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@denepanpHas pabodas mporpaMma 1o y4eOHOMY TpeaMeTy «MareMaTukay
(yriyOnéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTuka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYyUYEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNnbHAS 3amKUCKa OTpakaeT OOIIME IS U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOIbl K OTOOPY COIEp)KaHUf,
K OINpEACNICHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAHUPOBAHUS.

ConmepkaHne OOyYeHHS pacKpbIBaeT  COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeIararoTcsl s 005S3aTeIbHOr0 M3YYeHHS B KaKJOM KJIacce Ha YPOBHE CPEIHETO
o01ero o6pa3zoBaHus.

[ImaHupyemMble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAIlPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTIXKEHHS O0ydJaromierocs
3a KaXbIi TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo maTeMaTuke yriiyoJEHHOTO YPOBHSI Jisi 0OYYaroIIUXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMbIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHICKOTO o0pa3oBaHus. Peammszaruss mporpaMMbl
[0 MaTeMaTHKE  OOeCICYMBAeT  OBJIQJCHUE  KIFOYEBBIMH  KOMIIETCHIUSMHU,
COCTaBIISIIOIIMMH  OCHOBY JUIsl CaMOpPa3BHUTHS H  HEMPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOT'O, TMYHOCTHOTO U TI03HABATEILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTtuke ydT€HbI UAEU U NOJNOKEeHUsA «KOHIENIMN pa3BUTHs
MareMmaTudeckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMH MaTEMaTUYE€CKOe 00pa30BaHUE TOJKHO, B YACTHOCTH, PEIIATh
3amady oOecreueHrus HEeOOXOIMMOTro CTpaHEe YHciia O0ydJaroIMXCcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS TMPOAOKEHUS OO0pa3oBaHUS MO Pa3IMYHBIM
HAIPABJIEHUSIM, BKJIIOYas MPENOJABAaHUE MAaTEMATHUKH, MATEMATUYECKUE UCCIICIOBAHNS,
pabotry B cdepe HMHGOPMAIMOHHBIX TEXHOJOTHW M JIPYrUX, a TakkKe oOecTeucHUs
JUISL KQKI0r0 00yJaromerocsi BO3MOXKHOCTH JIOCTHIKEHHSI MaTeMaTHYECKOU TOITOTOBKU
B COOTBETCTBHMH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa MporpaMma o MaTeMaTHKE YriIyOJIEHHOTO YPOBHSI.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep 4UelIOBEUECKOH NIeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UYTO B HAIIM JHU PACTET YUCIIO
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CHELMATIBbHOCTEN, CBA3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKU, U B OHM3HECe, M B TEXHOJOIMUECKHX O0OJacTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MpeaMeTroM, (yHIaMeHTOM 0Opa3oBaHMS,
CYIIECTBEHHO pacHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOYyJarOIIMEcs, MIIaHUPYIOINE
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 3HAYMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, 4TO €€ MpeIMETOM
SBISIOTCS (DyHIaMEHTalbHbIE CTPYKTYphl HAIler0 MHUpa: MPOCTPAaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHbIE ~ OTHOUIEHMsI, (YHKIMOHAIbHBIE 3aBUCUMOCTM U  KaTerOpuu
HEOIPEIEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHWE MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIpPETAIUSI
pa3HOOOpa3HOl  cOLMAnbHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW  HH(OpPMAIINH,
Manod(ppeKTUBHA TOBCEIHEBHAS MpaKTHYECKas NeATeNbHOCTh. Bo MHOrmx cdepax
npodeCCHOHATBHOMN IESTETBHOCTH TPEOYIOTCSI yMEHUS BBIIIOITHATH PACYETHI, COCTABISATh
ITOPUTMBI, MPUMEHATh (OPMYJBL, TPOBOJUTH TE€OMETPUUYECKHE HU3MEPEHHS U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJIMII, IMarpaMM U rpaukoB, IOHUMATh BEPOSITHOCTHBIN XapakTep clydyaiHbIX
COOBITHUH.

