METOJ]
CJI€I0B, CTAaHJAPTHBIE IIJIOCKOCTH,
NEPECEUCHHS TTPSIMBIX U MJIOCKOCTEN.
[TapannenbHble PSIMBIE U TIOCKOCTH:
napajuieIbHbIE CEUEHUS, PACUET
OTHOILIEHUM, YIJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[leprieHnMKyNSApHBIE TPSMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIICHIUKYJISIPHBIX TDIOCKOCTEN U
IPSIMBIX, CHMMETPUU
MHOTOTPaHHHUKOB, TEOPEMA O TPEX
MIEPIICHIUKYJISIPaX, BBIYUCICHUS JJIUH

Ctpouth ceyeHus.

Pemate crepeoMeTpruyecKue 3a1a4u
Ha JI0Ka3aTeJIbCTBO MaTEMaTHYECKUX
OTHOIIICHUH, HAX0XKICHNUEC
r€OMETPUYECKUX BEJTMYUH (IJIUH,
YTJI0B, TUIOMAAeH, 00BEMOB).
Hcnonp30BaTh Npu pelIeHUU
CTEPEOMETPUYECKUX 3a1a4
IJIaHUMETPUYECKHe (PaKThl 1 METO/IBI.
[IpoBOAUTE JIOTHUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUSA

MIPU PEIIEHUHN CTEPEOMETPUIECKUX
3ajad4.

CpaBHHBaTh U aHATM3UPOBATH
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B MHOT'OTpaHHUKAX.

[ToBTOpEeHue: nomanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI

JUTSL TUTOIIAZIeH, COOOpaskeHUs
noj100us.

[Inomaau ceyeHU MHOTOIPaHHUKOB:
IUIOUIa/Id TOBEPXHOCTEH, pa3pe3aHusi
Ha 4acTH, COOOpaKeHUs Mo100Us

pealbHbIE CUTYAllUH U BBISBIISITh
BO3MOXHOCTb €€ MOJEIUPOBAHNS

Ha S3bIKE TEOMETPUU.

MonenpoBaTh PEaIbHYI0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIIE0BAThH
IIOCTPOEHHBIE MOJIENIY, B TOM YHCIIE U
C MCII0JIb30BAaHUEM alllapaTa ajareopsl.
Hcronbs30BaTh KOMIIBIOTEPHBIE
IIpOrpamMMbl IIPH PEUIEHUU 3a]1a4

O06bEM MHOTOTpaHHUKA

12

O6béM Tena. O0BEM PSIMOYTOJIBHOTO
napajuienenuneaa. 3ajaaqu

00 yaBoeHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUU yTJIa.
CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO TapaiesIeuIea.
[Tpuknannbie 3a1a4u, CBSI3aHHbIC

C BBIUUCJICHHEM 00bEMa
IPSIMOYTOJIBHOTO TapalieIeIUIea.
O0BEM MPSMOI TIPU3MBL.
CrepeomeTpruueckue 3a1auu,
CBSI3aHHBIE C BBIUMCICHHEM 00HEMOB
npsiMout mpu3Msl. [Ipuknannasie
3aJ1a4M, CBA3aHHBIC C 00BEMOM
MPSIMOU TIPU3MBL.

CBOOOJIHO OTICPUPOBATH MOHSATUSIMU:
00BEM TeNa, 00BEM MPSIMOYTOJIBHOTO
napasuiesienumnea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokassiBaTh TeOpeMy 00 00bEME
PSIMOYTOJILHOTO MapalieenuIea,
CJICJICTBUS U3 HEE.

Pa3pesars MHOrOTpaHHUKH,
MEPEKIIAIbIBATh YACTH.

Pemath cTepeomeTpuyeckue 3a1a4n,
CBSI3aHHBIE C BBIYMUCIICHHEM 00BbEMA
PSIMOYTOJILHOTO TapalieIeIHIIe A,
MIPU3MBIL.

CpaBHUBAThH U aHATM3UPOBATH
YTBEPIKCHHUS C IETBIO BBISBICHUS
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Boruncnenue 00bEMOB Tel

C IIOMOUIBIO OIPEIEIEHHOTO
uHTerpana. O6bEM HaKIIOHHOU
NPU3MBI, TTHPaAMHUIBI.

dopmyna o0bEMaA TUPAMHU/IBI.
OTtHotreHrne 00beMOB MUPAMHU]]

C OOIIUM YTJIOM.
CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHBIC C 00bEMaMU HAKIIOHHON
NIPU3MBI, TTHPAMHUIBI.

[TpukagHple 3a1a49M IO TEME
«OO0BEMBI TEN», CBA3AHHBIE C 00BEMOM
HAKJIOHHOW TPU3MBbI, TUPAMHUIBIL.
[Ipumenenne 00BEMOB. Berncienue
PACCTOSIHUSI 10 TUIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIM3UPOBaTh U MOJICTUPOBATH

Ha S13bIKE TECOMETPHUH peabHbIC
CUTYalliH, CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJILHOTO MapaslieyIeIHIe/a,
MPU3MBI, TUPAMUJIBI.

HccnemoBaTh TOCTPOSHHBIC MOJICITH,
B TOM YHCJIC M C UCITOJIb30BAHUEM
ammapara anreophl.

BBIBOIMTH OCHOBHYIO HHTETPATIHHYIO
bopmyiTy 17151 BBIYMCIICHHUS] 00BEMOB
Tel.

Jloxa3eiBaTh TEeOpeMy 00 00BEME
HAKJIOHHOW TPU3MBbI HA MpUMEpe
TPEYrOJIbHOU PU3MBI U

JUTSL IPOU3BOJIBHON TTPU3MBI.
Jloxa3eiBaTh TEOpEMY: 00 00BbEME
nupamMubl, GOPMYIUPOBATH CICACTBUS
U3 Hee: 00BEM yCeUEHHOW MUPAMHUIBIL.
BreiBoauth popmymy /Ui BEIYUCIICHUS
00bEMOB yCEUEHHON MUPAMUIBI

Tena BpamieHust

18

[{unuHapudeckas OBEPXHOCTD,
oOpasyromue MHIHHIPUICCKOM
IIOBEPXHOCTH.

CB00OOAHO ONEPUPOBATH MOHSITUSIMH:
MUIHHIPUYIECKas TOBEPXHOCTB,
uuauHAp. M3ydath cnocoOsl
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Mumnnp. IIpsmoii KpyroBoi
munHap. [nomaas noBepxHocTu
HUIMHIpA.

Konnueckast moBepxHOCTb,
00pa3yromine KOHUIEeCKOM
noBepxHocTu. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, TAPAJUIEIbHOM
IIOCKOCTH OCHOBAHMUS. Y CEUYEHHBIN
koHyc. M300paskeHne KOHyCcOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 6O0KOBOI MOBEPXHOCTH U
MIOJIHOM TTOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1auu

Ha JI0Ka3aTeIbCTBO M BBHIYHCIICHUE,
MOCTPOCHUEM CEUEHUU LUIMHIIpA,
KOHYCA.

[Tpuknansbie 3a1a4u, CBI3aHHbIC

C IWJIMHIPOM.

Cdepa u map.

