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OenepanpHas pabodas mporpaMma To ydeOHOMY TpeaMeTy «MareMaTukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYyUYEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBI
0 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNbHAS 3amUCKa OTpakaeT OOIIME IENI U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ W3YYEHHI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4yeOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOpY COIEp)KaHUf,
K OINpEACIICHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKTypEe TEMaTHYE€CKOTO
TUTAHUPOBAHUS.

ConmepkaHne OOyYeHHS PpacKpbIBaeT COJAEpKaTeJIbHBbIE JIUHUHM, KOTOPHIC
npeuIararoTcsl s 005S3aTeIbHOr0 M3YYeHHS B KaKJOM KJIacce Ha YPOBHE CPEIHETO
o01ero oopa3zoBaHusl.

[ImaHupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAlpPEAMETHBIC DPE3yJbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oOmIeEro oO0pa3oBaHMs, a TAKXKE MPEIAMETHBbIC JOCTIXKEHHS O0y4Jaromierocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma o maTeMaTuke yriiyoJEHHOTO YPOBHSI Jisi 00YYaroIIMXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMU, TPEABIBISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHUICKOTO o0Opa3oBanus. Peammszarus mporpaMMbl
[0 MaTeMaTHKEe  OOeCIeYMBaeT  OBJIQJCHME  KIFOYEBBIMH  KOMIIETCHIUSMHU,
COCTaBIISIIOIIMMH  OCHOBY JUIsl CaMOpPa3BHUTHS W  HENPEPHIBHOTO 00pa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEJILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTuke ydT€HbI UAEU U MOJOKEeHUsA «KOHUENIUN pa3BUTHS
MaremaTudeckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTCTBUH
C Ha3BaHHWEM KOHIICIMH MaTEMaTHUUYE€CKOe 00pa30BaHUE TOJKHO, B YACTHOCTH, PEIIATh
3amady obOecreueHrus HEeOOXOMMMOTro CTpaHEe YHciia O0YdJaroIuXCcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS TMPOAOKEHUS OOpa3oBaHUsS MO Pa3IMYHBIM
HAIPABJIECHUSIM, BKJIIOYAs MPENOJABAHUE MATEMATHUKH, MATEMATHYECKUE UCCIICTOBAHMS,
pabotry B cdepe HMHGOPMAIMOHHBIX TEXHOJOTHH M JIPYIrUX, a TakkKe oOecTeucHUs
JUISL KQKI0r0 00yJaromerocsi BO3MOXKHOCTH JIOCTHIKEHHUSI MaTeMaTHYECKOM TOITOTOBKU
B COOTBETCTBHUH C HEOOXOJIMMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa MporpaMma o MaTeMaTHKE YrIIyOJIEHHOTO YPOBHSI.

B snoxy mudposoii Tpanchopmaimu Bcex chep UeIOBEUECKOH JIeSITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UTO B HAIIM JHU PACTET YUCIIO
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CHELIMATIBbHOCTEN, CBA3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKU, U B OHM3HECe, M B TEXHOJOIMUECKHX O0OJacTsIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM TMpeaMeTroM, (yHIaMeHTOM 0Opa30BaHMS,
CYIIECTBEHHO pacHIMpsieTCs. B HEro BXOIAT HE TOIBKO OOYyJarOIIMECs, MIIAaHUPYIOITNE
3aHUMATbCsl TBOPYECKOM U UCCIEAOBATEIbCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHdopMaThk, GU3NKH, IKOHOMUKH U B JIPYrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl KCTIONIb30BaHUsl B MPO(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAUMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TeM, 4TO €€ MpeIMETOM
SBISIOTCSA (DyHIaMEHTalbHbIE CTPYKTYphl HAIler0 MHpa: MPOCTPaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHBIE ~ OTHOUIEHMsI, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTerOpuu
HEOIPEEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUU 3aTPy[IHEHO NOHMMAaHHME MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUSA COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIPETAIUSI
pa3HOOOpa3HOl  COLMANbHOW, OSKOHOMHYECKOW, MOJUTUYECKOW  HMH(POpPMAIINH,
ManodppeKTUBHA TOBCEIHEBHAS MpaKTHYECKas JeATeNbHOCTh. BOo MHOrmx cdepax
npodeCCHOHANTBHOMN e TETBHOCTH TPEOYIOTCSI yMEHUS BBIIIOIHATH PACYETHI, COCTABIISATh
ITOPUTMBI, MPUMEHATh (OPMYJBL, TPOBOJIUTH TE€OMETPUUYECKHE H3MEPEHHsS U
IOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJIMII, IMarpaMM U rpaukoB, HOHUMATh BEPOSITHOCTHBIN XapaKkTep cilydyaiHbIX
COOBITHUH.

OAHOBpPEMEHHO C paciipeHrneM chep MpuMeHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe BcE OoJsiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKHH CTHJIb MBIIUICHUS,
NPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmporiecce u3ydeHus
MaTeMaTUKd B apceHanl NpUEMOB M METOJIOB MBIIUICHUS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIUSA U JEAYyKIHUsA, 0000IIEeHNEe U KOHKPETH3AIUs, aHAINU3 U
CHHTE3, KJacCU(PUKAIUSA U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKThI
MaTEeMaTHYeCKUX YMO3aKJIOUEHUH, MpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yYMEHUS
(GopmMynupoBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYXKACHUSA, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUA. Benymas ponb NOpUHAAICKUT MaTeMaTHKE
B (pOpMHPOBAHUM AITOPUTMUUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCHUTAHUM YMEHUU
JICICTBOBAaTh MO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBIE U
KOHCTpYyHpOBaTh HOBBIE. B mporecce pemieHus 3amad — OCHOBBI JIJIsl OpTraHU3aldd
y4eOHON [eATEeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTtuke Ja€T BO3MOXKHOCTbh Pa3BUBATH y OOYYaAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HamOOJee MOAXOJSIINE
S3bIKOBBIC, CUMBOJIMYECKUE, TpaQUuecKue CpencTBa JUIsl BBIPAXKEHHUS CYXICHUUH U
HaTJISAHOTO UX MPE/ICTaBICHHUS.
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Heo0OxonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
SIBJISIETCSI 00111ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIBHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOopMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET ASCTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKHX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTpudecKkux (popM, YCBOCHHUIO UJIEU CUMMETPUH.

[TpuoputeTHbIME 11EsIMU 00yueHus MmaTemaTuke B 10—11 kmaccax Ha yrimyOiéHHOM
YPOBHE IPOJOJIKAIOT OCTABATHCS:

dbopMUpOBaHUE ILEHTPATBHBIX MAaTEMATHUYECKUX MOHATUH (YKCIO0, BEIUYMHA,
reoMerpuueckass (Gurypa, TnepeMeHHas, BEPOSTHOCTb, (PYHKUHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
oOpa3oBaHusl 00yUaOIIUXCS;

MO/IBEICHHE OOYYAIOMIMXCA Ha JOCTYIHOM [UJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMaTUKN KaK 4YacTH
o01Ieil KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ywaroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATENbCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHHUS,
WHTEpECca K U3YYCHHUIO MaTEMaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOW MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTEMATHUYECKHE AacleKThl B pPEaJbHbIX IKU3HEHHBIX CHUTYalUSIX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEW, (OpMYIUPOBATh KX Ha fA3bIKE MATEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil —ammapar
JUISL pelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHHUSIMU conep kanust MmareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBIstoTCA: «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanyeckue
BBIpQXXEHUS», «YPpaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3a,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3MmepeHue
reOMETPUYECKUX BEIMUUH»), «BeposTHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MApaALIEIbHO, KaXJAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOMW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3aumoaenctenu. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTAaBISIONIAs, TPAJAMIIMOHHO MPUCYIIAs MATEMAaTHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYECKHME KYypChl U COJEp)KaTeibHble  JIMHUHU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIpE/CIICHHE, AaKCHOMa, TEOpeMa, CJIEICTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTENIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymeHue  GopMynHpoBaThb ~ OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPBl W KOHTPIPHUMEPHI,
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UCIIONb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKLIHH, MPOBOAUTH JOKa3aTEIbHBIE
paccykI€HUs TMpU pEUICHWH 3a7a4, OLEHUBATH JIOTMYECKYI) MPABUIBLHOCTH
paccykKJI€HU» OTHOCUTCS KO BCEM Y4YEOHBIM KypcaM, a (hOpMHUpPOBAaHUE JIOTUYECKHUX
YMEHMI paclpenessserca Mo BCEM TrojaM OOy4YeHHs Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBISIETCS 005A3aT€IbHBIM IPEIMETOM
HAa JIaHHOM YypoBHe oOpa3oBanusi. Hactosmelt mnporpamMMol 10 MaTeMaTHKE
mpenycMaTpUBaeTCsl M3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TPEX
y4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKoro aHaimuza», «['eomerpus»,
«BeposaTtHOCTh M cTrathcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha MPOTSXKEHUM BCEX JIeT OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oodpa3oBaHUs,
a DJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP’KaHHE BCEX HA3BAHHBIX BBILIE YYEOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YacoB, HANpPaBICHHBIX Ha HU3yYeHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 4aca (8 4acoB B HE/ICIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCcKoOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKJAHCKOM TMO3UIMK OOYYaIolIerocsi Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCHICKOro 0OIlecTBa, MPEACTaBICHHE O MaTEeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PAZTUYHBIX CTPYKTYP, SBJICHUM, MPOLETYP IPaKTaHCKOTO
oOriecTBa (BIOOPHI, OMPOCHI M APYroe), YMEHUE B3aMMOJICHCTBOBATh C COIMATLHBIMU
WHCTUTYTaMU B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) NIaTpHMOTHYECKOr 0 BOCIIUTAHUS:

cOpPMUPOBAHHOCTh  POCCUMCKOW  TPaKJAHCKOW MIAEHTUYHOCTH, YBaXKEHUS
K DPOLUIOMY M HACTOSIIIEMY POCCHUKWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHUAM POCCHICKMX MAaT€MAaTUKOB UM POCCHUHCKOW MAaTeMaTHYECKOW UIKOJIbI,
UCTIOJb30BaHME HJTHUX JOCTIDKEHHH B JPYrMX HayKaX, TEXHOJNOTHsX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3ITUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAYKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOUYAas JCTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pPEIICHWM, PacCyXJACHUN, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHMUeCKHUE 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30I1acHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COANTAHCHUPOBAHHBIM pPEXUM 3aHATHU M OTAbIXA,
peryisipHas (pusnyueckas akTUBHOCTD), PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUSX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOTIOOUS, HHTEPEC K Pa3INIHBIM
chepam TpodeccHOHANBHON AEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€
MPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4ecKkoMy 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEW KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYAaCTHUIO B PENICHUU MPAKTUYECKUX 3a7a4 MATEMaTHIECKON
HaNpaBJIECHHOCTH;
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7) 3K0JI0ru4eCcKOro BOCIUTAHUSA

c(hOPMUPOBAHHOCTh IKOJIOTMYECKON KYJIbTYphl, TOHUMAHUE BIUSHHUS COIIMATIBHO-
HPKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOHOMN U COIIUAIBHOM CpeJibl, 0CO3HAHUE
100abHOTO XapakTepa HSKOJOTUYECKUX MpoOJeM, OpHEHTAlMs Ha MpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU [l PeIIeHUs] 3alad B O0JacTH OKPYXKAIoIIeW Cpelpbl,
MJIAHUPOBAHUE TIOCTYNKOB M OIEHKU MX BO3MOXKHBIX MOCJEICTBUIN JIJII OKPYXKAKOII e
Cpe/bl;

8) HeHHOCTH HAYYHOr O MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, IOHUMAaHUE MAaTEMAaTUYECKONW HAayKu Kak
cepbl 4eTOBEUYECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JUISl PA3BUTHSA
LUMBUJIM3ALIMMA, OBJAJCHUE S3BIKOM MAaTeMaTUKW W MaTeMaTU4YeCKOM KyJbTypou
KaK CpeICTBOM TMO3HAHUS MHpA, TOTOBHOCTb OCYHIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare n3ydeHus MareMaTUKH Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHUs
y oOydvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
NEUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAJIbHbIC Yy4eOHBIC IEHCTBUSA, PETYIATUBHBIC
YHHUBEpCAJIbHbIE YU4eOHBIC JIEHCTBUS, COBMECTHAs JEATETbHOCTD.

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

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHBbIE MPHU3HAKA MaTEMaTUYECKHX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OIPEACTICHHUS
NOHATHUN, YCTAHABIMBATh CYILIECTBEHHBIM MPU3HAK KJIaCCU(PHUKALMU, OCHOBAHUSA
11 0000ILEHUS U CPAaBHEHUS], KPUTEPUH NTPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATbh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATENbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

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

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTUH;

IPOBOJUTH CaMOCTOATENIBHO JI0KA3aTeNIbCTBA MAaTEMaTUYECKUX YTBEPKICHUI
(mpsiMble U OT MPOTUBHOI'0), BBICTPaMBaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BHIBOJIBI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BHIOMpaTh Hanbosee MOAXOASAIINI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Ba3oBble ucciaenoBare/ibCcKue AeiiCTBUA:

WCIOJb30BaTh BOINPOCHI KaK MCCJIEAOBATENbCKUM HHCTPYMEHT IO3HAHUA,
dbopMyIHpoBaTh BOMPOCH], (GUKCUPYIOIIME MPOTUBOpEUne, MpodiemMy, yCTaHaBIMBAThH
HMCKOMOE U JTaHHOE, (POPMUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTH CAaMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAaHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEeKTa, SBJICHHS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJjbTaraMm
MPOBEIEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIECHMIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKKE BbIIBUIAThH
MPEATIONIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA BOIIPOC
U JUIsl PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMI0 W3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTHU3UPOBATh M HHTEPIIPETHPOBATH WH(POPMAIIUIO PA3IMYHBIX BHIOB U (HopM
MIPEACTaBIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMaILINIO, TPEACTaBISITH €€ B pa3IuuHbIX (popmax,
WUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIUM IO CaMOCTOSITETHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
Hn OCJsIMHU O6IHCHI/I$[, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KAaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOA4Y PCIICHUA 3aJa4ud, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXIEHMsS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4¥, BBICKA3bIBATh HJICHU, HALCJIICHHLIC HA IMOHUCK PCUHICHUAI,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHM [PYIuX VY4YaCTHHKOB JHaJIora,
OOHapy)KMBaTh pa3iNyuve M CXOJCTBO MO3UIINI, B KOPPEKTHON dopme GopMyanpoBaTh
PasHOrIIaCuA, CBOU BO3PAKCHUAI,

NpCACTABJATh PE3YyJIbTAaThl PEIICHUSA 3aAddM, OKCICPHUMCHTA, HCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘{éTOM 3aga4
MpEe3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PELICHHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.
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CaMOKOHTPOIb:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOM pedJICKCHH KaK OCO3HAHHUS COBEPIIAEeMBIX
JNEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJbTaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMAaTH4YECKOU
3a7a4;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpM PEHICHUM 3a]a4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX ONMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHKEHUS WM HEJOCTHIKEHUS Pe3yIbTaTOB JEATeIbHOCTH, HAXOAUTh ONMIUOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas HCATECJIBbHOCTD:

MMOHMMATD U MCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHIUBUIYaTIbHON pabOTHI
OpU pelIeHUH Y4eOHbIX 3ajlad, IPUHHUMATh LEJb COBMECTHOH JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPalOThl, pacHpenessTb BHIbI padoT,
JIOTOBApUBAThCS, OOCYXKJaTh IMpOLECC U pe3yiapTaT padoTel, 00001aTh MHEHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaThb B TPYyNNOBBIX (opmax paboTsl (0OCYXKAEHHS, OOMEH MHEHHUH,
«MO3TOBbIE ITYPMBI» U HHBIE), BHIIIOJIHATH CBOIO YacTh padOThI U KOOPAHMHUPOBATH CBOU
JEUCTBUSA C IPYTUMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETr0 BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (enmepanbHONW pabodelt mporpaMMbl

M0 MaTeMaTUKe MPEACTABIICHBI MO rojaM OOY4YeHHS B paMKaX OTIEIbHBIX y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3iesiaXx HACTOSALIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAIU3a» SIBISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OMHOH CTOPOHBI, OH OOECTeUrMBaeT MHCTPYMEHTAJIbHYIO 0a3y UId W3YY4EeHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE OOYJYaIOUIMXCsS Ha YPOBHE, HEOOXOTUMOM JJIsi OCBOCHUS
uH(popMaThKy, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax pganHOrO ydeOHOTO Kypca OOydaromuecs OBJIAJEBAIOT YHHBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Haykd, KOTopas  (QOpMYyIUpYyeT CBOUM  JOCTH)KCHHUS
B MaTeMaTtudeckon (opme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTIEUTHOTO OBJIAJICHUS 3aKOHAMU (PU3UMKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJICHUUN pa3BUTHUS HKOHOMUKH M OOIIECTBEHHON KHU3HHU, MO3BOJSIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh MUX Ui JalibHEHIIero oOpa3oBaHUs U B IOBCEIHEBHOM
x®u3Hu. B TO ke Bpems  oBhmajeHue  aOCTPakTHBIMH W JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSAMHU alreOpbl U MaTeMaTHUYECKOTO aHajin3a Pa3BUBACT YMEHHUE
HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOIIBI0O HHIYKIMHM W PacCyXJaTh JACAYKTUBHO, MCHOJIb30BaTh 00OOIIECHUE WU
KOHKpETHU3aluio, a0CTparupoBaHWe W  aHAJIOTWIO, (OPMHpPYET  KpPEeaTHBHOE
U KPUTHYECKOE MBIIIJICHUE.