OmHOBpPEMEHHO C paciipeHrneM chep MpuMeHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe Bc€ OoJsiee BaXKHBIM CTAHOBHUTCS MAaTEMaTHUYECKHA CTHJIb MBIIUICHUS,
TPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmpoliecce u3ydeHus
MaTeMaTHUKd B apceHal NpUEMOB M METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCSI MHAYKLIUSA U JEAYyKIHUsA, 0000IIEeHNEe U KOHKPETH3AIUs, aHAINU3 U
CHHTE3, KJacCU(PUKAIUSI U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKTbI
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, MpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yYMEHUS
(GopmMynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXACHUSA, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUA. Benymas ponb NpUHAAJICKUT  MaTeMaTHKe
B (pOPMHPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUM YMEHUU
JICICTBOBAaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBIE U
KOHCTpyHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI ISl OpraHU3aldd
y4eOHON JNeATeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTuke Ja€T BO3MOXKHOCTb Pa3BUBATH y OOYUYAOIIUXCS TOUYHYIO,
paIMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOOoJee MOAXOJSIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpaQUuecKue CpeicTBa JUIsl BBIPAXKEHHUS CYXICHUH U
HaTJISIAHOTO UX MPE/ICTaBICHHUS.
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Heo0xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SIBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEeMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PpEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET AICTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKUX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTprudecKux (popM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TpuoputeTHbIME 1IETsIMU 00yueHus MmaTemaTuke B 10—11 kimaccax Ha yrimyOiéHHOM
YPOBHE NPOJOJKAKOT OCTABATHCS:

dbopMUpOoBaHUE [EHTPATBHBIX MAaTEMATHUYECKUX MOHATUH (YKCIO0, BEIUYMHA,
reoMerpuueckass (Gurypa, TnepeMeHHas, BEPOSTHOCTb, (PYHKLHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3zoBaHusl 00yUarOIIUXCS;

MO/IBEICHHE OOYYAIOMMXCA Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMAaTUKN KaK 4YacTH
o01Iel KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECca K U3YYCHHUIO MaTEMAaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MAaT€MATHUYECKHE AacleKThl B pPEaJbHBIX JKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABJICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeW, (OpMYIUPOBATh KX HA SA3bIKE MATEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil — armapar
JUISL pEeLIEHUs] NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMY JIUHHSIMU conepykanus mareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBIstOTCA:  «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanueckue
BBIpQXXEHUS», «YPpaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3a,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3mepenue
reOMETPUYECKUX BEIMUUH»), «BepostTHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MApaLIETbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3aumoaenctenn. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTAaBISAIONIAs, TPAJAMIIMOHHO IMPUCYIIAs MATEMATHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYEeCKHME KypChl U COJEp)KaTeiabHblEe JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIpE/CIICHHE, AaKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  ¢GopMynHpoBaTh ~ OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI,
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UCIIONBb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKIHH, MPOBOAUTH JOKAa3aTEIbHBIE
pacCcykIeHUs TMpU pEUICHWH 3a7a4, OLEHUBATH JIOTMYECKYID MPABUIBLHOCTH
paccykKJI€HU» OTHOCUTCS KO BCEM YYEOHBIM KypcaM, a (hOpMHUPOBAaHUE JIOTUYECKHUX
YMEHHUI paclpenenserca Mo BCEM TrojaM OOy4YeHHsS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBIsIETCS 005A3aT€NbHBIM IPEIMETOM
HAa JaHHOM YypoBHe oOpa3oBanus. Hactosmelr mnporpamMMoll 10 MaTeMaTHKe
mpenycMaTpUBaeTCsl M3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX
yu4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHaimuza», «['eomerpus»,
«BeposaTtHOCTh M cTathcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha TMPOTSKEHUM BCEX JIET OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oopa3oBaHUs,
a DJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP’KaHHE BCEX HA3BAHHBIX BBIIIE y4EOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YAcOB, HANpPaBICHHBIX Ha HU3y4eHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 yaca (8 4acoB B HE/ICIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBbTATDBI

1) rpaaaHCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAKIAHCKON MMO3ULMHM OOYYaIOIIErocs KakK aKTUBHOIO H
OTBETCTBEHHOT'O0 YJIEHA POCCHMCKOro OOIIECTBa, MPEACTABICHUE O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, IBICHUH, IPOLEAYP IPaKTAHCKOT O
obmiecTBa (BbIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) IATPUOTUYECKOT 0 BOCIIUTAHUS S

c(OpPMUPOBAHHOCTh  POCCUMCKOW TPaKJAHCKOW MIEHTUYHOCTH, YBaXKEHUS
K DOpOLUJIOMY M HACTOSIIIEMY POCCHUKWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHUAM POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOW MAaTeMaTHYECKOW UIKOJIbI,
UCTOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTrHWsX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSI:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAYKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOUYAas JCTETHUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHM, PacCyXJACHUN, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) dpuznyecKoro BOCIUTAHNS

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHMYeCKHe 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30IacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
peryisipHas (pusnueckas akTUBHOCTD), (PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPY10BOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTHU TPYAOTIOOUS, HHTEPEC K Pa3IUIHBIM
chepam npodeccCHOHANBHON AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€
MPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKESHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B PEIICHUW NMPAKTUYECKHUX 3a/1a4 MaTeMaTH4eCKOU
HaTpaBJIECHHOCTH;
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7) 3K0JIOrM4€CKOro BOCUTAHUSA:

c(OPMUPOBAHHOCTH IKOJOIMUECKON KYJIbTYpPbl, IOHUMAHUE BIUSIHUS COLUAIBHO-
HPKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLUATIBHOM Cpeibl, OCOZHAHHE
JIOOAILHOTO XapakTepa 53KOJIOTMYECKUX Mpo0JieM, OpHUEHTalMsl Ha NPUMEHEHUE
MaT€MaTUYeCKUX 3HAHUM JUIsl pelleHus 3a7ad B O0O0JIACTU OKPYXAIOLIEeW Cpelbl,
IUIAHUPOBAHKE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCJHEICTBUI JUIsl OKPYXKarollel
Cpensl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEMAaTUYECKOM HAayKu Kak
cepbl 4eTOBEUECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PAa3BUTHSA
LUMBUJIM3ALIMM, OBJAJCHUE S3BIKOM MAaTeMaTUKW W MaTeMaTU4YeCKON KyJbTypou
KaK CpeICTBOM TMO3HAaHWS MHpA, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbpTare n3ydeHus MareMaTUKU Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHUs
y obOyuvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
NENUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Yy4eOHBIC IEHCTBHUSA, PETYISATUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCcTBUA:

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OIPEACTCHHUS
NOHATHUN, YCTAHABIMBaThb CYILIECTBEHHBIM MPU3HAK KJIaCCU(PUKALUU, OCHOBAHUSA
11 0000ILIEHUS U CPAaBHEHUS], KPUTEPUH NTPOBOJAUMOI0 aHAIIN3A;

BOCIIPUHUMATbh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIE
Y OTpULIATENIbHbBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

JIeN1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKIOYEHUH 110 AaHAJIOTUH;

IIPOBOJMTH CAaMOCTOATENIBHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKICHUIM
(mpsiMble U OT MPOTUBHOI'O), BBICTPaMBAaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpaTh croco0 peleHus yueOHOM 3ajaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BHIOMpaTh Haubosee MOAXOASAININI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Bba3oBble ucciaenoBare/ibCcKkue AeiiCTBYA .