[lepeceuenue cdepsl u mapa

¢ mrockocThro. Kacanue mapa u
cdepsl IITOCKOCTRI0. By n
n300pakeHue 1apa.

VYpasuenue chepsl. [Inomans chepst n
e€ yacTei.

Cummertpust cepsl U mapa.

IIOJIy4YEHUS LAJIMHIPUYECKON
MOBEPXHOCTH, HUIUHAPA.

N300paxaTh HWIMHJIP U €r0 CEYEHUS
IIJIOCKOCTBIO.

CB000OIHO ONEPUPOBATH TOHITHIMU:
KOHHYECKas MOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHYyC. M3yuyaTh criocoOsbl
MOJIyYEHUSI KOHMYECKOW MOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €ro CeYSHHUS
MJIOCKOCTBIO, TPOXOSIIEH uepes OcCh,
U TJIOCKOCTBIO, MEPIIEHIUKYIIIPHON

K OCH.

BeiBoauth hopMyIibl 17151 BHIYUCIICHUS
OOKOBOM W TIOJIHOM TTOBEPXHOCTEH TeI
BpauieHus. Pemate
CTEPEOMETPUUECKHUE 32141, CBSI3aHHbBIE
C TEJIaMH BpAIllCHHs], HAX0KACHUEM
IJI0IIaa1 OOKOBOU M MOJHOM
IIOBEPXHOCTH, ITOCTPOECHNUEM CEUYCHHUM.
Hcnonp30BaTh Npy peLIEHUHN 3a0a4
TUTAaHUMETpUYECKre (PaKThl U METO/IBI.
CpaBHMBaTh U aHAJTU3UPOBATH
YTBEPKIACHHUS C LETBIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
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CrepeomeTpruyecKkue 3a1aun

Ha JI0OKA3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO cPepoii U IapoM,
IIOCTPOCHUEM UX CEYCHUH
IJIOCKOCTBIO.

[TpuknaaHblie 3a7a4u, CBI3aHHBIC
co cepoii U mapom.

[ToBTOpEHUE: OKPY>KHOCTH

Ha TJIOCKOCTH, BBIUYKCIICHUS

B OKPY)KHOCTH, CTaHIapTHHIE
[IOJ00MUS.

Paznuunbie koMOMHALIMY TEN
BpalIEHUs! U MHOTOTPaHHUKOB.
3anaun no teMe «Tena u NoOBEpXHOCTH
BpalICHUS»

AHanu3upoOBaATH U MOJETUPOBATH

Ha SI3bIKE TEOMETPHUH PEAIbHBIE
CUTYyalllH, CBSI3aHHBIE C KOHYCOM

Y HWIMHAPOM.

HccnenoBath MOCTPOCHHBIE MOJICIIH,

B TOM YHCJIE U C UCITIOIb30BaHUEM
amnmapara ajareopbl

AKTyanu3upoBath (GaKThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH AHAJIOTUH.

CB00OOHO ONIEPUPOBATH OHATHUSIMH:
cdepa u map, HeHTpP, paauyc, TUaMeTp
cdepsl U mapa.

HccnenoBaTh B3aUMHOE PACTIOIOKEHHE
cephbl U MIOCKOCTH.

DopMyIMPOBATH OIPEICIICHUE
KacaTeJIbHOM IMIIOCKOCTH K cdepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KACATEIbHOM IJIOCKOCTH.
BreiBoauth popmymy /il BBIMUCIICHUS
wiomanu chepsl uepes paanyc chepsl.
Pewmate crepeoMerpruueckue 3aaaum,
CBsA3aHHBIE CO c(hepoll u mapom,
HaxO0XJACHUEM TUIOaau cepol u eé
yacTel, MOCTPOEHUEM CEUEHUM cepbl
U miapa.
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AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHUH peajbHbIe
CUTYyalluH, CBSI3aHHBIE C IIAPOM U
cepoil.

PemaTh mpocThie 3a/1a4u, B KOTOPBIX
GbuUrypupyroT KOMOMHAIIMK TEI
BpallleHNs U MHOTOI'PaHHUKOB.
Hcnonb30Bath Mpu pelieHuy 3aad,
CBSI3aHHBIX CO CPepoi U I1apoM,
TUTAaHUMETpUYECKUe (PaKThl U METO/IBI.
Pemath cTepeomeTpruyeckue 3aaun,
CBSI3aHHBIE C T€JIaMH BpAIlCHUS,
HOCTPOEHUEM CEUEHM TeJ BpallleHus,
C KOMOMHAIMSIMU TeJ BpaILEHUs U
MHOTOI'PaHHHUKOB.

[TpoBOUTE TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCyKICHUS

IPU pEeLICHUH FeOMETPUIECKHX 3a/1a4,
CBSI3aHHBIX C NEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanM3MpoBaTh U MOAEIUPOBATH HA
A3BIKE T€OMETPUHN PEAJIBHBIE CUTYALUH,
CBSI3aHHBIE C MHOIOTPAHHUKAMU.
HccnenoBaTh NOCTPOESHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreopbl
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ITnomany nmoBepXHOCTH
1 00BEMBI KPYTJIBIX Tell

O6Beém nunuuapa. Teopema

00 00BEME TTPSIMOTO ITUIMHIPA.
[Tmomaau 60KOBOM U MOJHOM
MTOBEPXHOCTH ITWIMH/IPA.

Brrancienue 00bEMOB Tel

C TIOMOIIIBIO OTPECIIEHHOTO
uaTerpana. O0bpEéM KoHyca.

[Tmomaau 60KOBOM M MOJHOM
MTOBEPXHOCTH KOHYCA.
CrepeoMeTprUYCCKUE 3a1a49H,
CBSI3aHHBIC C BBIUHMCICHHEM 00BEMOB
IWIMHAPA, KOHYyCA.

[Tpuknanueie 3agaun 1o Teme «OObEMBI
Y TUJIOIIAIU TTOBEPXHOCTEH TeJl.
OO0BEM 11apa U MIAPOBOTO CEKTOPA.
Teopema 06 06BEMe mapa. Ilnomaas
cdepsl.

CrepeoMeTprUUeCKUE 3a/1a4H,
CBSI3aHHBIC C BBIYUCICHUEM O0BEMOB
mapa, mapoBOro CETMEHTA, apOBOTO
ceKTopa.

[IpuknaaHblie 3a0a4¥ 110 TEME
«O0BEMBI Te», CBI3aHHbBIE

¢ 00BEMOM MIapa U MIOMAABI0 CHEPHI.
COOTHOIICHHS MEXTY TUTOIIATMH
MOBEPXHOCTEN U 00BEMAMU MOJOOHBIX

CB00OIHO OmMEepUpOBAaTh MOHATUSIMU:
00BEM Tena, MJIOLAAb MOBEPXHOCTH.
®opmyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMBI: 00 00bEME
UIUHAPA; 00 00BbEME KOHYCa.
BoeiBoauTh (OpMYIIBI 1S BBIYUCIICHUS
00BEMa yCeYEHHOTO KOHYCA.
HccnenoBaTh MOCTPOSHHBIE MOJIENH,

B TOM YHMCJIE U C UCIIOJIb30BAHUEM
anmnapara ajreOphl.