B xoze uzydenus yue6HOro Kypca «Anredpa u Hauajia MaTeMaTHYECKOTO aHAIU3a»
o0yuaromecs moay4aroT HOBBIH OMBIT PEelIeHUs MPUKIIAIHBIX 3a7a4, CAMOCTOSTEIILHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJENe pealbHbIX CHUTYyalluid, WHTEpPIPETALHNU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCST MATEMATUYECKUMU OTKPBITUSMH U UX
aBTOpaMH.

VY4eOHblii Kypc 00J1aa€T 3HAYUTEIbHBIM BOCIIUTATENbHBIM OTEHIIMAIOM, KOTOPBIi
peam3yercs Kak uepe3 y4yeOHbId MaTepuaj, CHOCOOCTBYIOUIMH (POPMUPOBAHUIO
HAay4HOTO MUPOBO33PEHUS, TaK U uepe3 crienpuKy yaeOHOU AesITeIbHOCTH, TpeOyronen
IPOJOJDKUTENBHON KOHIEHTpAIllMM BHUMAaHUS, CaMOCTOATEIbHOCTH, AKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBINH Pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayajlaM MaTeMaTUYECKOro aHaju3a
JIEKUT ACSITEIbHOCTHBIM MPUHIUI O0yYESHHUS.

B crpykrype ydeOHOro Kypca «Anredpa m Hadaga MaTeMaTHYECKOTO aHAIU3a»
BBIJICJTICHBI CIIEIYIOINE COIePKaTEIbHO-METOIUIEeCKIE JTHHIH: «Urca 1 BEIYUCICHUY,
«DyHkuuu U rpadukuy, «YpaBHEHUSI U HepaBeHCTBa», «Hauanma maTemaTuyeckoro
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aHanmm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIC COIEpXKATEIbHO-METOAMYCCKUE
JVMHAHA W3Y4YaloTCs Ha MPOTSHKCHHUH JBYX JIET OOyYeHHs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOJHSISA JAPYr JIpyra W IMOCTEIIEHHO HACHIIAsICh HOBBIMHU
TEMaMHu H pasjienaMu. J{aHHBIH ydeOHBIN Kypc SBISICTCS WHTETPATHBHBIM, MOCKOJIBKY
00BbeIMHSCT B ce0e colepKaHhe HECKOJIBKUX MaTeMaTHUYCCKUX JHUCIHUILIIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUCCKHI aHAIN3, TCOPHSI MHOYKECTB, MaTeMaTHYECKast
Joruka U apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIAJCBAIOT BCE Oojiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaToM, y HHUX  IocjenoBaTellbHO  (opmupyercs |
COBEPIIICHCTBYETCS YMECHHE CTPOMTh MAaTEMaTHYCCKYIO MOJCIbh PEATbHON CHUTYyaIlHuH,
NPUMCHSATH 3HAHUs, IOJydEHHBIC TP HM3YYCHUH YUeOHOro Kypca, IS pPEIIeHUs
CaMOCTOATENFHO  C(POPMYJIMpPOBAaHHOW  MaTeMaTHYeCKOW  3aJadyd, a  3aTeM
UHTEPIIPETUPOBATH CBOI OTBET.

ConepxkarenpbHO-MeTOAMYECKasT JMHUA «YWClia W BBIYHMCICHUS) 3aBeplIacT
dbopMupoBaHHUE HABBIKOB HCIOJIB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpOoe OBLIO
HA4YaToO HA YPOBHE OCHOBHOTO 00IIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C¢ BHHUMAaHHE YACIICTCS (OPMHUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIIMX B CeOsl MCIOJB30BaHUE PA3IMYHBIX (JOpM 3aIMCH YHUCIIA,
YMEHHE JIeJaTh NPUKHUJIKY, BBIIOJHATh IMPUOJMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKECHUS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIC
00yJaronMMcsi MHOXKECTBA HaTypaJIbHBIX, IIENIbIX, PAIMOHATIBHBIX M JIEHCTBUTECIHHBIX
YHCEIT JOTOJTHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHCell. B KaKI0M M3 3THX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIeNU(UYCCKUE 33Ja4d U OTEpaIiK: JICIICHUES
HAIIEeJI0, ONEPUPOBAHME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
palMOHANBHBIX M HPpAIllMOHATBHBIX YHCEN, apu(METHUCCKHE OIEpallH, a TaKKe
U3BJICUCHHUE KOPHS HATypPaJlbHOM CTCMCHHM HA MHOXECTBE KOMILUICKCHBIX YHCEIL
bnaromapss TOCIEIOBAaTEIIbHOMY PACIIMPSHHUIO Kpyra HCIOJIb3yeMbIX YHCE |
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS i1 PEIICHHS Pa3IMIHbIX 33134
dbopMupyeTcsl TNpencTaBlICHHE O CJAWHCTBE MaTeMAaTHKH KaKk HAyKd H e€ poju
B IIOCTPOCHHHM MOJICJICH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHue U
KOHKPETH3AIIHS.

JIuaust «Y paBHEHUS ¥ HEPABEHCTBA» PEATM3YETCs Ha MIPOTSHKEHUH BCETO 00 ydeHUS
Ha YPOBHE CpeIHETo 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpamMmbl
PEyCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3adad. B pe3ympTaTe oOydaromiuecs
OBJIQJICBAIOT PA3JIMYHBIMA METOJIaMU PEIICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPH(PMHUICCKHX H TPUTOHOMETPHUYCCKUX YPaBHCHH, HCPABESHCTB U
CHCTEeM, a TaKKe 3aJay, coJepKammx mapameTpbl. [loJydeHHBIE YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPH MCCICIOBAaHUHM (PYHKIIMHA C TIOMOIIBIO TTPOMU3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 33/1a9 ¥ 3324 Ha HAXOXJICHHWE HAWOOJBININX W HAWNMEHBINUX 3HAYCHUH
dbyukuuu. JlanHas comep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHpOBaHUE
YMEHUW BBITIOJNHATH PAcY€Thl IO QopMyliaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAMOHAIBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHHHA, a TaKKe BBIPAKCHHM,
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coAepXkalllux CTeNeHu U Jorapupmbl. braromaps u3ydeHHIO anreOpanydecKkoro
MaTepuana IMpPOUCXOIUT JAajbHEllIee pa3BUTUE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBIIUIEHUS 00yJaromuxcsi, GOPMUPYIOTCA HABBIKH AETYKTUBHBIX PACCYXIEHUH, paObOThI
C CUMBOJIbHBIMU (DOpMaMHM, MPEICTABIECHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHU €
paBEeHCTB M HepaBeHCTB. AureOpa mnpeigaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUISL peLIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 33]1a4, HAIJISAHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeToaudeckass JuHUA  «DyHKUMM W TpaQuUKu»  TECHO
nepervieTaeTcsl ¢ APYruMU JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATEIBHOCTh  M3YYEHHMs ~ marepuana. V3ydyeHue  CTENEHHOW,
NOKa3aTeJIbHOM, JIorapuMUUECKOH UM TPUTOHOMETPUUECKUX (YHKIMM, UX CBOMCTB U
rpaguKoB, HCIIOJNBb30BAaHME (QYHKIUN [UIsl pelIeHus 3a4ad M3 JpYrux ydeOHbIX
IIPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U
C pelIeHHEeM YpaBHEHMM M HepaBeHCTB. lIpm 3TOM Oosblioe BHHMaHHE YIEISIETCS
(GbopMUPOBAaHUIO YMEHUS BbIpaXaTh (HOPMYIaMH 3aBUCUMOCTH MEXY Ppa3IUYHBIMU
BEJIMYMHAMHU, HCCIEN0BATh MOJIy4yeHHbIE (PYHKIIMH, CTPOUTH HX Tpaduku. Marepuain
ATOW COZIEPKATENbHON JJMHUYU HALEJIEH HAa PA3BUTHE YMEHHI U HABBIKOB, IMO3BOJISTFOIIMX
BBIPaXKaTh 3aBUCUMOCTH MEXKy BEJIMYMHAMU B Pa3iM4HOM (hopMe: aHATUTHYECKOM,
rpaduueckoi U caoBecHOM. Ero u3ydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETU3ALWH, HCIOJIb30BaHUIO
aHAJIOTUH.

CopepxatenbHast JuHUA «Havama wmaremaTMdeckoro aHanu3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIMPUTh KPYr KaK MAaTeMaTHYeCKUX, TaK M NPUKIAIHBIX 3ajad,
JIOCTYITHBIX 00yYaromuMcs, TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTb CTPOUTH TpaduKu
CIIOKHBIX (DYHKLMM, ONpeesaTh UX HAauOOIbIINEe U HAMMEHBIITNE 3HAYEHUS, BEIUUCIISATD
wiomagu GUryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOpEHHUs MporeccoB. JaHHas
CoJepKaTebHas JIMHNS OTKPBIBAET HOBBIE BO3MOYKHOCTH MTOCTPOEHUS MATEMATHYECKUX
MOJENIEd  peanbHbIX CUTyalud, I[IO3BOJSET HAaXOAWTh HAWIy4dlllee pelIeHue
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMM MAaTeMaTHYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaAJIHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (OPMHUPOBAHMIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTUKUM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaroiuecs: y3HatOT O BBIIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTteabHO-MeTOANYECKass TUHUSA «MHOXeCTBa M JIOTHMKa» BKIIOYAET B ce0s
AJIIEMEHTBl TEOPUU MHOYKECTB U MAaTEMaTUYECKOM JIOTMKU. TeOopeTUKO-MHOXKECTBEHHbIE
MPE/ICTABIICHUs TPOHMU3BIBAIOT BECh KYypC IIKOJBHOW MAaTeMaTUKH M MpPejararT
Hanbosiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUIMI BCE pa3feibl MaTeMaTHUKU U €€
IIPUJIOXKEHM, OHYU CBSI3BIBAIOT PA3HBIE MATEMATUUECKUE TUCLIUIUIMHBI U UX TPUIIOKECHUS
B eauHoe uenoe. IloaTomy BaXHO JaTh BO3MOXKHOCTh OOYydYaromieMycsi MOHMMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMaTHMKW M MCIOJb30BaTh €ro
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JUTSL BBIPQXKEHUSI CBOMX MbICEH. J[pyruM Ba’KHBIM MPU3HAKOM MaTeMaTHUKU KaK HayKu
ClIyeT TpPU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMI U CJEIOBaHUE
OINpeAeNIEHHBIM TpaBUJaM TOCTPOCHHUS JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTUYeCKOM JIOTUKH  CIOCOOCTBYET  pPa3BUTHIO  JIOTUUECKOTO  MBIIUICHUS
OOy4YarIIMXCs, MO3BOJSIET UM CTPOUTh CBOU PACCYKJEHHS HA OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUUECKOT'O MBIIILJICHUS.

B y4uebHOM Kypce «Anredpa U Hayaima MaTeMaTHYEeCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE MPHU3BAHBI CIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENie C TIOMOIIBIO ammapata aiareOpbl W MaTEeMaTUYeCKOTO aHallu3a,
WHTEPIpPETAMU TOJIYYCHHBIX pE3ylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIH
U3 Ppa3elioB MpOrpaMMbl, IOCKOJbKY BECh Marepuall y4eOHOro Kypca UIUPOKO
UCTIONIb3YeTCA ISl pelleHus MNpUKIaAHbIX 3afad. [Ipu  pemeHun peasbHbIX
MPAKTUYECKUX 3a/1ay 00ydaromuecs pa3BUuBaloT HaOI01aTeIbHOCTh, YMEHUE HAXOAUTD
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAIOTHI0, 0000IIaTh U
KOHKPETHU3UPOBaATh MpodsieMy. JlesTenbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKJIAJHBIX 3a/1ad OPraHHU3yeTCs B IPOLIECCE M3YYEHUS BCEX TEM Y4eOHOro Kypca
«Aunrebpa 1 Hayaja MaTEMaTUYECKOTO aHATTU3ay.

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

COIEPKAHUE OBYUEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOH, MPOIICHTHI,
OeckoHeuHble iepuoanyeckue apoou. [Ipumenenne npodeit 1 TPOIEHTOB I PELICHHUS
MPUKJIAJHBIX 337a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUHN U PEANbHOUN KU3HHU.

JlelicTBUTeNnbHBIE  4ucha.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCIA.
ApudmMernueckue orepanuu ¢ 1eUCTBUTEILHBIMU YuCIaMu. Molylb 1eMCTBUTEILHOTO
yucIia u ero ceorcTa. [IpubnukEHHbIC BEIYUCIICHUS, TPaBUiIa OKPYTICHU S, TPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUMN.

Crenenb ¢ nensIM mokaszareneM. buaom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMbl 3amucu  JACHCTBUTENIBHBIX 4YHCEN ISl pElIeHUS NPaKTUUYECKUX 3a/ad U
MPEJCTABJICHUS JaHHBIX.

ApubdmMernyecknii KOpeHb HaTypaIbHOU CTETIEHU U €r0 CBOMCTRA.

Crenenb ¢ palMOHAJIbHBIM  T[OKa3aTeieM ©W €€  CBOWMCTBA, CTEIEHb
C JEHCTBUTEIIbHBIM TOKA3aTEJIEM.

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

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXKJIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUs] W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS] TENbIX M JIPOOHO-pAIMOHAIBHBIX YpaBHEHUH U
HEPABECHCTB. MHOTOWICHBI OT OHOM NMEPEMEHHOM. JleeHrne MHOTO4IeHa Ha MHOTOYJICH
c octatkoM. Teopema be3dy. MHorousnensl ¢ mensiMu kodddunmentamu. Teopema
Buera.

[IpeoOGpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

WNppanmonanbubie ypaBHeHHs. OCHOBHBIE METOJbl PEUICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEUIEHUSA IMOKA3aTEJIbHBIX
YPaBHEHHM.

[TpeobGpazoBanHre BEIPAKEHUM, COAEPKAIINX JIOTAPUPMEL.

Jlorapudmudeckue ypaBHeHUS. OCHOBHBIE METOIBI PEIICHHS JIOTApU(PMUICCKUX
YPaBHEHH.

OcHoOBHbIE TPUTOHOMETPUYECKHUE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHne TPUroHOMEeTpUIECKUX YPABHEHUM.

Pemenune cucrem JIMHENHBIX ypaBHEHUM. MaTpuia CUCTEMBI IMHENHBIX YPABHEHU .
Onpenenurenb MaTpUIlbl 2X2, €ro T€OMETPUUECKAN CMBICT U CBOWCTBA, BBIYHMCICHUE
€ro 3HAYCHUSA, NPUMEHEHHUE OINPEHCIUTENs Il PEUICHUS CHUCTEMbl JIMHEHHBIX
ypaBHEHUU. Pemenne npukiagHbIX 3a1a4 ¢ MOMOIIBI0 CUCTEMbI JIMHEMHBIX YPAaBHEHUM.
HccnenoBanue mOCTpOCHHOM MOJENMU € IIOMOIIBIO MATPULL U ONIPEAECIIATENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEN peaJlbHOM CUTyalMd C [OMOIIBIO
YPaBHEHHM W HepaBeHCTB. [IpuMeHeHME ypaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a71a4 ¥ 3a7a4 U3 Pa3IuIHBIX 00JacTei HAYKH U pealbHOU KU3HM.

DOyHKUMH U rpaPuKu

OyHKIM, CcrnocoObl 3amaHus  (yHKIUW. B3auMHO oOpaTHble  (YHKIUU.
Komnoszunus ¢ynkuuit. ['padux pynkunn. IneMeHTapHbie Tpeodpa3oBanus rpadukoB
b yHKIHIA.

OO6macte omnpeaeneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymu ¢yHKOuw.
[IpomexxyTkn 3HaKOMOCTOAHCTBA. YUETHbie U Heu€THble (yHkuuu. llepuognueckue
¢yskuy. [lpoMexyTku MOHOTOHHOCTH (yHKIIUU. MakCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonpiee n HanmMeHblee 3HadeHus1 QYHKIIUYA HA IPOMEKYTKE.

JluneitHasi, KBagpaTH4Hass ¥ JpOOHO-IMHEWHAs (QYHKIUH. JIeMEHTapHOE
UCCIIEZIOBAHKE U TIOCTPOEHUE UX TPaPUKOB.

Crenennast (yHKUMS C HaTypajdbHBIM W LEJIbIM ToOKazarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpauK KOpHS N-OMl CTENEHW KaK (PYHKIUU OOpAaTHOM CTEmneHH
C HaTypaJIbHBbIM IOKA3aTEJIEM.
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[lokazarenbHass u Jsorapudmuyeckas (YyHKIUM, WX CBOMCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIIUN ISl pEIICHUS] YPABHEHHI.

Tpuronomerpuyeckas OKpy>KHOCTb, OMPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOIO apryMeHTa.

OyYHKIMOHAIILHBIE 3aBUCMMOCTH B PEAIbHBIX Mpoleccax W siBiaeHusx. ['paduxu
pEaTbHBIX 3aBUCUMOCTEHM.

Hayana maTreMaTH4eCKOro aHa/ju3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUS  IIOCJEAOBaTeNbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTrPAaHUYEHHBIE MOCIEAOBATEIHLHOCTH.
HcTopuss BO3HMKHOBEHHSI MATEMAaTHUYECKOIO aHalu3a Kak aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckass mporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccun. JIMHEWHBIM M 3KCINOHEHUHUAIBbHBIA pocT. Yucno e. dopmyia ClI0KHBIX
IIPOLIEHTOB. VCIIoIbp30BaHME MPOTrPECCUN I PELICHUs] PEATBHBIX 3a4a4 IPHUKIATHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpagUKOB
¢byukuuii. CpoiictBa (GYHKIIMHA HENpPEepPBIBHBIX Ha OTpe3ke. MeToj HMHTEpBajIoB
JUIS pellieHusl HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPHIBHBIX (DYHKIUHN JJIS1 PELICHUS
3a1ay.