WCIIOIBb30BaTh BOIMPOCHI KaK MCCJEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], GUKCUPYIONIME MPOTUBOpEUne, MpodiemMy, yCTaHaBIMBAThH
HMCKOMOE€ U JTaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTh CAMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIIECIOBAHUE
M0 YCTaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTUueCKoro OObEeKTa, SBJICHHS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMU, ITPOILIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHHS ¢ BBIBOJABI MO pe3yJjbTaram
MPOBEEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHMI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKKE BbIIBUIATh
MPEATIONIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

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

BbIOMpaTh WHOOPMAIMI0 W3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTHU3UPOBATh M HHTEPIPETHPOBATH MH(POPMAIIUIO PA3IMYHBIX BHJIOB U (HopM
MIpEACTaBIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMalLIMIO, MPEACTaBISITH €€ B pa3IuuHbIX (popmax,
WJUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIIUM MO CAMOCTOSITETHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC JCHCTBUS

BOCIIpMHUMATbL H (bOpMy.]'H/IpOBaTB CYXKIACHHUA B COOTBCTCTBHM C YCIOBUAMHU
Hn OCJsIMHU O6H_ICHI/I$[, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KATh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOAY PCIICHUA 3aJa4ld, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXJEHMsS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HWJICHU, HALCIICHHLIC HA IMOHUCK PCHICHUA,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHU [PYIuX VY4YaCTHHKOB JHaJIora,
OOHapy)KMBaTh pa3inyuve M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PasHOorIIaCuA, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAaThl PEIICHUS 3aAddd, OKCIICPHUMCHTA, HMCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PELICHHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUY.
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CaMOKOHTPOJIBb:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOW pedIICKCHH KaK OCO3HAHHUS COBEPIIaeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJIbTaTOB, BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMaTHYECKOU
3a7a4M;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEHICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HaWJICHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTKEHUS WM HEJOCTHIKEHUS Pe3yIbTaTOB JIEATeIbHOCTH, HAXOAUTh ONMINOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas AeATEeJIbHOCTD.

MMOHMMATD U MCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaTIbHON paOOTHI
OpU pelIeHUH Y4eOHbIX 3ajad, NPUHHUMATh 1€Jb COBMECTHOM JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPaloThl, pacHpenessaTb BHJIbI padoT,
JIOTOBApUBAThCS, OOCYXKJAaTh IpOLECC U pe3yiapTaT padoTel, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaThb B TPYyNNOBBIX (opmax paboTsl (0OCYXKAEHHUS, OOMEH MHEHHUH,
«MO3TOBBIE ITYPMbI» U HHBIE), BHITIOJIHATH CBOIO YacTh paOdOThI U KOOPAHUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enmepanpHON pabodelt mporpaMMbl

M0 MaTeMaTHUKE MPEACTABIICHBI MO rojaM OOY4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3iesiaX HACTOSALIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAIM3a» SIBISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro OOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOH CTOPOHBI, OH OOECTeurMBaeT MHCTPYMEHTAJIbHYIO 0a3y UId W3Y4EeHHUS BCEX
€CTeCTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (HOPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINIICHHE OOYJYaIOUIMXCsS Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
uHpopMaThKy, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mganHOrO ydeOHOTO Kypca OOydaromuecs OBJIAJECBAIOT YHHBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Haykd, KOTopas  (QOpMYyIUpYyeT CBOUM  JOCTHXKCHHUS
B MaTeMaTtudeckon (opme.

Y4eOHblil Kypc anredpbl 1 HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTIEUTHOTO OBJIAJICHUS 3aKOHAMU (PU3WMKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJECHUUN pa3BUTHUS HKOHOMUKH M OOIIECTBEHHON HU3HHU, MO3BOJSET
OPUEHTHUPOBATBCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh HUX Ui JalibHEHIIero oOpa3oBaHUS U B IOBCEIHEBHOM
x®u3Hu. B TO ke  Bpems  oBnajeHue  aOCTPakTHBIMH W JIOTUYECKH
CTPOTUMHU KOHCTPYKIIMSMHU alreOphl U MaTeMaTHUYECKOTO aHajdu3a Pa3BUBACT YMEHHUE
HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOIIBI0O HHIYKIHMM W PacCyXJaTh JACAYKTUBHO, MCHOJIb30BaTh OOOOIIEHUE WU
KOHKpETHU3alluio, a0CTparupoBaHWe W  aHAJIOTWIO, (OPMHPYET  KpPEaTHBHOE
U KPUTHYECKOE MBIIIJICHUE.