3HaTh BO3MOKHOCTH PELICHUs 3a1a4
Ha IIOCTPOCHUE LUPKYJIEM U JTUHENKOM,
0 KJIACCUYECKUX HEPa3pEIIUMBbIX
3aJa4ax.

CB00OHO ONIEPUPOBATH MOHITUAMU:
IapOBOM CErMEHT, IAPOBOU CJIOH,
LIApPOBOM CEKTOP, OCHOBAaHUE U BBICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
LIapPOBOTO CIIOSL.

BeiBoauTh GopMyIibl 17151 HAXOKACHUS
00BEMOB IIAPOBOI'O CErMEHTA,
IIApPOBOr'0 CEKTOPA, IIIOMAAN CPEPHI.
Jloka3biBaTh TeOpeMy 00 00bEMeE 11apa.
Pemath cTepeomeTpuyeckue 3aaauy,
CBSI3aHHBIE C 00BEMOM I1apa, IApPOBOrO
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Tl
[TogoOHbIe TeNla B MPOCTPAHCTBE.
N3menenue 06bEMa ipu mo100uu.
CrepeomMeTpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
TEJI U TUIOINAJCH MOBEPXHOCTEH

CETMEHTA, IIIAPOBOT0 CEKTOPA,
TJIOIIABI0 CEpHI.

CpaBHUBATH U aHATM3UPOBATH
YTBEPIKIACHHUS C IIEITBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIM3UPOBaTh U MOJCIUPOBATH

Ha S3BIKE TECOMETPHUH peajIbHbIC
CUTYalliH, CBSI3aHHBIC C 00BEMOM
1apa, IrapoBOro CErMEHTa, MapoBOT0
CETMEHTA, TUTOIAJIBI0 ChEphI.
CB00OOAHO ONIEpUPOBAThH OHSATHEM:
Mo00HBIE TeJla B MPOCTPAHCTBE.
Bbrauciasate 00bEMBI TEJT C TIOMOIIBIO
onpeneéHHOro HHTerpasa.

Pemiate crepeomeTpudeckue 3aaaym,
CBSI3aHHBIC C COOTHOIICHHUSIMU MEKTY
TJIOIIAIIMH TTIOBEPXHOCTEH 1
00BbEMaMu MOJOOHBIX TEJI.
[TpoBOIUTH JIOTHYECKH KOPPEKTHBIC
JI0OKa3aTeIbHBIC PACCYKICHHS

IIPH PEIICHUH TEOMETPUUSCKHX 3a/1a4,
CBSI3aHHBIX C BEIYUCIICHUEM 00BEMOB
TEJ C MOMOILBIO ONPEICIIEHHOTO
WHTErpajia, HaXOXKICHUEM
COOTHOIICHUS MEXKTY ILTOIIAISIMU
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MOBEPXHOCTEN U 00bEMAMU TTOJIOOHBIX
Tel.

AHanM3UpPoOBaTh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUU pPeabHbIC
CUTYaIlNH, CBSI3aHHBIC C 00bEMaMU U
MOBEPXHOCTSMH Tel,

Ha JI0Ka3aTeJIbCTBO M Ha HaXOXKICHHE
T€OMETPUYECKUX BETUYUH

JIBH>KEHMS

JIBMKEHUS TIPOCTPAHCTBA.
Orobpaxkenus. [IBixeHus u
paBeHcTBO puryp. Ob1me cBoMicTBa
NBYMOKCHUN. BUIIBI ABUKEHUI:
napajuIeNbHBIN epeHoc, eHTpaTbHas
CUMMETpHS, 3€pKaJIbHAsE CHUMMETPHS,
ITIOBOPOT BOKPYT MPSAMOM.
[Ipeobpazoanus nogoous. [Ipsmas u
cdepa Diinepa.

['eoMeTpuueckue 3amaun

Ha IPUMEHEHUE JBUKCHUS

[IprmMeHsATh TTpaBuiia BBIIOJIHEHUS
JICUCTBUM CIIOKECHHUS U BBIYUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOPA

HAa YMCJIO TIPU PEUICHUY 3a1a4.
Haxomuth KOOpAMHATHI BEKTOpA

B JJAHHOM 0a3uCce U CTPOUTH BEKTOP
10 €r0 KOOpIMHATaM.

BcrioMHUTE onpeiesieHue CKalsipHOTO
YMHOKEHHS U €TO CBOMCTBA.
Bpaucaars ¢ HOMONIBIO CKaJISPHOTO
YMHOKEHHSI JJTMHBI BEKTOPOB, YIJIbI
MEXKy HUMH, YCTaHABIIUBATh
MEPICHAUKYISPHOCTh BEKTOPOB.
AHaNMM3UpOBaTh U MOJICTUPOBATH

HA SA3bIKE T€OMETPUU PEATbHbBIE
CUTYaIlUH, CBSI3aHHBIE C (PU3UUECCKUMHU
BEKTOPHBIMHU BEJIMUYNHAMU.
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Hcnonb30BaTh Mpu pelieHUH 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B ITPOCTPAHCTBE, JIAHUMETPUUICCKUC
(haKThl U METOTBI.

CB0O0OOTHO OTIEPUPOBATH TTOHITHIMU:
0TOOpaXCHHE MPOCTPAHCTBA Ha ceOsl,
JIBIYKEHUE TTPOCTPAHCTBA;
IIEHTpaJIbHAs, OCEBas U 3epKaIbHask
CUMMETPHH, MapauUICIbHBIA IEPEHOC;
PaBEHCTBO U nogodue Guryp.
Jloka3pIBaTh YTBEPXKACHHS O TOM, YTO
LEHTpaJbHAasl, OCeBasl U 3epKajbHas
CUMMETPHH, MapaJuIeTbHbIA TEPeHOC
SBIIIOTCS IBYKEHUSIMU. BBIONHATD
npeoOpa3oBaHus T0100USI.
OnepupoBaTh MOHATUAMHU: TIpsIMAs U
cdepa Dinepa.

PemaTh reomeTpuueckue 3agaun

C UCTIOJIb30BAaHUEM JIBHKCHUI.
Hcnonb30BaTh Mpu pelieHun 3a1a4
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOWCTBA

[ToBTOpEeHue, 0600IICHHE
U CUCTEMaTHU3allMs 3HAHUU

Oo6o0mrarorniee MOBTOPEHUE MOHATUN U
METOJIOB Kypca FeOMETPUHU
10-11 xiaccoB, cucTeMaTHU3aLUs

Pemate crepeomerpruueckue 3agadu
Ha JI0Ka3aTeJIbCTBO MaTeMaTHUYECKUX
OTHOIIICHUI, HAXOXKICHHUE
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3HAHUM.

Hcropus pa3BuTus CTEpEOMETPUN KAK
HayKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

r€OMETPUYECKUX BETUYUH (JIJIUH,
YTJI0B, TUIOMIAAeH, 0O0BEMOB).
Hcnonb30Bath Ipy peLIEHUU
CTEPEOMETPUUECKUX 3a7a4
MJIaHUMETPUYECKHe (PaKThI

1 METO/IBI.

[TpoBOIUTH JIOTHUECKH KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

MIPU PEIICHUH CTEPEOMETPUUCCKUX
U TJTAHUMETPUUYECKHUX 3a/1ad.
CpaBHHMBAThH U aHAJTU3UPOBATH
peabHBIC CUTYAIlUU U BBISBIISITh
BO3MOJKHOCTb €€ MOJICIUPOBAHUS
Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peasibHyI0 CUTYaIHIO
Ha SI3bIKE TCOMETPHUH U HCCIICIOBATh
MTOCTPOEHHBIE MOJICTIH, B TOM YHUCIIC
Y C UCIIOJIb30BAHHUEM ammapara
anreOpBbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTPaMMBbI TIPH PEIICHUH 3a/1a4.