IlepBass u BTOpas mpousBoAHbIe (QyHKIMU. OnpenelneHue, reoMeTpUUYECKU U
(u3HUECKUIl CMBICI TPOM3BOJHOM. Y paBHEHHUE KacaTeIbHOU K rpaduKy (QyHKIIHH.

[IpousBoanbie 31emMeHTapHbIX (GyHKUMA. [Ipon3BogHas cymMMbl, TPOM3BENCHHS,
YaCTHOT'O ¥ KOMITIO3ULIUU (DYHKITHIA.

MHoxkecTBa U JIOTHKA
MHOK€ECTBO, Onepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammsbl Duepa—
Benna. IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O aIllapaTa i OMUCAHUs PEeaIbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 337a4 U3 APYrUX y4eOHBIX IPEIMETOB.
Onpenenenune, TeopemMa, CBONCTBO MAaTeMaTUYECKOro OOBEKTa, CIEJICTBUE,
JI0OKa3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

Harypanbnsie u nensie yncna. [lpumeHeHne MpU3HAKOB IEIMMOCTH LEIBIX YUCET,
HanOonpIMi o0muii nemurens (nanee — HOJI) n HauMmeHsbIee ob1iee KpaTHoe (J1aiee —
HOK), ocratkoB mo moaymo, airoputma EBKinma s pemieHus 3aaad B LEJbIX
quciax.

KommiekcHbie umcia. AnreOpanueckass U TPUTOHOMETpHUUYECKas (POpMBbI 3aIlUCH
KOMIUIEKCHOTO 4YHucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMH YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM miockoctu. @opmyna Myaspa.
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KopHu n-oii cTeneHu W3 KOMIUIEKCHOTO uucia. [IpumeHeHume KOMIUIEKCHBIX YHUCE
JUISL pemIeHusT GU3NYECKUX U T€OMETPHUUYECKHX 3a/1a4.

YpaBHeHUs] U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPABHEHUN M HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHUU Cc IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpUuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIC METOIBI PEIICHUS TTOKA3aTEIbHbIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PEUICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHbIE METO/ABI PEIICHUSI CUCTEM U COBOKYMHOCTEM pallMOHAIbHBIX,
UPpaAlMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTapU(PMUIECKUX YPaBHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3a7a4 U3 PA3IMYHBIX O0JacTeld HAyKU M peaibHOM >KU3HHU, UHTEpHpeTanus
MTOJTYYECHHBIX PE3YJIbTATOB.

DyHKUMH U rTpaPuKu

I'padpux xommosuruu Qyukuuii. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U IPapUKH.

['paduueckue MeToapl peleHrs ypaBHEHUN U HepaBeHCTB. [ paduyueckue MeTo bl
pELIEHUS 3a/1a4 C TApaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIEIOBaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHMKAIOT MpPH pEIIEHUWH 3aJady M3 JPYrux YyueOHBIX
MIPEAMETOB U PEATTBHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajaus3a

[IpumeHeHre NPOU3BOIHOM K HCCIEAOBaHHIO (YHKIUMH Ha MOHOTOHHOCTh WU
KcTpeMyMbl. HaxokzeHne HauOoJbIIEro M HAaUMEHBIIETO 3HAYEHUH HENpPEepbIBHOU
(GyHKIIMHM Ha OTpE3KE.

IIpuMeHnenue nNpon3BOAHON Il HAXO0KICHHS HAWIIYYIIET O PELIECHUS B IPUKIIAIHBIX
3a71a4ax, i ONpeieNICHUs] CKOPOCTH U YCKOPEHHUS ITPOLIECCa, 3alaHHOT0 (pOpMYIIoN Ui
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKMil. [IpaBuna HaxoxAeHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpudeckuii CMBICI HUHTErpaja. BbelYuciaeHUE ONPENEIEHHOIO
uHTerpaia no ¢popmyne Hetorona—Jleitouuiia.

[IpumeHeHue nHTerpana A HaXOXKIEHUs IUIOIaed MIOCKUX Guryp u o0bEMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX  ypaBHEHH. MaTtemaTuueckoe
MOJIEJTMPOBAHHE PeAIbHBIX MTPOLIECCOB ¢ MOMONIbIO AU(PPEpEeHINANTBHBIX YPaBHEHUH.
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INPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kiiacce oOyqaromuiicss HOJy4UT CIAEAYIOMINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eaepaabHON padouell mporpaMMbsl yueOHOro Kypca
«Anredpa 1 Havaja MaTeMaTUYECKOrO aHAIN3a:

Yuciaa 1 BBIYUCJICHUS:

CBOOOJTHO  OMEpPUPOBATh TMOHATUSAMU: PAIMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanydeckas 1poOb, MPOILEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEI, MOIYJIb JEHCTBUTEILHOTO YUCTIA;

MPUMEHSTh IPOOW M TIPOIEHTHI JUISl PEIICHUS TPUKIAIHBIX 3a71ad U3 Pa3TMYHbIX
OTpacJiel 3HAaHUW U PEAIbHOMN KU3HU,

MPUMEHSTh TPUOMMKEHHBIE BBIYUCICHUS, TpaBUja OKPYIJICHUS, NPUKHUIKY U
OLIEHKY PE€3yJIbTaTa BbIYMCIICHUM;

CBOOOZHO ONEpPUPOBATh MOHATUEM: CTENEHb C LEbIM MOKa3aTeNeM, UCIOJIb30BATh
MOAXOIAILYIO POpPMY 3aMUCH ACUCTBUTENBHBIX YUCEN JIS pEIICHUS IPAKTUYECKUX 3a/1a4
U NIPEACTABJICHUS TaHHbIX;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM: apU(PMETUUYECKUN KOpPEHb HaTypaJbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHB C PAIIMOHAIBHBIM MTOKA3aTEIIEM;

CBOOOJTHO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM UKCIIa, IECITUYHBIC U HATYpaJIbHBIC
Jorapu@meli;

CBOOOIHO OMEpUPOBATh TMOHATUSIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTr'yMEHTA;

ONEPUPOBATh TMOHATHSIMH: ApPKCUHYC, ApPKKOCMHYC W AapKTaHIM€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OMNEpUPOBATh MOHATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3INIHBIC METO/IbI PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHATh METOJ] UHTEPBAJIOB JIJISI PEIICHUS HEPABECHCTB;

CBOOOAHO OMNEPUPOBATH TMOHATUSAMHU: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C LENbIMU KO3 UIIMEHTaMH, KOPHU MHOTOYJIEHa, MPUMEHSTh ICJICHUE
MHOI'O4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera st perienus
3a/1ad4;

CBOOOJIHO OMEPUPOBATh MOHSATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPEACIUTENb MATPULBI 2 X 2 U €r0 TE€OMETPUUECKAN CMBICT, UCITOIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 1 BBIYUCICHUS €r0 3HAYCHHS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUS CUCTEMbl JIMHEWHBIX YPAaBHEHUW, MOIEIUPOBATH pPEabHBIC CUTYAIIUU
C TOMOIIBI CHCTEMBI JIMHEHMHBIX YPaBHEHUH, HUCCIEA0BAaTh IOCTPOCHHBIE MOJEIN
C TIOMOUIBIO MATPULL U ONPEAECTUTENICH, HHTEPIIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBUI C KOPHSIMH JIJIsl TPeoOpa30BaHMsl BHIPAKECHU;
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BBITIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEIeHU
C PallMOHAJIBHBIM TOKA3aTENEM;

UCMOJIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHus JOrapupMUUYECKUX
BBIPAKCHUM;

CBOOOJIHO ONEpPUPOBaTh NOHATHUSAMH: HUpPpalMOHAIbHbIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe YypaBHEHHS, HAXOAWTh WX PELICHHUS C TMOMOIIbIO PaBHOCHIIBbHBIX
IIEPEXO0I0B UJIN OCYILECTBIISAA TPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHe (OpPMYIbl sl MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OIEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoauMble (OpPMYJBI ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHUX
YpaBHEHUU;

MOJIEJIMPOBAaTh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTaBISATh BBHIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 33J1ayd, HUCCJIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM armapara ajareopsbl.

DOYyHKIHUU U TPAPUKH:

CBOOOJITHO OIEpPUPOBATh MOHATUSAMU: (PYHKIHS, CIOCOOBI 3anaHus (yHKIUH,
B3aMMHO OOpaTHbIe (DYHKIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIIUU, BBIOIHSATH
3JIEeMEHTapHbIE MPe0Opa3oBaHus rpaUKOB PyHKIUA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAETIECHUS U MHO)KECTBO 3HAUCHUM
byHKIMY, HYTU (YHKITMH, TPOMEXYTKHA 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO  ONEpPUPOBaTH MOHATUSAMHU: UETHbIE M  HEUYETHbIE  (DYHKIIUH,
nepuoanyeckue (QyHKIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MAaKCUMYMBI U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaUeHUEe (PYHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH OHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPaIbHBIM U IEJTBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUIMU C HATypajbHBIM M IEJIBIM IOKa3aTeleM,
rpaduK KOpHS N-OM CTENeHUW Kak (QYHKIMH OOpaTHOM CTENEeHH ¢ HaTypalbHbIM
noKa3zaTeJieM;

OIIepUpPOBATh MOHATUAMM: JTMHEWHAs, KBaApaTHUHAs U APOOHO-IMHENHHas PyHKIIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMHU: TOKa3aTeldbHass W Jorapudmuyueckas
GbyHKIMU, X CBOMCTBA U IPaUKHU, UCTIOIB30BATh UX FPA(PUKU AJIs pEeLICHUSI YPaBHEHU;

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OIpeJIeTIeHNE TPUTOHOMETPUYECKUX (DYHKIIMI YUCIOBOIO apryMEHTa,

WCIIOIb30BaTh Tpa@uku QYHKIMN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEMN
IpU PELIEHUH 33/7ay U3 APYrux y4eOHBIX MPEAMETOB U PEaJbHOM KU3HU, BBIPAXaTb
dbopmynamMu 3aBUCUMOCTH MEXIY BEIUYNHAMU;

Havana maremaTH4ecKOro aHajm3a:

CBOOOJIHO ~ONEPUPOBATh MOHATHSMHU: apudmeTnyeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroliasi reoMeTpuueckas MNporpeccusi, JIMHEWHBIH WU
HKCIMOHEHLHUAIBHBIA POCT, (OpMyJia CIIOKHBIX MPOLEHTOB, HMETh IIPEeCTaBICHUE
O KOHCTaHTE;
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UCMOJb30BaTh MPOTPECCUM JUIsl PEUICHUs] pEealbHbIX 3a4ad I[PHUKIAJIHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATh MOHATHSAMHU: TIOCIEIOBATEILHOCTh, CIOCOOBI 3aJaHMUS
NI0CJIEI0BAaTENbHOCTEW, MOHOTOHHBIE M OI'PaHUYEHHbIE TOCIIE0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apPOKICHHS MATEMAaTUYECKOTO aHAIM3a KaK aHalln3a 0€CKOHEUHO MAaJIbIX;

CBOOOJTHO OMEpUPOBATH TMOHATHUSIMH: HEMpPEphIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, ACUMIITOTHI Tpaduka HyHKINH,

CBOOOTHO OINEpPUPOBATh MOHATHEM: (YHKIUS, HEMpepblBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMA JIJIsl pEIICHHUS 33/1a4,

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

BBIUUCIISITh IPOM3BOJIHBIE CYMMBI, IPOM3BEIACHMSI, YACTHOTO U KOMIIO3UI[UU JIBYX
(G yHKIIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELLIEHMUS
3ajau.

MHokecTBa U JIOTHKA:

CcBOOOIHO OMIEPUPOBATH MOHATUSIMH: MHOKECTBO, OIIEpPAIK Ha/T MHOXKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM armapar sl ONUCAHUS pPeallbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3aa4 U3 APYTrUX YICOHBIX MPEIMETOB;

CBOOOJIHO OMEpPUPOBATh TMOHATUSAMU: OIpPEACICHUE, TeopeMa, YypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAyIOIINe MPeIMETHbIC
pe3ynbTaThl MO OTAEIBHBIM TeMaM (eAepalibHOi paboyeil mporpaMMbl yueOHOTo Kypca
«Anrebpa 1 Havajla MaTEMaTUYECKOTO aHAINU3a:

Yucia ¥ BBIYUCTICHUA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HATYpaJbHOE MU IEJIO€ YUCIO0, MHOXKECTBA
HATypaJbHBIX U LEJbIX YUCEN, UCIOIb30BaTh IIPU3HAKU AEIUMOCTH 1enbix yncen, HO/JI
u HOK HarypallbHBIX Yncen s peleHus 3a/1a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO OMEPUPOBATh MOHATHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATYpaJbHbIC
YKCJIa B Pa3JMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZAHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B aIreOpanvyeckod u
TPUTOHOMETPUYECKOW (OpME, BBINOJIHATH apUPMETUYECKUE ONEpalud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO OINEpUPOBATh MOHATUSMU: UPPALMOHAIBHBIC, I[OKa3aTelbHbIE H
JorapupMUYECKUe HEPAaBEHCTBA, HAXOAUTh MX PEUICHHS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXOIOB;

OCYIIECTBJISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
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CBOOOZHO OMEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOMMbIE (POPMYJIBI JIJIi PEHICHUST OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMAa M COBOKYIHOCTb YpaBHCHUH H
HEPABEHCTB, PABHOCUJILHBICE CHUCTEMBI W CHUCTEMBI-CIICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl WU COBOKYIHOCTEN palMOHAJIbHBIX, HPPALMOHANBHBIX, IOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHaIbHbIe, UPPAllMOHATBHBIC, TTOKA3aTebHbIE, JTOTapU(OMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUSI U HEPABEHCTBA, COEPKAIIUE MOAYJIM U apaMeTphbI;

MPUMEHSTH TpauuecKre METOIBI JJIsl pEIICHUs] ypaBHEHUW U HEPABEHCTB, a TAKKE
3a/1a4 C mapaMeTpamu;

MOJIETUPOBATh pPEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4U, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENId C MCIOJB30BAHMEM allfapara ainreOpbl, HHTEPIPETUPOBATH MOJIYYSHHBIN
pE3ybTAaT.

DOyHKIUHU U TpaUKHU:

CTpOoUTh TpaduKd KOMIO3MLIMHM (YHKIMH € TOMOIIBIO  3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3ULIMU JABYX (DYHKLIM;

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

CBOOOZHO OMEPUPOBATH MOHATUSAMHU: 'padUKH TPUTOHOMETPUUECKUX (PYHKLINIA;

OPUMEHATh QYHKUUU JJIs1 MOJIETUPOBAHUS U UCCIIEIOBAHMS PEaTIbHbIX MPOLIECCOB.

Hauyana MaTeMaTH4eCcKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOMAHYIO ISl UCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOIWUTh HauOoJblllee W HAWMEHbIIEEe 3HAUYCHHUS (YHKIIUU HEMPEPHIBHON
Ha OTPE3KE;

UCTOJIBb30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKACHUS  HAWIYUYIIEro  peIIeHUs
B MPUKIATHBIX, B TOM YHUCJE COIMATbHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeIcHUs
CKOPOCTH M YCKOPEHUS MpoIiecca, 3aJaHHOT0 (OpMYIIoi i rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: MEPBOOOpa3HAs, ONMPEACIEHHBIA WHTETPa,
HAXOJUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIMI U BBIYUCIISTH HHTETPAJI 110 (hopmyiie
Hrrorona—JleiiOHuma;

HAXOAUTh TUIOMIAIH TUIOCKUX (PUTYP U 0O0BEMBI TEJ C IIOMOIIBIO HHTErpaa;

UMETh TPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHMN Ha MpUMEpe
cocraBiieHus quddepeHnarbHbIX YpaBHEHUMH;

pemath TNpUKIAAHBIC 3aJadd, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO U
(bU3HYECKOro XapakTepa, CpeACTBAMUA MaTeMaTHYECKOTO aHATN3a.
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10 KVIACC
HasBanue KonuuectBo OCHOBHbIE BU/JIbI AESATEILHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0y4Jaromuxcs
MHOXkecTBO 24 MHoO»xecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYXKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHoOro4ieHsl. Huarpammel Ditnepa — BeHHa. JUIA OITUCAaHUS X014 PEIIECHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHMHBIX
YpaBHEHUI

[IpuMeHeHne TeOpeTUKo-
MHOKECTBEHHOTO armapara

JUJISL pELICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OEeCKOHEUHbIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobei 1 MPOIICHTOB
TSl PEIICHUS TPUKIIAIHBIX 3a/1a4.
JIeMCTBUTENIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHAIIbHBIC
gyuciaa. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1eHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEnnbie
BBIUHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUJIKA U OLIEHKA pe3yJibTaTra
BBIUMCJICHU M.

MaTeMaTUYECKHX 3a/1a4, a TaKXkKe
peanbHBIX MPOIECCOB U SIBJICHUMN.
OnepupoBaTh MOHATUSIMUA:
palMoHAILHOE YHCII0, OECKOHEUHAas
nepruoaudecKas 1poob, TPOIIECHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YHUCII0; MOIYJIb JEHCTBUTEIIBHOTO
YHCIa; UCTIOIb30BaTh ATU MOHSATHS
IIPU MPOBEACHUH PACCYKICHUM

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

OTpaciiel 3HaHUW U peaJbHOM KU3HMU.