B xoze uzydenus yueOHOro Kypca «Anredpa v Hauajia MaTeMaTHYECKOTO aHAIU3a»
o0 yyaromrecs Hoay4aroT HOBBIH ONBIT PEelIeHUs MPUKIIAIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJENe pealbHbIX CHUTYyalluid, WHTEpPIpETALHUU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIMIMMUCST MATEMATUUYECKUMU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbIii Kypc 00J1aa€T 3HAYUTEIbHBIM BOCIUTATENbHBIM OTEHIIMAIOM, KOTOPHBI
peam3yercs Kak uepe3 y4yeOHbId MaTepual, CHOCOOCTBYIOUIMH (POPMUPOBAHUIO
HAay4HOTO MUPOBO33PEHUS, TaK U uepe3 crielnpuKy yueOHOU AesTeIbHOCTH, TpeOyronen
IPOJOJDKUTENBHON KOHIEHTPAIlMM BHUMAaHUS, CaMOCTOATEIbHOCTH, AKKYpaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIyYE€HHBINH Pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayajllaM MaTeMaTUYECKOro aHaju3a
JEKUT ACSITEIbHOCTHBIM MPUHIIUI O0yUYESHHUSL.

B crpykrype ydeOHOrO Kypca «Anredpa W Hadasa MaTeMaTHYECKOTO aHAIM3a»
BBIJICJICHBI CIIEIYIOINE COIePKaTEIbHO-METOIUIECKIE THHIH: «Urca ¥ BEIYUCICHUY,
«DyHkuuu U rpadukuy, «YpaBHEHUSI U HepaBeHCTBa», «Hauanma maTemaTmyeckoro
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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 JIOMOJIHSISA JAPYr JIpyra W IMOCTEIIEHHO HACHIIIAsICh HOBBIMHU
TEMaMHu H pasjienaMu. J{aHHBIH y4eOHBIN Kypc SBISCTCS WHTETPATHBHBIM, MOCKOJIBKY
00BeIMHSACT B ce0e copepKaHhe HECKOJIBKUX MaTeMaTHUYCCKUX JTUCHIHUILIIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHSI, MATEMaTHUCCKHI aHAJIN3, TCOPHSI MHOXKECTB, MaTeMaTHYECKast
Joruka U apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIaJCBAIOT BCE OoJiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaToM, y HHUX  TocjenoBaTellbHO  (opmupyercs W
COBEPIIICHCTBYETCS YMCHHE CTPOMTh MAaTEMaTHYCCKYI0 MOJICIbh PEATbHON CHUTYyaIlHuH,
NPUMCHSATh 3HAHUWS, IOJydEHHBIC TP HM3YYCHUH YYeOHOro Kypca, Ui pPEIIeHUs
CaMOCTOATENIbHO  C(POPMYJIMpPOBAaHHOW  MaTreMaTHYEeCKOW  3aJadyM, a  3aTeM
UHTEPIIPETUPOBATH CBOI OTBET.