[lonyuyats npeacTaBICHUE O FEOMETPUA

KaK O Pa3BUBAIOLICHCS HAYKE,
HCCIIEYIOIIEN OKPYKAIOIIUN MHUP,
CBSA3aHHOU C peaibHbIMU OOBEKTaMHU,
ITOMOTAIOIIEN PEIINTh PEATIbHBIE
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JKU3HEHHBIE CUTYallMH O POJIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBUIEE KOJIMYECTBO 68
YACOB 110 TTPOTPAMME
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OEAEPAJIBHASA PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbili Kypc «BeposSTHOCTP M CTaTHCTHUKa» YIiyOJEHHOrO YPOBHS SBISETCA
MPOJOJKEHUEM U PAa3BUTUEM OJAHOMMEHHOTO Y4eOHOro Kypca YIrIIyOJIEHHOTO YPOBHS
Ha YpOBHE cCpenHero oOmiero oOpa3oBaHus. YueOHBIH Kypc MpelHa3Ha4YeH
s OpMUPOBAaHUS Yy OOYYAIOLIUMXCS CTATUCTUYECKON KyJIbTYpbl M MOHUMAHMS POJIU
TEOPUU BEPOATHOCTEM KAaK MATEMATUYECKOTO MHCTPYMEHTA JJIsi U3Y4YEHUs CIydalHBIX
cOOBITHI, BeTUYHH U mpoleccoB. [Ipu u3yuenun xypca oOoramaroTcsi NpeiCcTaBICHUS
00y4aroIUXCsl 0 METOAAaX MCCIIEe0BaHUs U3MEHYMBOTO MHUpA, Pa3BUBAETCA MOHUMAaHUE
3HAYMMOCTH MU OOIIHOCTH MaTEMaTHYECKHX METOJOB IO3HAHMS KaK HEOThEeMJIEMOU
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxanue y4eOHOr0O Kypca HampaBieHO Ha 3aKperuieHHe 3HAHWM, MOJTy4EeHHBIX
Opv U3YYEHHH Kypca Ha YPOBHE OCHOBHOrO 0OOIIEro oOpa3oBaHMs, W Ha Ppa3BUTHE
NPEACTABICHUN O CIIy4yalHbIX BEJIMYMHAX U B3aMMOCBSI3IX MEXKIYy HUMH Ha Ba)KHBIX
npuMepax, CHKETbl KOTOPBIX MOYEPHHYTHI W3 OKpyXKarouero mupa. B pesynbrate
y oOywarommxcs  JIOJDKHO — chOpMHUpOBaThCA — TMpEACTaBIeHHE O  Hauboisee
yIOTPEOUTENBHBIX U OOIIMX MATEMATUYECKUX MOJEISAX, UCIOJIb3YEMBIX ISl OMUCAHMS
AHTPOMOMETPUYECKUX U JIeMOTpaduiyecKuX BEIMUYMH, TIOTPEITHOCTEN B pa3IMuHbIe poja
U3MEpPEHUSX, JUIUTENIBHOCTH  0€30TKa3HOM  paboThl  TEXHUYECKUX  YCTPOUCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHHI M MPOIECCOB B OOIIECTBE. YUCOHBINH KypC SBIISICTCS
0a3oif 1T  OCBOEHHS BEPOATHOCTHO-CTATHCTHMYECKHX METOJIOB, HEOOXOIUMBIX
CIIEUMAIUCTaM HE TOJIbKO WHYKEHEPHBIX CHEIUAIBHOCTEW, HO TaKKE COLMAIBHBIX M
MICUXOJIOTHYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIHHOU
Mepe HCIONB3YIOT anmnapar aHaiau3a OONbIINX JaHHBIX. LleHTpaabHyI0 YacTh y4yeOHOTO
Kypca 3aHHUMaeT OOCYKJEHHE 3aKOHa OONBIIUX 4Yucel — (yHIAMEHTAIBHOTO 3aKOHA
MIPUPOJIBI, UMEIOIIETO MAaTEMAaTHUECKYIO (popMaTn3aIuio.

B cooTrBercTBUM ¢ yKa3aHHBIMU LIE€JIAMHU B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTP W CTAaTUCTHKa» Ha YIIyOJIEHHOM YpPOBHE BBIIIETICHBI OCHOBHBIC
comepkarenbHble JuHUM: «CiydaiiHbie COOBITHSI W BeposiTHOCTH» U «CiydaifHbie
BEJTUYHMHBI U 3aKOH OOJIBIITUX YUCEID».

[ToMruMO OCHOBHBIX JTUHUHM B Y4EOHBIH KypC BKIIOUCHBI DJIEMEHTHI Teopun rpadoB
U TEOPUH MHOXKECTB, HEOOXOMUMBIC JIJIsI TIOJHOIICHHOTO OCBOCHHS MaTepuaja JaHHOTO
y4e0HOT0 Kypca U CMEKHBIX MATEMATHUECKUX YICOHBIX KYPCOB.

Conepxxanne nmuHun «ClydailHble COOBITUS M BEPOSITHOCTH» CIIY>)KUT OCHOBOM
st (OPMUPOBAHUST TPEACTABICHUM O paclpefeseHu BEPOSTHOCTEH MEXIY
3HAYEHUSIMHA CIy4YalHBIX BEIUMYMH. BaXHYH0 4acThb B 3TOW COJEPKATEIbHOW JIMHUU
3aHUMAET U3YUYEHUE FEOMETPUUECKOT0 U OMHOMUAIILHOTO paclpeeIeHU U 3HaKOMCTBO
C UX HETPEPHIBHBIMU aHAJIOTAMH — MOKAa3aTEIbHBIM U HOPMAJIbHBIM pacipe/leJICHUSIMU.
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Tembl, CBSi3aHHBIE C  HENPEPHIBHBIMH  CIy4alHBIMH  BEIUYMHAMH U
pacrnpeneieHusMH, aKIEHTUPYIOT BHUMaHUE OOY4YaloOIUXCs Ha OMUCAHWU M W3YYCHUU
CIIy4aliHBIX SIBJIGHUH C TOMOIIBI0 HEMpPEephIBHBIX (QyHKUUNA. OCHOBHOE BHHUMAaHHE
yIesIeTCsl TOKa3aTeIbHOMY M HOPMaJIbHOMY pactpeie/ICHUsIM.

B y4eGHOM Kypce mpeaycMaTpuBaeTCss O3HAKOMHUTEIBHOE M3YYCHHE CBSA3H MEXITY
ClydailHPIMA BENTUYMHAMHU W OIMHCAaHUE D3TOM CBSI3M C TMOMOIIBIO KOdPQuImeHTa
KOPPEJALMHU M €T0 BEIOOPOYHOTO aHAIIOTA. DTH AJIEMEHTHI COJICpIKaHuUs Pa3BUBAIOT TEMY
«lmarpamMmbl paccerBaHUA», U3YUYECHHYIO HAa YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHMs,
¥ BO MHOTOM OTIMPAIOTCSI Ha CBEICHUS U3 KypCOB alreOphl M T€OMETPHHL.

