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@denepanpHas pabodas mporpamMma To ydeOHOMY TmpeaMeTy «MareMaTukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTnka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITPOrpaMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYUYEHHWs, TUTAHUPYEMbIC pPEe3yJbTaThl OCBOCHUS IPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TossicHuTeNbHAS 3amUCKa OTpakaeT OOIIME IENI U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTePUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 OOy4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOpY COIEp)KaHUf,
K OINpEACIICHUIO TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TJTAHUPOBAHUS.

Conmepxanne OOyYeHHS pacKpbIBaeT COJAEpKaTeJIbHBbIC JIUHUHM, KOTOPHIC
npeuIararoTcsl s 005S3aTeIbHOr0 M3YYeHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
o01ero o6pa3zoBaHus.

[lmaHupyemMble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METAlPEAMETHBIC PE3yJbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHUs, a TAKKE MPEIAMETHBbIE JOCTIXKEHUS O0y4aromierocs
3a KaXAbli TO 00y4eHHSsI.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma o mMaTeMaTuke yriiyOJEHHOTO YPOBHSI Jisi OOYYaroIIMXCsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHusi paszpadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHIICKOTO o00pa3oBaHus. Peammszarus mporpaMmbl
[0 MaTeMaTHKE  OO0eCICYMBAeT  OBJIQJCHME  KIFOYEBBIMH  KOMIIETCHIUSIMHU,
COCTaBIISIIOIIMMHU  OCHOBY JUIsl CaMOpPa3BUTHS W HENPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TI03HABATEJILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MatreMaTuke ydT€HbI UAECU U MOJNOKEeHUsA «KOHUENIUN pa3BUTHs
MaremaTudeckoro oobpazoBanuss B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMH MaTEMaTHUUYE€CKOe 00pa30BaHUE IOJKHO, B YaCTHOCTH, PEIIATh
3amady oOecreueHrnss HEOOXOAMMOro CTpaHEe YHciia OOYJaroIIMXcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJISI MPOAOKEHUS OOpa3oBaHUS MO Pa3IMYHBIM
HAIPABJIECHUSIM, BKJIIOUYAs MPENOJABAHUE MAaTEMATUKH, MATEMATUYECKUE UCCIICTOBAHNS,
pabotry B cdepe HHGOPMAIMOHHBIX TEXHOJOTHW M JPYIrUX, a TakkKe oOecTeucHUs
JUIS KQKI0r0 00yJaromerocss BO3MOKHOCTH JIOCTHIKEHHUSI MaTeMaTHYECKOM TOITOTOBKU
B COOTBETCTBHH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa IporpaMma o MaTeMAaTHKE YriIyOJIEHHOTO YPOBHSI.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep 4UelIOBEUECKOH JIeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UTO B HAIIM JHU PACTET YUCIIO
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CHELMATIBHOCTEN, CBA3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKH, U B OHM3HECE, M B TEXHOJOIMUECKHX O0OJacTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, IJs KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MpeaMeTroM, (yHIaMeHTOM 0Opa3oBaHMs,
CYIIECTBEHHO pacIHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOYyJarOIIMECs, MIIaHUPYIOITNE
3aHUMATbCsl TBOPYECKOM U UCCIEAOBATEILCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHdopMaThky, GU3NKH, IKOHOMUKH U B JIPYrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl HCTIONIb30BaHMsl B Mpo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAUMMOCTh MaTeMAaTUKH OOYCJIOBJIEHA TeM, 4TO €€ MpeIMETOM
SBISIOTCS (DyHIaMEHTalIbHbIE CTPYKTYphl HAIlero MHUpa: MPOCTPaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHBIE ~ OTHOUIEHMsSI, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTerOpuu
HEOIPEEIEHHOCTH, OT IPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHE MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUSA COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIpPETAIUSI
pa3HOOOpa3HOl  COLMANbHOW, OSKOHOMHYECKOH, MOJUTHYECKOW  HH(POpPMAIINH,
Manod(ppeKTUBHA TOBCEIHEBHAS MpaKTHYECKas NeATeNbHOCTh. BOo MHOrmx cdepax
npodeCCHOHATBHOMN IeSTETBHOCTH TPEOYIOTCSI yMEHUS BBIIIOIHATH PACYETHI, COCTABIISTh
ITOPUTMBI, MPUMEHATh (OPMYJBL, MPOBOJUTH TEOMETPUUYECKHE HU3MEPEHHsS] U
IOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U NMIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJMII, MarpaMM U rpaukoB, TOHUMATh BEPOSITHOCTHBIN XapakTep clydyaiHbIX
COOBITHI.

ORHOBpPEMEHHO C paciipeHrneM chep MpuMeHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe Bc€ Oosiee BaXKHBIM CTAHOBHUTCS MAaTEMaTHUYECKHH CTHJIb MBIIUICHUS,
MPOSIBISIIOIIMICS B OMPENEIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmpoliecce u3ydeHus
MaTeMaTHUKUd B apceHal NpUEMOB M METOJIOB MBIIUICHUS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIUSA U JEAYKIHUsA, 0000IIEeHNEe U KOHKPETH3AIUs, aHAIN3 U
CHHTE3, KJacCU(PUKAIUSA U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKThI
MaTEeMaTHYECKUX YMO3aKJIIOUEHUM, MpaBuiIa WX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yYMEHUS
(GopmynupoBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXKACHUSA, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUHA CTWIb MBIIUIEHUA. Benymas ponb NpUHAAJICKUT MaTeMaTHKe
B (pOPMHUPOBAHUM AITOPUTMHUUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCHUTAHUM YMEHUUN
JICICTBOBAaTh 1O 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATh H3BECTHBIE U
KOHCTpyHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI JIJIsl OpTraHU3aldN
y4eOHON [eATEeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTtuke a€T BO3MOKHOCTbh Pa3BUBATH y OOYYAOIIUXCS TOUYHYIO,
palMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOOJee MOAXOJSIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpapUuecKhe CpencTBa JUIsl BBIPAXKEHHUS CYXICHUUH U
HaTJISAHOTO UX MPE/ICTaBICHHUS.
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HeoOxonuMbIM KOMIOHEHTOM OOIIEl KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
SBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUS JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEeMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PpEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET ASCTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoThl M U3SIIECTBA MAaTEMATHYECKHX PACCYXKIACHUH, BOCIPUSATHIO
reoMeTpudecKux (popM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TpuopurteTHbIME 1IEesIMU 00yueHus MmaTemaTuke B 10—11 kimaccax Ha yrimyOniéHHOM
YPOBHE IPOJOJIKAKOT OCTABATHCS:

dbopMUpOoBaHUE LEHTPATBHBIX MAaTEMATHUYECKUX MOHSATUH (YKCIO0, BEIUYMHA,
reoMerpudeckass (Gurypa, nepeMeHHas, BEPOSATHOCTb, (PYHKUHUS, MPOU3BOJHASA,
MHTErpai), ooecrneunBarouuX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3oBaHusl 00yUaOIIUXCS;

MO/IBEICHHE OOYYAIOMIMXCA Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMaTUKN KaK 4YacTH
o01IeH KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ywarouuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYCHHUIO MaTEMAaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaT€MATHUYECKHE AacleKThl B pPEaJbHBIX IKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOSABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEW, (OpMYIUPOBATh KX Ha fA3bIKE MAaTEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSITh OCBOCHHBIM MaTeMaTHYEeCKHil —ammapar
JUISL pEeLIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMY JIMHHUSIMU conepkanuss mareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBistoTcA:  «Uucna W BeIUMCIEHUs», «Anredopa» («Anredpanueckue
BBIpQXKEHUS», «YPpaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3an,
«l'eomerpusi»  («I'eomerpuueckue QGurypsl ©u  UX  CBOWcTBa», «M3MmepeHue
reOMETPUYECKUX BeIMUUH»), «BeposTHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MAPALIETBHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTO, a B TECHOM KOHTAaKTe U B3anmonaenuctenu. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTABJISIONIAs, TPAJAMIIMOHHO IMPUCYIIAs MATEMAaTHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYEeCKHME KypChl W COJEp)KaTeiabHblE  JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIIpE/CIICHHE, AKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  GopMynHpoBaTh ~ OoOpaTHOE U
IIPOTUBOMNOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPBl U KOHTPIPHUMEPHI,
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UCIIONb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKIHH, MPOBOAUTH JOKA3aTEIbHBIE
paccykIeHus TMpU pEUICHWH 3a7a4, OLEHUBATH JIOTMYECKYID MPABUIBLHOCTH
paccyKIeHU» OTHOCHUTCS KO BCEM Y4YEOHBIM KypcaM, a (hOpMHUpPOBAHUE JIOTUYECKUX
YMEHHUI paclpenessaerca Mo BCEM TrojaM OOy4YeHHsS Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBIsIETCS 005A3aT€IbHBIM IIPEIMETOM
HAa JaHHOM YypoBHe oOpa3oBanusi. Hactosmelt mnporpamMMolt 10 MaTeMaTHKE
nmpenycMaTpUBaeTCsl U3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TPEX
y4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHaimuza», «['eomerpus»,
«BeposaTtHOCTh M cTathcTUKa». DOPMUPOBAHKE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha TMPOTSHKEHUM BCEX JIeT OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oodpa3oBaHus,
a DJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP)KaHHE BCEX HA3BAHHBIX BbIIIE Y4EOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YacoB, HANpPAaBICHHBIX Ha HU3yYeHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Hezieno), B 11 kinacce —
272 yaca (8 4acoB B HE/ICIIO).
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCcKOro BOCIMTAHNS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMHK OOYYaIOIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCHICKOro 0OIlecTBa, MPEACTaBICHHE O MaTEeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PAZTUYHBIX CTPYKTYP, SABJICHUM, MPOLETYP IPaKTaHCKOTO
oOrmecTBa (BHIOOPHI, OMPOCHI M APYTroe€), YMEHUE B3aMMOJICHICTBOBATH C COLMALHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) NIaTpMOTHYECKOr 0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh  POCCUHCKOM TIpaKJAHCKOM  MJIEHTUYHOCTH, YBa)KEHUS
K IpOLUUIOMY U HACTOSALIEMY POCCHUMCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOILIEHUE
K JIOCTH)KEHUSM POCCUHCKHX MAaTe€MaTHUKOB U POCCUICKOM MaTeMaTHYeCKOH HIKOJbI,
UCTIOJb30BaHUE HJTUX JOCTH)KCHMH B JPYrHMX HaykaX, TEXHOJOTHsIX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3ITUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUUW HAYKU WU JIESITEIBHOCTBIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOrO OYAYIIEro;

4) 3CTETHYECKOr0 BOCIIUTAHMS

3CTETUYECKOE OTHOLIEHWE K MHUPY, BKJIOUYAas JCTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHHM, PacCyXJACHUN, BOCIPUUMUYUBOCTH
K MaTEMaTHUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuvecKoro BOCIMTAHUS:

c(OpMUPOBAHHOCTh YMEHHs NPUMEHATh MaTeMaTHMUeCKHUE 3HAHUA B HMHTEpecax
30pOBOr0 M 0e30macHOro obOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIM PpEXUM 3aHATHA M OTAbIXA,
peryisipHas (pusnueckas akTUBHOCTD), (PU3NUYECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPy10BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTU TPYAOTIOOUS, HHTEPEC K Pa3INIHBIM
chepam TpodecCHOHANBHON AEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€
MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peaIn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEW KU3HH,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3aJa4 MaTeMaTH4ecKou
HaTpaBJIECHHOCTH;
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7) 3K0JOrn4ecKoro BOCIUTAHUS:

c(hOPMUPOBAHHOCTD PKOJOTHYECKON KYIbTYphl, TOHUMAHHUE BIUSHUS COIUAIBLHO-
PKOHOMHYECKHUX MPOIIECCOB HAa COCTOSIHUE TIPUPOTHON M COIUATBLHON CpeIbl, OCOSHAHHE
MIOOATLHOTO  XapakTepa HJKOJIOTMYECKUX MpoOJIeM, OpHUEHTAmus Ha TPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW JUIsl PEIICHHWs] 3a7a4 B 00JIACTH OKPYXKAIOMIEH CpeIbl,
TJTAHUPOBAHUE TIOCTYIKOB M OIIEHKH MX BO3MOXKHBIX ITOCJICICTBHH ISl OKPYXKAIOII e
CpEeIbl;

8) HeHHOCTH HAYYHOI O MO3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MaTeMaTHYeCKON HayKH Kak
cepbl YeI0BEUYECKO AEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH IS Pa3BUTHUS
IUBWIM3AIMH, OBJAJCHHUE S3BIKOM MAaT€MaTUKM W MaTeMaTU4YeCKOW KyIbTypoi
KaK CpEACTBOM [IO3HAHHWS MHUpPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare n3ydeHus MareMaTHKU Ha YPOBHE CpPEHEro 00IIero oopa3oBaHUs
y oOyuvaromierocs 0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
JENUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Yy4€OHBIC IEHCTBHUSA, PETYIATUBHBIC
YHHUBEPCAIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEITbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCTBUA:

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUH MEXIY MOHATHUAMH, (HOPMYIUPOBATH OINpPEACICHUS
NOHATUN, YCTAHABIMBATh CYILIECTBEHHBIM MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUSA
11 0000IEHUS U CPAaBHEHUS], KPUTEPUH ITPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHUBOPEUUS
B (hakTax, NaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKIOYEHUI 110 AaHAJIOTUH;

IPOBOJUTH CaMOCTOATENIBHO JIOKa3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPXKICHUIM
(mpsiMble ¥ OT MPOTHUBHOI'O), BBICTpaMBaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpaTh croco0 peleHus y4eOHOM 3a7aud (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BHIOMpaTh Hauobosee MOAXOASAIINI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Ba3oBble ucciaenoBare/ibCcKkue AeiiCTBYUA:

WCIOJb30BaTh BOMNPOCHI KaK MCCJEAOBATENbCKUM HHCTPYMEHT IO3HAHUSA,
dbopMyIHpoBaTh BOMPOCH], (GUKCUPYIOIINE MPOTUBOpEUne, MpoliemMy, yCTaHaBIMBATh
HMCKOMOE€ U JTaHHOE, (JOPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTH CAaMOCTOSITEJIbHO CIUTAHUPOBAHHBIM AKCIEPUMEHT, HCCIIEIOBaHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OObEeKTa, SBJICHUS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SBICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHUS Y BBIBOJABI MO pe3yJjbTaram
MPOBEIEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKe BbIIBUIATh
MIPEATIONIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JIJI1 OTBETA HA BOIIPOC
U JUIs PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMIO W3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBATh M HHTEPIIPETHPOBATH WH(POPMAIIUIO PA3IMYHBIX BHJIOB U (HOpM
MIpEACTaBIICHNUS;

CTPYKTypUpOBaTh HWH(OpMaLIMIO, MPEACTaBISITH €€ B pa3lIuuHbIX (popmax,
WUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIUM MO CAMOCTOSITEIHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHBbIE IeHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
Hn OCJsIMHU O6IH€HI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KATh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOAY PCIICHUA 3aJa4ld, KOMMCHTHPOBATh
IIOJIyYEHHBIN PE3ysbTaT;

B XOJIe OOCYXJEHMsS 3aJlaBaTh BOIPOCHI 10 CYILIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HJICHU, HALCJIICHHBLIC HA IMOHUCK PCHICHUA,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHAMHU [JPYIuX VY4YaCTHHKOB JHaJIora,
OOHApY)KMBaTh pa3inyuve U CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PpasHorIIaCusa, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAThl PEIICHUSA 3aAd4M, OKCIICPHUMCHTA, HMCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIbHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘{éTOM 3aga4
Npe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBbIC YHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PELICHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.
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CaMOKOHTPOIB:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOW pedJICKCHH KaK OCO3HAHHUS COBEPIIAaeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJbTaTOB, BIJAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMAaTHYECKOU
3a7a4;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM PEUICHUM 3aJ]a4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUUYHUHBI
JOCTHKEHUS UM HEJOCTHIKEHHUS Pe3yIbTaTOB JEATeIbHOCTH, HAXOAUTh OIMUOKY, 1aBaTh
OLICHKY NTPHOOPETEHHOMY OIIBITY.

CoBMmecTHas JEeATCJIBbHOCTDb:

MMOHUMATh ¥ MCIIOJIh30BaTh MPEUMYITIECTBA KOMAaHIHOW U MHANBUIYaIbHOU PaOOTHI
Opy  pelIeHUd Y4eOHBIX 3ajJady, NPUHUMATh LEJb COBMECTHON JesATeIbHOCTH,
IUIAHUPOBATh OpPraHU3AlMI0 COBMECTHOW paboOThl, paclpeneisTh BUAbI PadoT,
JIOTOBapUBaThCs, OOCYXIAaTh MpOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOAEH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (0OCYXKIeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIEC), BBIMIOJIHATH CBOIO YaCTh pa0OThl U KOOPAUHUPOBATH CBOU
JEeUCTBUS C IPYTHUMU YJIEHAMHU KOMaHJIbl, OIIEHUBATh KAYECTBO CBOETO BKJIa/la B OOIIUiA
MPOJIYKT MO KPUTEPHUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (enmepanbHON pabodelt mporpaMMbl

M0 MaTeMaTHUKe MPEACTABIICHBI MO rojaM OOYYeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIUX Pa3JiesiaX HACTOSALIECH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauyajga MaTeMaTUYECKOro aHAIM3a» SIBISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro OOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOH CTOPOHBI, OH OOECTeUMBaEeT MHCTPYMEHTAJIbHYIO 0a3y UId WM3YY4EeHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYyrod CTOPOHBI, (HOPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE OOYJYaIOUIMXCsS Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
uH(popMaThKy, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mgaHHOTO yd4eOHOTO Kypca OOydaromuecs OBJIAJEBAIOT YHHBEPCATbHBIM
S3bIKOM ~ COBPEMEHHOM  Haykd, KOTopas  (QOpMyAUpyeT CBOUM  JOCTH)KCHHUS
B MaTeMaTtudeckon opme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTIEUTHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJIOTMM, TIOHUMAHMUS
OCHOBHBIX TEHJCHUUN pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON KHU3HHU, IMO3BOJSIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BAaTh MUX Ui JalibHEHIIEero oOpa3oBaHUsS U B IIOBCEIHEBHOM
x®u3Hu. B TO ke Bpems  oBnajeHue  aOCTPaKTHBIMH W JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSMHU alreOpbl U MaTeMaTHUYECKOTO aHajiu3a Pa3BUBACT YMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOINIBI0O HHIYKIHMHM W PacCyXkJaTh ACAYKTUBHO, MCHOJIb30BaTh 00OOOIIEHUE WU
KOHKpETHU3aluio, a0CTparupoBaHWe U  aHAIOTWIO, (OPMHUPYET  KpPEeaTHBHOE
U KPUTHYECKOE MBIIIJICHUE.