ConepxkarenpbHO-MeTOAMYECKasT JMHUA «YuWCia W BBIYHMCICHUS) 3aBeplIacT
dbopMupoOBaHHE HABBIKOB HCIOJIB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C BHHMAaHHE YACHSICTCS (OPMUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIINX B CeOsl MCIOJB30BaHUE PA3IUYHBIX (HOpM 3aIMCH YHUCIIA,
YMEHHE JIeJaTh NPUKHJIKY, BBIIOJIHATh IMPUOJMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKECHHS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIC
00yJaronMMcsi MHOXKECTBA HATypaJIbHBIX, IIENIbIX, PAIMOHATIBHBIX M JIEHCTBUTEIHHBIX
YHCEIT JOMOJIHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHCell. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIENU(UYCCKUE 33Ja4d U OINEpaIiK: JICIICHUC
HAIIEeJI0, ONEPUPOBAHME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
palMOHANBHBIX M HPpAIllMOHATBHBIX YHCEN, apu(PMETHUYCCKHE OIEpallH, a TaKKe
U3BJICUCHHUE KOPHS HATypPaJlbHOM CTCMCHHM HA MHOXECTBE KOMILUICKCHBIX YHCEIL
bnaromapss TOCIeIOBaTSIIbHOMY PACIIMPSHHUIO Kpyra HCIOIb3YeMbIX YHCET |
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS i1 PEIICHHS Pa3IMdHbIX 33134
dbopMupyeTcsl TpencTaBlICHHE O CJAWHCTBE MaTeMAaTHKH KaK HAyKd H e€ poju
B IIOCTPOCHHHM MOJICJCH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHNue Hu
KOHKPETH3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCETO 00 yueHUS
Ha YPOBHE CpeIHEro 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpaMmbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3adad. B pe3ympTare oOydaromiuecs
OBJIQJICBAIOT PA3JIUMYHBIMA METOJIaMU PEIICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPH(PMHUICCKHX H TPUTOHOMETPHUYCCKUX YPaBHCHHM, HCPABESHCTB U
CHCTEM, a TaKKe 3aJay, coJepKammx mapameTpbl. [loMydeHHBIE YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPU MCCIICIOBAaHUM (PYHKIIMHA C TIOMOIIBIO TTPOM3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 33124 M 3a/a4 Ha HAXOXJICHHWE HAWOOJBINNX W HAWNMCHBINUX 3HAYCHUH
byakuuu. JlanHas conmep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHUpOBaHUE
YMEHUW BBITIOJNHATH PAcY€Thl IO QopMyliaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAIMOHANIBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHH, a TaKKE BBIPAKCHHIM,
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coAepXkalllux CTeneHu U Jjorapupmbl. braromaps u3ydeHHIO anreOpanydecKkoro
MaTepuana MpPOUCXOIUT AajbHEIlIee pa3BUTUE AITOPUTMHUYECKOIO U aOCTPAKTHOTO
MBIIUIEHUS 00yJarouxcsi, GOPMUPYIOTCA HABBIKU AETYKTUBHBIX PAaCCyXIEHUMH, paObOThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEICTABIECHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE
paBEeHCTB M HepaBeHCTB. AureOpa mnpeaigaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUISL peLIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 33]1a4, HAIJISAHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConpepxxarenbHo-MeToaudeckass JuHUA  «DyHKUMH W TpaQuUKU»  TECHO
nepervieTaeTcss ¢ APYruMU JMHUSAMHE y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATENbHOCTh  M3YYEHHMs ~ marepuana. V3ydyeHue  CTENEHHOW,
NOKa3aTeJIbHOM, JIorapuMUUECKOH UM TPUTOHOMETPUUECKUX (YHKIIMM, UX CBOMCTB U
rpauKoOB, HCIIOJNBb30BAaHME (QYHKIUI [UIsl pElIeHUs 3a4ad M3 JpYrux ydeOHbIX
IIPEIMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
C pelleHHeM YpaBHEHMH M HepaBeHCTB. llpm 3TOM Oosblioe BHHMaHUE YIEISIETCS
(GbOopMUPOBAHUIO YMEHUS BbIpaXaTh (HOPMYIaMH 3aBUCUMOCTH MEXIY Ppa3IUYHBIMU
BEIMYMHAMHU, HCCIIE0BATh MOJIy4yeHHbIE (PYHKIIMH, CTPOUTH HX Tpaduku. Marepuan
ATOW COZEPKATENbHON JMHUYU HALEJIEH HAa PA3BUTHE YMEHHI M HABBIKOB, IMO3BOJISTFOIIMX
BBIPaXKaTh 3aBUCUMOCTH MEXK]y BEJIMYMHAMU B Pa3iM4HOM (opMe: aHATUTHYECKOM,
rpaduueckoi U caoBecHOM. Ero usydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILUICHUS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETU3ALUU, HCIOJIb30BaHUIO
aHAJIOTUH.