Emé oamH srmeMeHT cojepKaHus, KOTOPBIA MpeJyiaraeTcsi Ha O3HAKOMHUTEIHHOM
YPOBHE — TOCTIENOBATEIBHOCTh CIyJYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAOIINX
B eAWHUIy BpeMeHH. O3HAKOMIIEHHE C paclpe/eliCcHHEeM BEpOSTHOCTEH KOJIUYeCTBa
TaKkuX COOBITHH HOCHUT Pa3BHBAIOIINK XapaKTep M SIBISACTCS aKTyalbHBIM IS OYIYIIHX
aOWTypHUEHTOB,  TIOCTYMAIONIMX  Ha  y4eOHBIE  CICIHMAIbHOCTH,  CBSI3aHHBIC
C OOIIECTBCHHBIMHU HAYKaMH, TICUXOJIOTHEH U yIPaBICHUEM.

Ha m3ydenme ydeOHOro Kypca «BeposTHOCTh M CTAaTUCTHKA» Ha YrIyOJCHHOM
ypoBHe oTBoauTcs 68 wacoB: B 10 kmacce — 34 yaca (1 wac B Henemto), B 11 kmacce —
34 gaca (1 gac B HezIEIIO).

COJEPXAHUME OBYYEHUA
10 KJIACC

I'pad, cBssubI Tpad, mytu B rpade: mukiabl U nenu. CreneHb (BaJCHTHOCTH)
BepiuHbL. [ 'padsl Ha mmockocTu. JlepeBbs.

CnyyaliHble SKCIIEpUMEHTHI (OMBITHI) W CIIy4YailHble COOBITHS. DJeMEHTapHBIC
coObITUsI  (McX0nbl). BeposTHOCTH ciydatHOro coOBITHSA. bBiInM30CcTh 4YacTOTBI |
BEpOATHOCTH COOBbITHI. Ciy4yailHble ONBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSMMU.

Onepanmu Haj COOBITUSAMH: TE€PECEUCHUE, OOBEIUHEHHUE, IPOTUBOIOJIOKHEIC
coObIThs. Inarpammel Ditepa. @opmyra coKeHUsS BEPOSTHOCTEH.

VYciioBHAasT BEPOATHOCTh. YMHOXKEHHUE  BEPOSATHOCTEW. JlepeBo  CiiydyalHOro
skcniepumenTa. @opmyna nomHOW BeposaTrHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSL.

bunapublii ciayyaliHblil OmbIT (MCHBITAHWE), ycnex M Heynaya. HesaBucumbie
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAHUM 10 mepBoro ycmnexa. IlepecTaHOBKH H
dakropuan. Uucno coueranmii. Tpeyronpauk [lackans. ®opmyna 6mHOMa HeroToHA.

Cepus He3aBUCHMMBIX HcnblTaHui bepuymmu. CnydaliHbld BBIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaiinas BennunHa. Pacnipenenenue BeposTHocTel. [lnarpamMmma pacripeaeneHus.
Onepanuu HajJ CilydalHbIMM BeIMYMHAMH. buHapHas ciyvaitHas BennunHa. [Ipumepst
pacrpeiesieHUid, B TOM YUCJIE T€OMETPUUYECKOEe U OMHOMHUAILHOE.
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11 KJIACC

CoBMecTHOE pacnpeaesieHUe IBYX Cly4alHbIX Benu4uH. HezaBucumbie ciaydaitHbie
BEJINYMHBI.

MaremaTuyeckoe OXHUAAHHE CIy4allHON BeauuuHbl (pactpenenenus). [Ipumeps
MPUMEHEHUS! MAaTEMaTUYECKOro OKHUIaHUs (CTpaxoBaHue, jorepes). MaTemaTuueckoe
OXKHMJIaHWEe OWHApHON CIydyalHOM BeIUYMHBI. MaTeMaTHUuecKoe OXXKHIAaHHE CYMMBI
CIIy4aiHbIX BEJIMYMH. MaTeMaTuuecKoe OXKUAaHNE T€OMETPUYECKOr0o 1 OMHOMHUAIBHOIO
pacupencaeHui.

Jucnepcusi ¥ CTaHAAPTHOE OTKJIOHEHHE CIy4YallHOW BENMYMHBI (pacripeesieHus).
Hucnepcuss  OuHapHOW  Cciy4alHOM  BeJWYWHBL. ~ MaTemaTHueckoe  OXUJIaHUE
IPOU3BEJCHUS U JUCIIEPCUSI CYMMBbI HE3aBUCHMBIX CIy4YalHBIX BeJWYMH. Jlucnepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAJILHOTO pacnpezaenenus. Jlucnepcus u craHIapTHOE
OTKJIOHEHHE T€OMETPUYECKOTO PACIIPENCICHUSI.

HepaBenctBo UYeObmuéBa. Teopema UYeOwnméBa. Teopema bepuymau. 3akoH
OonbpIMX yKces. BbeiOOpouHBI MeTon uccienoBaHui. BeIOOpOUYHBIE XapaKTEpUCTHKH.
OneHuBaHue BEPOSTHOCTH COOBITUS MO BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PaCIPEACICHUN.

HenpepeiBHble  ciiydaiiHple  BenuuuHbl. [Ipumeppl. DyHKIUS  MIOTHOCTH
BEPOSITHOCTU pactipefeseHusi. PaBHOMEpHOE pacnpeiesieHHe U €ro CBOWCTBA. 3ajaud,
IPUBOJSIINE K TOKA3aTEIbHOMY pacipenesieHUI0. 3a1auu, TPUBOIAIINE K HOPMAJIbHOMY
pacrnpeneneHnto. OyHKIMS [IOTHOCTU BEPOSTHOCTU IIOKA3aTEIIBHOIO PaCIIpeleiICHUs,
(GYHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pactipeaeneHus. OyHKIMS MIOTHOCTH
Y CBOMCTBA HOPMAJIBHOI'O PACIIPEACIICHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHMH. 3aayu, MPUBOISIINE
K pacupenenenuto [lyaccona.