B xoze uzydenus yueOHOro Kypca «Anredpa v Hauajla MaTeMaTHYECKOTO aHAIU3a»
o0 yuyaromecs moay4aroT HOBBIH ONBIT PEelIeHUs MPUKIIAIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJENe pealibHbIX CHUTYyalluid, WHTEPIPETALHNH
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS C MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCS MATEMATUUYECKUMU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbIii Kypc 00J1aa€T 3HAYUTEIbHBIM BOCIUTATENbHBIM OTEHIIMAIOM, KOTOPBI
peaM3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOUIMN (POPMUPOBAHUIO
Hay4HOTO MUPOBO33PEHUS, TaK U uepe3 crielnpuKy yaeOHOU AesITeIbHOCTH, TpeOyronen
IPOJOJDKUTENBHON KOHIEHTPAIllMM BHUMAaHUS, CaMOCTOATEIbHOCTH, AKKYpaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIyYE€HHBIN Pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HadajlaM MaTeMaTHUYeCKOro aHaju3a
JIEKUT ACSITETbHOCTHBIM MPUHIUI O0yUESHHUS.

B ctpykrype ydueOHOrO Kypca «Anredpa W Havanma MaTeMaTHYECKOTO aHAJIM3a
BBIJICJICHBI CIIEIYIOIINE COIePKaTEIbHO-METOIUIEeCKIE THHIH: «UrcIa v BEIYUCICHUY,
«DyHkuuu U rpadukuy, «YpaBHEHUSI U HepaBeHCTBa», «Hauanma maTemaTmyeckoro
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aHanmm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIC COIEpXKAaTEIbHO-METOAMYCCKUE
JVMHAHA W3Y4YaloTCs Ha MPOTSHKCHHUH JBYX JIET OOyYeHHs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOIHSIS JAPYr Jpyra W IMOCTCIIEHHO HACHIIIAsICh HOBBIMHU
TEMaMHu H pasjienaMu. JIaHHBIH ydeOHBIN Kypc SBISCTCS WHTETPATHBHBIM, MOCKOJIBKY
00BbeIMHSCT B ce0e colepKaHhe HECKOJIbKUX MaTeMaTHUYCCKUX JTUCHIHUILUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUCCKHI aHAIN3, TSCOPHSI MHOXKECTB, MaTeMaTHYECKast
Joruka U apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIQJCBAIOT BCE OoJiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaToM, y HHUX  IocjenoBaTelibHO  (Qopmupyercs |
COBEPIIICHCTBYETCS YMECHHE CTPOMTh MAaTEMaTHYCCKYIO MOJCIbh PEATbHON CHUTYyaIlHH,
NPUMCHSATh 3HAHUWs, IOJydEHHBIC TP HM3YyYCHUH YYeOHOro Kypca, IS pPEIIeHUs
CaMOCTOATENIbHO  C(POPMYJIMpPOBAaHHOW  MaTeMaTHYEeCKOW  3aJadyM, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOMYECKasT JIMHUA «YWClia W BBIYHCICHUS) 3aBeplIacT
dbopMupoOBaHHE HABBIKOB HCIOJIB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C¢ BHUMAHHE YACIACTCS (OPMHUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIIMX B CeOsl MCIOJBL30BAaHUE PA3IMYHBIX (JOpM 3aIUCH YHUCIIA,
YMEHHE JIeJaTh NPUKHJKY, BBIIOJIHATh MPUOJMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKECHUS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTaHTaMU. 3HAKOMBIC
00yJaronIMMCsi MHOXKECTBA HATypaJIbHBIX, IIENIbIX, PAIMOHATIBHBIX M JIEHCTBUTEIHHBIX
YHCEIT JOTOJTHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHCell. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIeNU(UYECKUE 33Ja4d U OINEpaIiu: JICIICHUES
HAIIeJI0, ONEPUPOBAHME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
palMOHANBHBIX M HPPAIllMOHATBHBIX YHCEN, apu(QMETHUYCCKHE OIEpallH, a TaKKe
U3BJICUCHHUE KOPHS HATypPaJlbHOM CTCMCHHM HA MHOXECTBE KOMILUICKCHBIX YHCEIL
bnaromapss TOCIeIOBaTEIIbHOMY PACIIMPSHHUIO Kpyra HCIOIb3yeMbIX YHCET |
3HAaKOMCTBY C BO3MOXXHOCTSIMU WX TNPUMEHEHHUS JJIA PEIICHHS Pa3IMYHbIX 33134
dbopMuUpyeTCcsl TNPEICTaBICHHE O CJAWHCTBE MAaTEMAaTHKH KaK HAyKd H € poju
B IIOCTPOCHHHM MOJICICH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHNue Hu
KOHKPETH3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MIPOTSHKEHUH BCETO 00 ydeHUS
Ha YPOBHE CpEIHETo 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpamMmbl
IPEyCMOTPEHO pEIICHUE COOTBETCTBYIOMMX 3amad. B pe3ympTare oOydaromruecs
OBJIQJICBAIOT PA3JUYHBIMA METOJIaMU PEIICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPH(PMHUUICCKHX H TPUTOHOMETPHUYCCKUX YPaBHCHHM, HCPABESHCTB U
CHCTEM, a TaKKe 3aJla4, CoJepKalmx mapameTpbl. [lolydeHHBIE YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPH MCCICIOBAaHUN (PYHKIIMI C TIOMOIIBIO TTPOU3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 33124 ¥ 3a/1a4 Ha HAXOXJICHHWE HAWOOJBIINX W HAWNMEHBINUX 3HAYCHUHN
dbyukuuu. JlanHas comep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHUpOBaHUE
YMEHUW BBITIOJNHATH PAcy€Thl IO QopMysiaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAIMOHANBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHHHA, a TaKKe BBIPAKCHHM,
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colepXkalllux CTeNeHu U Jorapupmbl. braromaps u3ydeHHIO anreOpanydecKkoro
MaTepuana IMPOUCXOIUT JAajbHEHIlIee pa3BUTUE AITOPUTMHUYECKOIO U aOCTPAKTHOIO
MBIIUIEHUS 00yJaromuxcsi, GOPMUPYIOTCA HABBIKH JAETYKTUBHBIX PaCCyXIEHUM, paObOThI
C CUMBOJIbHBIMU (hOpMaMH, MPEICTABIECHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE
paBEeHCTB M HepaBeHCTB. AureOpa mnpeigaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUTSl peLIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 33]1a4, HAIJISAHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConepxxarenbHo-MeToaudeckass JuHUA  «DyHKUMM W TpaQuUKU»  TECHO
nepervieTaeTcss ¢ APYruMU JMHUSAMHE y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATENBHOCTh  M3YYEHHMs  marepuana. V3ydyeHue  CTENEHHOW,
[I0Ka3aTeJIbHOM, JIOrapuMUUECKOH M TPUTOHOMETPUUECKUX (YHKIIMM, UX CBOMCTB U
rpauKoB, HCIIOJNBb30BAaHME (QYHKIUN [UIsl pelIeHus 3a4ad M3 JPYrux ydeOHbIX
IIPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
C pelIeHHEM YpaBHEHMM M HepaBeHCTB. llpm 3TOM Oosplioe BHHMAaHHE YIEISETCS
(GbopMUpPOBAaHUIO YMEHHUS BbIpaXaThb (HOPMYIaMH 3aBUCUMOCTH MEXIY Ppa3IUYHBIMU
BEJIMYMHAMHU, HCCIIEI0BATh MOJIy4yeHHbIE (PYHKIHMH, CTPOUTH HX Tpaduku. Marepuan
ATOU CO/EpKATENbHON JJMHUYU HALEJIEH HAa PA3BUTHE YMEHHI M HABBIKOB, IMO3BOJISTFOIIMX
BBIP@XKaTh 3aBUCUMOCTH MEXK]y BEJIMYMHAMU B Pa3iM4HOM (hopMe: aHATUTHYECKOM,
rpaduueckoi U caoBecHOM. Ero u3ydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETU3ALUH, HCIOJIb30BAaHUIO
aHaJIOTUH.

CopepxatenbHass JuHUA «Havama wmaremaTM4eckoro aHanau3a» MO3BOJISIET
CYLIECTBEHHO PAaCHIMPUTh KPYr KaKk MAaTeMaTHYeCKUX, TaK M NPUKIAIHBIX 3ajad,
JIOCTYIHBIX 00y4aromuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH Tpaduku
CIIOKHBIX (QDYHKLMM, ONpeesTh UX HauOObIINEe U HAMMEHBIITNE 3HAYEHUS, BEIUUCIISATD
wiomaau GUryp u o0bEMbI TeJ, HaXOAUTh CKOPOCTU U YCKOPEHHUs IpoleccoB. JanHas
COJeprKaTeNbHasl JIMHNS OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUS MATEMATHYECKUX
MOJENIE  peanbHbIX CUTyalud, I[IO3BOJSIET HAaxXOAWTh HAWIy4Ylllee pelIeHue
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKUX, 3aadyax. 3HAKOMCTBO
C OCHOBaMM MAaTEMaTHYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaAJIbHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (POPMHUPOBAHMIO YMEHUH
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTUKUM B HAyKe, TEXHHUKE M HCKYCCTBE.
OOyuaroiuecs: y3HatOT O BBIIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTEeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTteabHO-MeToANYECKass TUHUS «MHOXKeCTBa M JIOTHMKa» BKIIOYAET B ce0s
AJIEMEHTBl TEOPUU MHOYKECTB U MAaTEMaTUYECKOM JIOTUKU. TeopeTUKO-MHOXKECTBEHHbIE
MPE/ICTABIICHUs MPOHMU3BIBAIOT BECh KypC IIKOJBHOW MAaTreMaTWKH M MpejararT
Hanbosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUIMII BCEe pa3ieibl MaTeMaTHUKU U €€
IIPUJIOXKEHM, OHYU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCIUILINHBI U UX TPUIOKECHUS
B eauHoe uenoe. [loaTomMy BakHO JaTh BO3MOXKHOCTH OOYyYaromieMycsi MOHMMATb
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATeMaTHMKM M MCIOJb30BaTh €ro
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JUTSI BBIPQXKEHUSI CBOMX MbICEH. J[pyruM Ba’KHBIM MPU3HAKOM MaTeMaTHKU KaK HayKu
ClIeyeT TpU3HATh CBOMCTBEHHYIO €M CTPOrocTb OOOCHOBaHMI U CJEIOBaHUE
ONpeAENEHHBIM MpaBUJaM IOCTPOCHHUS J10Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTUYeCKOM JIOTUKHM  CIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIIUICHHS
OOy4YarIIMXCs, MO3BOJSIET UM CTPOUTh CBOU PACCYKJEHHS HA OCHOBE JIOTMUECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUUECKOT'O MBIIILJICHUS.

B yuebHOoM Kypce «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE TMPHU3BAHBI CIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CHUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENIe C TIOMOIIBI0 ammapata aiareOpbl W MaTEeMaTUYeCKOTO aHalln3a,
UHTEPIpPETAMU TOJIYYCHHBIX pE3YylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIH
U3 Ppa3elioB MpOrpaMMbl, IOCKOJbKY BECh Marepuall y4eOHOro Kypca UIUPOKO
UCTIONIb3YeTCA JUISl  pelleHus MNpUKIaAHbIX 3amad. [lpu  pemeHun peasbHbIX
MPAKTUYECKUX 3a/1ay 00ydaromuecs pa3BuBaloT Hab01aTeIbHOCTh, YMEHUE HAXOAUTD
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAJIOTHI0, 0000IIaTh U
KOHKPETHU3UPOBaATh MpodsieMy. JlesTenbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKJIAJHBIX 3a/1a4 OPraHHU3yeTCs B IPOLIECCE M3YYEHUs BCEX TEM Y4eOHOro Kypca
«Aunrebpa u Hayaja MaTEMaTUYECKOTO aHATIN3ay.

Ha usydyenue ydeOHOro Kypca «Airebpa U Hayajga MaTEMaTUYECKOTO aHAIHM3a»
orBoauTcs 272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmenmio), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIO).

COILEPKAHUE OBYUEHUA
10 KVIACC

Yucaa 1 BIYUCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBIC W JIECATHYHBIE JAPOOH, MPOIICHTHI,
OeckoHeuHble iepuoanyeckue apodu. [Ipumenenne npodeit 1 MPOIECHTOB I PELICHHUS
MPUKJIAHBIX 337a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUHN U PEANbHOUN KU3HHU.

JlelictBuTenbHble  yuchaa.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCIA.
ApudmMernueckue orepanuu ¢ 1eUCTBUTEILHBIMU YUCIaMU. Molylb 1eMCTBUTEILHOTO
yucia u ero ceorcTa. [IpubnukEHHbIe BEIYUCIICHUS, TTPaBUiIa OKPYTICHU L, TPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ nensIM mokazareneM. bunom Herotona. Mcnonp3oBaHne moaxoasineii
dbopMbl 3amucu  JACHCTBUTENBHBIX 4YHCENT JJIsl pElIeHUsS NPaKTUUYECKUX 3a/ad U
MPEJCTABJICHUS JAHHBIX.

Apubmernyecknii KOpeHb HaTypaIbHOW CTETIEHU U €r0 CBOMCTRA.

Crenenp ¢ palnMOHaJIbHBIM  I[OKa3aTeleM © €€  CBOWCTBA, CTENEHb
C JEHCTBUTEIIbHBIM TOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTUUHBIE ©  HATypaJbHBIC
Jorapu@msi.
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CuHyc, KOCHHYC, TAaHT€HC, KOTAaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHUHYC,
APKKOCUHYC U APKTAHT€HC YHCIIOBOT'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXJIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUsSI W ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS] TENbIX M JPOOHO-pAIMOHANBHBIX YpaBHEHUH U
HEPABCHCTB. MHOTOWICHBI OT OTHOM NMEPEMEHHOU. JleeHrne MHOTO4IeHa Ha MHOTOUJICH
c octatkoMm. Teopema be3dy. MHuorousnensl ¢ mensiMu kodddunmentamu. Teopema
Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

NppanmonansHeie ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEUIEHUSA IOKA3aTEJIbHBIX
YPaBHEHHM.

[IpeobpazoBanre BEIPAKEHUM, COAEPKAIIUX JIOTaPUPMEL.

Jlorapudmudeckue ypaBHeHUS. OCHOBHBIE METOIBI PEHICHHS JIOTApU(PMUICCKUX
YPaBHEHH.

OcHoOBHbIE TPUTOHOMETPUYECKHUE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellIeHne TPUroHOMETPUUECKUX YPABHEHUM.

Pemenune cucrem JIMHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI IMHENHBIX YPABHEHU .
Onpenenurenb MaTpUIlbl 2X2, €ro T€OMETPUUECKAN CMBICT U CBOWCTBA, BHIYHMCIICHUE
€ro 3HAYCHUSA, NPUMECHEHHUE OMNPEACIUTENS JJIsi PEUICHUS CHUCTEMBI JIMHEHHBIX
ypaBHEHUHU. PemeHne npukiagHbIX 3a1a4 ¢ MOMOIIBbI0 CUCTEMbI JIMHEUHBIX YPABHEHUM.
HccnenoBanre nOCTpOCHHOM MOJAENHU € IOMOIIBIO MATPULL U ONIPEAECITATENIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEN peaJlbHOM CUTyalMd C [OMOIIBIO
YPaBHEHHM W HepaBeHCTB. [IpuMeHeHME YpaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a71a4 M 3a7a49 U3 pa3IuIHBIX 00JacCTei HAYKHA U peabHOU KU3HH.

DOyHKUMH U rpaGuKu

OyHKIM, crnocoObl 3amaHus  (yHKOUW. B3auMHO oOpaTHble  (YHKIUU.
Komnosunus dynkuuit. ['padux ynkunu. IneMeHTapHbie peodpa3oBanus rpadukoB
b yHKIHIA.

OOmacte omnpeaeneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢QyHKOMW.
[IpomexxyTkn 3HaKomocTOAHCTBA. YETHbie W Heu€THble (yHkuuu. llepuognueckue
¢yskun. [lpoMexyTku MOHOTOHHOCTH (PyHKIIMU. MaKkCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonbiiee n HaumMeHblee 3Ha4eHus1 QYHKIIUU HA IPOMEKYTKE.

JluneitHasi, KBajgpaTH4Hass ¥ JPOOHO-IIMHEWHAs (QYHKIUH. JIeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaPUKOB.

Crenennast (yHKUMS C HaTypajdbHBIM W LETIbIM ToOKazarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHS N-OM CTENEHW Kak (PYHKIUU OOpaTHOM CTemneHH
C HaTypaJIbHBbIM IOKA3aTEJIEM.
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[lokazarenbHast u Jsorapudmuyeckas G(YyHKIUHM, WX CBOMCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIIUN ISl pEIICHUS] YPABHEHHI.

Tpuronomerpudeckasi OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOIO apryMeHTa.

OYHKIMOHAIILHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax W siBiaeHusx. ['paduxu
pEaTbHBIX 3aBUCUMOCTEHM.

Hayana maTreMaTH4eCKOro aHa/Iu3a

IlocnemoBarenbHOCTH, CHOCOOBI  3aJaHUS  IIOCJEAOBaTeNbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTIPAaHUYEHHBIE MOCIEHOBATEIHLHOCTH.
Hctopusi BO3HMKHOBEHHS MATEMAaTUYECKOIO aHalu3a Kak aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckasi mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccuu. JIMHEWHBIM M 3KCNOHEHUHUAIBbHBIA pocT. Yucno e. dopmyna ClIoKHBIX
pOLEHTOB. M Cronp30BaHnE MPOTrPECCUN I PELICHUs] PEATBHBIX 3a4a4 IPHUKIATHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpaUKoOB
¢byukuuii. CpoiictBa (GYHKIIMHA HENPEpPBIBHBIX Ha OTpe3ke. MeToJ HMHTEpBajIoB
JUIS pellieHusl HepaBeHCTB. [IpuMeHeHne cBOMCTB HENPEPHIBHBIX (QYHKIUHN IS PELICHUS]
3a1ay.

IlepBass u BTOpas mpousBoAHble (QyHKIMU. OnpeneseHue, reoMETPUUYECKUN U
(u3HUECKUI CMBICI TPOM3BOJHON. Y paBHEHHUE KacaTeIbHON K rpaduKy (QyHKIIHH.

[IpousBoanbie 3nemMeHTapHbIX (GyHKUMA. [Ipon3BogHas cymMMbl, TPOW3BENCHHS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKITHIA.

MHokecTBa U JIOTHKA
MHOK€ECTBO, Onepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammsbl Juepa—
Benna. IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O aIlllapaTa /i OMUCAHUs PEaIbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 337a4 U3 APYrUX y4eOHBIX IPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MaTeMaTH4YECKOro OOBEKTa, CIEJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 KVIACC

Yuciaa 1 BIYMCICHUS

Harypanbnbie u nenbie yncna. [lpumMeHeHne MpU3HAKOB IEIMMOCTH LEIBIX YUCET,
HanOonpIMi o0muit nemurens (nanee — HOJI) n HauMmeHsbIee oO1iee KpaTHoe (J1aee —
HOK), ocratkoB mo moaymoo, airoputma EBKinma s pelmieHus 3aaad B LEJbIX
quciax.