Hcnonb3oBath NpUOIMHKEHHBIE
BBIUKCIICHUS, [TPaBUJIa OKPYTJICHUS,
INPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHU M.
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OCHOBHBIE METO/IbI PEMICHUS LIEJIBIX

U ApOOHO-PALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MepeMEHHOM. /leneHrne MHOTO4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunmnentamu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JUHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMEeTPHUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISl PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelenue nmpukiagsbIx
3a/1a4 C TOMOIIBIO CUCTEMBbI JIMHEUHBIX
YPaBHEHUMU

[IpuMeHATH pa3IndHbIE METObI
pelieHus paluoHaIbHbBIX U IPOOHO-
palMOHANBHBIX YPABHEHUN; a TAKXKE
METOJI UHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOMW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSITh JE€JIEHUE MHOTOYJIEHA

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

OnepupoBaTh MOHITUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEINb MATPULIBL.
Hcrnonp30BaTs CBOMCTBA
onpeaenuTeNs 2 X 2 sl BHIYUCICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PELICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.
MopaenupoBarh peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JINHEWMHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICNIH C TTOMOIIBIO
MATPHUI] U ONIPEAECTUTETIEH,
MHTEPIPETUPOBATH MOJYYECHHBIN
pe3ynbTar
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OyHKINYU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumHo oO6patHbie GyHKITUU.
Kommnozunust ¢pynkiuit. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacTh onpeeaeHusi 1 MHOKECTBO
3HaueHui Qynkiuu. Hymu ¢pyHkmmm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
Yérubie 1 HEUETHBIE PYHKIUU.
[leprognyeckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHkMU. MakCUMyMbl U MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HauUeHHUE (PYHKIIMH Ha MPOMEXYTKE.
Jluneitnasi, kBaapaTU4aHas U APoOHO-
auHeHas QYHKUIKUU. DJIEMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOSHHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEbIM IMOKa3aTelIeM.
bunom HeroToHa.

CremneHHass QyHKIHS C HATYPAITbHBIM
Y LIETBIM NTOKa3areseM. E€ cBolicTBa

U rpaduk

OnepupoBaTh MOHATUAMU: QYHKITHS,
crocoObI 3a/1aHus PYHKIUU; B3AUMHO
oOpaTHbie (DYHKIIMH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 00JIACTH
OTpeNieJICHNs] 1 MHOKECTBO 3HAUCHU
byHKUMH, HYTW QYHKINH,
MIPOMEXKYTKH 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4yHasi, ApoOHO-
JVHEWHas U CTeNeHHas (PyHKIUU.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBanus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WK HEYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKUIMY, HanOoJIbIIIee M HAUMEHbIIIEe
3HaYeHNe PYHKIUN HA TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpauaecky CBOMCTBA JIMHEWHOMH,
KBaJPaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHH C IIeJIbIM IT0Ka3aTeleM;
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MOAXOIAILYIO (POPMY 3aIKCH
JENCTBUTENb-HBIX YUCEN JJI1 PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KOpeHb dopmyIMpoBaTh, 3aIIUCHIBATH
N-O CTETECHMU. HATypaJbHOUW CTETICHU U €T0 CBOMCTBA. | B CUMBOJHUYECKOU (opMme
HppaumnonanbHeie [TpeoOpazoBaHus YUCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YPaBHEHMUS BBIPAKEHUM, CONEPKALUX CTEIIEHH N-O¥ CTeNeHu i peodpa3oBaHus
Y KOPHH. BBIPAKEHUM.
HppanoHanbHbIe YpaBHEHUS. HaxoauTe pemenus nppanroHaIbHbIX
OCHOBHBIE METO/IBI PELLICHHUSI YPaBHEHHUM C IIOMOILIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PAaBHOCHWJIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN OCYLIECTBIISASI IPOBEPKY KOPHEM.
UPPALMOHAIBHBIX YPaBHEHHUM. Crpoutb rpapuk pyHKIIMU KOPHS
CaoiicTBa U rpaduK KOpHS N-0M N-oii cTENEeHN KaKk 0OpaTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOM JUTsl QYHKITMU CTENEHU C HAaTYpPaJbHbIM
CTENIEHU C HATYPAJIbHBIM IIOKa3aTeIeM IIOKa3aTesIeM
[TokazarenbHast GyHKITHUS. 10 Crenens ¢ paluoHaIbHbIM DopMyIIHPOBaTh OIMPEICITICHUE

IToka3arenbHbIE ypaBHEHHS

IIOKA3aTeJIEM U €€ CBOWCTBA.
[TokazaTenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnonp3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHU.
[Toka3arenbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIIEHUS TOKa3aTeIbHBIX
YpPaBHEHUU

CTENEHU C pallOHAIbHBIM
IIOKa3aTEJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKECHUM, COACPKALUX
CTEINEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
NOKAa3aTeJIbHON (QYHKUINUH U U3yYEHUS
€€ CBOMCTB.

HaxoauTe pelieHns noka3aTeabHbIX
YPaBHEHHMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. CoiicTBa JlaBaTh onpejenenue gorapudma
Jlorapudmuueckue jorapudma. JlecaTuunbie u qyyucia; JECATUYHOIO U HATYPaJIbHOTO
YpaBHEHUS HaTypajbHbIEe JTOrapu(pMBbI. Jorapudma.
[IpeoOpazoBaHre BEIpAKECHUM, Hcnons3oBath CBOKCTBa JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. TUTsI TipeoOpa3oBaHMs
Jlorapudmuyeckast GpyHKIusA, Jorapu(PMUYECKUX BhIPAKEHUM.
e€ CBOMCTBA U rpaduK. Crtpouts rpadguk sorapupmMuydecKon
Hcnonb3oBanue rpaduka GyHKIUN (GyHKUIMH KaKk 0OpaTHOM
JUISL pELICHUS] YPABHEHUU. K TIOKa3aTEJIbHOU U UCIIOJIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL peleHus 3a1ad.
Jorapu(MUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PELLIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIBHBIX NIEPEXO0OB
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh OompejeNeHns CHHyca,

BBIPA’KCHUA U YPABHCHHUA

YHUCJIOBOr0 apryMEHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YMCJIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyca U
apKTaHTeHCa YUCIA.
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OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(GYHKIIMN YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUUYECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUI

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTst ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUIECKUX YPABHCHUN

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHHUs MTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTU4YECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEI0BATENBbHOCTH. McTopus
aHain3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U reOMeTpUIECKast
MIPOTPECCHUM.

beckoneuHno yobiBaroIas
FEOMETPUYECKAs IPOrPECCHSL.
CyMMa GeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN U DKCIIOHESHIINAJIBLHBIN
poct. YHucio e.

dopmyIia CIOKHBIX MPOIIEHTOB.
Hcnonp30BaHue Mporpeccuu

JUISL PEIICHUS PeVIbHBIX 3a/1a4
MIPUKJIAJTHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a1aHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE€ U OTPAaHHYECHHBIC
NOCJIE0BATENbHOCTHU; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTh Y OTPAaHUYEHHOCTb.
[Tomyyats mipecraBieHue

00 OCHOBHBIX HJICSIX aHAJIHM3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKOMN
MPOrPECCUH, HAXOIUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJIEHOB
OECKOHEYHO yObIBarOIIEeH
TEOMETPUYECKON TPOTPECCUH.
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Hcnons3oBars porpeccun

IUIS pellieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpuMeHATh POpMYITy CIIOKHBIX
IIPOLIEHTOB IS PELICHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbBIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE QYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcuMmnToThl rpaguKoB PyHKIUH.
CpoiicTBa (hyHKIMI HEMPEPHIBHBIX
Ha oTpe3ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMNA 715 pelieHus 3a/1ay.
[lepBas u BTOpast HpOU3BOAHBIC
¢dbyukuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeJIbHOM K TpaduKy QyHKITHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
bynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMK (PYHKIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKITNH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HEMPEPHIBHBIX
GyHKIMN 71 penieHust 3a1a4.
OnepupoBaTh MOHATUSIMU: TIEPBAst U
BTOpasi IPOU3BOJIHbIE (DYHKITUU;
NOHUMAaTh (PU3HUYECKUH U
T€OMETPUUYECKUI CMBICII IIPOMU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIbHOM.
Brruncniars nporu3BOAHBIE CYMMBI,
MIPOU3BENCHUS, YACTHOTO U CIIOKHOU
(b yHKITHH.

N3y4yaTh Npon3BOAHBIE JIEMEHTAPHBIX
G YHKITUH.

Hcrnonp30BaTh reOMETPUUECKUI U
(bu3MUeCcKuil CMBICT TTPOU3BOIHOM

JUISL pELICHUS 3a/1a4
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[ToBTOpEHUE, 00001ICHME, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IpuMeHATH OCHOBHBIE TOHATHS Kypca
CUCTEMaTHU3alNsl 3HAHUI Y HavyaJl MaTeMaTUYeCKOro aHaian3a ayreOpbl U HaYaJl MaTEMaTUYECKOT 0
10 knacca, 00001IEHHE U aHajM3a JJIs pelieHus 3a1a4d
CUCTEMaTH3aLNs 3HAHUI Y3 PEAIbHOM KU3HU U APYTUX
IIKOJIBHBIX IPEAMETOB
OBUIEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KVIACC
HasBanue KommuectBo OcCHOBHOE cozepx)aHue pasaena OcCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue QyHKImit 22 IIprMmeHenue nponu3BoOaHON Crtpoutb rpaguk KOMIO3UIINU

C IMMOMOIIBIO IIPOU3BOJTHOM

K MCCIIEI0BaHNIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue Hanbosp1iero u
HAaMMEHBILIETO 3HAYECHHSI HENPEPHIBHOM
(GYHKIIMH Ha OTpE3KE.

[IpuMeHeHune npon3BOIHON

JUTSL HAXOKJIEHUS HAMJTY4ILEro
pELICHNs B IPUKIIAIHBIX 3a/1a4ax,

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

GYHKIUN € TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0OBAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasnbl
YPaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUTsL KicclieoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJIbIIICE U HAMMEHBIIIEE
3HAUYCHUs (PYHKIIMU HEMPEPHIBHOW HA
OTpe3Ke; CTPOUTH Tpaduku HyHKIIHIA
HAa OCHOBAHUHU MPOBEIEHHOTO
UCCIIE0BAHUA.

Hcnonbs30BaTh NPOU3BOJHYIO

JUISL HAXOKJICHUSI HAUJTy4IlIEero
pElIeHUs B IPUKJIAJAHBIX, B TOM YUCIIE
COLIMAJIbHO-DKOHOMHYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS ITPoLecca, 3aJaHHOTO
dbopMmyroi umm rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast ¥ UHTETpas 12 [lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpa3Hbie nepBooOpa3Hasi ¥ ONpeeIEHHbIHI
aneMeHTapHbIX GyHkumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATh
HNurerpan. ['eoMmeTpuyuecknii CMbICI uHTerpai rno gopmyne Herorona—
MHTErpana. Beruucienue JlertOHUII1A.

OIPENEIEHHOIO UHTETpaja 1o HaxoauTh miomaau miockux Guryp
dbopmyne Hprorona— Jleitbuua. 1 00BbEMBI TEJT C TIOMOIIBIO
[IpumMeHeHune nHTerpaia ONPEACIEHHOIO UHTETpalIa.

JUTSl HAXOKJIEHUS TUTOIaaei 3HaKOMUTBHCA C MaTEMaTUYECKUM
MJIOCKKUX (Uryp U 00BEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. muddepeHnanbHbIX YpaBHEHHM.
[Ipumeps! pemienui [Tony4dars npeacTaBiIeHUE O 3HAYEHUH
mudepeHnanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS UHTErpaJia
MartemaTnueckoe MOJIEIMPOBAHNE B Pa3BUTUU MATE€MaTUKHU

pEaNbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnranbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKUX CBOMCTBA U TpaUKU. JUTSl TOCTPOEHUS TpauKOB

(yHKIMIA. OT0O0p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUH C IOMOIIBIO U3Y4YECHUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pemate Tpuronomerpuyeckue
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Pemenne TpUroHOMETPUYECKUX
HEPABEHCTB

YPaBHEHUS U OCYILIECTBIISTH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKON

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIEI0BAHMS
rpa¢ukoB HyHKUINN

WppauunonansHele,
NIOKa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeJbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

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

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon QyHKIui

K PELIEHUIO TOKa3aTeNIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTH PAaBHOCHJIBHOCTD
TIEPEXO0JIOB.

Pemate nppanyoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIBIO PAaBHOCHJIbHBIX
NIEPEXO0I0B.

Hcnonp30oBaTh rpaguueckre MEeTO b
¥ CBOWCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUIS pellieHus 3a7jaun
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KomriekcHble yncna 10 Kowmrmutekcubie uncna. Anreopandeckas | OnepupoBaTh MOHATHAMH:
1 TPUTOHOMETpHUYecKas (DOPMBI 3alIUCH | KOMIUIEKCHOE YMCJIO 1 MHOYKECTBO
KOMIIJICGKCHOT'O YHCIa. KOMIIJICKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpeacTaBiasTh KOMILIEKCHBIC YHCIIA
C KOMILJIEKCHBIMU YHCJIAMH. B ajreOpanyeckoil u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU popMme.
Ha KOOPJIMHATHOM IJIOCKOCTH. Brimonusare apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTEIICHU U3 KOMIUICKCHOT'O YHClIa. N300pakaTh KOMIUIEKCHBIE YHCTIa
[IpuMeHeHnEe KOMIIEKCHBIX YHCEeI Ha KOOPJAMHATHOM MJIOCKOCTH.
JUTSI perieHust (PU3NIEeCKuX U [TpumensTs Gpopmyny MyaBpa u
r€OMETPUUYECKHUX 3a/1a4 MOJIy4aTh MPEJCTABICHUE O KOPHIX
N-OM CTEIICHU M3 KOMILJICGKCHOT'O YHCIa.
3HAKOMUTHCA C MPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHUCEIl
JUISL PEIICHUS] TEOMETPUUECKUX U
bu3nYecknx 3aaa4
HatypanbHbie u 11e/1ble yncna 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHATUSIMU

[IpuMeHeHne TPU3HAKOB AEITUMOCTH
uenbix yncen, HOJl u HOK, ocratkoB
10 MOJYJIIO, anroput™ma EBkinia

JUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajabHOE U LIEJI0E YUCIIO,
MHO>KECTBO HAaTYPAJIBHBIX U LEIBIX
YHUCEIL

Hcnons30BaTh NPU3HAKU IETUMOCTH
LIENIBIX YHCET; OCTATKHU 110 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKiMIA 715 peleHus
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3ajad4.

3anuchIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucTtemMbl pallMOHAIBHBIX, 12 Cucrema U COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppalOHAIbHBIX PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYITHOCTb YPAaBHEHUH U
MOKa3aTeNbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UITU
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIE
ypaBHEHUM COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
VPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U HaxonuTts penieHus CucTeM u
Jorapu(MUYECKUX YpaBHEHUM. COBOKYITHOCTEH ILIEJTBIX
[IpumeHeHue ypaBHEHU, CUCTEM U palMOHANIbHBIX, UPPALIMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeJbHbIX U JOrapu(pMUYECKUX
MaTeMaTUYeCKHX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1aCTe HAYKU U [IpuMeHATh cUCTEMBI YPABHEHU I
peaIbHOM KU3HU, HHTEpIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3IMYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HHU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOuparts ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palrOHANIBHBIX, UPPAHOHAJIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUN
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C IapameTpamu.
[TocTpoeHune u ucciieioBaHue
MaTeMaTUYECKHX MOJIEIEH pealbHbIX
CUTYalHH C IOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIM Y ITApaMETPHI.

[TpumensiTe rpaduueckue u
AHAJIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUU U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue GyHKIMI MeTogaMu
MaTeMaTUYECKOr0 aHAIIN3A.

Ctpouts 1 nccneaoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalMi C IIOMOLIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpeHue, 0600IIeHNE,
cucTeMaTHh3alusg 3HaHU!

16

OcCHOBHBIE TTOHATHUS U METOBI Kypca,
0000I11IEHIE U CUCTEMATH3AlIU 3HAHWI

MopenupoBaTh peajibHbIE CUTYyalluU
Ha SI3BIKE anreOphl, COCTABIIAThH
BBIpQXXEHUSI, YPABHCHUS, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yJbTar.

[TpumensaTh pyHKIMH

JUTS. MOJIETTUPOBAHUS U MICCIICTOBAHUS
peabHBIX MPOIECCOB.

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

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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®EJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcss oAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro OOILEro
00pa3oBaHus, TaK KaK 00eCcIeYuBaeT BO3MOKHOCTb U3YUEHHsI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HaNpPaBJIECHHOCTH U MPEIMETOB I'yMaHUTapHOIo HuKIa. [IoCKoIbKy Jlornueckoe
MBIIUIEHUE, (QOopMUpYyEMOEe TMpU H3YyYEHUH OOYYaroUMMHUCA TOHSITHUHHBIX OCHOB
Ir€OMETPUM, TIPU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKHUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bl HEMOCPEACTBEHHO HUCIIOJIB3YIOTCS IPU PELLIEHNH 33]1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llenb ocBoeHus MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE HHAMBHUAYAJIbHBIX CIOCOOHOCTEM OOYyYaromMXCs NpPU HU3Y4YEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHON obnactu «Marematruka U HHGOPMATHKA)
yepe3 obecrieyeHue BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BaHMS Oosee TIyOOKHX
rE€OMETPUYECKUX 3HAHUN U JIEHCTBUM, CHELU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo Mpo(eCCHOHAIBHOI0 O0pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BAaHUEM
MaTE€MaTHKH.