KoBapmaruss nByx ciiydaiiHeix BeauduH. KoadduiumeHT nuHEeHHON KOppesInm.
CoBMecTHBIC HAOMIOACHUS ABYX BeIWYWH. BBIOOpOYHBIN KOA(D(PHUIMEHT KOPPEISAIINU.
Paznuune mexny JIMHEMHOM CBS3bI0 U NPUYMHHO-CIEACTBEHHOM CBs3bIO. JIMHEHHas
perpeccus, METOJ] HAMMEHBIINX KBaIPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyqarommiicss HAyIUTCs:

CBOOOJHO OINEPHPOBATH MOHATHAMU: Tpad, TUIOCKUN Tpad, CBA3HBIA Tpad, MyTh
B rpade, 1emnp, UK, AEPEBO, CTENICHb BEPIIUHBI, JEPEBO CIYIAMHOTO IKCTICPUMEHTA,;

CBOOOJHO OMEPUPOBATH MOHATUSMU: CITYYalHBIN SKCTIEPUMEHT (OTBIT), CIy4YaitHOe
COOBITHE, JJIEMEHTApHOE CIIy4ailHOe COOBITHE (DJIEMEHTApHBIH KCXOM) CIy4alHOTO
OMbITa, HAXOJWTh BEPOSITHOCTH COOBITMM B ONbITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTaApPHBIMU COOBITUSIMU;

HaxoAuTh M (OPMYIUPOBATH COOBITHUS: IIEpEeceUCHUE, OOBEAMHEHHE JTaHHBIX
COOBITUI, COOBITUE, MPOTUBOIOJIOKHOE JAHHOMY, HUCIOIb30BaTh JHAarpaMMbl Jiliepa,
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KOOPJMHATHYIO MPSAMYIO JUJIsl peUIeHUs 3ajad, MOJb30BaThCS (HOPMYJION CIIOKEHUS
BEPOATHOCTEH JI1s1 BEPOATHOCTEH IBYX U TPEX CIyHYailHBIX COOBITUIA;

ONEPHUPOBATh MOHATUAMH: YCIOBHAsI BEPOSTHOCTb, YMHOYKEHHE BEPOSTHOCTEM,
HE3aBHCHUMBbIE COOBITHS, JE€PEBO CIIyYaHOTO 3KCHEPUMEHTa, HaXOAUThb BEPOSATHOCTU
COOBITHI C MOMOILBIO MPAaBUIa YMHOXKEHHUS, JepeBa CIy4alHOTO OIMbITa, UCIOJIb30BaTh
dbopmyny mosiHOW BeposiTHOCTH, dopmyny balieca mpu pemieHun 3aaad, ONpPEnesTh
HE3aBHCHUMOCTh COOBITHI 1O (pOpMYJIE€ U IO OPraHU3ALMH CIYyYalHOTO 3KCIIEPUMEHTA;

MPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE (POPMYJIBI JJIsl MEPEUUCICHUS SJIEMEHTOB
MHOKECTB, 3JIEMEHTApHBIX COOBITHI CIy4yallHOrO OMbITa, PEUICHUs 3a7ad IO TEOpUHr
BEPOSTHOCTEN;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: OWHAPHBIA CITy4ailHBIA OMBIT (MCHBITAHKE),
yCHeX U HeyJaya, HE3aBUCUMBIE UCTIBITAHUSA, CEPUSl UCIBITAHUM, HAXOAUTh BEPOSTHOCTH
COOBITHII: B CEepUM HCHBITAHUNA /10 MEPBOro ycrexa, B cepuM ucrnbITanuii bepHymnwy,
B OTIBITE, CBSI3aHHOM CO CIIyYalHbIM BHIOOPOM U3 KOHEUHOW COBOKYITHOCTH;

CBOOOZHO OMEpPUPOBATh TMOHATUSIMH: CIy4yallHas BEJIIMYWHA, pacrpeesieHue
BEpPOATHOCTEH, JMarpaMMa pachpeleleHus, OuHapHas clydailHas  BeJIMYMHA,
reoMeTpuueckoe, OMHOMHUAIBHOE pacIpe/ieIeHHE.

K xoniy 11 kiracca oOydaromniuiicss HAyquTCs:

ONEPHUPOBATH MOHATUAMH: COBMECTHOE PACIPEAEICHUE IBYX CIyYailHbIX BEJIWYUH,
UCIIONB30BaTh TaOJMIly COBMECTHOTO paclpeleeHuss ABYX CIy4YyalHBIX BEJIHYMH
IUISL BBIIEJICHUS pacCHpelesieHHUs] KaXAOW BEJIWYHMHBI, ONPEAEICHUS HE3aBUCUMOCTH
CIIy4alHbIX BEJINYUH;

CBOOOZHO OMEpUPOBATh TOHATHEM MATEMaTHYECKOIO0 OXHUIAHUS CIydaiHOMU
BEJIMYUHBI (pacmpeliesieHus1), NPUMEHATh CBONCTBA MaTEMAaTUYECKOTO  OKHJIaHHS
OpU pElIeHWH 3a7a4, BBIYUCISATH MaTEeMAaTHUECKOE OXHUAaHWEe OWMHOMHMAIBLHOTO U
F€OMETPUUECKOTO pACIPEAECIECHHUII;

CBOOOZHO OMEpPUPOBATH TMOHATUSIMU: JHUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHUE
CIIy4YallHOM BEJWYMHBI, IPUMEHATH CBOWCTBA JHCHEPCUU CIYYaWHOW BEJIUYUHBI
(pactipenenenusi) OpU PEUICHUMU 3a/ad, BBIYUCIATH AUCIEPCUI0O M CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO U OMHOMHUATILHOTO pacipeieICHUM;

BBIYHCIISITh BBIOOPOYHBIE XApAKTEPUCTUKH IO JAHHOW BBIOOPKE W OIEHUBATH
XapaKTEPUCTUKA  TEHEpPaJbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEeHHBaTh BEPOATHOCTU COOBITUH W TPOBEPSTH MNPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, MOJIb3YACh U3YUYCHHBIMU PACIIPEICITCHUSAMU.
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10 xixace
Ha3Banue KomugecTBo OcHOBHBIC BUBI AESITEIBHOCTH
OcHOBHOE cozIepKaHUE
pasnena (TeMbl) 4acoB oOydJaronuxcs
DneMeHThl Teopun rpadoB 3 I'pad, cBsa3HbIN rpad, npeacraBaeHue [IpeacTaBisiTh 0OBEKTHI U CBSI3U

3aJa4M ¢ IOMOILBIO rpada.
Crenenb (BaJIEHTHOCTD) BEPILIUHBI.
[Tyt B rpade. Llenu u nukib.
I'padel Ha ockocTH. lepeBo
CIIy4aifHOr O SKCIIEPUMEHTA

MEXK/Iy HUMH C TIOMOIIIbIO Tpada,
HaXOJUTh IyTH MEXKYy BepIIMHAMU
rpada.

Brinensats B rpade 1enu u muKIibl.
Ctpoutsb 1epeBO MO OMUCAHUIO
CJIy4aifHOTO OTIbITa, OTIMCHIBATH
CITy4aliHbIe COOBITHS B TEPMUHAX
JiepeBa.

PemaTe 3a1ayn ¢ HOMOIIBIO

rpa¢oB

Crny4aiiHble ONBITHI,
CITy4aliHbIe COOBITHS U
BEPOSTHOCTH COOBITHI

CryyaiiHble 3KCTIEpUMEHTHI (OTIBITHI )

U CITy4aiHbIe COOBITHA. DIIEMEHTAPHBIC
coObITHs (HCcX0bl). BeposiTHOCTD
ciry4aitHoro coObITusi. BepositHocTH
COOBITHI B OITBITAX

C paBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU

BoiienaTs 1 OnrchIBaThH

CIIy4ailiHble COOBITHSI B CIIy4ailHOM
OTIBITE.

DopMyIHPOBATH YCIOBUS NPOBEICHUS
CJIy4alHOIO OIBITA.