KommiekcHbie uncia. AnreOpanueckass U TpUTOHOMETpHUYECKas (POpMbI 3aIllUCH
KOMIUIEKCHOTO 4ucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCEN Ha KOOpAWHATHOM miockoctu. dopmyna Myaspa.
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KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [IpumeHeHme KOMIUIEKCHBIX YHUCEI
JUISL perIeHusT GU3NYECKUX U T€OMETPHUUYECKHUX 3a/1a4.

YpaBHeHUS] U1 HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUN W HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YPaBHECHUH Cc IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Penienrne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METO/ABI PEIICHUSI CUCTEM U COBOKYIHOCTEM pallMOHAIbHBIX,
UPPaAIMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX YPAaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 33Ja4 U3 PA3IMYHBIX O0JacTell HAyKu M peaibHOM >KU3HU, UHTEpHpeTanus
MOJTYYECHHBIX PE3YJIbTATOB.

DOyHKUMH U rpaPuKu

I'padux xommosuruu Qyukuuit. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U IPapUKH.

['padpuueckune MeToapl peleHrs ypaBHEHHUN U HepaBeHCTB. [ paduyeckue MeTo bl
pELIeHUs 3a/1a4 C TapaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIEIOBaHUS  IMPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHMKAIOT MpPH pEIICHUWH 3a4ady M3 JpYrux YyueOHBIX
MIPEAMETOB U PEATIBHOM KU3HMU.

Hayana maTreMaTH4eCKOro aHajausa

[IpumeneHre NpPOU3BOMHOM K HCCIEAOBaHHIO (YHKIUH HAa MOHOTOHHOCTh H
KcTpeMyMbl. HaxokzeHune HauOOoJbIIEro M HAaUMEHBIIETO 3HAYEHHUH HENpPepbIBHOU
(GYHKIIMHM Ha OTPE3KE.

IIpuMeHnenue npon3BOAHON AJIs1 HAXOKICHH HAWIIYYIIETO PELIECHUS B IPUKIIAIHBIX
3aj71a4ax, i ONpeieNICHUs] CKOPOCTU U YCKOPEHHUS ITPOLIECCa, 3alaHHOT0 (pOpMYIIoN Ui
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuMil. [IpaBuna HaxoxAeHUS IEPBOOOPA3HBIX.

WNurerpan. I'eomerpudeckuii CMBICI HMHTErpajia. BblYucIeHUE ONPENEIIEHHOIO
uHTerpaia no popmyne Hetorona—Jleitbouuiia.

[IpumeHeHue nHTErpana Al HaXOXKIEHUsS IUIOIAeH MIOCKUX GUuryp u o0bEMOB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHbBIX  ypaBHEHH. MaTtemaTuueckoe
MOJIEJIMPOBAHHE PeAIbHBIX MTPOLIECCOB C MOMOIIbIO AU(PPEpEeHINANTbHBIX YPaBHEHUH.
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INPEAMETHBIE PE3YJIBTATBI

K konity o0Oydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOIINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eepaabHON padoyell mporpaMMbl yueOHOro Kypca
«Anredpa 1 Havaja MaTEMaTUYECKOTO aHAINU3a:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO  ONEpPUPOBATh TMOHATUSAMU: PANMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanydeckas JIpoOb, MPOILEHTHI, UPPALMOHATBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEI, MOYJIb AEHCTBUTEILHOTO YUCTIA;

MPUMEHSTH IPOOW M TPOIEHTHI JUISl PEIICHUs TMPUKIAIHBIX 3a7ad U3 Pa3TMYHbIX
OTpacJiell 3HAaHUW U PEATbHOMN KU3HU,

MPUMEHSATh TPUOMMKEHHBIE BBIYUCICHUS, TpaBUja OKPYIJICHUS, NPUKHUIKY U
OLIEHKY PE€3yJIbTaTa BEIYMCIICHUM;

CBOOOZHO ONEpPUPOBATh MOHATUEM: CTENEHb C IEIbIM MOKa3aTeNIeM, UCIOJIb30BATh
MOAXOIAILYIO POPMY 3aMMUCH ACUCTBUTEIBHBIX YUCEN JIS pEIICHUS IPAKTUYECKUX 33124
Y MIPEACTABJICHUS TaHHbIX;

CBOOOAHO OMEpPUPOBATH TMOHSATHEM: apU(PMETUUYECKUA KOpPEHb HaTypalbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEIEM;

CBOOO/THO OIIEpUPOBATH MOHATUAMU: JIOTapU(PM YKCIIa, IECITUYHBIC U HATYpaJIbHbIC
Jorapu@mei;

CBOOOIHO OMEpUPOBATh TMOHATUSIMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O ApTr'yMEHTA;

ONEPUPOBATh MOHATHSIMH: ApPKCUHYC, ApPKKOCMHYC M apKTaHI€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ONEpUpOBATh MOHATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHSTh PA3IMIHBIC METO Bl PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHSATh METOJ] UHTEPBAJIOB IS PEIICHUS HEPABECHCTB;

CBOOOAHO OMNEpPUPOBATH TMOHATUSAMHU: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C LENbIMH KO3 UIIMEHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JCJICHUE
MHOI'O4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera miist perienus
3a1ad4;

CBOOOJIHO OMEpPUPOBATh MOHSATUAMU: CHUCTEMa JIMHEHHBIX YpPaBHEHMM, MaTpHIIa,
ONPENCIUTEND MATPULBI 2 X 2 U €r0 TE€OMETPUUECKAN CMBICT, UCITOJIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 i BBIYUCICHUS €r0 3HAYCHMS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUST CUCTEMbl JIMHEWHBIX YPAaBHEHUW, MOIECIUPOBATH PEATbHBIC CUTYAIUU
C IOMOIIBI CHCTEMBI JIMHEMHBIX YPaBHEHUW, HUCCIEA0BATH IIOCTPOCHHBIE MOJEIIN
C TIOMOUIBIO MATPULL U ONPEAETUTENICH, HHTEPIIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JICUCTBUI C KOPHSIMH JIJIsl TPeoOpa30BaHMsl BIPAKECHUH;
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BBITIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAECpPKAIIMX CTEICHU
C PaLlMOHAJIBHBIM TOKA3aTENIEM;

UCMOJIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHUs JOrapupMUUYECKUX
BBIPAKCHUM;

CBOOOJIHO  ONEpPUPOBaTh MNOHATHUSAMH: HUpPpaALMOHAIbHBIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHHUS] C TMOMOIIbI0 PaBHOCHIJIbHBIX
IIEPEXO0I0B MJIN OCYILECTBIISAA POBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUe (OpMyIbl sl MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoauMble (OpMYJBI ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHUX
YpaBHCHUU;

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE aureOpbl, COCTABISATh BBHIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 33J1a4d, HMCCIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM armapara aiareopsl.

DYyHKIUU U TPAPUKH:

CBOOOJITHO OIEpPUPOBATh MOHATUSAMHU: (PYHKIHS, CIOCOOBI 3anaHus (YyHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIUU, BBIOIHATH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAETIECHUS U MHO)KECTBO 3HAUCHUM
dbyHKIMH, HYTU (QYHKIINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO  ONEpPUPOBATh MOHATUSAMHU: UETHbIE M  HEUYETHbIE  (YHKIIUH,
nepuoanyeckue (QYHKIMH, MPOMEKYTKA MOHOTOHHOCTH (YHKIHH, MAaKCUMYMBI U
MUHUMYMBI QYHKIIMU, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaUeHHEe GYHKIIMU Ha TPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH OHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPabHBIM U IEJIBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUIMU C HATypajdbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduK KOpHS N-OM CTENeHUW Kak (YHKIMH OOpAaTHOM CTENEeHH C HaTypalbHbIM
noKa3aTeJieM;

OIepUpOBaTh NOHATUAMH: JIMHEHHAs, KBaApaTHUHas U APOOHO-JIMHENHHas PyHKIIUH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBaTH TMOHATHUSAMHU: TOKa3aTeldbHass W Jorapudmuyueckas
GyHKIMU, X CBOMCTBA U IPaUKHU, KCTIOIB30BATh UX IPA(UKU AJI peLICHUS] ypPaBHEHUH;

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSAMHU: TPUTOHOMETPUYECKA  OKPYKHOCTD,
OIpeJIeIIeHNE TPUTOHOMETPUYECKUX (DYHKIIMI YHCIOBOIO apryMEHTa,

WCIOIb30BaTh Tpa@uku QYHKIUN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEHN
IOpU PELIEHUH 33734 U3 APYrux y4eOHBIX MPEAMETOB U PEaJbHOM KU3HHU, BBIPAXATb
dbopmynamMu 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Havana maremaTH4ecKOro aHajm3a:

CBOOOJIHO ONEPUPOBATH MOHATHSMHU: apuMeTnyeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroliasi reoMeTpuueckas Mporpeccusi, JIMHEWHBIH WU
HKCIIOHEHLUATIBHBIA POCT, (OpMysia CIIOXKHBIX MPOLEHTOB, HMETh IIPEeCcTaBICHUE
O KOHCTaHTE;

19



denepanbhas pabodas nporpamma | Matematuka. 10—11 kmaccsr (yriay0aEéHHbIN YPOBEHB)

UCMOJb30BaTh IMPOTPECCUM ISl PEUICHHMs] pealbHbIX 3a4ad I[PHUKIAJIHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATh MOHATHSAMHU: TIOCIEIOBATEILHOCTh, CIOCOOBI 3aJaHMUS
II0CJIEI0BAaTENbHOCTEW, MOHOTOHHBIE Y OIPaHUYEHHbIE TIOCIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPOKICHHS MATEMAaTUYECKOTO aHAIM3a KaK aHalln3a 0€CKOHEUHO MAaIbIX;

CBOOOJTHO OMEpUPOBATH MOHATHUSIMH: HEMpPEpPBhIBHbIE (DYHKIMU, TOYKH pa3pbiBa
rpaduka GyHKIIMU, ACUMIITOTHI rpaduka HyHKINH,

CBOOOJTHO OINEpPUPOBATh TMOHATHEM: (YHKIUS, HEMpepbIBHAS Ha OTpPE3Ke,
PUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIHMIA JJIsl pEIICHUs 33/1aY,

CBOOOJIHO OMEpUPOBATH MOHATUSMU: TepBasi U BTOpas MPOU3BOJHBIE (YHKIUH,
KacareiabHas K rpa@uKky QyHKIUU;

BBIUUCIISITh IPOM3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YACTHOTO U KOMIIO3UI[UU JIBYX
(G yHKIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICII TPOU3BOAHON JUIsl PELIEHMUS
3ajau.

MHokecTBa U JIOTHKA:

CBOOOHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OIIEpPAIK Ha/T MHOYKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar sl ONUCAHUS pPeallbHBbIX
MIPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 3aa4 U3 APYTrUX YICOHBIX MPEIMETOB,;

CBOOOJIHO ONEpPUPOBATh TMOHATHSIMU: OINpEACICHUE, TeopemMa, YypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAYIOIINEe MPeIMETHbIC
pe3ynbTaThl 0 OTAEIBHBIM TeMaM (eAepalibHOi paboyeil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a:

Yuc1a ¥ BBIYMCTICHUA:

CBOOOJIHO ONEPUPOBATHh MOHATHSAMHU: HATYpaJbHOE U IEJNOE€ YUCIO0, MHOXECTBA
HATypaJbHBIX U LEJIbIX YUCEN, UCIIOIb30BaTh IIPU3HAKU NENUMOCTH 1enbix yncen, HO/JI
n HOK HarypalibHBIX Yncen s peleHns 3a/1a4, IPUMEHATh alroputM EBkimnaa;

CBOOOJTHO OTMEPHPOBATh MOHATHEM OCTATKa MO MOJAYJIIO, 3alUChIBATh HATYpaJIbHBIC
YKCJIa B Pa3JUYHBIX O3ULMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOZHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B aJreOpanyvyeckod u
TPUTOHOMETPUYECKOW (OpME, BBINOJIHATH apUPMETUYECKUE ONEepalud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO OIMEpUPOBATh MOHATUSMU: UPPALMOHAIbHBIC, I[IOKa3aTelbHbIE M
JorapupMUYECKUEe HEPAaBEHCTBA, HAXOAUTh MX PEUICHHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXOIOB;

OCYIIECTBJISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
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CBOOOZHO OMEPUPOBATH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOMMbIE (OPMYJIBI JIJIi PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPABECHCTB;

CBOOOJIHO OINEpUPOBATh MOHATUAMHU: CHUCTEMAa M COBOKYIHOCTb YpaBHCHUH H
HEPABEHCTB, PAaBHOCUJILHBICE CHUCTEMBI WU CHUCTEMBI-CJICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl WU COBOKYIHOCTEN palMOHAJIbHBIX, HPPALHOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHadbHbIC, UPPAllMOHATBHBIC, TTOKA3aTeNbHbIE, JTOTapU(OMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIIUE MOAYJIM U apaMeTphbI;

IPUMEHSTH TpauuecKre METOIbI SISl pEIICHUs] ypaBHEHUW U HEPABEHCTB, a TAKXKe
3a/1a4 C apaMeTpamu;

MOJIETUPOBATh pPEeaIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4U, UCCIIEI0BATh TIOCTPOCHHBIE
MOJIEJId C MCIOJB30BAHMEM allfapara aiareOpbl, HHTEPIPETUPOBATH MOJIYYCHHBIN
pE3yIbTAaT.

DOyHKIUHY U TpaPUKHU:

CTpOUTh TpadUKU KOMIO3MLIMHM (YHKIMH € TOMOIIBIO  3JIEMEHTAPHOIrO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIM;

CTPOUTH T'€OMETpUYECKHUE O0pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH;

CBOOOZHO ONEPUPOBATH MOHATUSAMHU: TPpadUKH TPUTOHOMETPUUECKUX (DYHKLINIA;

OPUMEHATh QYHKUUU JJIs1 MOJIETUPOBAHUS U UCCIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Hauyana MaTeMaTH4eCcKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOMAHYIO ISl UCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTHh U
KCTPEMYMBI;

HaXOIWUTh HauOoOJbIllee W HAWMCHbIEEe 3HAUYCHHUS (YHKIIUU HEIPEPHIBHON
Ha OTPE3KE;

UCTIOJh30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKJACHUS  HAWIYUIIEro  pelIeHus
B MPUKIATHBIX, B TOM YHUCJE COIMAIBHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeICHUS
CKOPOCTH M YCKOPEHUS MpoIiecca, 3aJaHHOT0 (hOpMYIIoi min rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: MEPBOOOpa3HAs, ONPEACIEHHBIA HWHTETPA,
HAXOUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIMI 1 BBIYUCIISTH HHTETPAJI 110 (hopmyiie
Hrrorona—JleitOHumna;

HAXOAUTh TUIOMIAIN TUIOCKUX (PUTYP U 0O0BEMBI TEJ C IIOMOIIBIO HHTErpasa;

UMETh TMPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUN Ha IpUMEpe
cocrapiieHus quddepeHnaIbHbIX YpaBHEHUH;

pemiath TNpUKIAAHBIC 3aJadyd, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO U
(bu3HIECKOro XapakTepa, CpeACTBAMUA MaTeMaTHYECKOTO aHATN3a.
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10 KUIACC
HasBanue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepkaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHOXkecTBO 24 MHoOXxecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTEIBHBIX YUCEN. HaJl MHOYKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHorouieHsl. Huarpammel Ditnepa — Benna. JUIA OIIUCAHUS X014 PEIICHUSA

PantmonanbHbie ypaBHEHUS
1 HEpaBEHCTRBA.

CucreMpl TMHEUHBIX
YpaBHEHUI

[IpuMeHeHne TeOpeTUKo-
MHOKECTBEHHOTO arrnapara

JUISL pELICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MPOIICHTHI,
OEeCKOHEUHbIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobeit U MPOIIEHTOB
JUISL PEIICHUS TPUKIIAIHBIX 3a]1a4.
JIeMCTBUTEINIBHBIC YHCIIA.
PanmoHanbHbie 1 UppalMOHAIIbHBIC
yucia. ApudpMeTHdecKre onepanuu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1elCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEnnbie
BBIYHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUJIKA U OLIEHKA pPe3yJibTaTra
BBIYMCJICHU M.

MaTeMaTU4YECKHX 3a/1ay, a TaKXkKe
peanbHBIX MPOIECCOB U SIBJICHUH.
OnepupoBaTh MOHATUSIMUA:
palMoOHAILHOE YHCII0, OECKOHEYHAas
nepuoauYecKas 1poob, TPOIECHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YHUCII0; MOIYJIb JEHCTBUTEIBHOTO
YHUCIa; UCIIOIb30BaTh ATU MOHATHS
IPU MPOBEACHUM PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOHU
Y TIPOLIEHTHI JIJISl PEIICHUs
MPUKJIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMHKEHHBIE
BBIUKCJICHUS, [TPaBUJIa OKPYTJICHUS,
INPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUH.

22



denepanbHas pabouas mporpamma | Marematuka. 10—11 kmacest (yriy0aéHHbBI yPOBEHB)

OCHOBHBIE METO/IbI PEMICHUS LIEJIBIX

U ApOOHO-pALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MEpEeMEHHOM. /lenieHrne MHOTO4YJIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunmuentamu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JVMHENHBIX ypaBHeHHI. Onpeaenurens
MaTpHUIIbl 2%X2, €ro reOMeTPHUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelenue nmpukiaaspIx
3aJ1a4y ¢ MOMOIIbIO CUCTEMBI JINHEHHBIX
YPaBHEHUMU

[IpuMeHATH pa3IndYHbIE METObI
pelieHus palluoOHAIBLHBIX U IPOOHO-
palMOHANBHBIX YPABHEHUN; a TAKXKE
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMHA MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
MPUMEHSTh J€JIEHUE MHOTOYJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/1ad.

OnepupoBaTh MOHITUSIMUA: CUCTEMA
JIMHEVHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEIb MATPULIBL.
Hcnonp30Bars cBOMCTBA
onpeaenuTeNs 2 X 2 sl BHIYUCICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PEILICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.
MopaennpoBarh peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JIMHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICNIH C TTOMOIIBIO
MATPHUI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3ysbTar
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OyHKIMU U TpaduKu.
Crenennast GyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHus () YHKITHH.
B3aumHo oO6patHbie GyHKITUU.
Kommnozunus ¢pynkiuii. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHusi rpa@uKoB GyHKIIHM.
OO6nacth onpeeaeHusl 1 MHOKECTBO
3HaueHu QyHkuu. Hymu ¢pyHkmmm.
[TpoMeKyTKM 3HAKOTIOCTOSTHCTBA.
Yérubie 1 HEUETHBIE PYHKIUU.
[leprognyeckre HyHKITHH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHku. MakCUMyMbl 1 MUHUMYMBbI
dbyukiuu. Haubomnbiee u HauMeHbIIee
3HauC€HHUE (PYHKIIMH Ha MPOMEXYTKE.
Jluneitnas, kBagpaTu4Has U IpoOHO-
JuHeHas QYHKIUUA. DIIEMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOSHHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEbIM MMOKa3aTeIeM.
bunom HeroToHa.