[IpyopuTeTHBIMM 3aJadaMu  Kypca Te€OMETpUM Ha yriayOJEéHHOM ypOBHE,
pacIIUPSIOMIUMH M YCHIIMBAIOLMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue MpEeACTABICHUS O T€OMETPUM KAaK YacTH MUPOBOM KyJIbTYpbl H
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPY)KAIOIIIMM MUPOM;

(dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILIUX
MAaTeMaTUYECKUX MOJENAX, IMO3BOJIIOIIMX OINUCHIBATh M M3Yy4YaTb pa3HbIC SIBJICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mo paszaeny «CrepeomeTrpus»
y4e0HOT 0 Kypca r€OMETpHH;

(GopMUpOBaHUE YMEHHs BIaJE€Th OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOMICTBaMM, 3HaHUE TeOpeM, (GOpMyln MU yMEHHUe
UX MPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIWUTh HECTAHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJIEIISIX U B PEAIbBHOM MHPE
MHOT'OTPaHHUKH U TE€JIa BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM aKCMOMAaTUYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (GOpMUpOBAaHME TOHMMAHUS POJIM  AKCHOMATHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(dopMupoBaHUE YMEHHsS BIAJETh METOAAMH JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHUs, YMEHUS UX NPHUMEHATh, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOJE
pELICHHs] CTEPEOMETPUYECKHX 3aJad M 337a4 C IPAKTUYECKUM COJEpKaHHUEM,
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dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKa3aTeNIbCTB MPU 00OCHOBAHUU
MaTE€MaTUYeCKUX YTBEPKJICHUA M POJM AKCUOMATUKHA B IPOBENECHHM JIETYKTUBHBIX
PacCyXJICHUH;

pa3BUTHE M COBEPUICHCTBOBAHME MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyarouxcsi, IMO3HAaBAaTEIbHOM  AKTUBHOCTH,  HMCCIEIOBATENbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHue PYHKIMOHAIILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUM: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEANbHBIX JKU3HEHHBIX CUTYyallMsX M TMpPU U3YYCHUH JPYIMX Yy4eOHBIX
IIPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIMPOBAHUS pEaIbHBIX
CUTyallUld, HWCCJIEI0BAaHUS IOCTPOECHHBIX MOJENEH, WHTEPHpPETalun IOJIY4EHHBIX
pE3YyIBTATOB.

OCHOBHBIMHM ~ COZIepKaTeNbHBIMM ~JIMHUSIMA ~ y4eOHoro Kkypca «l'eomeTrpusi»
B 10-11 «xnaccax sBisirorcs: «lIpgmble ©W  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanHukmn», «Tena BpameHus», «BeKTOpbl U KOOPAHHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATUSMMY», PEJICBAHTHBIX I'€OMETPUM Ha YriIyOJ€HHOM ypoBHEe oOydyeHus B 10—11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KaTelbHbIM JIMHUSAM Y4e€OHOro Kypca, a
(dbopMUpOBaHUE JTOTMYECKUX YMEHHUI pacrpeienseTcs He TOJbKO MO COJEpKaTeIbHbIM
JUHUSIM, HO U 1o rogam oOyueHusi. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHOil  pabodeil  mporpammel,
pacnpenenéHHbIM MO ToJaM OOy4Y€HHUs, CTPYKTYpPUPOBAHO TakKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BONpOcaM OOydYaromuecss oOpaliaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU TTOHSITHUSIMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHUEM MPHUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY I€OMETPHUYECKHX
MpE/ICTABIICHUA O00yJaroluxcsi, pacmupsis U yrayonss e€, o0pasys MpouYHbIe
MHOECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBus A quddepeHnnanuy o0ydeHusl, TOCTPOSHUSI MHANBHUIYaTbHBIX
o0pa3oBaTeibHBIX MPOrpaMM, OOECHEUYUTh YIIyONEHHOE U3YUYEHHE TEeOMETPUU
KaK COCTaBJIAIOIIEN yueOHOro npeamera «MaTtemarukay;

HOJArOTOBUTh OOYYAIOUIUXCA K MPOJOHKEHHUIO M3Y4YEHHUsS MATEeMaTHKU C Y4ETOM
BbIOOpa Oynymied mnpodeccun, oOecreynBas MPEEMCTBEHHOCTh MEXAY OOILIUM
1 IpohecCuoHaNbHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomMeTpusi» Ha yriayOJI€HHOM YPOBHE OTBOAUTCS
204 yaca: B 10 kmacce — 102 uaca (3 yaca B Henmemwo), B 11 kimacce — 102 yaca
(3 yaca B HezIeIO).
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COJEPXXAHUE OBYYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsTre 06 akcHOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHOe pacnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
NapajuleJbHbIE U CKpeluBaronmecs npsmele. [[pu3Haku CKpelMBarOIUXCA NPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MNapAJJIENbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICIBHOCTb TPEX NMPSAMBIX, IAPAJUIEIbHOCTD NPAMON U TNIOCKOCTH.
[lapannenbHOoe MW LIEHTpaNbHOE MNPOEKTHpPOBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapauielbHOr0 MpoekTupoBaHusd. W3oOpaxenue ¢uryp B mapaienbHOR
IIPOCKIMH. YTJIbl C COHAIIPABICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B mpocTpaHcTBe. [lapauielbHOCTh MIIOCKOCTEN: MapaJuIeNIbHbIE IUIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOocKocTel. [Ipocreiinne npocTpaHCTBEHHbBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuiesIeUIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTE MHPSAMOW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, IPIMBIE NAapAJICIbHBIC U NEPIECHAUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIPHOCTU TMPSMOUW M TUIOCKOCTH, TEOPEMA O MPSMOU MEPIIEHANKYISIPHOM
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyissp W HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIUS
burypsl Ha IIJIOCKOCT. [lepnen MKy pHOCTD TIJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIIPHOCTHU BYX IUIOCKOCTEN. TeopeMa 0 TpEX NeprneHuKyspax.

YTIiabl B IPOCTPAHCTBE: YrOJl MEXAY NPSMOU U INIOCKOCTBIO, ABYTPAaHHBIM yrodi,
JMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii U1 MHOrorpaHsble yribl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoOHCTBa IUIOCKMX W JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yria.

MHoOrorpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrospHas npusma,
npsiMas W HaKJIOHHAsT TPU3MbL, OOKOBas U TMOJHAs TOBEPXHOCTh IPU3MBI.
[Napannenenunen, npsIMOYTOJIbHBIN MTapaUIEIEIUIIE] U €ro CBOMCcTBA. Kparyaiiimme nytu
Ha I[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBEeHHas Teopema
[Tudaropa. [Mupamuna: n-yroiapHas nupamuja, MpaBUiibHAS U YCEUEHHAS] MUPAMMUJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBuUiIbHOM mnuUpamuibl. [IpaBuibHBIC
MHOIOI'PAHHUKHU: TPaBUJIbHAS NpU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHA
TpeyrojibHas NUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOIPAHHUKAX: OKTa3Ap, NOJICKA3Ip U UKOCAIP.

Brruncnenue 371eMEHTOB MHOTOTPAHHMKOB: pEOpa, auaroHaid, yriel. [lnomans
OOKOBO# MOBEPXHOCTU U MOJHOW MOBEPXHOCTHU MPSMOUN MPU3MBI, TUIOIIA/Ib OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsMOW Tpu3Mbl. [lnomans 60KoBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPABWJIBHON IUPAMUBI, TEOPEMA O ILIOMIAAN yCeUEHHOU MMPAMHU/IBI.

CummeTrpust B~ TOPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHuKoB. CuMMeTpusi B  NpaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjieNienunena, CUMMETPUS TMPaBWIbHBIX MPU3M, CHMMETpUS IPaBUIbHOU
NUpaMUIbL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTUA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIECHHBIE W IIPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOEHUS BEKTOPOB. CBOMCTBA yMHOKEHUS BEKTOPa HAa 4uCIo. [loHsTHE KOMILTaHApHBIE
BeKTOphl. [lpu3Hak koMmruiaHapHocTu TpEX BekTOpoB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3in0XEeHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [ IpsiMoyronbHas
cucTeMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBS3b  MEXIY
KOOpJAMHATAMH BEKTOpa M KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKaJsipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesia Bpamenust

[TonsiTHS: UAMHAPUYECKAS TOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpa3zyrwmue TMnoBepxHocTe. Tema BpamieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxkenue cdepbl U TIIOCKOCTH,
KacarebHas IIIOCKOCTH K cepe. M300pakeHue Ten BpalleHust Ha MI0ckocTu. Pa3BépTka
MUIMHApPA U KoHyca. CummeTpust cdepsl U 1mapa.

O6béM. OcHOBHBIE CBOCTBA 00bEMOB Tell. Teopema 00 00BEME MPAMOYTOIBLHOTO
napajienenunena u ciaeacTBus u3 He€. OObEM NpSIMONW M HAKJIOHHOW MPH3MBL,
HWIMHAPA, TUPaMUJIbl U KoHyca. OOBEM I1apa U mapoBOro CerMeHTa.

KoMOuHanmu Ten BpailleHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B LWJIAHID,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTrOrpaHHHMKA, OMKUCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WJIM TEJIO0 BPaAIICHUS.

[Inomaas NOBEpXHOCTHU LIWJIMHIPA, KOHYCA, IIIommanb chepsl u e€ yacteil. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEU MOJOOHBIX (DUTYP.
[IpeoOpazoBanue  momoOusi, romoTeTus. PemieHue 3aga4y  HA  IUJIOCKOCTH
C HUCMOJIb30BAHUEM CTEPEOMETPUUECKHX METO/IOB.

[TocTpoeHne ceyeHU MHOTOTPAHHUKOB WM TEJl BPAILCHUS: CEUECHHS UUIUHIpa
(mapamiensHO U MEPIEHIUKYISIPHO OCH), CEYEHUS KOHYyca (TTapayljieIbHOe OCHOBAHUIO U
IIPOXOJIAIIEE Yepe3 BEPIIMHY), CEYEHHUs [Iapa, METOAbI IMOCTPOEHUSI CEYEHUI: METOL
CJIENOB, METOJT BHYTPEHHETO NMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN ITIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOYKEHHE
BEKTOpPOB. CBOMCTBa BEKTOPHOIO YMHOX€HUs. IIpsAMOyrosibHas cucreMa KOOpAHMHAT
B poctpaHcTBe. KoopanHatel Bektopa. Paznoxenue Bekropa no 6asucy. Koopaunartao-
BEKTOPHBIN METO/ IIPH PELICHUU T€OMETPUUECKUX 3a1a4.

J{BUKeHHS B IPOCTPAHCTBE

JIBmxenus: mpoctpancTBa. Otodbpakenus. J[BuxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWXECHUU. BuHabl JIBUKEHUN: MapajlUIeIbHBIA IIEPEHOC, LEHTpajIbHAas
CUMMETpPHS, 3€pKajbHas CHUMMETpPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
noao6us. [Ipsamas u cepa Ditnepa.

INPEAMETHBIE PE3YJIbTATDBI

K konmy 10 kiaacca oOydaronuiicss HAy4YUTCs:

CBOOOIHO OMEpUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUH TIPH PEIICHUN
3a71a4 ¥ MPOBEACHUN MAaTEMAaTHYECKUX PACCYKICHUN;

MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEJICTBUSL W3 HHUX MpPHU PEHICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIUPOBATh B3aMMHOE PACIIOJOKEHHE TPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OMEPUPOBATh MOHATUSIMU, CBSI3aHHBIMM C YIJIAMH B MPOCTPAHCTBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEK1Y MPSIMOM U TIIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUA,
MPSIMOYTOJILHBIN Mapajuiesienume, Kyo);

KJ1acCU(PUIIMPOBATh MHOTOT'PAHHUKHU, BEIOMPAsi OCHOBAHUS JIJIsl KJIaCCU(PUKAITUY;

CBOOOIHO OMEPUPOBATH MOHSTHSIMU, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
MJI0CKOCTHIO;

BBITIOJTHSTH MapaJuIeIbHOE, IIEHTPAILHOE U OPTOTrOHAIBHOE IMTPOSKTUPOBaHUE (DUTYD
Ha TUIOCKOCTh, BBIMOJHATh U300paKeHUs PUTYpP HA MIIOCKOCTH;

CTPOUTHh CEUEHHS MHOTOIPAHHUKOB pA3IMUYHBIMM  METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKy, CHU3Y;

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

CBOOOZHO OMEpUPOBATH MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBIL;

CBOOOAHO  OMEpUpPOBaTH  MOHATHSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSTH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4d Ha JO0Ka3aTeIhCTBO MAaTEMaTUUYECKUX OTHOIICHUM W HAXOXKICHUE
r€OMETPUUECKUX  BEJIMYMH, MPUMEHSAS  HM3BECTHBIE METOJAbl MpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOKHOCTH;
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OPUMEHATh  INPOCTEUIINE  INPOrpaMMHBIE  CpPEeICcTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI P PELIEHNH CTEPEOMETPUUYECKUX 3a1aY;

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

IPUMEHSTh IOJYYEHHbIE 3HAHWS HA IPAKTUKE: CPAaBHUBATh M AHAJIU3UPOBATH
peaIbHBIE CUTYAllUHU, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIMpOBaHHON MPoOJIEMbl, MOJEIUPOBAThH peajbHbIe CUTYaI[UU Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh IIOCTPOECHHBIE MOJAEIM C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHITHI U TEOpEM, armnapara aireopsl, pelaTh NpaKTHYeCKUe 3a/1a4H,
CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUYECKUX BEJINYNH;

UMETh IPEACTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS FE€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca o0ydaronuiicss HAy4YUTCs:

CBOOOIHO OTIEPUPOBATH TOHATHIMU, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS;

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

pacrno3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHYC, cepa U map) v OOBICHATH
CIIOCOOBI TTOJTYUEHUS TEJ BpAIlCHUS;

KJIaccu(puIMpoBaTh B3aMMHOE PacIiookeHne chepbl U TIOCKOCTH;

BBIUKCIISATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TENl BpallleHHs, 00bEMBI U
TUIONIAI TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpAICHUS, TCOMETPUUYECKUX Tell
C MpUMEHEeHHeM (HOpMYIT;

CBOOOIHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B cepy M OMUCAHHBIN OKOJIO ChEephl,
cdepa, BIHMCAHHAS] B MHOTOT'PAHHUK WM TEJIO BpallleHUS;

BBIUHCIISATh COOTHOIICHUS MEXKIY TUIONIAIAMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU
U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIUIO
O NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YEpTEeXKaAX U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

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

pemarb TeOMETPUYECKHE 3a/laud Ha BBIYUCICHHE YIJOB MEXAY NPSIMBIMU H
MJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH JO ILIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHSATUSIMH, CBA3AHHBIMU C JIBH)KEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJIHSITh U300paKEHHS] MHOTOTPAHHUKOM W TEJI BPAILICHUS MPHU MapajieIbHOM
NepeHoce, MEHTPAILHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
psSIMOM, TpeoOpa3oBaHus MOJ00US;

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

UCIIOJIb30BaTh METOAbl MOCTPOEHUS CEUEHUMN: METOJI CIIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYILIEH MIOCKOCTH;

NIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh T€OMETpUYECKUEe (aKThl JJIsi pEUICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIONINX HECKOIBKO IIAroB PEIIEHUs, €CIIM YCJIOBUS NPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3a7a4d Ha JOKa3aTeJIbCTBO MAaTEMAaTUUECKUX OTHOIICHUM M HaXOXKICHUE
TEOMETPUYECKUX BEJIMYUH;

MIPUMEHSTH TPOrPAMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMM YHUKAIITUOHHBIE CUCTEMBI
MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ay;

IPUMEHSTh MOJYyYEHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIU3HPOBATH U
OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUEHHBIE MTOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa PEIICHHs MaTeMaTH4ecKd CHOPMYIUPOBAHHONW MPOOJIEMBI,
MOJICIUPOBATh pPeajbHbIE CUTYAllUM Ha SI3bIKE M€OMETPHUH, HCCIIEIO0BATh MOCTPOCHHBIE
MOJICJI C WCIOJB30BAaHUEM T€OMETPUUYECKUX TMOHATUN M TEOpeM, armapara ajareOpsl,
pemaTh MpakTUYECKUE 3a7a4M, CBI3aHHBIE C HaX0XKJICHUEM IeOMETPUUYECKUX BEJINYHH,

UMETh MPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I'€OMETPUU KaK COCTaBHOM
yacTu (yHaMEHTa Pa3BUTHS TEXHOJIOTHA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BUJIBI IEATEITLHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) Kypca 4acoB yUaluxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
NpSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsTHS: MepeceKkaronmecs IOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakxeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMNX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObl 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHui

B KOTOPOUW BBITIOJIHSETCS IJIAHUMETPUSL.
Jlemate mpoCTENIINE JJIOTUYECKUE
BBIBOJIbI M3 aKCUOMATHUKH IIJIOCKOCTH.
[IpuBOAUTE MPUMEPHI PEATbHBIX
00BEKTOB, UCATH3AINEH KOTOPHIX
SIBJISTFOTCS aKCHOMBI TEOMETPUU.
N3ydarh, IpUMEHSATH IPUHIUATIBI
MOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEYEHHUM METOJI CJIEIOB, METO/
BHYTPEHHET0 TPOCKTUPOBAHUSI, METO/T
MEepEeHOCca CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyecKkue 3a1a4un:
Ha OIPEJICTICHUE BUJIA CEUEHUS U
HaXO0XJICHUE €ro IJIOIIa IH.
AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonb30BaTh Npu pelIeHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIC
POXOJIAT yepe3 ux peéopa.
N300paxxenne nepeceueHus
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHne NOCTPOEHHBIX CEYEHUN
pa3HBIMHU 1IBETAMH.