Haxonutb BEpOATHOCTH COOBITUI

B OIBITaX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMH UCXOIaMH
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Onepanuu

HaJl MHOKECTBaMH

U COOBITUSIMU.
CiioXeHue U yMHOKEHHE
BEPOSATHOCTEH.
VYcii0BHast BEPOATHOCT.
HezaBucumbie coObITHS

[Tepeceuenue, 00beIMHEHNE MHOKECTB
U COOBITHI, MPOTUBOIOJIOKHBIE
coObITHsI. DopMyIa CIOKEHUs
BEPOSATHOCTEN Y CIIOBHASI BEPOSATHOCTD.
YMHOXEHHE BEpOSTHOCTEH.

dopMyia yCIIOBHOM BEPOSITHOCTH.
dopMyIia MOJHON BEPOATHOCTH.
®opmyna barieca. HezaBucumele
cOOBITHSA

Hcnonp30Bath Auarpammel Jitiepa

1 BepOaIbHOE OMMCAHUE COOBITHI
IIPY BBITTOJIHCHUH OTIepaIiuii

HaJ COOBITUAMM.

OrneHuBaTh U3BMEHEHHE BEPOSITHOCTCH
COOBITHIA IT0 MEPE HACTYILJICHHS
JIPYTHX COOBITHIA B CTy4aifHOM OITBITE.
Pemats 3amaun, B TOM 4uCIIe

C UCIOJIb30BAaHUEM JIEPEBa CIyYaHOTO
OTbITa, POPMYJT CITOKEHUS

U YMHOXCHUS BEPOSATHOCTCH

DNIEMEHTBI KOM6I/IHaTOpI/IKI/I

KomMGunaTopHOE MpaBuio yMHOKEHUSI.
[TepecranoBku u pakTopuan. Yucio
coueranui. Tpeyronpuuk [lackans.
dopmyna 6unoma Herorona

dopmynupoBaTh U JOKa3bIBATh
KOMOWHATOPHBIC (DAKTHI.
Hcnonb30BaTh NMpaBUIo YMHOXKEHUS,
H3y4eHHbIC KOMOMHATOPHBIC (POPMYIIBI
JUTSL TIEPEYHUCIICHUS DJIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aiiHOM
OTIBITE.

[Tonmb3o0Batbes popmymoit u
TpeyrojabHuKoM [lackais

JUISL OpeIeTICHUS YUCila COYETaHuM.
[Ipumensars hopmyny OuHOMA
HeroToHa st npeoOpazoBaHus
BBIPAKEHUI
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Cepun nocnenoBaTenbHbIX 5 buHapHbI c1ydaiiHbIi ONBIT Pa30uBaTh CI0KHBIE SKCIEPUMEHTHI

ucnslTanui. Mcneitanus (ucmibITaHUE), YCIIEX U HEyJaua. Ha OT/JEJIbHBIC UCIIBITAHUS.

bepnyinu. HeszaBucumsble nensiTaHusl. Pewate 3aga4m Ha MOUCK

Crnyualinblii BBIOOp Cepus HE3aBUCHUMBIX UCIIBITAHUI BEPOATHOCTEHN COOBITUI B CEPUU

U3 KOHEYHOU COBOKYITHOCTH no nepsoro ycnexa. Cepus VCIIBITAHUM 10 TIEPBOIO yCIIeXa U
HE3aBUCUMBIX UCIIBITAHUN bepHyiun. B CEpUsIX UCIIbITaHUN bepHyiun,
CryualiHblif BBIOOp M3 KOHEUHOMH a TAKXKE B OIIbITaxX CO CIy4anHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHOUM COBOKYITHOCTH
[IpakTuueckas padota C UCMOJIb30BaHUEM KOMOMHATOPHBIX
C HCIIOJIb30BAHUEM JJIEKTPOHHBIX ¢bakToB U GopMyIl, B TOM UUCIIE B XOJI€
Ta0IHL MPAKTUYECKON PabOThI C IPUMEHEHUEM

CTaHIApTHBIX QyHKIUIT
Ciy4aliHble BEJIMUUHBI 14 Cnyuyaitnas BennunHa. Pacripenenenue OcBanBath NMOHATHSA: CIy4ailHas

" pacClpCaCIICHUA

BeposAiTHOCTEN. Jlnarpamma
pacnpenenenus. Onepauuu

HaJ[ CIIy4aillHBIMU BEJIMYUHAMHU.
[Ipumepsl pacnipenenenuid. bunapHas
CllyvarHas BenuunHa. ['eomerprueckoe
pacr-penenieHre. buHomuanbHOE
pacnpenenenue. Marematudeckoe
0KUJIAHUE CITYYalHON BEJIMYUHBI.
CoBMeCTHOE pacrpesiesieHHe IBYX
CIIy4aiHbIX BeqMunH. He3aBucrumele
ciay4aiiHble BeauunHbl. CBONCTBA
MAaTEMaTHYECKOTO OXKUJIaHMUS.

BEJIMYMHA, paclipeiesieHue, Ta0Iuia
pacrpeeseHus, 1uarpaMmma
pacrpeaeieHus.

HaxonuTte 3HaueHUs: CyMMBI U
MPOU3BEJICHUS CITyYaiiHbIX BEJIUYHH.
Ctpouth OMHapHbBIE paclpeeICHUs
M0 ONMHUCAHUIO COOBITUI B CITyYalHBIX
onbiTax. CTpOUTH U pacno3HaBaTh
reoMeTpUYECKOe U OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrate 3a7aun Ha BRIYUCTICHUE
MaTeMaTH4YE€CKOTO OKHJIaHMUSI.
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MaremaTuueckoe oxxkujaHue OMHAPHOM

CJIy4aiHOW BEJINYMHBI.
MaremaTndeckoe 0KUJaHUE
r€OMETPUYECKOr0 1 OMHOMHUATBHOIO
pacnpenenennit. Jlucnepcus u
CTaHAApTHOE OTKJIOHEHUE. J(ucnepcus
OuHapHOM CclydyallHON BETUYUHBI.
CBolicTBa IUCIIEPCHUHU.
MaremaTnueckoe 0KHIaHNE
MPOU3BEACHUS U TUCIIEPCUS CYMMbI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYUH.
JHucnepcusi GWHOMHAIBHOTO
paclpeeseHusl.

[TpakTuyeckas padoTa

C HCIIOJIb30BAHUEM JIEKTPOHHBIX
TaOJINI]

CTpouTh COBMECTHBIE PACIPEICIICHHUS.
N3y4dath CBOKCTBA MaTEMAaTUYECKOTO
OXKUJAHUS.

Pemate 3amaun ¢ MOMOIIbIO
M3YUYCHHBIX CBOMCTB.

[To u3ydyeHHsiM opmMysIaM HaXOJIUTh
MaTEeMaTHUYECKUE OKUTAHUS
CIIy4YailHBIX BEJIMYMH, UMEIOLIHUX
r€OMETPUUYECKOE U OMHOMHUAIBHOE
pacrpeaeaeHus

OcBauBaTh MOHATHS: TUCTIEPCHUSI,
CTaHJAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxoaute nucnepcuto

10 PaCIIPEACIICHUIO.

N3y4aTh CBOWCTBA TUCIICPCHH.