CremneHHass QyHKIHS C HATYpPATbHBIM
Y LIEJIBIM NOKa3areseM. E€ cBolicTBa

u rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
crocoObI 3a/1aHus PYHKIMU; B3AUMHO
oOpaTHbIe (DYHKIINH, KOMIIO3UITUS
byukuid, rpadguk GyHKIIMNA, 006JIACThH
OTIpeNieJICHNs] 1 MHOKECTBO 3HAYCHU
byHKUMH, HYIU QYHKINH,
MIPOMEXYTKH 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeNeHHas (PyHKIUY.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEYETHOCTH (DYHKITUH,
NEePUOAUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBI 1 MUHAUMYMBI
byHKUMY, HanOoJIbIIIEE M HAUMEHbBIIIEe
3HaYeHUe PYHKIIMN HA TIPOMEKYTKE.
dopmyIupoBaTh U WILTIOCTPUPOBATH
rpauuecky CBOMCTBA JIMHEWHOM,
KBaJpaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmynamMu 3aBUCUMOCTH
MEXIy BeTUYMHAMMU.

3HaTh OMpEICICHUE U CBOMCTBA
CTETICHH C 1IeJIbIM MT0Ka3aTeleM;
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NOAXOIAILYIO (POPMY 3aIKCH
JENCTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckunii KOpeHb @opMynIMpoOBaTh, 3aIUCHIBATH
n-OW CTETICHHU. HATYpaJIbHOM CTENEHU U €T0 CBOMCTBA. | B CUMBOJIMYECKOU popme
HppauunonanbHeie [TpeoOpazoBaHus YUCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUH, COJIEPXKAILMX CTENEHU n-0il cTeneHu A nmpeoOpa3oBaHUs
Y KOPHH. BBIPAKEHUM.
HppanyoHanbHble YpaBHEHUS. HaxoauTe pemenus nppanroHaiIbHbIX
OCHOBHBIE METO/IBI PELLICHHUSI YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPAaBHEHUN. PaBHOCWJIBHBIX IIEPEXO/I0B UIIU
PaBHOCHIIBHBIE TEPEXO/bI B PELICHUU OCYIIECTBIISISI IPOBEPKY KOPHEM.
UPpAlMOHAIIbHBIX YPaBHEHUU. Crtpoutb rpapuk QpyHKIIMU KOPHS
CgoiicTBa u rpaduK KOpHS n-ou n-ou CTETeHU KaK 00paTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOU JUTsl QYHKIIMU CTENEHHU C HATYPaJIbHbIM
CTENEHU C HATYPAJIBHBIM MOKA3aTeleM | IOKa3aTesieM
[TokazarenbHast GyHKITHUS. 10 Crenens ¢ paluoHaIbHbIM O opMyJIHPOBATh OIMPEICITICHUE

ITokazarenbHbIE YpaBHEHHS

IIOKA3aTeJIEM U €€ CBOKCTBA.
[TokazaTenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnonp3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHU.
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE
METO/IBI PEIIEHUS TTOKA3aTEeIbHBIX
YpPaBHEHUU

CTENEHU C pallOHAIbHBIM
IIOKa3aTEJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKECHHI, COACPKALIUX
CTEIEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
MOKAa3aTeJIbHON (YHKUINUH U U3yYEHUS
€€ CBOMCTB.

HaxoauTe pelieHns noka3aTeabHbIX
YPaBHEHHMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecaTuunblie u qyucia; JECATUYHOIO U HATYPaJIbHOTO
YpaBHEHUS HaTypajbHbIE TOrapu(MBbI. Jorapudma.
[IpeoOpazoBaHre BEIpAKECHUM, Hcnons3oBaTh cBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. TUTsI TipeoOpa3oBaHMs
Jlorapudmudeckast GpyHKIus, Jorapu(PMUYECKUX BhIPAKEHUM.
e€ CBOMCTBA U rpaduK. Crtpouts rpadguk sorapupmMuydecKon
Hcnone3oBanue rpaduka GyHKIUN (GyHKUIMU KaK 0OpaTHOM
JUISL pELICHUS] YPABHEHUU. K TIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOMCTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL peleHus 3a1ad.
Jorapu(PMUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHUIIBHBIE IEPEXOABI B PELIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX NIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh OompejeNeHns CHHyca,

BBIPA’KCHUA U YPABHCHHUA

YUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YMCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCca 1
apKTaHTeHCa YHUCIa.
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OIpe/ieNICHUE TPUTOHOMETPUYECKUX
(G YHKIIM YHUCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUUYECKHE
dbopmyibl. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTsI ipeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKEHUN.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUIECKUX YPABHCHUN

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHHU MTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IoCJIeI0BaTeNnbHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U TeOMETpUIECKast
MIPOTPECCHUM.

beckoneuHno yobiBaromas
FeOMETPUYECKAs IPOrPECCHSL.
CyMMa GeCKOHEUHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN 1 DKCIIOHESHIINAJIBLHBIN
poct. YHucio e.

dopmyiia CIOKHBIX MPOIIEHTOB.
Hcnonb30BaHue Mporpeccuu

JUISL PEIICHUS PeIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCIIEA0BATEIbHOCTh, CIIOCOOBI
3a1aHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE€ U OIPAaHHUYECHHBIC
NOCJIE0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTb U OI'PaHUYEHHOCTb.
[Tonyudars npeacraBieHue

00 OCHOBHBIX HJICSIX aHAIHM3a
OECKOHEUHO MaJlbIX.

JlaBaTp onpeneneHue
apu(PMETHIECKON 1 TEOMETPUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKOMN
MIPOrPECCUH, HAXOUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJIEHOB
OECKOHEYHO yOBIBaOIIECH
FEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars porpeccun

IUIA pelieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpuMeHATh POpMyILy CIIOKHBIX
IIPOLICHTOB IS PELICHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE PYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcuMnToThI rpa@uKoB PyHKIUH.
CaoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3ke. MeTo NHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMNA 17151 pelieHus 3a/1ay.
[lepBas u BTOpast HpOU3BOJAHBIE
¢dbynakuuu. OnpezaeneHue,
TEOMETPUIECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y PaBHEHHE
KacaTeJIbHOM K TpaduKy QyHKITHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMK (PYHKIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HEIpEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PYHKIIMH, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPHIBHBIX
(GyHKIMHI 1715 penieHus 3a1a4.
OnepupoBaTh NOHATUSAMH: TIEPBASI U
BTOpasi MPOU3BOAHBIE (PYHKIINY;
NOHUMAaTh (PU3HUECKUH U
FeOMETPUUYECKUM CMBICIT IIPOU3BOIHOM;
3aMKChIBATh YPABHEHUE KAacATEIbHOM.
BbruncasTe npou3BOIHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOTO U CIOKHOU
G yHKITHH.

N3ygarh IpOM3BOJHBIE JIEMEHTAPHBIX
G YHKITUH.

Hcrnonbs30BaTh TEOMETPUUECKUAN U
(bu3MUeCcKuil CMBICI TTPOU3BOIHOM

JUISL PELLICHUS 3a/1a4
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[ToBTOpEHUE, 00001IEHHE, 5 OcCHOBHBIE MTOHATHUS Kypca aJreOpsl [TprMeHsATHh OCHOBHBIE TOHATHUS Kypca
cHCTeMaTH3allns 3HaHUN ¥ HayajJ MaTeMaTHYEeCKOro aHaIIn3a anreOpsl U Haual MaTeMaTHIECKOTO
10 knacca, 00001IEHHE U aHajM3a JJIs pelieHus 3aa1a4
CUCTEMAaTH3aLNs 3HAHUU Y3 PEAIbHOM XKU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KVIACC
HasBanue KommuectBo OcCHOBHOE cozepx)aHue pasaena OCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHkimii 22 IIprMmeHenune nponu3BOgHON Crtpoutb rpaguk KOMIO3UIINU

C MMOMOIIBIO IIPOU3BOJTHOM

K MCCIIEIOBAHUIO () YHKIIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxaenue HanOospIIero u
HAaMMEHBILIET0 3HAYE€HHsI HENPEPHIBHOM
(GYHKIIMH Ha OTpE3KE.

[IpuMeHneHune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTYYILEro
pEILICHNs B IPUKIIAIHBIX 3a/1a4ax,

JUISI OIIPENIENIEHUSI CKOPOCTH U
YCKOPEHHUSI IpoLecca, 3aJaHHOrO
dbopmyroi umu rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pas3bl ypaBHEHUHN U
HEPABEHCTB Ha KOOPJAMHATHOU
IJIOCKOCTH

GYHKUUN € TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0OBAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh NPOU3BOAHYIO

JUTsl KicclieoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIICE U HAMMEHBIIIEEe
3HaUYCHUS (PYHKIIMU HEMPEPHIBHOM HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHMA
HAa OCHOBAHUHU MPOBEIEHHOTO
UCCIIE0BAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUISL HAXOKJICHUSI HAUTy4dIIEero
pElIeHUs B IPUKJIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTU

Y YCKOpEHUS ITpoLecca, 3aJaHHOTO
dbopmyroi umu rpaduKoM.

[Tonyuars npeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JIMYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast ¥ UHTETpas 12 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Hasi M ONpeeIEHHbIHI
aneMeHTapHbIX GyHKmid. [IpaBuna uHTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpruyuecknii CMbICT uHTerpai rno gopmyne Herorona—
MHTErpana. Beruucienue JleriOHUIIA.

OIPEEIEHHOIO UHTETpaja 1o HaxoauTh miomaau miockux Guryp
dbopmyne Hprorona— Jleitbnua. 1 00BbEMBI TEIT C TIOMOIIBIO
[IpumMeHenune nHTerpaia OIPEACIEHHOr0 UHTETpalIa.

JUTSL HAXOKJIEHUS TUTOIaaei 3HAKOMUTBHCA C MaTEMaTUYECKUM
IJIOCKKUX (DUTyp U 00bEMOB MOZENUPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. mudepeHnanbHbIX YpaBHEHHM.
[Ipumepsl pemieHui [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
muddepeHanbHbIX YpaBHECHHIM. BBEJICHUS MTOHATHS UHTErpalia
MartemMaTnueckoe MOIEIMPOBAHNE B Pa3BUTUU MATEeMaTUKHU

pEANbHBIX MPOLIECCOB € MTOMOIIBIO

nuddepeHnanbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKHUX CBOMCTBA U TpauKU. JUTSl TOCTPOEHUS rpauKOB

(GyHKIMIA. OT0OO0p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX QYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO U3Y4YECHUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemmenue TpUroHOMETPUYECKUX
HEPABEHCTB

YPaBHEHUS U OCYILLECTBIISTH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEIIeHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISl IOCTPOEHUS U UCCIIE0BAHMS
rpa¢ukoB HyHKUIUN

HNppannonansHele,
NIOKA3aTeJIbHbIE U
norapuMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeNbHBIX U JIOrapu(MUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIIbHBIX HEPABEHCTB.
['paduyeckrie MeTOABI pEIICHUS
MPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U
HEPaBEHCTB

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon GyHKIui

K PELIEHUIO NTOKa3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60ocHOBaTH PAaBHOCHJIHBHOCTD
TIEPEXO0JIOB.

Pemate nppanvoHanbHbIe U
KOMOMHHPOBAHHbIE HEPABEHCTBRA,

C TIOMOUIbIO PAaBHOCHJIbHBIX
MIEPEXOJIOB.

Hcnonp3oBaTh rpaguueckue METO b
Y CBOMCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUIS pelleHus 3a7auu
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KomriekcHble yncna 10 Kowmrmutekcubie uncna. Anreopandeckas | OnepupoBaTh MOHATHAMH:
U TPUTOHOMETpHUYecKas (DOPMBI 3alIUCH | KOMIUIEKCHOE YMCJIO U MHOYKECTBO
KOMIIJICGKCHOT'O YHCIa. KOMIIJICKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpeacTaBisTh KOMIUIEKCHBIC YHCIIA
C KOMILJICKCHBIMHY YHCJIAMH. B ajreOpanyeckoil u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU popMme.
Ha KOOPJIMHATHOM IJIOCKOCTH. Brimonusate apudmernueckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTEIICHU M3 KOMIUICKCHOT'O YHClIa. N300pakaTh KOMIUIEKCHBIE YHCTIa
[IpuMeHeHnEe KOMIIEKCHBIX YHCEeI Ha KOOPJAMHATHOM MJIOCKOCTH.
JUTSI perieHust (GPU3NIEeCKUX U [Ipumensts Gpopmyny MyaBpa u
r€OMETPUUYECKHUX 3a/1a4 MOJIy4aTh MPEJACTABICHUE O KOPHIX
n-0l CTEICHM U3 KOMIIJICKCHOI'O YHCJIa.
3HAaKOMUTHCA C MPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHUCEl
JUISL PEIICHUS] TEOMETPUUECKUX U
bu3nYecKkux 3aaa4
HatypanbHbie u 11enbie yncna 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHATUSIMU

[IpuMeHeHre TPU3HAKOB AEITUMOCTH
uenbix yncen, HOJl u HOK, ocratkoB
0 MOJIYJIIO, anroput™ma EBkinia

JUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajabHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HAaTYPAJIBHBIX U LEIBIX
YHUCEIL

Hcnons30BaTh NPU3HAKU TETUMOCTH
LEJIBIX YHCETI; OCTATKHU 110 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKIMIA 1S peleHus
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3a1ad4.

3anuceIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucrtemMbl pallMOHAIBHBIX, 12 Cucrema u COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UppalOHAIBHBIX PaBHOCUIIBHBIE CHUCTEMBI M CUCTEMBbI- COBOKYITHOCTh YPABHEHUH U
NOKa3aTeNbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UITU
U Jjorapu(pMudecKux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUI COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
MPPALMOHAIIbHBIX, TOKA3aTEIbHBIX U Haxonuts penieHus CucTeM u
Jorapu(MUYECKUX YpaBHECHUM. COBOKYITHOCTEH ILIEJTBIX
[IpumeHeHne ypaBHEHUN, CUCTEM U palMOHANIbHBIX, UPPALMOHATIBHBIX,
HEPABEHCTB K PEIICHUIO MOKAa3aTeJIbHbIX U JOrapu(pMUUYECKUX
MaTeMaTU4YeCKUX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTe HAYKU U [IpuMeHATh cUCTEMBI YPABHEHU I
peaIbHOM KU3HU, HHTEpIpEeTalus K PELICHHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3NUYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HHU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOupars ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMHUIECKUE U
TPUTOHOMETPUYECKHUE YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI

palOHANIBHBIX, UPPAHOHAJIBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN
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C IapameTpamu.
[TocTpoeHune u ucciieioBaHue
MaTeMaTUYECKHX MOJIEIEH pealbHbIX
CUTYalHH C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJI Y ITAPaMETPHI.

[TpumensTh rpadguueckue u
AHAJIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUW U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue GyHKIMI MeToaMu
MaTeMaTUYECKOr0 aHAJIN3a.

Ctpouts 1 nuccnenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalUi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpeHue, 0600IIeHNE,
cucTeMaTHh3alusg 3HaHUH

16

OcCHOBHBIC TTOHATHUS U METOBI Kypca,
0000IIEHIE U CUCTEMATH3AIIU 3HAHWI

MopenupoBaTh peajibHbIE CUTYyaIluU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPQXXEHUSI, YPABHCHUS, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM ammapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3ybTar.

[TpumeHnsaTh pyHKIMH

JUT MOJICTTUPOBAHUS U MICCIICTOBAHUS
peabHBIX MPOIECCOB.

Pemars nipukiaHbie 3a1a4u,
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B TOM YHCJIE COLUATIBHO-
SKOHOMMYECKOT0 U (PU3UUECKOTO
XapakTepa, CPeICTBAMH alreOpbl
Y MaTeMaTUYECKOro aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136
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®EJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcss ogHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHus, TaK KaKk 00eCcIeYuBaeT BO3MOKHOCTb U3YUEHHSI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HANpPaBJIEHHOCTH U NPEIMETOB I'yMaHUTAapHOIo HUKIa. [[oCKOIbKY JIornueckoe
MBIIIJIEHUE, (QOopMUpYyEMOE TMpU H3YyYEHUH OOYYaroUMMUCA TOHSITHHHBIX OCHOB
r€OMETPUM, TPU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS IPU PELLIEHNHN 33]1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YaCTHOCTU (DU3UYECKUX 3a/1a4.

Llenp ocBoeHUs MporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE HHAMBHUAYAJIbHBIX CIOCOOHOCTEM OOYyYaroIMXCs NPU HU3Y4YEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHOl obnactu «Marematruka U HHGOPMATHKA)
yepe3 obecrieyeHue BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BAaHMS Oosee TIyOOKUX
rEeOMETPUYECKUX 3HAHUN U JIEHCTBUM, CHELU(PUUYHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo MpOo(eCCHOHATIBHOI0 O00pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BAaHUEM
MaTE€MaTHKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca Te€OMETpUM Ha yriIyOJEHHOM YpOBHE,
pacIIUPSIOMKUMH M YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue MpPEACTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOM KyJIbTYpbl H
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPHUH C OKPY)KAIOIIIMM MUPOM;

(dbopMupoBaHUE MPEACTABICHHS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILIUX
MaTeMaTHYECKUX MOJENAX, IMO3BOJIONIMX OINUCHIBATh W M3Yy4YaTb pa3HbIC SIBICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mo pasaeny «Crepeomerpus»
y4e0HOT 0 Kypca reOMETpHH;

(GopMUpOBaHUE YMEHHs BIaJ€Th OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl MU yMEHue
UX MPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMbl M HAXOIWUTh HECTAHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTE)KAX, MOJICIISIX U B PEAIbHOM MHPE
MHOT'OTPaHHUKH U TE€JIa BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTHYECKOTO0 MOCTPOEHUS
MaTeMaTUYeCKUX  Teopuil, (GOopMUpOBaHME TOHMMAHUS POJIM  AKCHOMAaTHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(¢opMupoBaHUE YMEHMsS BIAJETh METOJAAMHM JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHUs, YMEHUS UX NPHUMEHATh, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOJE
pELICHHs] CTEPEOMETPUYECKMX 3aJad M 337a4 C IPAKTUYECKUM COJEpKaHHUEM,

37



denepanbhas pabodas nporpamma | Matematuka. 10—11 kmaccsr (yriay0aEéHHbIN YPOBEHB)

dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKa3aTeJIbCTB MPU 00OCHOBAaHUU
MaTE€MaTUYeCKUX YTBEPKJICHUW M POJM AKCUOMATUKHA B IPOBENECHHM JIEYKTUBHBIX
PacCyXJICHUU;

pPa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM
oOyyaroumxcsi, IMO3HAaBATEJIbHOM  AKTUBHOCTH,  MCCIEIOBAaTENbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHUSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHue PyHKIMOHAIILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEHN
B pEANbHBIX JKU3HEHHBIX CUTYyalMsX M TpPU U3YYCHUH JPYIHMX Yy4eOHBIX
IIPEIMETOB, POSIBJIECHUS 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIIMPOBAHUS pealbHBIX
CUTYyalllld, WCCJIEIOBAaHUSA IOCTPOEHHBIX MOJENIEH, WHTEPHpPETalun IOJIY4EHHBIX
pE3YIBTATOB.