Merop cnenoB 15l MOCTPOCHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiocKkocTel. [loctpoenue
CEUEHUI B MUpaMuje, Kyoe no Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3aIUCh 111aroB
MOCTPOCHHSI.

IToBTOpEHME TITAHUMETPHUH.

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

B CEYCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUTAHUMETPUYECKHUE (PAKTHI
U METOJIbI:

Teopembr Daiieca u

0 MPONOPILUOHAIBHBIX OTPE3KaX.
AJITOPUTM JIENIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenasi.

PaBHOOE1pEeHHBIN TPEYTOJBHUK.
PaBHOCTOpOHHMY TPEYT OJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/THEN JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojapHuka. CBOMCTBO MEIUaH
TPEYrOJIbHUKA.

[Tpuznaku mogo00ust TPEYroJIbHUKOB.
[TonyuyaTs npeacraBaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHUS T€OMETPUU
KaK COCTaBHOW 4acTu (yHJIaMEHTa
Pa3BUTHUS TEXHOJIOTUN

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHue NpsSMbIX

B ITpocTpaHcTBe. CKpeIuBaronmecs
npsMble. [IpU3HaKM CKpEMMBAOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunpoBaTs B3auMHOE
PaCIIOJIOAKEHHUE TTPSMBIX

B POCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMH Y MPUBOAS IPUMEPHI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMON NapajuIeIbHON JaHHOU
MPSIMOU, TPOXOASALLIEH YePE3 TOUKY
IPOCTPAHCTBA U HE JISKALLECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napassenbHbIX
MPSAMBIX TIOCKOCTBIO. [lapannenbHoCTh
TpEX MpsiMbIX. TeopemMa o TpEx
MapassIeabHbIX MPSMBIX.

Teopema 0 CKpENMBAIOMIKNXCS MPSAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaJJIEIBHOIO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapamuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSL.

VYrou ¢ coHanpaBiIE€HHBIMA CTOPOHAMU.
VYron Mexay nIpsIMbIMHU.

3agauu Ha 10Ka3aTeIbCTBO U
MCCIIE0BAHUE, CBSI3aHHbBIC

C PacnoI0KEHUEM TPSMBIX

B POCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
NapajieIbHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIen Ha APYro NpsMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuieIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapaJuIeIbHbBIX IPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOLIUXCA MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBSACHATH, UYTO HA3bIBACTCS
NapaJJIEIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE QUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOKMCTBA NApaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapajieabHOM
MPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3agadn
Ha JJOKAa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJIIOKEHUEM TIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOMUTH HOKA3aTEIBHBIC
paccyXJICHHS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTRE.
CpaBHUBATh, aHATTM3UPOBATH U
OLICHHBATh YTBEPKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars peajibHbIE CUTYalUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBath MOCTpOESHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUI U TEOPEM, armapara aireopsl,
1M (DPOBBIX PECYPCOB.

[TomyyaTh mpeacTaBIecHUE

0 LEHTPATHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PabOT MO TEOPUH
TIEPCIIEKTUBBI

[lapannenbHOCTH NPSIMBIX
Y TJTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETLHOCTD MPSMOU U
IIJIOCKOCTH B IMPOCTPAHCTBE.

[Ipr3Hak mapayieaTbHOCTH IPSIMON U
MI0CKOCTH. CBOMCTBA MapauIEIbHOCTH

KnaccuduunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHME PUMEPBI
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IPSAMOM U TNTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENIbCTBO,
CBSI3aHHBIE C NIAPAJLIEIIBHOCTBIO

MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, MPOXOISAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAIUIEIIBHOTO APYTOU IIPSAMOM.
Pacuér ornomenui. [lapamnensHas
MPOEKIUS, IPUMECHEHNE

JIJIs1 TIOCTPOEHUSI CEUeHUH KyOa

Y TTapajuIeIIeInIIe 1a.

CaolicTBa napajuiesenunena 1 TpU3Mabl.

[Tapannensnsbie ockoctu. [lpusnaku
MapaJJIEIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 mapajIeIbHOCTH U
€AUHCTBEHHOCTH INIOCKOCTH,
MIPOXOASALIEN Yepe3 TOUKY, HE
MIPUHAJIEKAILYIO TaHHOM TIOCKOCTH U
CIIECTBUS U3 HEE.

CBolicTBa napajuiebHbIX TNIOCKOCTEN:
O MMAPAJIEIIBHOCTH PSIMBIX
IepeECEUEHUS NPU MIEPECEUEHNHN IBYX
MapaJUIEIBbHBIX TUIOCKOCTEN TPETHEM;
00 OoTpe3Kax MapauieNbHbIX NPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapajuieIbHbIMU

13 PEATbHOMN KU3HMU.

DopMyIMpPOBaTh ONPENCIICHUE
MapajyIeabHbIX IPSAMON U TNIOCKOCTH.
Jloka3bIBaTh MpU3HaAK

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

Pemars crepeoMerpruueckue 3aaadu
BBIYMCIICHUS U JI0KA3aTENbCTBO,
CBSA3aHHBIE C NTAPALIEIILHOCTHIO
IIPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amaduun

Ha [TOCTPOCHHUE CEUEHUM HA YepTexKax
TETpald/ipa U napajuiesIenuIie1a.
Pematp crepeomerpuueckue 3aaauu,
CBSA3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUU TEOMETPUUYECKUX 3a1a4
CBA3aHHBIX C NaPAJLIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHUBAaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

C ApaJUIETLHOCTHIO IPSIMOM U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSAMM; O MEPECEUECHUH MPSIMOU
C IBYMs MapajuieIbHbIMU TUIOCKOCTSIMU

MOJIEIMPOBATh PEAIbHBIC CUTYaIINH,
CBSI3aHHbBIE C APAIIIETBHOCTHIO
NPSIMOM U IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TeprieB UK YIISIPHOCTD
IIPSIMBIX U TUIOCKOCTEU
B [IPOCTPAHCTBE

25

[ToBTOopenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa KyOa ¥ IPSIMOYT OJILHOTO
napasuienenuiena. Beraucienue 1iumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieJenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockoctu. [IpusHak
NEePNEHIUKYJIIPHOCTHU MPSMOU U
IJIOCKOCTH. TeopeMa O CylecTBOBAHUHN
U €IMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K ruiockoctu. [lnockocTu u
MEPHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieH UK YIIAp U HAKJIOHHAS.
[TocTpoeHnue nepneHauKysipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEepPIEHAUKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBath (GakThl U METOJIbI
IIJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHUHU.
DopMyIMpPOBaTh ONPEACIICHUS:
MEePHEHIUKYJIISIPHBIX MPSIMBIX

B MIPOCTPAHCTBE; ONpPEEICHUE MPSIMOH,
NEPHEHIUKYJIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapauIeTbHOCTHIO IPSIMBIX M UX
NEePHEHIUKYISIPHOCTHIO K MJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIYIO
MPU3HAK MEPIEHIUKYIIPHOCTU MPSIMOM
Y IUIOCKOCTH; TEOPEMY

0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
PSAMOM, ITPOXOMSIIEN Yepe3 TaHH IO
TOYKY W NEPIEHANKYISIPHON K TaHHOU
MJIOCKOCTH.

N306pakaTh B3aUMHO
NEPHEHIUKYJIISIPHBIE TTPSIMYIO
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Yron Mexy CKpelmBaroIuMUC
npsiMbIMU. [lorck epneHIuKyIsIpHbIX
IPSIMBIX C TIOMOUIBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuit Kyoda, MpU3MBbI,
MPaBUIILHOM MMUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IpOCTPaHCTBE
OTHOCHTEJIBHO IIOCKOCTH. [IImockoctn
CUMMETPHUI B MHOTOI'PaHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U IUTIOCKOCTH KaK CIEACTBUE
cummeTpud. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 11ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJISIPbI: CAMMETPHS, CABUT
TOYKH MO NApaIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON PSIMO,
W3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

®opMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPA MO0 OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosmydats npeacTaBieHUE O 3HAYEHUH
nepreHANKYIIsApa Uit Ipyrux o0iaacren
Hayku ((pu3nKa, SHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHOMN KU3HU
(TeXHMKa, OKpYKaroIas 00CTaHOBKA).
JloKa3pIBaTh YTBEP)KIEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYJIIPHYIO K TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIISIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEepPHEHIUKYJIISIpax.

[lomy4aTs npeacraBiieHHUE

00 OpTOrOHAIBLHOM MPOEKTUPOBAHUHU.
Jloka3bIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPAMYIO.

Pemars crepeoMerpruueckue 3aiauu,
CBSI3aHHbBIE C NEPIICHIUKYIIIPHOCTHIO
IPSAMOM U TUIOCKOCTH.

Pemate npukiaaHsie 3a0a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
F€OMETPUYECKUX BEIUYMH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYIIpax,
HaXO0XXJIEHUEM PaCCTOSHUU,
ITOCTPOEHUEM ITPOEKIIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKICHUS C LEJbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIM3UPOBATh U MOJIEIUPOBATh

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYIJIIPHOCTHIO IPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEJIN, B TOM YUCJIE U

C UCTIOJIb30BaHKEM armapara aareophbl

VYTIIBI U pacCTOSAHUA

16

[ToBTOpEHME: YrOa MEXKTY NPIMBIMHU
Ha [JIOCKOCTH, TPUTOHOMETPUS

B IPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: Yroa MEXIY
CKPEIIMBAOIIUMUCS MPSIMBIMU

B IpocTpaHcTBe. ['eomMerpuueckue
METO/IbI BBIYUCIICHUS YIJ1a MEXKIY
MPSIMBIMUA B MHOT'OTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

@opMyIMpPOBaTh ONPENEIICHHAE
JIBYI'PAHHOIO yIJia.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YITIOB JABYTPAHHOIO YIJIA.
KnaccuduuupoBarb 1ByrpaHHbIE YIIIbI
B 3aBUCHMOCTH OT UX I'PATYCHON MEpBHI.
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JByrpanssiii yros. CBONCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
mrockocten. [Ipusnak
NEPIEHIUKYJIIPHOCTH ITIOCKOCTEM;
TE0-pemMa O MPSMOU IEPECEUCHUS JBYX
IJIOCKOCTEN MEPIEHUKYIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICIINIIE;
KyO; U3MEpeHHsI, CBOMCTBA
PSAMOYTOJIBHOTO MapaJuIeNIeUIENa.
Teopema 0 quaroHanau NpPsIMOYrOJIbHOTO
napaJIyIesICAIIe A U CIEICTBUE U3 HEE.
CrepeoMeTpruUeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
PacroJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPELINBAIOIIHNECS
psIMbIE, MTapajuIeIIbHbIE TIOCKOCTU

B CTAH/IAPTHBIX MHOTOI'PAHHUKAX.
[Tapa napajutebHBIX THIOCKOCTEN

Ha CKPEIIMBAIOLIUXCS IPAMBIX,
pacCcTOSIHUE MEXTY
CKPEIIHNBAIOLIIUMUCS MPSAMBIMU

B ITPOCTBIX CUTYAIUSX.

Onyckanue NepreHIuKyIspos,

DopMyIIHPOBaTh ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MTPU3HAKE
NEePHEHUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

DopMyIIHPOBaTh CIIEACTBUE

(M3 mpU3HAKa) O MEPIEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsi NEPHEHAUKYJIIIPHA
MPSIMOM, IO KOTOPOM MEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUA O €T0
CBOWCTBAX; TEOPEMY U CIEACTBUE

13 HE€ 0 AUaroHajsiX MPsSIMOYTOJIbHOTO
napajuieJenuIea.

Pematp crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
HNPSAMBIX U TUIOCKOCTEU, UCTIOIB3YsI
IUTAHUMETpUYECKHre (PaKThl U METO/IBI.
[IpoBOANTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pELIEHNH TeOMETPUYECKHX 3a/1ad,
CBSI3aHHBIX C NEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluH, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOSAHUN OT TOYKHU
JIO TOYKH; TIPSMOM; TIIIOCKOCTH.
Brruncnenre paccTOsTHUM MEXITY
CKPEIIMBAOIIMMUCS MPSIMBIMU

C TIOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIs1 TPEXTPAHHOTO yIJia. DJIEMEHThI
cheprudecKkoi reOMeTpHu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIe

C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

HccnenoBark MOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemate npuknagHbie 3a1a4mu,
CBSI3aHHBIC C HAXOXJICHUEM
Te€OMETPUICCKUX BEITMUUH

MHororpanHuku

Cucremaruzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. [Ipsimast u HaKITOHHAs
npusMbl. [IpaBunbHas npusma.
[IpstmMoli mapasuienenunes,

IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo.

Brlykibie MHOTOIpaHHUKHU. Teopema
Oinepa. [IpaBruiibHBIE U
MOJIYIPABUIIbHBIE MHOTOIPaHHUKHU

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaQJIM3UPOBATh PEIICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 3aJIaHHBIMHU CBOMCTBAMMU;
BOCCTaHaBJIMBATh OOIIUN BU]T
BBIITYKJIOTO MHOTOTPAHHHKA I10 ABYM
€ro MPOCKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBIMTYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPAaHHUKHU
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C Pa3HOM DUJIEPOBON XapAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTAHHBIX.
Jloka3pIBaTh CBOMCTBA NPAaBUIIBHBIX
MHOTOrpaHHUKOB. Il1aHnpoBaTh
MIOCTPOEHUE MPABUIIbHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTAX
JOPYTUX IPABUIIBHBIX MHOTOIPAHHUKOB

BekTops! B mpocTpaHCTBE

12

[lonsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

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

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

CkanspHoe NMpou3BeJeHUE,
BBIYHCIICHUE YIJIa MEXY BEKTOPaMHU

B IIPOCTPAHCTBE.

[Ipocrenue 3ana4u ¢ BEKTOpaMu

AKTyau3upoBath (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIaHapHbIe BEKTOPHI. [IpuBOANTH
IpUMEPBI (PU3HIECKUX BEKTOPHBIX
BEJIMYMH.

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

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IIOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AIMS 3HAHUU

Oo6o6n1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 xnacca, cucreMaTr3alys 3HaHUMH.
HcTopust pa3BUTHUSI CTEPEOMETPUU KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHUI

Pemars crepeomerpruueckue 3anadn
Ha JJOKa3aTeNbCTBO MATEMAaTHYECKUX
OTHOILLICHU, HAX0XKACHUE
TCOMETPUYECKUX BEJIUYMH (JJTHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcrnonp30BaTs npu peieHnun
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHre (PaKThl U METOJIBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

P PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3aa4.
CpaBHHMBATh U aHAIU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYKHOCTbH €€ MOJCIMPOBAHMUS HA
SI3bIKE TEOMETPUH.

MopaenupoBath peaqbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBATh
MIOCTPOEHHBIE MOJENH, B TOM YHUCJIE U
C UCIOJIb30BaHUEM arlrapara anreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUU 3a]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUUN
KAaK O pa3BUBAIOLLIECHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOM C peaIbHBIMU OObEKTaMH,
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MMOMOTAIONIEN PEIIUTh PEATbHbIC
YKU3HEHHBIE CUTYallu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITbFOTEPHBIX TEXHOJIOTHHM.
CpaBHUBaTh U aHAJIU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBLIC MOACIIN.

Hcnonws3oBaTh UG POBBIE peCypCh

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHHe
paszzena (TeMbl) Kypca 4acoB yUanmxcs
AHaTUTHYCCKAsT TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

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

AHaAIUTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PacCTOSHUS OT TOYKHU J10 TIJIOCKOCTH
B KOOpIMHATAaX.

Haxoxnenne paccTossHUM OT TOUKH
710 IJIOCKOCTHU B KyO€ U IIPaBUIIbHOM
MUPAMUIE

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTUM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISPHOTO
YMHOXEHHUS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIMBATh
MEPIEHAUKYJIAPHOCTh BEKTOPOB.
BriBOoAUTE ypaBHEHUE MIIOCKOCTH U
(hopmMyIly pacCTOSIHUSI OT TOUKHU

JIO TITTOCKOCTH.

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

MIPU PEIIEHUU T€OMETPUUECKHUX 3a]1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3MpoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMu U
KOOpJAMHATaMU.

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

Hcrnonp30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3AIIUS 3HAHUU

15

Cedennst MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
repecedyeHus MPSAMBIX U IIIOCKOCTEH.
[lapanenbHble NPSAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKPEIMBAKOLUIUMUCS IPSMBIMHU.
IlepnieHAMKYJIApHBIE NPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MEPIEHANKYJIIPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JIINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MaTeMaTUUYECKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEJIMYUH (JIJIMH,
YIJI0B, TUIONIAIeH, 0OBEMOB).
Hcnonb30BaTh npu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCcKue (DaKThl K1 METO/IBI.
[IpoBOUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEUICHUU CTEPEOMETPUUYECKUX
3ajad4.

CpaBHUBATh U aHATIM3UPOBATH
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B MHOTOT'PaHHHKAX.
[loBTOpeHnue: momanu
MHOT'OYT'OJIbHHUKOB, ()OPM YITBI

JUTSL TUIOMIAeH, COOOpaKeHUs
OJIO0HSI.

[Inomany ceueHnii MHOrOrPaHHUKOB:
TJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00us

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXXHOCTb €€ MOJEIUPOBAHUSA

Ha A3BIKE TEOMETPUH.