[To n3y4yeHHbIM popMyTamM HAXOAUTH
JUCTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHusi, B TOM YUCJIE B XOJI€
MPaKTUYECKOU pabOoThI

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HazBanue KomnunuectBo OCHOBHBIE BU/IbI JICSITEILHOCTH
OcHOBHOE cozepKaHue
pasnena (Tembl) 4acoB oOy4Jaronuxcs
3akoH OOJBIINX YUCETT 5 HepasenctBo UeOniméra. Teopema Pa3bupathb 10Ka3aTeNbCTBa TEOPEM.

Yeonmnéra. Teopema bepuyiu.
3axoH OonblIKX yncen. Beioopounslii
METO/I UCCIIETOBAHUIA.

[IpakTuueckas padota

C UCMOJB30BAaHUEM DJIEKTPOHHBIX
TaOJINI]

OcBauBath BEIOOPOUHBII METOA
MCCJIE0BAHUM, B TOM YHCIIE B XOJIE
MPAKTUYECKON PabOThI

DNEeMEHThI MaTeMaTHYCCKOM
CTaTUCTHKH

I'enepanbHast COBOKYNHOCTh U
cityJaifHasi BBIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMH XapaKTEPUCTHUKAMHU.
O1ieHKa CpeTHETO U JUCTIEPCUU
FeHEPAIIbHON COBOKYITHOCTH

C TTIOMOIIIBIO BBIOOPOYHBIX
xapakTepucTuK. OLieHNBaHUE
BEPOATHOCTEH COOBITUI TIO BEIOOPKE.
Craructuueckas runotesa. [Iposepka
MPOCTEUIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3yUYCHHBIX PACIIPEICIICHUM.
[Ipaktruueckast pabota

C UCIOJIb30BAHUEM BJICKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATUS: T€HEpAIbHAS
COBOKYITHOCTb, BBIOOPKa, BEIOOPOUHOE
CpeaHee ¥ BBIOOpOYHAs AUCTIEPCHS.
Bbruncnsate BHIOOpOUHBIE
XapaKTEPUCTUKU U HAa UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
rE€HEpaIbHOM COBOKYITHOCTH.
OcBauBaTh MOHATHUA: CTATUCTUYECKAS
rUIoTEe3a.

OueHuBaTh BEPOATHOCTh COOBITUN U
MPOBEPSITH MPOCTEUIITNE TUTIOTE3BI

Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE€ B XOJI€ MPAKTUUYECKOM
paboThI
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HenpepriBHbIE CliydaliHbie
BEJIMYUHBI (pacrpeiesieHus ),
MTOKa3aTeNIbHOE U
HOPMAJIBHOE PacIpeaciICHHUs

[IprMepsl HENPEPBIBHBIX CIIyYalHBIX
BeNMYUH. QyHKIHNS TUIOTHOCTH
BEPOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3amay,
NPUBOJSIIMX K IOKa3aTEIIbHOMY

Y K HOPMaJIbHOMY PaCIPEICIICHUSAM.
@DyHKIMS IUNIOTHOCTUA BEPOATHOCTU
II0KA3aTEJIbHOI0 PaCIpPENCIICHUS.
@DyHKUMSA IUNIOTHOCTUA BEPOATHOCTU
HOPMAaJIbHOI'O pacIpeiesICHUs

3HAKOMUTHCS TTOHATUSIMU:
HETIPEpBIBHAS ClIy4aiiHas BEJIMYMHA,
HETIPEPBIBHOE PaACIIPEACIICHUE,
(GyHKIMS TUIOTHOCTU BEPOSITHOCTH.
Haxonutb BEpOSATHOCTH COOBITHI
10 TaHHOU (PYHKITUU

IIJIOTHOCTH.

3HAKOMUTHCS C MOHATUSIMU:
MOKa3aTeJIbHOE PACIIPEICIICHUE,
HOPMAJIBHOE paclpeacICHHE.
BbiieniaTh 110 ONMCaHuIo CIy4daiiHbIe
BEJINYMHBI, PACIIPEICIICHHbIC

I10 IOKA3aTeJIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pazbupate npumMeps! 3a1a4,
IIPUBOJAILINX K [IOKA3aTEIbHOMY
pacIpeesIeHUIO U K HOPMaJIbHOMY
pacnpeneeHuIo

Pacnpenenenue [lyaccona

ITocnenoBaTeIbHOCTh OJJMHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Tpumep 3agauun, NpUBOIAIICH

K pacnpenenenuto [lyaccona.
[IpakTruueckas pabota

C HCIIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJINI]

BpiaensTh 110 ONMCAHUIO CTy4alHOTO
OTIbITA BEJIMYMHBI, PACIIPEICICHHbBIC

1o 3akony IlyaccoHna.

Pemate 3amaun, B TOM 4HCiIe B XOJI€
MPaKTUYECKOU pabOThl C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIIMI JEKTPOHHBIX
TaOJIHIL
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CBs13b MEXAY CIIy4ailHBIMU 6 KoBapuanus qByx cirydailHbIX OcBauBath MOHATHS: KOBapHalys,
BEJINYMHAMH BennunH. Koaddument koppensuuu. KO3 (PULIMEHT KOppEesSuu, JIMHEHHAs
CoBMecTHBIE HAOJIOIEHUS JBYX 3aBUCHUMOCTb.
BeIMYUH. BpiOopounslil KO3 PuieHT | OreHuBaTh XapaKTep CBI3H MEKIY
Koppessiuuu. Paznuune Mexy CIly4aifHBIMU BETMUYUHAMH, UCXOJS
JMHENHON CBA3BIO U IPUYUHHO- U3 TIPUPOIBI JAHHBIX M BBIYMCICHHBIX
CJICZICTBEHHOM CBA3bIO. JIMHENHas XapaKTEepUCTHK.
perpeccus. [Ipaktuueckas padbota Hcnonb30Bath quarpaMMbl
C UCMOJb30BAaHUEM DJIEKTPOHHBIX paccerBaHUs Il U300paXKEeHUS
TabIIuUIL COBMECTHOI'O PacCerBaHUS
JTaHHBIX.
Haxonutb k03¢ dumeHTsr ocu
JyarpaMMbl, B TOM YHUCIIE B XOJI€
PaKTUYECKON pabOThI ¢ MPUMEHEHHEM
CTaHAAPTHBIX (PYHKITUN
O06001IeHE U 11 [IpencraBiaeHue TaHHBIX C TTOMOIIBIO IToBTOPSATH M3YUEHHOE U BHICTPAUBATH

CUCTEMATHU3aIlNI 3HAHUU

TaOJIUIl U JUarpamm, orrcaTesIbHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCJICHUE BEPOSTHOCTEN
COOBITHIA ¢ TPUMEHEHUEM (OPMYIT U
rpaduecKux METo0B
(KoopIuHATHAS TIpsiMasi, AEPEBO,
auarpamma DJitniepa), cirydaiiHbie

CHUCTEMY 3HAHHUI
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denepanbHas padbouas nporpamMma | Matemaruka. 10—11 kiaccsl (yriayOnEHHBINR YPOBEHbD )

BEJIMYMHBI U PACTIPECIICHMUS,
MAaTeMaTUYECKOE 0KUAAHUE
CIIy4YalHOW BEJIIMYUHBI

OBUIEE KOJIMYECTBO
YACOB 110 TTPOTPAMME

34
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