OCHOBHBIMHM ~ COZIepKaTeIbHBIMM JIMHUSIMUA ~ y4eOHoOro Kkypca «l'eomeTrpusi»
B 10-11 «xnaccax sBisrorcs: «lIpgmble ©  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanaukmn», «Tena BpameHus», «BeKTOpbl U KOOPIUHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATUSMMY», PEJICBAHTHBIX I'€OMETPUU Ha YriIyOs€HHOM ypoBHe oOyuyeHus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KaTeIbHbIM JIMHUSAM Y4e€0HOro Kypca, a
(dbopMUpOBaHUE JTOTMYECKUX YMEHHUI pacIpeiesseTcss HE TOJbKO MO COJEpKaTeIbHbIM
JUHUSIM, HO U 1o rogam oOyueHus. Copep:kaHue 0oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHOi  paboyeil  mporpammel,
pacnpenenéHHbIM MO TroJaM OOy4YeHHUs, CTPYKTYpPUPOBAHO TakUM OOpa3oM, uTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMATILHBIM BOMpOcaM OOydYaroluecss oOpalaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMU TOHSITHUSIMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHHEM MPHUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY I€OMETPHYECKHX
NpE/ICTaBIICHUIA OO0y4aroluxcsi, pacmupsis u yriayomnss e€, o0pazys MpouYHbIe
MHOYECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus i quddepeHnnanuy o0ydeHusl, TOCTPOSHUSI MHANBHIYaTIbHBIX
0o0pa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIyONEHHOE U3YYEHHE TE€OMETPUU
KaK COCTaBJIAIOIIEN yueOHOro nmpeamera «MaTtemarukay;

HOJArOTOBUTh OOYYAIOUIUXCSA K MPOJODKEHHUIO M3YYEHHUS MATEeMaTHKU C Y4ETOM
BbIOOpa Oynymied mnpodeccuun, oOecreynBas MPEEMCTBEHHOCTh MEXAY OOIIUM
1 IpohecCuoHaNbHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomMeTpusi» Ha yriyOJI€HHOM YPOBHE OTBOJUTCS
204 yaca: B 10 kmacce — 102 uaca (3 yaca B Henmemo), B 11 kimacce — 102 yaca
(3 yaca B HezieIO).
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COJEPXXAHUE OBYUYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTre 06 akcHOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJICICTBUS U3 HUX.

B3anMmHoe pacnonokeHue OpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
MapajuleJbHbIE U CKpeluBarommecs npsmele. [[pu3Haku CKpelMBarOIUXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MApAJIIENbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICIBHOCTb TPEX NMPSAMBIX, IAPaJUICIbHOCTD NPAMON U TNIOCKOCTH.
[TapannenbHOoe M LIEHTpabHOE MNPOCKTHpOBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapauielbHOr0 MpoekTupoBaHusd. W3oOpaxenue ¢uryp B mapaienbHOR
IPOCKIMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY HPSIMbIMU
B NIpocTpaHCTBe. llapayenbHOCTh TIIOCKOCTEN: MapasuiesibHbIE IJIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOocKocTel. [Ipocrelimye npocTpaHCTBEHHbBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuiesIeUIe], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTh MHPSAMOM M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, IPSIMBIE NAapAJICIbHBIE U NEPIECHAUKYIIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIIPHOCTU MPSMOW M TUIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHANKYISIPHOU
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [lepnen UKy pHOCTD TIJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIIPHOCTHU BYX IUIOCKOCTEN. Teopema 0 TpEX neprneHauKyspax.

VYTIiabel B IPOCTPAHCTBE: YroJl MEXAY MPAMOM M IIOCKOCTBIO, ABYIPAHHBIN IO,
JMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii 1 MHOrorpaHsble yribl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoHCTBa IUIOCKMX MW JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIja.

MHoOrorpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrospHas npusma,
npsiMasi W HaKJOHHAsT TPU3MbI, OOKOBasgs U TMOJHAs MOBEPXHOCTh IPU3MBI.
[Napannenenunen, NpsIMOYTOJIbHBIN MTapaUIEIEIUIE] U €ro CBoMCcTBa. Kparyaiiime nytu
Ha I[IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuna: n-yroiapHas nupamuja, MpaBUibHAS U YCEUEHHAS] MUPAMUJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBUiIbHOM mnuUpamunbl. [IpaBuibHBIC
MHOTOI'PAHHUKHU: TPAaBUJIbHAS NpU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHAs
TpeyrojibHas NMUpaMuaa U MpaBWIbHBIN TeTpadip, kyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOIPAHHUKAX: OKTa3p, NOJCKa3Ip U UKOCA/IP.

Brruncnenue 371eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHand, yriel. [lnomanas
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsIMOM Tpu3Mbl. [lnomans 60KoBOW MOBEPXHOCTH U
NOBEPXHOCTH MPABWJIBHOM NUPAMUBI, TEOPEMA O IIOMAAN yCeUEHHON MMPAMU/IBI.

CummeTrpust B TPOCTPAHCTBE.  JJIEMEHThl ~ CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHUKOB. CHMMETpHsi B  NpPaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjiesienunena, CUMMETPUS TMPaBWIBHBIX MPU3M, CHUMMETpUS IPaBUIbHOU
NUpaMUIbL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTUA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IIPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOEHUS BEKTOPOB. CBOMCTBA yMHOKEHUS BEKTOpa HAa 4uco. [loHsITHE KOMILIaHApHBIE
BeKTOphl. [lpu3Hak koMmmuianapHocTu TpEX BeKTOpoB. lIpaBuno mnapamienenunena.
Teopema 0 pa3in0KEeHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [ IpsiMoyrosbHas
cucTeMa KoopAuHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBS3b  MEXKIY
KOOpJAMHATAMH BEKTOpAa M KOOpJWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKaIsipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsTHS: UAMHAPUYECKAS TOBEPXHOCThH, KOHMYECKAsi TOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpa3zywmiue TMoBepxHocTe. Tema BpamieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl U TIOCKOCTH,
KacaresbHas IIIOCKOCTh K cepe. M300paskeHue Te BpallleHusl Ha MII0ckocTu. Pa3BépTka
MUIMHAPA U KoHyca. CummeTpust cepsl U 1mapa.

O6béM. OcHOBHBIE CBOWCTBA 00bEMOB Tell. Teopema 00 00BEME MPAMOYTOIBLHOTO
napajienenunena u cieacTBus u3 He€. OObEM NpSIMOW M HAKJIOHHOW MPH3MBL,
WIMHIPA, TUPaMUJIbl 1 KoHyca. OOBEM I1apa U mapoBOro CerMeHTa.

KoMOuHanuu Ten BpailieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B LWJIAHID,
ornucaHHas okoJo uinHapa. [lepecedenue cdepsl 1 mapa ¢ miockoctblo. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTrOrpaHHHMKA, OMKUCAHHOTO OKOJO chepsl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WJIM TEJIO0 BpaIICHUS.

[Inomaas NOBEpXHOCTH LIWJIMHIPA, KOHYCA, IIIomaab chepsl u e€ yacteil. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAJAEH MOBEPXHOCTEU MOJOOHBIX (DUTYP.
[IpeoOpazoBanue  momoOusi, romMoTeTusa. PemieHue 3aga4y  HaA  IUIOCKOCTH
C HCMOJb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne cedyeHM MHOTOTPAHHUKOB M TEJI BPAILICHUS: CEUECHHUS UUIUHIpA
(mapamienbHO U MEPIEHIUKYISIPHO OCH), CEYEHUS KOHYyca (TTapayljieIbHOe OCHOBAHHIO U
IPOXOJIAIIEE Yepe3 BEPIUIHMHY), CEYEHMUs [Iapa, METOAbI IMOCTPOEHUSI CEYEHUM: METOL
CJIENOB, METOJI BHYTPEHHETO NMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOMKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOIO YMHOX€HUsA. IIpsAMOyrosibHas cucreMa KOOpAHMHAT
B nipoctpaHcTBe. KoopanHatel BekTopa. Paznoxenue Bekropa no 6asucy. Koopaunartao-
BEKTOPHBIN METO/ IIPH PEIICHUU T€OMETPUYECKUX 3a1a4.

J{BUKeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpancTBa. Otodbpakenus. J[BuxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWI)KCHUM. BuHAbl JIBWKEHUN: TMapajlUIeNIbHBIA IIEPEHOC, LEHTpajlbHas
CUMMETpPHS, 3€pKajbHas CHUMMETpPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
noao6us. [lpsamas u cepa Ditnepa.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiicss HAy4YuTCs:

CBOOOIHO OIMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUH TIPH PEIICHUH
3a71a4 ¥ MPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

MPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEICTBUSl W3 HHUX MpPU PEHICHUU
r€OMETPUUECKUX 3a/1aY;

KJIacCU(UIIUPOBATh B3aMMHOE  PACIIOJOKEHHE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OMEPUPOBATh MOHATUSIMU, CBSI3aHHBIMM C YIJIAMU B MPOCTPAHCTBE:
MEK]ly IPSMBIMU B MIPOCTPAHCTBE, MEK1y NPSIMOM U TIJIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUPaMUA,
MPSIMOYTOJILHBIN Mapajuiesienumne, Kyo);

KJ1acCu(PUIIMPOBaTh MHOTOI'PAHHUKHU, BEIOMPAsi OCHOBAHUS JIJIsl KJIaCCU(PUKAITUY;

CBOOOTHO OMEPUPOBATH MOHSTHSAMU, CBSA3aHHBIMH C CEYECHHUEM MHOTOIPAaHHUKOB
MJI0CKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPAILHOE U OPTOTOHAIBHOE IMTPOSKTUPOBAHUE (DUTYD
Ha TUIOCKOCTh, BBIMOJHATh U300paKeHUs PUTYpP HA MIIOCKOCTH;

CTPOUTHh CEUEHHS MHOTOIPAHHUKOB pA3IMUYHBIMM  METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKYy, CHHU3Y;

BBIUMCIISATh IUIOMIAM TOBEPXHOCTEH MHOTOIpaHHUKOB (MpU3Ma, MNUPaMHJIA),
TEOMETPUYECKUX TN C MpUMEHEHUEM (HOPMYII;

CBOOOZHO OMEpUPOBATh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOAHO  OMEpUpPOBaTH  MOHITHSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4u Ha J0Ka3aTeIhCTBO MAaTEMaTUUYECKUX OTHOIICHUM W HAXOXKICHUE
F€OMETPUUECKUX  BEJIIMYMH, MPUMEHSAS  HM3BECTHBIE METOJAbl MPU  PEUICHUU
MaTeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;

41



denepanbhas pabodas nporpamma | Matematuka. 10—11 kmaccsr (yriay0aEéHHbIN YPOBEHB)

OPUMEHATh  INPOCTEHINNE  IMPOTrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHNH CTEPEOMETPUUYECKUX 3a1aY;

W3BJICKATb, peoOpa3oBbIBaTh 17} WHTEPIPETUPOBATH uH(popmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MPEACTABICHHYIO Ha 4YEepTeKax M
PUCYHKAX;

IPUMEHSTh IOJY4YEHHbIE 3HAHWS HA IPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaJIbHBIE CUTYAllMHU, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIMpPOBaHHON MPoOJIEMbl, MOJEIUPOBAThH peajbHbIE CUTYAI[UU Ha
A3bIKE TEOMETPUH, HCCIEAOBaTh TOCTPOECHHBIE MOJAEIM C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHITHI U TEOpeM, armnapara aireopsl, pelaTh NpaKTHYecKue 3a/1a4H,
CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS FE€OMETPUM KaK COCTaBHOU
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOydaronuiicss Hay4YuTCs:

CBOOOIHO OTIEPUPOBATH OHATHIMH, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUICCKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;

OTIEpUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BpAIICHUS: [IMJIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacro3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHYC, cepa U map) v OOBICHATH
CIIOCOOBI TTOJTYUEHUS TEJ BpAICHUS;

KJIaccu(puIMpoBaTh B3aMMHOE PacIiookeHne chepbl U TIOCKOCTH;

BBIUMCIISATh BEJIMYHMHBI JIEMEHTOB MHOTOTPAHHUKOB W TeNl BpallleHHs, 00bEMBI U
IUIONIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpAICHUS, TCOMETPUUYECKUX Tell
C MpUMeHeHneM (HopMYyII;

CBOOOIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIN B Cepy M OMUCAHHBIN OKOJIO ChEephl,
cdepa, BIMCAHHAS] B MHOTOTPAHHUK WM TEJIO BpallleHUS;

BBIUHCIISATh COOTHOIICHUS MEXKY TUIONIAIAMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHUS;

U3BJICKATh, HUHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIUIO
O MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YepTEeXKaX U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTEPAIMU HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapTOBOW CUCTEME KOOPANHAT;

pemarh TeOMETPUYECKHE 3a/aud Ha BBIUHUCICHHUE VYIJIOB MEXIAY MNpPSIMbIMUA M
MJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C JIBH)KEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JABUKCHUU;

BBITIOJIHSITH U300paKEHHUs] MHOTOTPAHHUKOM U TEJI BPAILCHUS MPHU MapayieIbHOM
nepeHoce, MEHTPAIbHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsSIMOM, TTpeoOpa3oBaHusl MOA00US;

CTPOUTHh CEUEHHMS MHOTOIPAHHUKOB U TeJl BpallleHUs: CEYEHUs UWINHJpa
(mapaymiensHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUs KOHyca (MapaieIbHOe OCHOBAHUIO U
MPOXOASIIEE YEPE3 BEPIINHY), CCUCHUS 11apa;

UCIIOJIb30BAaTh METOAbI OCTPOEHUS CEUEHUMN: METOJ CIIEJIOB, METOJ, BHYTPEHHETO
MPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYILIEeH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSATh T€OMETpUUECKUEe (aKThl JJIsl pEUICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIOIINX HECKOIBKO IIAroB PEIIEHUs, €CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3aJa4u Ha J0Ka3aTeJIbCTBO MAaTEMAaTUUYECKUX OTHOIICHUM UM HaXOXKICHUE
TEOMETPUYECKUX BEIIMYUH;

MPUMEHSTH TPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMM YHUKAIITUOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

IPUMEHSTh MOJYyYEHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh PEAJIbHbIC CUTYAllUH, IPUMEHATh U3YUEHHBIE MTOHSATHUS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa PEIICHHs MaTeMaTH4ecKh CHOPMYIUPOBAHHOW MPOOJIEMBI,
MOJICIMPOBATh pPeajbHbIE CUTYallUM Ha SI3bIKE F€OMETPHUH, HCCIIEIO0BATh MOCTPOCHHBIE
MOJIEJI C WCIOJB30BAaHUEM I€OMETPUUYECKUX TMOHATHN M TeOpeM, armapara ajareOphl,
pemaTh MpakTUYECKUE 3a7a4M, CBSI3aHHbIE C HaX0XKJICHUEM IeOMETPUYECKUX BEJINYHH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I'€OMETPUU KaK COCTaBHOM
yacTu GyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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10 KJIACC
HasBanue KommaectBo OcHOBHBIC BUJIBI IEATEITLHOCTH
OcCHOBHOE coaepkaHue
paznena (TeMbl) Kypca 4acoB y4aIuxcs
BBenenue B cTepeoMeTpuIo 23 OCHOBHBIE ITPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
pSIMBIX (OTPE3KOB), CEPENUHBI
OTpe3Ka.

[TonsiTHs: Mepecekaronmecs mIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
HOJYIIPOCTPAHCTBO.

MHororpanHuk#, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICACTBUSI U3 HUX.

CniocoObl 3a1aHus IPSMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE.
O003HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOMW BBITIOJIHSETCS IJIAHUMETPUSL.
Jlemate mpoCTENIINE JJOTUYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOIUTE pUMEPHI PEATbHBIX
00BEKTOB, UCATH3AINEH KOTOPHIX
ABJISIFOTCS AKCHOMBI T€OMETPHH.
N3ydarh, IpUMEHSATH IPUHIUATIBI
MMOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEYEHHUM METOJI CJIEOB, METO/
BHYTPEHHET0 IPOCKTUPOBAHUSI, METO/T
MEepEeHOCca CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyecKkue 3a1a4un:
Ha OIPEJCIICHUE BUJIA CEUEHUS U
HaXO0XKJICHUE €ro MJIOIIa IH.
AKTyau3upoBath GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30Barh Npu pelieHUH 3a1a4d

44



denepanbHas pabouas mporpamma | Marematuka. 10—11 kmacest (yriy0aéHHbBI yPOBEHB)

NUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIC
POXOIAT yepe3 ux peéopa.
N300paxkenne nepeceueHus
MTOJIYYEHHBIX TJIOCKOCTEM.
PackpammBaHre NOCTPOEHHBIX CEYEHUN
pa3HBIMHU IIBETAMH.

Meron cnenoB sl TOCTPOCHUS
ceyeHnuii. CBOMCTBa epeceueHui
NpsAMBIX U TuiocKkocTel. [loctpoenue
CEUEHUI B MUpaMuje, Kyoe no Tpém
ToukaMm Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh 111aroB
MOCTPOCHHUS.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
orpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHHMSIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUIAHUMETPUYECKHUE (PAKTHI
U METOJIbI:

Teopembr Dasieca u

0 MPONOPLUOHAIBHBIX OTPE3KaX.
AJITOPUTM JI€TIEHUS OTPE3Ka

Ha 71 paBHBIX yacteil. Teopema
Menenas.

PaBHOOEIpEeHHBIN TPEYTOJIBLHHUK.
PaBHOCTOpOHHMY TPEYT OJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/THEN JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojabHuKa. CBOMCTBO MEAUaH
TPEYrOJIbHUKA.

[Tpuznaku mo00ust TPEYroJIbHUKOB.
[TonyuyaTs npeacTaBaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHUSI T€OMETPUU
KaK COCTaBHOM 4acTu (yHJIaMEHTa
Pa3BUTHUS TEXHOJIOTUI

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoioKeHUe NMPSMBIX

B IIpocTpaHcTBe. CKpeluBaronmecs
npsMble. [IpU3HaKK CKpEMBAIOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KnaccuduunupoBaTs B3auMHOE
PaCIIOJIOKEHHUE TTPAMBIX

B IPOCTPAHCTBE, HILTIOCTPUPYS
PUCYHKaMH Y MPUBOAS PUMEPHI
Y3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOU NapajuIeIbHON JaHHOU
IIPSIMOM, TPOXOASILIEH YePE3 TOUKY
IPOCTPAHCTBA U HE JISKAILECH

Ha JTaHHOW MPSMOM.