MopnenupoBarh peaJIbHYI0 CUTYaLUIO
HAa A3BIKE TEOMETPUM U UCCIEN0BATh
IIOCTPOECHHBIE MOJIEIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM aIlapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a7a4

O0BEM MHOrOrpaHHUKA

17

O6bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBoeHUU Ky0a, 0 KBajipaType
Ky0a; O TPUCEKLIUH yTJia.
CtepeoMmeTpruUeCcKUE 3a1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieienunea.
[Tpuknannble 3a1a4u, CBSI3AHHBIE

C BhIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO Mapajuieienunea.
O0BEM NpAMON TPU3MBI.
CrepeomMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM 00BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUPOBATH NOHATUAMM:
00BEM Tena, 00bEM NMPAMOYTOIBHOTO
napajijiesienume ia.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbIBaTh TeopeMy 00 00BEME
MPSIMOYTOJILHOT O NapaJIIeNIeNHIeNa,
CJICACTBHUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCICHUEM 00bEMa
MPSIMOYTOJILHOTO MapaieIenuneaa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C LEIbIO BBISBICHUS
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Brruucnenue o0bEMOB T

C IMOMOIIBIO OINPENETIEHHOT O
unTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMUTBI.
OTtHormieHne 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. Berunciienue
pacCcTOsHUA A0 TJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TEOMETPUU peabHbIC
CUTYallUH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJILHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBI.

HccnenoBarb moCTpOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTOJIb30BaHUEM
anmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyTy Ul BBIYUCICHUS 00BEMOB
TeJ.

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

JUTS TIPOW3BOJIBHON TTPU3MBI.
Jloka3eiBaTh TEOpeMY: 00 00bEME
nupamMubl, GOpMyYITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHOW MUPaMUIBI.
BoiBoauTs hopMyity /ISl BBIYUCICHUS
00BEMOB YCEUEHHOU MUPAMUIBI

Tena BpaieHus

24

[unuaapruYecKas MOBEpXHOCTb,
00pa3yromye MUINHIPUIECKON
MTOBEPXHOCTH.

CB0O0OIHO OIEepUpPOBaTh MOHATHIMU:
WIMHPUYECKask TOBEPXHOCTD,
nuiuHIap. M3ydaTts crnocoOsl
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Humuuap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepxXHOCTH
HAJIMH]IPA.

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

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

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

[Tpuknanuble 3a1a4u, CBSI3aHHBIC

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenuie cdeps! u mapa

¢ ockocThlo. 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 MUTUHAP U €ro CEUCHUS
IJIOCKOCTBIO.

CB0OOOIHO 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.

BriBoauTh (hopMyIibl SISl BBIYUCICHUS
OOKOBOU U TIOJTHOM MOBEPXHOCTEH Tl
BpaiieHus. Pemars
CTEPEOMETPUUECKUE 33/1a4U, CBSI3aHHBIE
C TEJIaMU BpalIEHUs1, HAX0XKICHUEM
[UIOIa A OOKOBOM U MOJHOU
NOBEPXHOCTH, IIOCTPOEHUEM CEUECHUI.
Hcrnonbp30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (PaKThl M1 METO/IBI.
CpaBHUBATh U aHAIM3UPOBATH
YTBEPKJICHUS C LIENbIO BBISIBICHUA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO CEepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
IIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3aHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJJaPTHBIC
noaoous.

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

AHaM3upoOBaTh U MOJICIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWIAHIPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOIb30BAaHUEM
anmnapara anreopbl

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

CB0OOIHO OIEepUpPOBaTh NOHATHIMU:
cdepa u map, LEHTP, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chepsl B TUIOCKOCTH.

DopmMynUpOBaTh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeJIbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUisl BBIYUCICHUS
riomiaau cepsl uepes paanyc chepsl.
Pemiath ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIomaau cepsl u eé
4acTel, MOCTPOEHUEM CEUEHHI Chepbl
U mapa.
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AHanmM3MpoBaTh U MOJICIIMPOBATH

Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYallUH, CBSI3aHHBIE C IAPOM U
cepoil.

Pemate mpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOUHAIIUU Tel
BpalllCHUsI U MHOTOI'PaHHUKOB.
Hcnonp30BaTh pu peLICHUH 33124,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpHUecKrue (DaKThl 1 METO/BI.
Pemate cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMH BPAILCHUS,
ITIOCTPOCHUEM CEYEHUM TEJI BPALICHNs,
C KOMOWHAIMSMU TeJl BPaLECHUs U
MHOT'OI'PaHHHKOB.

IIpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeIbHbIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/a4,
CBA3aHHBIX C MEPHEHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaM3UpoBaTh U MOJEIUPOBATH Ha
A3BIKE T€OMETPHUH peajIbHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMU.
HccnenoBate NOCTpOCHHBIE MOJENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreopbl
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[TInomagy moBepxXHOCTH
1 00BbEMBI KPYTJIBIX TEJ

O6BeM nmunapa. Teopema

00 00bEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M TOTHOM
MMOBEPXHOCTH LIWINHAPA.

Brraucnenne 006EMOB TeI

C MOMOIIBIO OMPEAECIEHHOTO
unterpayia. O0bEM KOHYcCA.

[Tnoutagm GOKOBOI M OJIHON
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a1auu,
CBSI3aHHBIC C BBEIYHCICHUEM 00HEMOB
LHUJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3anauu no Teme «O0bEMBI
Y IUIOLIAJIM TIOBEPXHOCTEM TEIL.
OO0BEM 11apa U MapoBOro CEKTOopa.
Teopema 06 00wEMe mapa. [Tnomans
cdepnl.

CrepeomeTpruecKkue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
apa, mapoBOro CerMeHTa, MapoBOro
CeKTopa.

[IpukiagHble 3a1a41 110 TEME
«OO0BEMEI TEII», CBI3aHHEIC

¢ 00BEMOM 111apa U IIIOIIAJIbIO CHEPBHI.
COOTHOIICHUST MEXKTy TUIOIIASIMHU
MMOBEPXHOCTEH U 00bEMaMHU MOJOOHBIX

CB0OOOZIHO OIEepUpPOBAaTh MOHATHIMU:
00BEM Tena, MIoWAAb OBEPXHOCTH.
DopMyIUpPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hopMyIibl sl BBIYUCTIEHUS
00béMa yceu€HHOIr0 KOHYca.
HccnenoBaTh MOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCHIOJIb30BAaHUEM
anmnapara anreOpbl.

3HaTh BO3MOKHOCTHU PELICHUS 3a7a4
Ha IMOCTPOCHHE LIUPKYJIEM U JTMHEUKOM,
0 KJIaCCUYECKHUX HEPa3pelInMbIX
3a/1ayax.

CB0O0OOTHO OTIEPUPOBATH TTOHATHIMU
IapOBOM CETMEHT, IAPOBOM CIIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
IapOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXOXKICHUS
00BEMOB IIAPOBOI0 CETMEHTA,
IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEpPHI.
Jloka3biBaTh TEOpEMY 00 00BbEME IIapa.
PemaTe cTepeomerpuueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa, IapOBOTO
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Tell.

[TogoOHbIe Tea B IPOCTPAHCTRE.
N3menenne o0bEMa rpu 1mogo0um.
CtepeoMmeTpruUeCcKUE 3a/1a4H,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJI U TTONIAJIEN TTOBEPXHOCTEMN

CeTMEHTA, IIAapPOBOT0 CEKTOPA,
IJI0IAIbI0 C(hephI.

CpaBHUBATh M AaHAJTU3UPOBATH
YTBEPKJEHUS C 1EJIbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHIM.
AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CHUTYaIlH, CBsI3aHHBIC C 00HEMOM
mapa, mapoBOTO CETMEHTA, IMapOBOT0O
CETMEHTAa, IO L0 Cephl.
CB0OOOIHO OIEepUpPOBaTh MOHITHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00BEMBI TEJ C TOMOIIBIO
ONpeaeIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXITY
TUTOIIAIMU TTIOBEPXHOCTEH U
00BéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHEIE
JI0Ka3aTelbHbIC PacCyKICHUS

TIPY pEIICHUH T€OMETPHUCCKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0KJICHHEM
COOTHOIIICHUSI MEXTY TUIOIIAISIMH
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MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TeJ.

AHaM3UpoBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMaMU U
MTOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeJIbCTBO U HAa HAXOXKIECHUE
reOMETPUYECKUX BEIUUHUH

JIBU>KeHUS

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpakenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoicTBa
IBIKEHUM. BUnpl 1BM>KEeHU:
NapajuieNibHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHS, 3epKAJIbHAsi CHMMETPHS,
ITOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

[TIpumeHaTh npaBuia BBITTOJHECHUS
JICMCTBUM CIIOKCHMS U BBIYUTAHUS
BEKTOPOB, YMHOXXEHHSI BEKTOPa

HA YUCJIIO TIPY PEIICHUH 3a]a4.
Haxonute koopauHaThl BEKTOpa

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

BcrioMHUTSE onpeneneHue CKalsipHOro
YMHOXXEHUS U €T0 CBOMCTBA.
BpI4ucasTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHHUS JIJIMHBI BEKTOPOB, YIJIbI
MEXIY HUMHU, YCTaHABIIMBATh
MEPIEHANKYJIIPHOCTh BEKTOPOB.
AHanmM3upoBaTh U MOAEIUPOBATH

HA SI3bIKE TEOMETPUU PEATBHBIC
CUTYaIUH, CBsI3aHHbBIC ¢ (PU3NUECKUMHU
BEKTOPHBIMU BEIIMYUHAMMU.
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Hcnonp30BaTh IpU peLICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUE
(hakThl U METOJIBI.

CB0OOOIHO OTIEpUPOBATH OHATHIMU
0TOOpaxeHue MPOCTPAHCTBA Ha ceOs,
IBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEeBasl U 3epKabHAs
CUMMETPHH, TTApaIICIBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GuUryp.
Jloka3bIBaTh YTBEPXKJACHUS O TOM, YTO
HEHTpalTbHasl, OCeBas M 3epKabHAsA
CUMMETPHH, TAPALIETBHBIN IEPEHOC
SIBIISTIOTCSL IBUKCHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh NOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemarp reomerprueckue 3agaun

C MCIIOJIb30BAHUEM JIBUKCHHM.
Hcnonbs30BaTh pU peIICHUH 33134
JBY)KCHHSI IIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

O6o0u1atoniee NOBTOPEHUE MOHIATHI U
METOJ/IOB Kypca T€OMETPUHU
10—11 knaccoB, cucTemaTu3aIus

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHUU.

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJIMYUH (JJIUH,
YIJIOB, IUIONIA/IeH, 00BEMOB).
Hcnonp30BaTe npu pelieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPpUIECKUE (haKThI

Y METO/IBI.

[TIpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NIOKa3aTeNbHbIE PACCYXKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y IJITAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peaibHbIE CUTYyaIluU U BBISBIISITH
BO3MOXXHOCTb €€ MOJEIUPOBAHUSA

Ha A3bIKE TEOMETPHH.
MogennpoBath peajbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUU U UCCIIEIOBATH
MTOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
Y C UCIOJIb30BAaHUEM aIIiapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a/a4.
[Tonydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTAMH,
MIOMOTAOUIEN PEMINTh PealbHbIE
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KU3HEHHBIE CUTYaIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

69



denepanbHas padodas nporpamma | Marematuka. 10—11 xmaccer (yriayOJIEHHBIN YPOBCHD)

OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYuebHblii kypc «BeposTHOCTh M CTATUCTUKA» YIIIYOJEHHOTO YPOBHSI SIBISIETCS
IPOJOJKEHUEM M Pa3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca YriryOJ€HHOro ypOBHS
HAa YypPOBHE CpelHero ooOmero ooOpa3oBaHus. Y4eOHBIM Kypc MpeaHa3HauYeH
U1st pOpMUPOBaHMS Y OOYYAIOMIMXCS CTaTUCTUYECKON KYJIbTYpPhl U MOHMMAaHUSl POJIU
TEOPUM BEPOSATHOCTEH KAaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl U3YYEHHS CIIy4ailHbIX
COOBITHI, BEJIMYMH U mporieccoB. [Ipu uzyueHun Kypca oboramjarorcs mpeacTaBiICHUs
00y4aroumxcsi 0 METoAax MCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MTOHUMaHUE
3HAYUMOCTH M OOIIHOCTHM MAaTEMaTUYECKUX METOJOB IO3HAHUSA KaK HEOThEMIIEMOMU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxkanue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIJICHUE 3HAHUMN, MOTYyYEHHBIX
Ipy M3y4EHHWU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs, U HAa Pa3BUTHE
IIPEICTABIICHUN O CIIy4ailHbIX BEJIMYMHAX W B3aUMOCBS3SX MEXIY HUMHU Ha BaKHBIX
IIpUMepax, CIOKETbl KOTOPBIX IOYEPIHYTHI U3 OKpYXaIlero MmMupa. B pesynbrare
y oOyyarommmxcs JOJDKHO  c(opMHpoBaThCsl  IpPEACTaBICHHE O  Haubosee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTEMaTUYECKUX MOJENAX, UCIOIb3yEMbIX JUIsl ONMUCAHUS
AHTPOMOMETPUYECKUX U AEMOTpapUUECKUX BEIUYMH, MOTPEIIHOCTEN B pa3IMUHbIE poaa
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM  pabOoThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEPUCTHUK MACCOBBIX SBJICHUI U MPOLIECCOB B OOUIECTBE. Y UEOHBIN KypC SBJISETCS
0a30M Ji1  OCBOEHHS BEpPOSTHOCTHO-CTATUCTUYECKHUX METOJOB, HEOOXOIUMBIX
CHELHUAIMCTaM HE TOJBKO HMH)KEHEPHBIX CHELUAIBHOCTEH, HO TAaK)KE COLMAIBHBIX U
MICUXOJIOTUYECKUX, TMOCKOJIBbKY COBPEMEHHBIE OOLIECTBEHHBbIE HAYKHM B 3HAUUTEIbHOMN
Mepe MCIOJIb3YIOT anmnapar aHaiu3a OoNbIIMX JaHHBIX. LleHTpanbHyo yacTh yueOHOro
Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OOJNbIIMX yuceNl — (yHIaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MATEMATUYECKYIO0 (POpMaTU3aLIUIO.

B cooTBeTcTBHUM C YKa3aHHBIMU LE€JISIMHU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, ¥ CTaTHUCTHKa» Ha YIIYyOJIEHHOM YPOBHE BBIIEJICHBI OCHOBHBIC
cogepxarenbHuble JUHUU: «CiydaiiHble COOBITUA W BeposTHOCTH» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEI.

[ToMrMO OCHOBHBIX JIMHUHM B Y4€OHBIM KypC BKJIIOUEHBI 2JIEMEHTBI TEOpUU T'padoB
U TEOPUU MHOKECTB, HEOOXOUMBIE Il MOJHOLIEHHOTO OCBOEHHUS MaTepuaia JaHHOIO
y4e0HOT0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX YU€OHBIX KypCOB.

Conepxxanue auHMM «CiydailHble COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOMU
Ui GOPMHUPOBAHUS TMPEICTaBICHUA O paclpefesieHUd BEpPOSITHOCTEH MEXIy
3HAQYEHUSIMU CIIyYaWHBIX BEIWYMH. BaXXHyr0 4acTh B OTOH COIEPKATEIbHOU JUHUU
3aHUMAaeT U3y4eHUE reOMETPUYECKOr0 1 OMHOMHAILHOTO pacTIpeIeieHU U 3HAKOMCTBO
C UX HEMPEPHIBHBIMUA AHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSMH.
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Tembl, CBS3aHHbIE C  HEOPEPHIBHBIMU  CIYYallHBIMM  BEJIMYUHAMH |
pacrpeiefieHUsIMU, aKIEHTUPYIOT BHUMaHUE O0y4yaroUMXcs Ha ONUCAHUM U U3YYEHUU
CIIyYailHBIX SBJICHMM C TOMOIIbIO HENpephIBHBIX (YHKUUKA. OCHOBHOE BHUMAaHHE
yIESETCs TOKa3aTeJIbHOMY M HOPMAJIbHOMY PACIIPEEICHUSIM.

B yueOHOM Kypce mpenycMaTpruBaeTCsi 03HAKOMUTEIbHOE U3YUYEHHE CBSI3U MEXKAY
CIIyYalHBIMM BEJIMYMHAMU W ONHCAHHE 3TOH CBSA3M C MOMOIIBIO KO3 (ULIMEHTA
KOPPEJISALIUU U €ro BBIOOPOYHOTr0 aHajIora. DTH 3JEMEHThI COICP)KaHUS Pa3BUBAIOT TEMY
«/lmarpaMmmbl pacceMBaHuUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KypCOB aIreOpbl 1 T€OMETPHUH.

Emé onuH aneMeHT coaepaHus, KOTOPBIA Ipenjaraercss Ha O3HaAKOMUTEIbHOM
YpPOBHE — TOCIEIOBATEIbHOCTh CIYYallHbIX HE3aBUCHUMBIX COOBITHUH, HACTYMAOUIUX
B eAuHUIly BpeMeHU. O3HAKOMIJICHHE C PACIPEEICHUEM BEPOATHOCTEH KOJIMYECTBA
TaKMX COOBITUM HOCUT Pa3BUBAIOIIUI XapakTep U SBISETCS aKTyaJbHBIM JJI1 OYAyHIUX
aOUTYpHEHTOB,  NOCTYMAIOIIUX HAa  Yy4eOHbIE  CHEUUATBbHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMH HAYKAMM, [ICUXOJIOTUEW U YIIPABICHHUEM.

Ha wusydenne yueGHOro kypca «BeposSTHOCTP M CTAaTUCTHKA» Ha YIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacos: B 10 kmacce — 34 ygaca (1 yac B Hepemo), B 11 kmacce —
34 qaca (1 gac B Hezemo).

COJEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubiil rpad, mytu B rpade: nukibl U nend. CTeneHb (BaJIEHTHOCTD)
BepmuHbL. ['padbr Ha iockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OMBIThI) M Ciy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcx0nbl). BeposTHOCTH ciydailHOro coObiTusA. binM3ocTh YacToThl U
BEPOSITHOCTU COOBbITHI. CilydaiiHble OIBIThI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanyii Hajg COOBITHSIMU: TIepeceueHUe, OOBEIUHEHUE, MPOTHUBOMOIOKHBIC
coObITHs. Jnarpammel Dinepa. @opmyna CI0KEHUsT BEPOSITHOCTEM.

VYcnoBHass BEPOSATHOCTb. YMHOXKEHHME BEpOATHOCTEW. [lepeBo ciydallHOrO
skcniepumenta. dopmyna mnonHoM BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapublii ciydaiiHblii ONBIT (MCHBITaHHE), ycrex W Heynada. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAHWI 10 NepBoro ycmnexa. IlepectaHOBKU U
dakTopuain. Yucno coueranuit. Tpeyronbauk [lackans. ®opmyna 6uHoma HeroToHA.

Cepust HezaBucuMbIX ucnbiTaHuM bepHymmn. CnoydyaliHblii BBIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
Onepanuu Haja CiiydailHBIMU BellMunHamu. buHapHas ciydaitHas BenuuuHa. [Ipumepsl
pacripesieJIeHH, B TOM YKCJIe TeOMETPUUYECKOe U OMHOMHUAIbHOE.

71



denepanbHas padodas nporpamma | Marematuka. 10—11 xmaccer (yriayOJIEHHBIN YPOBCHD)

11 KIIACC

CoBMecTHOE pacpefeseHne IBYX CIydalHbIX BeJIMurH. HezaBucumeble cinydaiiHbie
BEJINYUHBI.

MareMarruyeckoe OXXKHJIaHHWE CIydyalHON BeauuuHbl (pacupenencHus). [Ipumepsr
MPUMEHEHUSI MAaTEeMaTUYECKOTO OKHMJIAHUS (CTpaxoBaHUe, JoTepes). MaremaTuyeckoe
OKUJaHWE OWHApHOW CIlydalHOM BEIMYMHBL. MaTreMaTH4ecKoe OXKUJaHWE CYMMBbI
CIIy9aifHBIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJaHNuE TeOMETPUIECKOT0 U OMHOMHAILHOTO
pacupeneseHuu.

Jlucniepcus U CTaHAAPTHOE OTKJIOHEHHE CIydailHOM BEJIMYUHBI (pacrpeesicHus).
Hucnepcust  OuHapHOM  ciydyallHOM — BeaMYMHBL. — MaTemMaTudeckoe  OXXHIaHHE
MIPOU3BEIICHUS U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIYYaWHBIX BEIUYMUH. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE OMHOMMAIILHOIO paclpeaesieHus. Jlucnepcus u CTaH1apTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymmu. 3akoH
Oonpiux yncen. BeiOopouHblil MeTo nccneqoBaHuid. BriOOpoUuHbIe XapaKTepUCTHKHU.
OneHuBaHuEe BEPOSTHOCTH COOBITUSI IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOLIBIO U3YUYEHHBIX PACIPENCIICHUM.

HenpepsiBHble ciydaiiHble BenuduHbL  [Ilpumepsl. DOyHKOHUSA  IUIOTHOCTH
BEPOSITHOCTU pacrpeesicHus. PaBHOMEpHOE paclpeielieHue U €ro CBOWCTBa. 3ajayu,
MIPUBOASAIIME K MOKA3aTEIbHOMY PACIIPENEIEHUI0. 3a1a4uy, IPUBOIAIINE K HOPMAIBHOMY
pacnpeneneHuo. @yHKIMS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTEIBHOTO PACIpEEIEHNs,
(GYHKIMS TUIOTHOCTH BEPOATHOCTH HOPMAIBHOTO pacnpeneneHus. OyHKIUS MII0THOCTH
Y CBOMCTBAa HOPMAJIBHOT'O PACIIPEIEIICHNUS.

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

KoBapuanus nByx ciydaitHpix BenuduH. KoadduMeHT TuHEHHON KOppesiuu.
CoBMecTHBIE HAOMIOICHHS ABYX BEIUMYHH. BBIOOPOUHBIA KOI(POUIIMEHT KOPPEISAIIHIH.
Paznmnume Mexay JIMHEWHOM CBA3BK0 U NMPUYMHHO-CIIEACTBEHHOM CBs3bIO. JIMHEMHAs
perpeccusi, METOJ, HAUMEHBIINX KBaJAPATOB.

IMPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics HAy4YUTCs:

CBOOOZHO ONEPHPOBATH MOHATUSAMM: Tpad, IIOCKHI rpad, CBA3HBIN rpad, NyTh
B rpade, 1enb, HUKI, J€PEBO, CTENEHb BEPIINUHBI, IEPEBO CIIYHaliHOTO 3KCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CITy4alHBIA YKCIIEPUMEHT (OMBIT), CIydaitHOE
COOBITHE, 3JIEMEHTAapHOE CllydalHOE COOBITHE (DJIEMEHTApPHBIM HMCXOMA) CIy4alHOIo
OIbITa, HAXOJUTh BEPOATHOCTH COOBITHMM B OMNBITAX C PABHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITHUSIMU;

HAaXOAUTh W (OPMYyTUPOBATH COOBITHS: TEpeceueHre, OOBEIWHEHUE JTaHHBIX
COOBITUH, COOBITHE, TPOTUBOIIOIIOKHOE JaHHOMY, MCIOJB30BaTh AMArpaMMbl Dilnepa,
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KOOPJMHATHYIO MPSAMYIO JUIsl pEUICHUsl 3ajad, IOJb30BaThCs (OPMYIION CIOKEHUS
BEPOSITHOCTEH I BEPOSTHOCTEH JABYX M TPEX CIIYYalHBIX COOBITHUH;

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, ONPENESTH
HE3aBUCHUMOCTb COOBITUH 1O (JOpMYIIE U 110 OPTaHU3AIMU CIYyYalHOTO IKCIIEPUMEHTA,;

MPUMEHSITh U3y4eHHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUIsl TIEPEYUCIICHUS DJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUN CIY4alHOTO OMNBITA, PEUICHUS 3a7a4 10 TEOPHH
BEPOATHOCTEN;

CBOOOZHO OMEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIIBITAHUE),
yCHex W Hey/laya, He3aBUCUMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN 1O MEPBOrO yClexa, B CEpUM UCHBbITaHUM bepHysuiu,
B OIBITE, CBA3aHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOOIHO ONEpPUpPOBaTH TOHATHUSMH: CIydallHas BEIMYWHA, paCIpeIesieHre
BEPOSITHOCTEH, JAuarpaMma pachpejelieHusi, OuHapHas clydaiiHas  BeJIMYMHA,
reoMeTpUYecKoe, OMHOMHUATbHOE pacIpe/ieIICHHE.

K xoniry 11 kiaacca oOyqaroniuiicss HAy4UTCA:

OIIEPUPOBATH NIOHATUAMU: COBMECTHOE PACIIPEAEIICHUE IBYX CIIy4YalHbIX BEJIUYUH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpeleseHus JABYX CIy4allHbIX BEJIMYUH
JUISl BBIJETCHUS PACIpEleNeHNs KaXKIO0M BEJIIMYMHBI, OINPEAECICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJIMYUH;

CBOOOZHO OMNEpPUPOBATH TMOHITHEM MATEMATHUYECKOrO OXUIAHUS CIy4yalHOU
BEJIMYMHBI (pacnpesiesieHusi), MNPUMEHSTh CBOMCTBAa MaTEMaTUYECKOrO OXUIAHUs
OpU pelIeHUuH 3aj7ad, BBIUKCIATH MaTeMaTU4ecKoe OKuJaHhue OWHOMHAIBHOTO H
r€OMETPUYECKOTO PACIIPEEICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: JUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMUHBI, INPUMEHATH CBOWCTBA JHUCIEPCHUM CIYy4aHOW BEIMYMHBI
(pacpenesieHus1) OpU pEIIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHUAIBHOTO PaCIIpeieNICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukam. OILIEHHBaTh BEPOSTHOCTH COOBITUII W TPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIb3YSACh N3YYEHHBIMHU PACTIPEACTICHUSIMH.
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10 kiace
Ha3Banue KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Octobiioe conepianie 00 y4Jaromuxcs
DneMeHThl Teopur rpadoB 3 ['pad, cBs3HbBIM rpad, npeacTaBiecHue [IpencraBidaTb 0OOBEKTHI U CBSI3U
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
Crernenb (BaJIECHTHOCTb) BEPUIUHBI. HaXOJUTh MMYTHU MEXAY BEpPIIMHAMHU
[Tyte B rpade. Llenu u HUKIBL. rpada.
['padbr Ha utockocTu. JlepeBo Boigenars B rpade uenu u HUKIIbI.
CIIy4allHOTO SKCIIEPUMEHTA CrpouTts IepeBO MO ONMKUCAHUIO
CIIy4alHOTO OIIBITA, ONMKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
JepeBa.
Pematp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciny4dailHbl€ OIBITHI, 3 CryyaitHbie S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh

CITyqaifHbIe COOBITHS U
BEPOSITHOCTU COOBITUI

Y CIIy4aiHble COOBITHS. DJIEMEHTAPHBIE
coObITUs (Mcx0/bl). BeposiTHOCTH
ClydaifHOro coObITHs. BeposTHOCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

cilydaifHble COOBITHSI B CITy4ailHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOT'O OIIbITA.

Haxonuts BepOsSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH UCXO/IaMU
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Onepanun

HaJl MHOYKECTBaAMU

U COOBITUSIMH.
CiioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEMN.

Y ciioBHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

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

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

Hcnonws3oBaTh quarpammel Jitiiepa

1 BepOaIbHOE OMKUCAHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEPALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSTHOCTEMN
COOBITHI TIO MEpe HACTYIIJICHUS
APYTrUX COOBITHI B CTy4aifHOM OIIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM J€PEBA CIy4YalHOTO
OIbITa, (POPMYIT CIIOKEHHUS

U YMHOKEHUS BEPOSTHOCTEN

DJeMEeHTHI KOM6I/IHaT0pHKH

KombOuHaTropHoe npaBuio yMHOXKEHUS.
ITepectanoBku u paxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoma HproToHa

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

[Tonp3oBaThes hopMyInoil u
TpeyroiabHukoM [lackans

IUIs OTIpEeICNICHUS YHCiIa COUETaHU M.
[Tpumenste Gpopmyny OuHOMA
Herorona g npeoGpa3oBaHus
BBIpO)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aiiHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucmpiTaHuE), ycex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnu. He3aBucumbie ucnbITaHus. Pemats 3agaun Ha mounck

Cryuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYITHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUM J10 IIEPBOTO ycIexa u
HE3aBHCUMBIX UCIIBITAHUN bepHysum. B cepusix ucnblTanui beprymm,
CnydaiiHelil BEIOOP M3 KOHEUHOU a TAK¥KE B OMBITaX CO CIy4alHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOW COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BAHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMYyJ, B TOM UKCIE B XOJE
Ta0JINIL MPAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHJAPTHBIX (DYHKIIHMA
CitydaiiHbple BETMYUHBI 14 Cmyqaiinas BenmmunHa. Pacnipenenenne | OcBamBaTh NOHATHS: CydalHas

U pacupeieIeHHs

BeposiTHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuu

HaJl CJIy4YaliHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4daliHas BeJM4uHA. [ eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpenenenue. MareMarnaeckoe
OKUJAHUE CIIYYaWHOW BEJIUYUHBI.
CoBMecTHOE pacnpeIeNIeHHE ABYX
CIIy4ailHbIX BeIu4YuH. HezaBucumele
Clly4aiiHble BeJM4nHbl. CBOMCTBA
MAaTEMATHYECKOTO OKUIAHUS.

BEJIMYMHA, pacnpeiesieHue, Tadbauma
pacrpeeneHus, 1uarpaMmma
pacrpeeseHusl.

Haxonuth 3HaueHus CyMMBI U
IPOU3BEICHUS CIIyYalHbIX BEJIUYUH.
Ctpoutb OUHApHBIE pacHpeieIeHUs
10 OIMCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
F€OMETPUUECKOE 1 OMHOMUATILHOE
pacnpeneneHusl.

Pemate 3a1aun Ha BEIYMCIIEHHE
MaTEMATUYECKOTO OKUJAHHUS.
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MaremaTudeckoe oxkugaHue OMHapHOM
CIIy4aiiHOM BEJIMYUHBI.
Marematnueckoe OxKu1aHue
Te€OMETPUIECKOTO 1 OMHOMHAIILHOTO
pactipenenienuil. lucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcust
OMHApHOM CITy4aiiHOM BEJTUYUHEI.
CBolicTBa AUCIIEPCHUMN.
MaremaTnueckoe 0XXKugaHue
MIPOU3BEACHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcrsi OMHOMHAIILHOTO
pacrnpeieneHus.

[TpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEIEIICHNUS.
N3yyare cBOMCTBA MATEMATUYECKOT O
OKMIAHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3YYEHHBIX CBOMCTB.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKUAE 0KHUIAHMS
CIIy4aiHBIX BEJIMYHMH, UMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PaCIIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To u3ydyeHHbIM (popMysiaM HaXOAUTh
JOUCTIEPCUI0 OMHOMUAIBHOTO
pacnpenencHus, B TOM YHCIIE B XOAE
IPaKTUYECKOM pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

77



®denepanpHas padodas mporpamma | Marematuka. 10—11 xmaccsr (yriryO€HHBIN yPOBEHB)

11 KJIIACC
Ha3zBanmue KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeObiména. Teopema Pa3bupars qokazaresbCcTBa TEOPEM.

YeormméBa. Teopema beprymnm.
3akoH OoJybIINX Ynces. BeIOOpOUHBIi
METO/I KCCJIEOBAHUM.

[IpakTryeckasa padora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBaTh BHIOOPOYHBI METO/T
UCCIIeIOBaHM, B TOM YHCIIE B XOJI€
PaKTUYECKON paboThI

DJIEMEHTHI MATEMATUYECKOMI
CTATUCTUKU

['enepasibHast COBOKYITHOCTB U
cilydaiiHasi BbIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeHero U IUCIepCcunt
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSTHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3Y4YEHHBIX PaCIpEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpelHee U BEIOOpOYHAs TUCTICPCHS.
Brraucasts BEIOOpOUYHBIE
XapaKTEPUCTUKHN M HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1ieHUBaTh BEPOATHOCTH COOBITUH U
IPOBEPSITH MPOCTEHIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepoiBHBIE clTydaliHbIe
BEJIMUMHBI (pacIipe/iesieHus ),
MOKa3aTeIbHOE U
HOpPMAJIbHOE PacIpe/IeICHHS

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BenU4YuH. QyHKINA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3anay,
IIPUBOAIIMX K II0KA3aTEIIbHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NIOKAa3aTEIbHOTO PACIIPEACIICHUS.
@yHKIHS TIOTHOCTU BEPOATHOCTH
HOPMaJIbHOT'O pacupeaeineHus

3HAKOMUTHCA MOHATUSMH:
HEIpepbIBHAS CIy4yaliHas BEJIMYMHA,
HEINPEPBIBHOE PACIIPEICIICHUE,
(GYHKUMA TJIOTHOCTH BEPOSATHOCTH.
Haxonuth BepOSTHOCTH COOBITHIA
10 JTaHHOHM (hYHKIUU

IJIOTHOCTH.

3HaAKOMUTBCS C TOHATHUAMU:
IIOKA3aTEeJIbHOE PaCIIpEACIICHHE,
HOPMAJIBHOE paCIIpeeIICHNUE.
Briaenars no onucaHuo ciydanHble
BEJIMYMHBI, PACTIPECIICHHbIC

110 ITOKA3aTEJIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupats nmpumepsl 3a1a4,
IPUBOIALLMX K [TOKA3aTEILHOMY
pacIpeeneHuIo U K HOpMalbHOMY
pacnpeneneHuIo

Pacnpenenenue Ilyaccona

ITocnemoBaTrenbHOCTh OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Tpumep 3amaun, npUBOAAIIECH

K pacnpeaenenuto [lyaccona.
[TpakTrueckas pabota

C MCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio Cry4aiHOro
ONbITa BEJIMUMHBI, pACIIPEICICHHbBIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HClIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIUNA SJIEKTPOHHBIX
Ta0IHII
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CBs3b MEXy CITydallHbIMU 6 KoBapuanus n1Byx cirydaiiHbIX OcBanBaTh MOHATHS: KOBapHALUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPEIALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHsblil koappuuueHT | OueHuBaTh XapakTep CBSI3U MEKIY
Koppensuuu. Pasnnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JIMHENHOU CBS3bI0 U PUUUHHO- U3 MPUPOABI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AMarpaMMbl
C MCIOJIb30BAHUEM DJIEKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
Ta0IHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3¢ uirieHTs ocu
JMarpaMMBbl, B TOM YHUCJIE B XOJI€
IPaKTHYECKO pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIMIA
O06o0eHne n 11 IIpencraBiieHrE JaHHBIX ¢ TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BBICTPAaUBATh

CUCTEMAaTHU3aUsI 3HAHUU

TaOJIUI] U IUarpaMM, ONHCcaTeIbHAs
CTaTHUCTHUKA, OTIBITHI

C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOSTHOCTEN
COOBITHI C MpUMEHEHHEM (OpPMYIT U
rpauuecKuX METO/10B
(xoopauHaTHAs TIpsiMasi, 1epeBo,
auarpamma Ditnepa), ciaydaiHble

CHUCTEMY 3HaHUU
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BEJIMYMHBI U PaclpeiesICHHUS,
MaTeMaTUYeCKOe OXKUaHNE
CIIy4ailHON BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I10O ITPOTPAMME
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