JlemMa 0 miepecedeHun napasseabHbIX
MPSAMBIX TNIOCKOCTBIO. [lapannensHoCTh
TpEX MpsiMbIX. TeopemMa o TpEx
MapassIeIbHbBIX MPSMBIX.

Teopema 0 CKpENMBAIOMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaJIEIBLHOIO
npoektupoBanus. M3o0paxkenue
pa3HbIX (QUTYp B MapauieIbHOM
MTPOEKIINU.

[lenTpanbHas TPOEKIIHSI.

VYrou ¢ coHanpaBIE€HHBIMA CTOPOHAMU.
VYron Mexay npsiMbIMHU.

3agauu Ha J0Ka3aTeIbCTBO U
UCCIIE0BAHUE, CBSI3aHHbBIC

C PacnoJI0KEHUEM MPSMBIX

B POCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYHIECTBOBAaHUHU U €IMHCTBEHHOCTHU
NapajjIeIbHON MPSIMOM, POXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIlen Ha APYrou npsaMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapalIeIbHbIX NPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOIIUXCA MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBACHATH, UYTO HA3bIBACTCS
NapaJJIENIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE GUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOKMCTBA NApaJLIEIBLHOIO
MPOEKTUPOBAHUS.

N300pakaTh B mapayiieabHOM
MIPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3anadn
Ha JJOKAa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSA3aHHBIE C PACIIOJIIOKEHUEM IIPSIMBIX
B IIPOCTPAHCTBE.
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[TpoBOIUTH MOKA3aTEIBHBIC
paccyXJICHHS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTRE.
CpaBHUBaTh, aHATTM3UPOBATH U
OLICHHBATh YTBEPKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonenupoBars pealibHbIE CUTYalUH,
CBSI3aHHBIC CO B3aUMHBIM
PacCToOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBarh mocTpoeHHBIE MOJIETTH

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUHN U TEOpEM, ammapara ajireopsl,
1M (DPOBBIX PECYPCOB.

[TonyyaTh mpeacTaBIecHUE

0 LEHTPATHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PaboT MO TEOPUH
TIEPCIIEKTUBBI

[lapannenbHOCTh NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHATHS: TApAIUIETLHOCTD MPSMOU U
IIJIOCKOCTH B IMPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH IPSIMON U
I0CKOCTH. CBOMCTBA MAapaJuIEIbHOCTH

KnaccuguunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TPSMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE PUMEPBI
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MPSAMOM U TTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENbCTBO,
CBSI3aHHBIE C NIAPAJUIEIILHOCTHIO

MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, MPOXOISAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAILIEIIBHOTO APYTOU TIPSAMOM.
Pacuér ornomenuit. [lapamnensHas
MPOEKIMS, IPUMECHEHNE

JUJIS1 TIOCTPOEHUSI CEUeHUH KyOa

Y NTapajuIeIIeNnIIe 1a.

CaolicTBa napajuiesenuneaa U Tpu3Mal.

[Tapannensnbie ockocTu. [lpusnaku
MapaJJIEIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 mapajIeIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOASALIEN YepeE3 TOUKY, HE
MIPUHAJIEKAILYIO TaHHOM TJIOCKOCTH U
CIICCTBUS U3 HEE.

CBolicTBa napajuieIbHbIX TUIOCKOCTEN:
O MMAPAJIEIIBHOCTH IPSIMBIX
MEPECECUCHUS P NIEPECCUECHUU JBYX
MapaJUIEIBbHBIX TUIOCKOCTEN TPETHEM;
00 OoTpe3Kax MapauieNbHbIX MPSMBIX,
3aKJTIOUYEHHBIX MEXKYy apajuIeIbHBIMU

Y3 PEATbHOMN KU3HMU.

@opMyIMpPOBaTh ONPEICIICHAE
MapajjIeIbHbIX IPSAMOU U TNIOCKOCTH.
Jloka3bIBaTh NMpU3HaAK

0 MapaJUIeIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOMCTBA NapalIeIbHOCTH
MPSAMOM U TUIOCKOCTH.

Pemars crepeoMerpruueckue 3agadu
BBIYMCIICHUS U I0KA3aTENbCTBO,
CBS3aHHBIE C NTAPAJUIEIILHOCTHIO
IPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amaumn

Ha IIOCTPOCHHUE CEUEHUM HA YepTexkKax
TETpadipa U napajuiesIenuIie1a.
Pematp crepeomerpuyeckue 3aaauu,
CBSA3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHHS

IIPU PELICHUN TEOMETPUUYECKUX 3a1a4
CBA3aHHBIX C NaPAJUIEIbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

C ApAJUIETLHOCTHIO IPSIMOM U
IJIOCKOCTH B IPOCTPAHCTBE;
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IJIOCKOCTSAMM; O NEPECEUECHUH MPSIMOU
C IBYMs MapajuieIbHbIMU TUIOCKOCTSIMU

MOJIEIMPOBATh PEAIbHBIE CUTYaIINH,
CBSI3aHHbBIE C APAIIIEIBHOCTHIO
NPSIMOM U IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TeprieB UK YIISIPHOCTD
IIPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTopenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa KyOa ¥ IPSIMOYT OJILHOTO
napasuienenuieaa. Beraucienue 1iumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockoctu. [Ipusnak
NEPNEHUKYIIIPHOCTH MPSMOU U
IJIOCKOCTH. TeopeMa O CyIeCcTBOBAHUHN
U €JIMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISPHON
K ruiockoctu. [lnockoctu u
MEePHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieHAUKYIIAp U HAKJIOHHAS.
[TocTpoeHne nepneHauKysipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEepIEHAUKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyalu3upoBath (GakThl U METOJIbI
MIJIAHUMETPUH, PEIICBAaHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHUHU.
DopMyaMpOBaTh ONPEACIICHUS:
MEePHEHIUKYJIISIPHBIX MPSIMBIX

B [IPOCTPAHCTBE; ONpPECICHUE MPSIMOH,
NEPHEHIUKYIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: IEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapauIeTbHOCTHIO IPSIMBIX U UX
NEePHEHIUKYIISIPHOCTHIO K MJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK MEPIEHIUKYISIPHOCTH MPIMOU
Y IUIOCKOCTH; TEOPEMY

0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
PSAMOM, ITPOXOSIIEN Yepe3 TaHHYIO
TOYKY W NEPIEHANKYISIPHON K TaHHOU
MJIOCKOCTH.

N300pakaTh B3aUMHO
NEPHEHUKYJIISIPHBIE TTPSIMYIO
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Yron Mexay CKpeImBaroIAMUC
npsiMbIMU. [lorck mepneHIuKyIIpHbIX
IPSIMBIX C IOMOUIBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpTroroHangpHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuit Kyoda, MpU3MBbI,
MPaBUIILHON MUPAMUJIBI C IOMOUIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH. [Imockoctn
CUMMETPHUI B MHOTOI'paHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U TUTIOCKOCTH KaK CIIEACTBUE
cummMeTpud. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccTrossHuid OT TOUKH

10 T1ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJIISIPbI: CAMMETPHS, CABUT
TOYKH M0 NApaAIIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON PSIMO,
M3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

DopMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPA MO0 OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosrydats npeAcTaBieHUE O 3HAYEHUH
NepreHANKYIIApa Ui Ipyrux o0iaacten
Hayku ((pu3nka, SHEPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B PEATbHOMN KU3HU
(TexHMKa, OKpYKaroIas 00CTaHOBKA).
JloKka3bIBaTh YTBEPKEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIEHINKYIJIPHYIO K TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIISIpaX U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEePHEHIUKYJIISIpaXx.

[Tomy4aTs npeacraBiieHHUE

00 OpTOrOHAIBLHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPSAMYIO.

Pemars crepeoMerpruueckue 3aiauu,
CBSI3aHHbBIE C NEPIIEHIUKYIIIPHOCTHIO
PSMOM U TUIOCKOCTH.

Pemate npukiiagHsie 3a0a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
F€OMETPUYECKUX BEJIUYMH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYJIIpax,
HaXO0XJIEHUEM PaCCTOSIHUU,
ITOCTPOEHUEM ITPOECKIIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKJICHUS C LENbIO BbISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIIM3UPOBaTh U MOJIECIUPOBATh

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYIJIIPHOCTHIO TIPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEJIY, B TOM YUCJIE U

C UCTIOJIb30BaHMEM armapara aareopbl

VYTIIBI U pacCTOAHUA

16

[ToBTOpEHME: YrOJ MEXKTY NPIMBIMHU
HAa [JIOCKOCTH, TPUTOHOMETPUS

B IPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: YrOoa MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMU

B IpocTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYHUCIICHUS YIJ1a MEXKIY
MPSIMBIMUA B MHOT'OTPAHHUKAX.

AKTyanu3upoBaTh (DaKThl U METOABI
IUIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

@opMyIMpPOBaTh ONPENEICHNAE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YIJIOB JABYTPAHHOIO YIJIA.
KnaccuduuupoBaTs ABYrpaHHbIE YTJIbl
B 3aBUCHMOCTH OT UX I'PATYCHON MEpBHI.
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JIByrpanssiii yros. CBONCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
rrockocten. [IpusHak
NEPIEHINKYIIPHOCTH ITIOCKOCTEM;
T€0-peMa O MPSMOU MEPECEUCHUS JBYX
IIJIOCKOCTEN MEPIEHUKYIIIPHBIX
TPEThEN IUIOCKOCTH.

[IpsAMOYTOJIBHBIN MTapajuIeIICINIIE;
KyO; U3MepeHHsI, CBOMCTBA
PSAMOYTOJIBHOTO MapaJulesIeIUuIeNa.
Teopema 0 quaroHaau NIpsIMOYrOJIbHOTO
napaJyIesICAIea U CIEICTBUE U3 HEE.
CtepeoMeTpruUeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
PacMoJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPELIUBAIOIINECS
psIMbIE, MTapaJuIeIIbHbIE ITIOCKOCTU

B CTaH/IAPTHBIX MHOTOI'PAHHUKAX.
[Tapa napajuteNbHBIX TIOCKOCTEN

Ha CKPEIIMBAIOLIUXCS NPAMBIX,
paccTOSHUE MEXTY
CKPEIIMBAIOLIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYAIUX.

OnyckaHue NepreHIuKyIspos,

DopMyJIHPOBATh ONPEICICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MTPU3HAKE
NEePHEHUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

DopMyIIHPOBaTh CIIEACTBUE

(M3 mpU3HAKa) O MEPHEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsi NEPHEHAUKYJIIIPHA
MPSIMOM, IO KOTOPOM MEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUA O €0
CBOWCTBAX; TEOPEMY U CIEACTBUE

13 HEE O AUaroHassX MpPsSIMOYrOJIbHOIO
napajuieJenuIea.

Pemate crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEU, HCTIOB3YsI
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH TOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHBIE PACCYKICHUS TTPU
pEUIEHNH TeOMETPUYECKHX 3a/1a,
CBSI3aHHBIX C NEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluH, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOAHUN OT TOYKHU
JIO TOYKH; IPSMOM; TIIIOCKOCTH.
Brruucnenue paccTossHUN MEXY
CKPELIMBAIOIIMMUCS MPSIMBIMU

C TOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIs1 TPEXTPAHHOTO yIJia. DJIeMEHThI
cheprudecKoi reOMEeTpHu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIE

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

HccnenoBarb mocTpoeHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemates npuknagHbie 3a1a4mu,
CBSI3aHHBIC C HAXOXJICHUEM
T€OMETPUIECCKUX BEITMUHUH

MHororpanHuku

Cucremaruzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. [Ipsimast u HaKJIOHHAs
npu3Mbl. [IpaBunbHas npusma.
[IpstmMoii mapasuienenures,

PsIMOYTOJIbHBIN Mapajuiesienue, Kyo.

Brlykibie MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBruiibHBIE U
MOJIYIPABUIIBHBIE MHOTOTPaHHUKHU

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aMe4aHusl,
KOMMEHTapHH.

AHaIIM3UPOBATh PEIICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPAaHHUKHU
C 3aJIaHHBIMHU CBOMCTBAMM;
BOCCTaHaBJIMBATh OOIIUNA BU]T
BBIITYKJIOT'O MHOTOTPAHHHKA T10 ABYM
€ro MPOCKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPaHHUKHU
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C Pa3HOM DUJIEPOBON XapaAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOI'paHHUKOB. [maHnpoBarts
NIOCTPOEHUE MPABUIIbHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTAX
JOPYTUX NPABUIIbHBIX MHOTOIPAHHUKOB

BekTops! B mpocTpaHCTBE

12

[loHsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasjenenuneaa, YMHOXKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICHKAIIIHX
B OZHOW IUIOCKOCTH.

CkansipHoe Mpou3BEJCHUE,
BBIYHCIICHUE YIJIa MEXIY BEKTOPaMHU

B IIPOCTPAHCTBE.

[Ipocrenuine 3ana4n ¢ BEKTOpaMu

AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIaHapHbIEe BEKTOPHI. [IpuBOANTH
IpUMEPBI (PU3HUECKUX BEKTOPHBIX
BEJIIMYMH.

OcBauBath IMpaBujia BHIMTOJIHEHUS
JICUCTBUM CJII0KCHUS U BHIYUTAHUS
BEKTOPOB, YMHOXXE€HUSI BEKTOPA

Ha 4YHCJIO.

Jloka3pIBaTh MpHU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM

54



denepanbHas pabouas mporpamma | Marematuka. 10—11 kmacest (yriy0aéHHbBI yPOBEHB)

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AINS 3HAHUUN

Oo6o6n1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 kJracca, cucrtemMaTu3anys 3HaHUM.
HcTopus pa3BUTHSI CTEPEOMETPUU KaK
HAYKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHUM

Pemars crepeomerpuueckue 3agadn
Ha JJOKa3aTeNbCTBO MAaTEMaTHYECKUX
OTHOILICHU, HAX0XKACHUE
T€OMETPUYECKUX BEJIUYMH (JJTHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcnonp30Bars npu pelieHuu
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUHU CTEPEOMETPUUECKUX U
MJIAHUMETPUYECKUX 3aa4.
CpaBHHMBATh U aHATU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYKHOCTbH €€ MOJCIUPOBAHMUS HA
A3bIKE TEOMETPUH.

MopaenupoBath peaqbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBAThH
MIOCTPOEHHBIE MOJENH, B TOM YHUCIIE U
C UCIOJIb30BaHUEM arlrapara anreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
porpamMMBbl IIPU PEIICHUU 33]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUUN
KAaK O pa3BUBAIOLLIEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU OObEKTaMH,
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MTOMOTAOIIEN PEIIUTh PEaTbHbIC
YKU3HECHHBIE CUTYallMu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHATIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBLIC MOACIIN.

Hcnonws3oBaTh 11 pOBEIE peCypCh

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonunuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHue
paszzena (TeMbl) Kypca 4acoB yUanmxcs
AHaTUTHYECKasT TCOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE YIJa MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE IUNIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInnenHbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaAIIMTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOYKH JI0 TIJIOCKOCTH
B KOOpIMHATaX.

Haxoxnenne paccTossHUI OT TOUKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOM
MUPAMUIE

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTUM.

CBOAUTH CMCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnoMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ mOMOIIBIO CKaISIPHOTO
YMHOXEHHUS JUIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIIEHAUKYJIAPHOCTh BEKTOPOB.
BriBOoAUTE ypaBHEHHE MIIOCKOCTH U
(hopMyITy pacCTOSIHUSI OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU T€OMETPUUECKHUX 3a]1a4
Ha TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3UpoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMU U
KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara aiareOpbl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIUS 3HAHUU

15

CedeHnst MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METOJ
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
IepeceyeHus MPAMBIX U IJIOCKOCTEH.
[lapannenbHble NPSAMBIE U TUIOCKOCTH:
IapajuIeNIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKPEIMBAKOLIIUMUCS IPSMBIMHU.
[lepnieHAMKYJIApHBIE NPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MIEPIEHANKYJIIPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpuueckue 3agauu
Ha JI0Ka3aTEeIbCTBO MaTeMaTUYECKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEIMYUH (JIJIMH,
VIJI0B, TUIONIAIeH, 0OBEMOB).
Hcnonb3oBaTh Nnpu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYecKue (DaKThl K1 METO/IBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPY PEIICHUU CTEPEOMETPUUYECKUX
3ajad.

CpaBHUBATh U aHATTM3UPOBATH
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B MHOTOT'PaHHHKAX.
[loBTOpeHnue: momann
MHOT'OYT'OJIbHUKOB, ()OPM YITBI

JUTSL TUIOMAe, COOOpaKeHUsI
TOJTO0HSI.

[TInomany ceueHnii MHOIrOrPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpakeHUs MO00us

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

Ha A3BIKE TEOMETPUH.

MopenupoBarh peaJIbHYIO CUTYaLUIO
HAa A3BIKE TEOMETPUM U UCCIEN0BATh
IIOCTPOECHHBIE MOJIEIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM allllapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a7a4

O0BEM MHOrOTpaHHUKA

17

O0bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3aaauu

00 ynBoeHUU Ky0a, 0 KBajipaType
Ky0a; O TPUCEKLIUH yTJIa.
CtepeoMmeTpruUecKUe 3a1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapasuieienunea.
[Tpuknannble 3a1a4u, CBI3aHHBIC

C BhIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOT'O MapajuieIenuneaa.
O0BEM NpAMON TPU3MBI.
CrepeomMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM 00BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MIPU3MBI.

CB0OOAHO ONEpUPOBATH NOHATUAMM:
00BEM Tena, 00bEM NMPAMOYTOJIBHOTO
napajijiesienurea.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbeIBaTh TeopeMy 00 00BEME
MPSIMOYTOJILHOT O NapaJIIeNIeNHIeNa,
CJICACTBHS U3 HEE.

Pa3pe3aTs MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCICHUEM 00bEMa
MPSIMOYTOJILHOT O Mapaieenuneaa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C LEIbIO BBISBICHUS
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Brraucnenue o0bEMOB TEI

C MOMOIIBIO OIPENEIEHHOT O
uHTerpanga. O0bEM HAKIOHHOM
MPY3MBbI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/TBI.
OTtHormeHne 00bEMOB TTUPAMUT

C OOIIIUM YTJIOM.
CrepeomeTpruecKue 3a/1auu,
CBSI3aHHBIC ¢ 00bEMAaMHU HAKJIOHHOMN
MIPU3MBI, TUPAMUJIBIL.

[IpukiagHble 3a1a41 110 TEME
«OO0BEMEI TEII», CBA3aHHEBIE C 00BEMOM
HaKJIOHHOMW MPHU3MBI, TUPAMUJIBI.
[Ipumenenue 00EMOB. Beruncienue
pacCcTOsHUS A0 MJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TEOMETPUU PeaTbHbIC
CUTYaIllH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJILHOTO TIapaIeJIeuIe/a,
PU3MBI, TUPAMU/IBI.

HccnenoBarb moCTpOECHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyTy TSl BBIYUCICHUST 00BEMOB
TeJ.

Jloka3bIBaTh TeOpeMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHON MTPU3MBI U

JUTSI TIPOW3BOJIHHON TTPU3MBI.
Jloka3biBaTh TEOpPEMY: 00 00bEME
nupamMubl, GOPMyYITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHON MUPAMUIBI.
BoiBoauTs hopMyity JUist BBIYUCICHUS
00BEMOB YCEUEHHOU MUPAMUIBI

Tena BpameHus

24

[unuaapuYecKas MoBEpXHOCTb,
00pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH.

CB00OIHO OIlepUpPOBaTh NOHATHIMU:
UIMHPUYECKask TOBEPXHOCTH,
nuiuHap. M3ydaTts crnocoOsl
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Humuaap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepxXHOCTH
HUAJIMH]IPA.

Konunueckas noBepxHOCTb,
oOpa3yronue KOHUIECKOM
noBepxHocTH. Konyc. CeueHnue konyca
IJIOCKOCTBIO, MapauIeNbHOM
IIJIOCKOCTU OCHOBAHUS. Y CEYEHHBIN
koHyc. M300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW IOBEPXHOCTU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE,
MOCTPOCHUEM CEUEHHU M LIUIUHJPA,
KOHYCa.

[Tpuknanuele 3a1a4u, CBSI3aHHBIC

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenue cdeps! u mapa

¢ ockocThio. Kacanue mapa u
cdepsl I0CKOCThI0. By u
n300pakeHue mapa.

VYpaBuenue chepsl. [Inomans chepst u
e€ yacrei.

CummeTtpust cepsl H mapa.

MOJTYYECHUS [UJIUHIPUYECKON
MMOBEPXHOCTH, [IUIIUH]IPA.
N300paxkaTh MUIUHAP U €ro CEUCHUS
IIOCKOCTBIO.

CB0O0OOTHO OTIEpUPOBATH OHATHIMU
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHYyC. M3ydaTh criocoObl
NOJIYYEHUSI KOHUYECKON ITOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €ro CeueHus
ITIOCKOCTBIO, TPOXOSAIIEN YEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIISPHOU

K OCH.

BoiBoauTh (hopMyItbl SISl BBIYUCICHUS
OOKOBOU U TIOJTHOM MOBEPXHOCTEH Tel
BpamieHus. Pemars
CTEPEOMETPUUECKUE 33/1a4U, CBSI3aHHBIE
C TEJIaMU BpalIEHUs, HAX0XKICHUEM
[UIOIIa A OOKOBOM U MOJHOU
NOBEPXHOCTH, IOCTPOEHUEM CEUECHUIA.
Hcrnonbs30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (PaKThl 1 METOTBI.
CpaBHUBATh U aHAM3UPOBATH
YTBEPKJICHUS C LIEJbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO CPEepoi U IIapom,
MOCTPOCHUEM UX CEYECHUH
IIJIOCKOCTBIO.

[Tpuknannble 3a1a4u, CBI3aHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJJaPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TE
BpaleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena 1 MOBEPXHOCTH
BpaIlCHUS»

AHaM3UpOBaTh U MOJICIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWIAHIPOM.

HccnenoBaTh mOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara aiareopbl

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUU.

CB00OIHO OIepUpPOBaTh NOHATHIMU:
cdepa u map, LEHTP, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynHpPOBaATh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeJIbHOM MJIOCKOCTH.
BoiBoauTs hopMyity Juist BBIYUCICHUS
rionaau cdepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIoIaau cepsl U eé
4acTel, MOCTPOEHUEM CEUEHUI cepbl
U mapa.
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AHanmM3UpoBaTh U MOJICIIMPOBATH

Ha S13bIKE T€OMETPUHU peabHbIC
CUTYalLllH, CBSI3aHHBIE C IAPOM U
cepoii.

PemaTe mpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOUHAIIUU Tel
BpalICHUsI U MHOTOI'PaHHUKOB.
Hcnonbs30BaTh pH peLICHUH 33124,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpUUecKrue (DakThl 1 METO/BI.
Pewate cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C TEJIaMH BPAILCHUS,
ITIOCTPOCHUEM CEYEHUMN TEJI BpAallCHNs,
C KOMOWHAIUSAMU TeJl BPaLCHUS U
MHOT'OI'PaHHHKOB.

ITpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeJIbHbIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/a4,
CBSA3aHHBIX C MEPHEHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaM3UpoBaTh U MOJEIUPOBAThH HA
A3BIKE T€OMETPHUH peajIbHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAHHUKAMU.
HccnenoBaTe NOCTpOCHHBIE MOJENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreopbl
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[Tnomagy moBepxHOCTH
1 00BbEMBI KPYTJIBIX TEJ

O6BeM nmunapa. Teopema

00 00BbEME MPSAMOro HIWIHHAPA.
[Tnomanu 60KOBOM M TOTHOM
MOBEPXHOCTH IMIJIMH]IPA.

Brraucnenne 005EMOB TeI

C MOMOIIBIO ONPEAEIEHHOTO
unterpasia. O0bEM KOHYcCA.

[Tnomagm GOKOBOIT M TOJIHONU
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
LHUJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3ana4uu no Teme «O0bEMBI
Y IUIOLIAJIM TIOBEPXHOCTEN TEIL.
OO0BEM 11apa ¥ MapoBOro CEKTOpa.
Teopema 06 00wEMe mapa. [Tnomans
cepnl.

CrepeomeTpruecKue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
1apa, MapoBOro CerMeHTa, MapoBOro
CeKTopa.

[IpukiagHble 3a1a41 110 TEME
«OOBEMEI TEII», CBI3aHHEIC

¢ 00BEMOM I11apa U IIOIIAJIbIO CHEPHI.
COOTHOIIICHUST MEXKTy TUIOIIAIIMHU
MMOBEPXHOCTEH U 00bEMaMHU MOJOOHBIX

CB00OZIHO OIEepUpPOBaTh MOHATHIMU:
00BEM Tena, MIOWAAb TOBEPXHOCTH.
DopMyIUpPOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

JlokazbIBaTh TeOpEeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyItbl sl BBIYUCTICHUS
00BbéMa yceu€HHOTr0 KOHYca.
HccnenoBaTh MOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE ¥ C UCIOJIb30BAaHUEM
anmnapara anreOpbl.

3HaTh BO3MOKHOCTHU PELICHUS 3a7a4
Ha [MOCTPOCHUE LIUPKYJIEM U JTMHEHUKOM,
0 KJIACCUYECKHUX HEPa3pelInMbIX
3a/1avax.

CB0O0OOTHO OTIEpUPOBATH TTOHATHIMU
IapOBOM CETMEHT, IApOBOM CIIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXOXKICHUS
00BEMOB IIaPOBOI'0 CETMEHTA,
IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEpHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
PemaTe cTepeomeTprueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa, IIapoOBOTO
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Tell.

[TogoOHbIe Tea B IPOCTPAHCTRE.
N3menenne o0bEMa npu 1mogo00um.
CtepeoMmeTpruUeCcKUE 3a1auH,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTa, IIapPOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEpHI.

CpaBHUBATh M AaHATU3UPOBATH
YTBEPKJEHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, mapoBOTO CETMEHTA, IMapOBOT0O
CETMEHTA, IUIOMALI0 Cephl.
CB0O0OIHO OIEepUpPOBaTh MOHITHEM:
MOI00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00bEMBI TEI C TOMOIIIBIO
ONpeaeIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXTY
TUTOIIAIMU TTIOBEPXHOCTEH U
00BpéMaMU TTOJOO0HBIX TEI.
[TpoBOANUTH TOTMYECKH KOPPEKTHEIC
J0Ka3aTelbHbIC PacCyKICHUS

TIPY PEIICHUN TEOMETPHUECKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0K ICHHEM
COOTHOIIICHUSI MEXTY TUIOIIAISIMH
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MOBEPXHOCTEN U 00bEMaMHU MOJJOOHBIX
TeJ.

AHaM3UpoBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPHUU PEATbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMaMU U
MMOBEPXHOCTSIMU TEI,

HAa JI0Ka3aTeJIbCTBO U HAa HAXOXKICHUE
reOMETPUYECKUX BEIUUHUH

JIBr>xeHUs

JIBM>KEHUS IPOCTPAHCTBA.
OtoOpakenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoiicTBa
NIBIKEHUMN. Bunpl 1BM>KEHU:
NapajuieNibHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHS, 3epKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTrpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

[IpuMeHATh NpaBHiIa BBITOJIHEHNUS
JNEUCTBUN CIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOXXEHHUsI BEKTOPA

Ha YUCJIO IIPU PELICHUH 3aa4.
Haxonuts KOOpaHMHATHI BEKTOPA

B JJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcrioMHUTSE onpenienieHue CKalsipHOro
YMHOXXEHUS U €r0 CBOMCTBA.
BBIYUCIIATE C MOMOLIBIO CKAIIPHOTO
YMHOKEHUS IJIMHBI BEKTOPOB, YIJIbI
MEK]ly HUMH, YCTaHABJINBATh
[IEPIEHANKYJIIPHOCTD BEKTOPOB.
AHanM3UpoOBaTh U MOJIEIUPOBATH

HAa SA3bIKE TEOMETPUH PEAJIbHBIC
CUTYaIlH, CBSI3aHHbIE C PU3NUECKUMU
BEKTOPHBIMU BEIIMYMHAMH.
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Hcnonp30BaTh pU peLICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUEC
(bakThl U METOJIBI.

CB0O0OOTHO OTIEpUPOBATH OHATHIMU
0TOOpaxeHUe MPOCTPAHCTBA Ha ceOs,
JBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEeBasl U 3epKabHAsI
CUMMETPHH, TTapaJICIBLHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GuUryp.
Jloka3bIBaTh YTBEPXKJACHUS O TOM, YTO
[EHTpaIbHasl, OCeBas M 3epKaJbHAs
CUMMETPHH, TAPALIETBHBIN IEPEHOC
SIBIISTIOTCSL IBUOKCHHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh TOHITHIMU: TIpAMasi U
cdhepa Ditnepa.

Pemarp reomerprueckue 3amaun

C MCTIOJIb30BAHUEM JIBUKCHHM.
Hcnonbs30BaTh IpU peLICHUH 33134
JBY)KCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIUs 3HAHUU

17

Oo6o0u1aroniee NOBTOPEHUE MOHIATHI U
METOJ/IOB Kypca T€OMETPUHU
10-11 kmaccoB, cucTemMaTu3auus

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHUMU.

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ pOjIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJIMYUH (JJIUH,
YIJIOB, IUIONIA/IEH, 00BEMOB).
Hcnonp30BaTe npu penieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIaHUMETPpUIECKUE (haKThl

Y METO/IBI.

[IpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NOKa3aTeNbHbIE PACCYXKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y TJITAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYyalluu U BBISBIISITh
BO3MOXXHOCTb €€ MOJEIUPOBAHUSA

Ha A3bIKE€ TEOMETPHH.
MogennpoBath peaqbHYIO CUTYalUIO
Ha A3bIKE€ TEOMETPUH U UCCIIEIOBATH
IIOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
Y C UCIOJIb30BAaHUEM arIapara
anreOpsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3aa4.
[lony4ars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTaAMH,
MIOMOTAOIIEN PEMIUTh PeabHbIE
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KU3HEHHBIE CUTYaIlUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 I[TPOTPAMME
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYueOHblii kKypc «BeposSTHOCTh M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHSI SIBISICTCS
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Yy4eOHOro Kypca yriyOJ€HHOro ypOBHS
HAa YypPOBHE CpelHero ooOmero ooOpa3oBaHus. Y4eOHBbIM Kypc MpeaHa3HauYeH
U1st popMUpPOBaHMS Y OOYYAIOMIMXCSI CTATUCTUYECKON KYJIbTYPhl U MOHUMAHUS POJIH
TEOPUM BEPOSATHOCTEN KAaK MATEMAaTUYECKOTO MHCTPYMEHTA ISl U3YYECHUS CIIy4allHbIX
COOBITHI, BEJIMYMH U mporieccoB. [Ipu uzydeHun Kypca oboramjarorcs npeacTaBICHUs
00y4arouMxcsi 0 METoAax MCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MTOHUMAaHUE
3HAYUMOCTH M OOIIHOCTHM MAaTEMaTUYECKUX METOJOB IO3HAHUSA KaK HEOThEMJIEMOU
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxkanue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIyICHUE 3HAHUM, MOTYy4EHHBIX
Opy M3y4EHHUU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HAa Pa3BUTHE
IIPEICTABIICHUN O CIIy4ailHbIX BEIMYMHAX W B3aUMOCBS3SX MEXIY HUMHU Ha BaKHBIX
IIpUMepax, CIOKETbl KOTOPBIX ITOYEPIHYTHI U3 OKpYXKaIlero mMupa. B pesynbrare
y oOyyarommxcs JOJDKHO  c(opMHpoBaThCsl — IpPEACTaBICHHE O  Haubosee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTEMaTHYECKUX MOJENSIX, UCIOIb3yEMbIX JJIsl ONKUCAHUS
AHTPOMOMETPUYECKUX U AEMOTpapUUECKUX BEIUYMH, MOTPEIIHOCTEN B pa3IMuHbIE poaa
U3MEpPEHUAX, JUINTETbHOCTH  O€30TKa3HOM  paboOThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEPUCTHUK MACCOBBIX SBJICHHUI U MPOLIECCOB B OOUIECTBE. Y UEOHBIN KypC SBIISETCS
0a30M Ji1  OCBOEHHS BEpPOSITHOCTHO-CTATUCTUYECKHUX METOJ0B, HEOOXOIUMBIX
CHELHAIMCTaM HE TOJBKO HMH)KEHEPHBIX CHELUAIBHOCTEH, HO TAaK)K€ COLMAJIBHBIX U
MICUXOJIOTUYECKUX, TMOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBbIC HAYKH B 3HAUUTEIbHOMN
Mepe MCIOJIb3YIOT anmnapaTr aHaiu3a OoNbIIMX JaHHBIX. LleHTpanbHyto yacTh yueOHOro
Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OOJbIIMX uYucenl — (yHJIaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOILIET0 MATEMATUYECKYIO (POpMaTU3aLIUIO.

B cooTBeTcTBMUM C yKa3aHHBIMU LIE€JSIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M CTaTHCTHKA» Ha YIIYOJEHHOM YPOBHE BBIJIETICHBI OCHOBHBIE
cogepxarenbHble JUHUU: «CiydaiiHble COOBITUA M BeposiTHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMO OCHOBHBIX JIMHUHM B Y4€OHBIM KypC BKJIIOUEHBI 3JIEMEHTBI TEOpUU T'padoB
U TEOPUU MHOKECTB, HEOOXOUMBIE Il MOJHOLIEHHOTO OCBOEHHUS MaTepuaia JaHHOIO
y4e0HOT0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX YU€OHBIX KypCOB.

Conepxxanune auHuM «CiydailHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOMU
s GOPMHUPOBAHUS MPEICTaBICHUA O paclpeiesieHUd BEpPOSITHOCTEH MEXIy
3HAQYEHUSMH CIIyYalHBIX BEIWYMH. BaXHyr0 4acTb B DTOH COAEPKATEIBHOU JMHUU
3aHUMAaeT U3y4eHUE reOMETPUYECKOr0 1 OMHOMHAILHOTO paclpeIeieHu U 3HAKOMCTBO
C UX HEMPEPHIBHBIMUA AHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSMHU.
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Tembl, CBS3aHHbIE C  HEOPEPHIBHBIMU  CIYYallHBIMM  BEJIMYMHAMH |
pacrpeiesieHusIMU, aKLEHTUPYIOT BHUMaHUE O0y4yaroUMXcs Ha ONUCAHUM U U3YYEHUU
CIIyYailHBIX SBJIICHMM C TOMOIIbIO HENpephIBHBIX (YHKUIMNA. OCHOBHOE BHUMAaHHE
yIEJSETCS TOKa3aTeJIbHOMY M HOPMAJIbHOMY PACIIPEIEICHUSIM.

B yueOHOM Kypce mpenycMaTpuBaeTCsi 03HAKOMUTEIBHOE U3YUYEHHE CBSI3U MEXKAY
CIIyYailHBIMM BEJIMYMHAMU W ONHCAHUE 3TOH CBSA3M C MOMOILIBIO KO3 (ULIMEHTA
KOPPEJISLIUY U €ro BBIOOPOYHOTr0 aHajora. DTH 3JEMEHThI COIEP)KaHUs Pa3BUBAIOT TEMY
«/lmarpamMmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KypCOB alIreOpbl 1 T€OMETPUH.

Emé onuH aneMeHT coaepaHus, KOTOPBIA Ipeajaraercss Ha O3HaAKOMUTEIbHOM
YpPOBHE — TOCIEIOBATEIbHOCTh CIYYallHbIX HE3aBUCHUMBIX COOBITHN, HACTYHAIOUIUX
B eAuHUIly BpeMeHU. O3HaKOMIJIEHHE C PACIpEe/eICHUEM BEPOSITHOCTEH KOJIMYECTBa
TaKMX COOBITUM HOCUT Pa3BUBAIOLIUI XapaKTep U SBISETCS aKTyaJbHBIM JJI1 OYAyHIuX
aOUTYpHEHTOB,  NOCTYMAIIUX HAa  Y4eOHbIE  CHEUUATBHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMH HAYKAMM, [ICUXOJIOTUEW U YIIPABICHHUEM.

Ha wusydenne yueGHOro kypca «BeposSTHOCTP M CTaTUCTHKA» Ha YIIyOJIEHHOM
ypoBHe oTBonuTcs 68 yacos: B 10 kiacce — 34 ygaca (1 yac B Henemo), B 11 kiacce —
34 qaca (1 gac B Heme0).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBss3ubiil rpad, mytu B rpade: nukibl U nend. CTeneHb (BaJIEHTHOCTD)
BepmuHbL. ['padbr Ha iockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OMBIThI) M Ciy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcxo0nbl). BeposTHOCTH ciydailHOro coObiTus. biu3ocTh YacTtoThl U
BEPOSITHOCTU COOBbITHI. CilydailHble OIBIThI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanyi Haag COOBITHSIMU: TIEpeceUeHUe, OOBEIUHEHUE, TPOTHUBOMOIOKHBIC
coObITHs. J{narpammel Dinepa. @opmyna CI0KEHUsT BEPOSITHOCTEM.

YcnoBHass BEPOATHOCTb. YMHOXKEHHME BEpOATHOCTEW. J[lepeBo ciydallHOro
skcriepumenta. dopmyna mnonHoM BeposTtHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapublii ciydaiiHblii ONBIT (MCHBITaHKME), ycrex W Heynada. HeszaBucumeble
ucnbiTanust. Cepusi HE3aBUCHMBIX HCHBITAHWI 10 nepBoro ycmnexa. IlepectaHoBKU U
dakTopuain. Yucno coueranuit. TpeyronbHuk [lackans. ®opmyna 6uHoma HeroToHA.

Cepust HezaBucuUMBbIX ucnbiTaHuM bepHymmu. CnoyyaliHblil BIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
Omnepanuu Haja CiiydailHBIMU BelMuuHamMu. buHapHas ciiydaitHas BenuuuHa. [Ipumepst
pacripesieJIeHH, B TOM YKCJIe FTeOMETPUYECKOe U OMHOMHUAIbHOE.
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11 KIIACC

CoBMecTHOE pacnpeaeneHne IByX CIydanHbIX BeJIMunH. HezaBucumeble cinydaiiHbie
BEJINYUHBI.

MareMarrnyeckoe OXXKHJIaHHUE CIydyalHON BeaumuuHbl (pacmupeneneHus). [Ipumeps
MPUMEHEHUSI MAaTEeMaTUYECKOTO OKHMJIAHUS (CTpaxoBaHuUe, JoTepes). MaremaTuyeckoe
OKUJaHWE OWHApHOW CilydalHOW BEIMYMHBL. MaTreMmaTH4ecKoe OXKUJAaHUE CYMMBbI
CIIy9aifHBIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJaHNuE TeOMETPUIECKOT0 U OMHOMHAILHOTO
pacupeneeHuu.

Jlucriepcus U CTaHAAPTHOE OTKJIOHEHHE CIy4ailHOM BEJMYUHBI (pacrpeeieHus).
Hucnepcust  OuHapHOM  cimydyallHOM — BeaMYMHBL. —~ MaTemMaTudeckoe  OXHAaHHE
MIPOU3BEIICHUS U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIYYaWHBIX BEIUMYMUH. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE OMHOMMAIILHOIO paclpeaesieHus. Jlucnepcus u CTaHIapTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymmu. 3akoH
Oonpiux yncen. BeiOOpouHbIl MeTo nccneqoBaHuid. BriOOpoUuHbIe XapaKTepUCTHKHU.
OneHuBaHu€e BEPOSTHOCTH COOBITUS IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocteimmx
TUIIOTE3 C TOMOUIBIO U3YUYEHHBIX PACHPENCIICHUM.

HenpepsiBHble ciydaiiHble BenuuuHbL.  [lpumepsl. DOyHKIHUSA  IUIOTHOCTH
BEPOSITHOCTU pacrpeiesicHus. PaBHOMEpHOE paclpeesieHue U €ro CBOWCTBa. 3ajayu,
IIPUBOASAIIME K MIOKA3aTEIIbHOMY PACIIPEIEIEHUI0. 3a1a4u, IPUBOIAIINE K HOPMAIIBHOMY
pacnpeneneHuto. @yHKIMS UIOTHOCTH BEPOSITHOCTH IMOKA3aTEILHOTO PaCIpeleiIeHus,
(GYHKIMS TUIOTHOCTH BEPOATHOCTH HOPMAIBHOTO pacrnpeneneHus. OyHKIUS MII0THOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHNUS.

[TocrnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3aauu, TMPUBOISIITNE
K pacupenenenuro Ilyaccona.

KoBapuanus nByx ciydaifHpix BenuduH. KoadduMeHT TuHEHHON KOppesiuu.
CoBMecTHBIE HAOMIOCHHS ABYX BEIUMYHH. BBIOOPOUHBIA KO3(POUIIMEHT KOPPEISIIHH.
Paznuune MexXay JMHEWHOM CBS3bI0 U INPUYUHHO-CIICACTBEHHOW CBA3BIO. JIMHENHas
perpeccusi, METOJ, HAUMEHBIINX KBaJAPATOB.

IMPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics Hay4YUTCs:

CBOOOZHO ONEPUPOBATh MOHATUSAMM: Tpad, MIOCKHM rpad, CBA3HBIN rpad, NyTh
B rpade, 1enb, UK, AEPEeBO, CTENIEHb BEPIINHBI, IEPEBO CIy4alHOTO IKCIICPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CITy4alHBIA YKCIIEPUMEHT (OMBIT), CIydaitHOe
COOBITHE, BJEMEHTApHOE ClydailHoe COObITHE (BJIEMEHTAPHBIM HMCXOJ) CIIy4aiiHOTrO
OIbITa, HAXOJUTh BEPOATHOCTH COOBITHMM B OMNBITAX C PABHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITHSIMU;

HAaXOAUTh W (OPMYyIUPOBATH COOBITHS: TIEpeceueHre, OOBEIUHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOIIOIOKHOE JAaHHOMY, UCIOJBL30BaTh JAMArpaMMbl Dilnepa,
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KOOPJMHATHYIO MPAMYIO JUIsl pEUICHUsl 3ajad, IOJIb30BaThCs (OPMYIION CIOKEHUS
BEPOSITHOCTEH /I BEPOSITHOCTEH IBYX M TPEX CIy4alHBIX COOBITHIA;

ONEPUPOBATh MOHATUSIMU: YCIIOBHAsA BEPOATHOCTh, YMHOXXEHHE BEPOATHOCTEH,
HE3aBUCHUMBIC COOBITHS, JAEPEBO CIY4alHOTO AKCIEPUMEHTA, HAaXOJIUTh BEPOSITHOCTH
COOBITUI C MOMOIIBIO MpaBUIa YMHOXKEHHUS, JIepeBa CIY4aitHOTO OMbITa, UCIOJIb30BATh
bopMyny MmojaHOW BepoATHOCTH, (popmyiny baileca mpu pemieHud 3aaad, ONPENEISTH
HE3aBUCHUMOCTb COOBITUH 1O (JOPMYIIE U 110 OPTaHU3AIMU CIYyYalHOTO IKCIIEPUMEHTA;

MPUMEHSITh U3y4eHHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUIsSl TIEPEYUCIICHUS SJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUN CIY4alHOTO OMNBITA, PEUICHUS 3a7a4 0 TEOPHH
BEPOATHOCTEN;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIIBITAHUE),
yCHex W Hey/laya, He3aBUCUMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN JO MEPBOrO yclexa, B CEpUM UCHbITaHUM bepHysuiu,
B OIBITE, CBA3AHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEYHOU COBOKYIHOCTH;

CBOOOIHO ONEpPUpPOBaTH TOHATHUSMH: CIydallHas BEIWYWHA, paCIpeIesieHre
BEPOSITHOCTEH, JAuarpaMma pachpejelieHusi, OuHapHas clydaiiHas  BEJIMYHUHA,
reoMeTpUYEecKoe, OMHOMHUAIbHOE pacIpe/ieIeHHE.

K xoniry 11 kiaacca oOyqaroniuiicss HAy4UTCA:

OIIEpPUPOBATH NIOHATUAMU: COBMECTHOE paCIIpEEIICHUE IBYX CIy4alHbIX BEJINYUH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO paCHpeleNeHus JABYX CIy4dallHbIX BEJIUMYUH
JUISl BBIJETCHUS PACIpENeNeHNs KaKIO0M BEJIIMYMHBI, OINPEAECICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJIMYUH;

CBOOOZHO OMNEpPUPOBATH MOHITHEM MATEMATHUYECKOrO OXUIAHUS CIydyalHOU
BEJIMYMHBI (pacmpesesieHusi), MNPUMEHSTh CBOMCTBAa MaTEMaTUYECKOrO OXUIAHUs
OpU pelIeHUH 3ajad, BBIUMCISATH MaTeMaTU4ecKoe OXKuJaHhue OWHOMHAIBHOTO H
r€OMETPUYECKOTO PACIIPEEICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: JUCHEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, INPUMEHATH CBOWCTBA JHUCIEPCHUM CIYy4aHOW BEIMYMHBI
(pacpenesieHus1) OpU pELIEHUWH 3a/ad, BBIYUCIATH JUCHEPCUI0 W CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIBHOTO PaCIIpeieNICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU IO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukam. OILIEHHBaTh BEPOSTHOCTH COOBITUI W TPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUNIOTE3bI, MOJIb3YSACh N3YYEHHBIMU PACTIPEACTICHUSIMH.
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10 kiacce
HazBanue KonuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Ocnopioe conepianie 00 y4Jaromuxcs
DneMeHThI Teopur rpadoB 3 ['pad, cBsa3HBIM rpad, npeacTaBieHue [IpencraBiarb 0OOBEKTHI U CBSI3U
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
CrerneHb (BaJIECHTHOCTD) BEPUIUHBI. HaXOJUTh MYTU MEXAY BEpPIIMHAMU
[Tyts B rpade. Llenu u UKITBL rpada.
['padbr Ha utockocTu. JlepeBo Boigenars B rpade uenu u HUKIIb.
CIIy4allHOT O SKCIIEPUMEHTA CrtpouTth IepeBO MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONMKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
nepeBa.
Pematp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciy4ailHbl€ OIBITHI, 3 CrnyyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh

CITyqdaifHbIe COOBITHS U
BEPOSITHOCTU COOBITUI

U CIIy4aifHble COOBITHS. DJIEMEHTAPHBIE
coObITUs (Mcxo/bl). BeposiTHOCTR
CJIydaifHOro coOBITHS. BeposTHOCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

cllydaifHble COOBITHS B CITy4aitHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CIIy4alHOTO OIIBITA.

Haxonuts BeposSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH UCXO/IAMU
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Onepanun

HaJl MHOYKE€CTBaMu

U COOBITUSIMH.
CroxeHue 1 yMHOXKEHUE
BEPOSATHOCTEMN.

VY ciioBHast BEPOSITHOCTb.
HezaBucumbie coObITUS

[lepeceuenne, 00bEAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coObiTust. Dopmyna cioxeHus
BEPOSTHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOKEHHUE BEPOATHOCTEM.

dopmyiia yCIIOBHOU BEPOSATHOCTH.
dopMyra MOJHONU BEPOATHOCTH.
®opwmyia baiieca. HezaBucumbie
COOBITHS

Hcnonbs3oBaTh quarpamMmel Jitiiepa

1 BepOaIbHOE OMKUCAHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEpALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSTHOCTEMN
COOBITHI TIO MEpe HACTYIIJICHUS
APYTrUX COOBITHI B CITy4aifHOM OIIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM J€PEBA CIYUYaUHOTO
OIbITa, (POPMYIT CIIOKECHHUS

Y YMHOKEHUS BEPOSATHOCTEN

DJeMEHTHI KOM6I/IHaT0pHKH

KombOuHaTtopHoe npaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
coueranuil. Tpeyronpnuk [lackans.
®opmyna 6uHoma HbroToHa

@opMyIIMpOBaTh U JOKA3bIBaTh
KOMOWHATOpHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
JUISL TIEPEYMCIICHUS 3JIEMEHTOB
pa3IMYHBIX MHOYKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CIIy4allHOM
OIIBITE.

[Tonp3oBaThes hopMyInoit u
TpeyroiabHukoM [lackans

JUIs OTpEeIeNICHUS YhCiIa COUETaHU M.
[Tpumenste Gopmyny OuHOMA
Herorona g npeoGpa3oBaHus
BBIpa)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTandi. Mcnbiranus (ucmbiTaHue), ycuex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnu. He3aBucumbie ucnbITaHus. Pemats 3agaun Ha mouck

Cryuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYITHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUM J10 IIEPBOTO ycrexa u
HE3aBHCUMBIX UCIIBITAHUN bepHysum. B cepusix ucnblTanui bepnymm,
CnydaiiHblil BEIOOP M3 KOHEUHOU a TAKXKE B OIBITaX CO CIy4alHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMYJ, B TOM UUCIE B XOJE
Ta0JInIL MPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaiiHble BETMYUHBI 14 Cmyqaiinas BenmunHa. Pactipenenenne | OcBamBaTh NOHATHSA: CIy4dalHas

U pacupeieNIeHHs

BeposiTHOCTEH. Jlnarpamma
pacnpenenenus. Onepauuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4aliHas BeJM4MHA. [ eomeTpuueckoe
pacn-penenenue. bunomuanbHoe
pacmpenenenue. MareMarnaeckoe
OKUJAHUE CIIYYaWHOU BEJINYUHBI.
CoBMecTHOE pacnpeieIeHHE ABYX
CIy4ailHbIX BeIu4YnH. HezaBucumele
Clly4aiiHble BeJM4uHbl. CBOMCTBA
MAaTEMATHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeiesiceHue, Tadbauma
pacrpeenenus, 1uarpaMmma
pacrpeeseHUsl.

Haxonuth 3HaueHUs CyMMBI U
IPOU3BEICHUS CITyYalHbIX BEJIUYUH.
Ctpoutb OUHApHBIE pacHpeieIeHus
10 OIUCAHUIO COOBITHH B CITy4alHBIX
onbiTax. CTPOUTH U pacrio3HaBaTh
T€OMETPUUECKOE 1 OMHOMUATILHOE
pacupeneneHusl.

Pemate 3a1aun HA BEIYUCTIEHHE
MaTEMATUYECKOTO OKUJAHUS.
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MaremaTudeckoe oxxuaaHue OMHapHOM
CIIy4aiiHON BEJIMYUHBI.
Marematnueckoe OKu1aHue
Te€OMETPUYECKOTO 1 OMHOMHAIILHOTO
pactipenenenuil. lucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcust
OMHApHOM CITy4ailHOM BEJTUYUHBI.
CBolicTBa AUCIIEPCHUMN.
MaremaTnueckoe 0XXKugaHue
MPOU3BENCHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcrsi OMHOMHAIILHOTO
pacrpeesieHusl.

[IpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIAILL

CTpouTh COBMECTHBIE PACTIPEICIICHNUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMJIaHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3YYEHHBIX CBOMCTB.

[To uzydyennbIM (popMysiaM HaXOAUTh
MaTEMAaTUYECKAE 0XKHUIAHUS
CIIy4aiHBIX BEJINYHMH, UMEIOLIUX
reOMEeTPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIIPEIECIICHUIO.

N3yyars CBOWCTBA IUCIIEPCUH.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
JOUCTIEPCUI0 OMHOMHUAIBHOIO
pacnpenencHus, B TOM YHCIIE B XOAE
PaKTUYECKON pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HazBanmue KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeOniména. Teopema Pa3bupars qokazaresbcTBa TEOPEM.

Yeobriména. Teopema bepuymu.
3akoH OoJybIINX Ynces. BeIOOpOUHBIi
METOJ UCCIIENOBAHUN.

[IpakTnyeckas padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUIL

OcBauBaTh BHIOOPOYHBII METO/T
UCCIIeIOBaHMM, B TOM YHCIIE B XOJI€
PaKTUYECKO paboThI

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

['enepasibHast COBOKYITHOCTD U
ciiydaiiHasi BbIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTHUKAMU.
OneHka cpeHero U TUCIepCcun
IE€HEPAIIbHOU COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3YYEHHBIX PaCIpEACIICHHM.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM JJIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpenHee U BEIOOpOYHAs TUCTICPCHS.
Brraucasats BEIOOpOUYHBIE
XapaKTEPUCTUKHN M Ha KX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
TrE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIIOTE3a.

O1eHUBaTh BEPOATHOCTH COOBITUIN U
IPOBEPSITHh MPOCTEHIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepoiBHBIE criydaliHbIe
BEJIMUMHBI (pacrpe/iesieHus ),
MOKa3aTeIbHOE U
HOpPMAJIbHOE pacIpe/eICHUS

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BeIU4YUH. QyHKIKA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3anay,
MIPUBOIALIMX K II0KA3aTEIIbHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NIOKAa3aTEIbHOTO PACIPEACICHUS.
@yHKIHS IOTHOCTU BEPOATHOCTH
HOPMaJIbHOT'O pacupeeneHus

3HAKOMUTHCA MOHATUSMH:
HEIpephIBHAS CIy4yaliHas BEJIMYMHA,
HEINPEPBIBHOE PaCIIPEICIICHUE,
(GYHKUMA MJIOTHOCTH BEPOSATHOCTH.
Haxonuth BepOSTHOCTH COOBITHIA
10 JTaHHOM (hYHKIUHU

IJIOTHOCTH.

3HAKOMUTBCA C MTOHATUSAMH:
IIOKA3aTEeJIbHOE PACIIPEACIICHHE,
HOPMAJIBHOE pacIIpeeIICHNUE.
BriaensaTs o onucaHuo ciy4anHble
BEJIMYMHBI, PACTIPEICIICHHbIC

10 ITOKA3aTEIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupats nmpumeps! 3a1ad4,
IPUBOJALLUX K ITOKA3aTEILHOMY
pacIpeneneHuto U K HOpMalbHOMY
pacnpeneeHunIo

Pacnpenenenue Ilyaccona

ITocnenoBaTrenbHOCTH OJUHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[TIpumep 3amaun, npUBOAAIIECH

K pacnpeaenenuto [lyaccona.
[TpakTraeckas pabota

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

BeiaensaTe no onvcaHuio Cry4aiHOro
ONBbITa BEJIMUMHBI, paCIPEICICHHbBIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HCiIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIUNA SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MEXIy CITydallHbIMU 6 KoBapnanus n1Byx cirydaiiHbIX OcBauBaTh MOHATHS: KOBapHALIUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPEISALNU, TUHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4UH. BeiOopouHsblil koappuuuent | OueHuBaTh XapakTep CBSI3U MEKIY
Koppensiuuu. Pasnnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JMHENHOM CBS3bI0 U TPUUUHHO- U3 MPUPOBI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JInHENHasA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AMarpaMMsbl
C MCIOJIb30BAHUEM DJIEKTPOHHBIX paccenBaHMsl ISl U300 paKEHUS
TabHIl COBMECTHOT'O paCCEUBAHMS
JAHHBIX.
Haxoaute ko3¢ puiirieHTs ocu
JMarpaMMBbl, B TOM YHUCJIE B XOJI€
IPaKTHUYECKO pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIHIA
O06001meHue 11 [IpencraBinenre JaHHBIX C TOMOILIBIO [TOBTOpSATH U3Yy4EHHOE U BBICTPAUBaTh

CUCTEMAaTHU3aUI 3HAHUU

TaOJIMI] U IUarpaMM, ONHCaTEeIbHAs
CTaTHUCTHUKA, OIIBITHI

C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIIEHUE BEPOSTHOCTEN
COOBITHI C MpUMEHEHUEM (OPMYIT U
rpauuecKux METO/10B
(xoopauHaTHAs TIpsiMasi, 1epeBo,
auarpamma Ditnepa), ciaydaiHble

CHUCTEMY 3HaHUU
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BEJIMYMHBI U paclpeiesICHHUs,
MaTeMaTU4YeCKOoe OXKUaHNE
CIIy4ailHON BEJIMYUHBI

OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME

81