CopepxatenbHass JuHUA «Havama wmaremaTM4eckoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIMPUTh KPYr KaK MAaTeMaTHMYeCKUX, TaK M NPUKIAIHBIX 3ajad,
JIOCTYIHBIX 00y4aromuMcs, TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTb CTPOUTH TpaduKu
CIIOKHBIX (DYHKLMH, ONpeesaTh UX HAaUOOJIbIINEe U HAUMEHBIITNE 3HAYEHUS, BEIUUCIISATD
wiomaau GUryp u o0bEMBI TeJ, HaXOAUTh CKOPOCTU U YCKOpEHHUs MpoleccoB. JanHas
COJeprKaTebHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH MTOCTPOEHUS MATEMATHYECKUX
MOJENIEd  peanbHbIX CUTyalud, I[IO3BOJSIET HAaxXOAWTh HAWIy4dlllee pelIeHue
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-I)KOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMM MAaTEMaTHYECKOIO aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpMaAJIBHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (POPMHUPOBAHMIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTWKUM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaroiuecs: y3HatOT O BBIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTteabHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHMKa» BKIIOYAET B ce0s
AJIEMEHTBl TEOPUU MHOYKECTB U MAaTEMaTUYECKOH JIOTUKU. TeopeTUKO-MHOXECTBEHHbIE
MPE/ICTABIICHUs MPOHMU3BIBAIOT BECh KYypC IIKOJBHOW MAaTreMaTWKH M MpPejararT
Hanbosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUIMI BCE pa3ieibl MaTeMaTHUKU U €€
IIPWJIOXKEHH, OHYU CBS3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLIUIUIMHBI U UX TPUIOKECHUS
B eauHoe uenoe. IloaTomy BaXHO JaTh BO3MOXKHOCTh OOYydYarolleMycsi MOHMMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMAaTHMKW M MCIOJb30BaTh €ro
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JUTS BBIPQKEHUSI CBOMX MBICICH. [[pyriM Ba)KHBIM MPU3HAKOM MATEMAaTHKH KaK HayKH
ClIeyeT TpU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMI U CJeIOBaHUE
OIpeNIeIEHHBIM TPaBUJIaM TOCTPOCHUS OKA3aTeNbCTB. 3HAKOMCTBO C JJEMEHTaMU
MaTEMaTUYeCKOH JIOTUKH  CIOCOOCTBYET PAa3BUTHIO  JIOTHYECKOTO  MBIIUICHUS
00y4aronmxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKHX
npaBwI, (GOPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yuebHoM Kypce «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE MPHU3BAHBI CIOCOOCTBOBATH
(GhOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENie C TIOMOIIBIO ammapata aiareOpsl W MaTEeMaTUYeCKOTO aHalln3a,
WHTEPIPETally TIOTYYCHHBIX pPE3yabTaToB. TakWe 3amaHus BIUICTEHBI B KaXKIbIH
U3 pa3esioB MpOrpaMMbl, IOCKOJIBKY BECh Marephal y4eOHOro Kypca IIUPOKO
UCTIONB3YeTCS JUIA  pElIeHUS TPUKIAAHBIX 3amad. [lpu  pemieHuM  peabHbIX
MPAaKTHYECKUX 33]a4 00ydaromuecs: pa3BUBAIOT HAOIOIaTEIPHOCTh, YMEHHE HAXOAUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAJIOTHUI0, 0000IIaTh U
KOHKPETHU3UPOBaATh MpodsieMy. JlesTenbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKIATHBIX 3aJlad OPraHU3yeTcs B IMPOIecCe M3YyYeHHUs BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 HayaJla MaTEMaTHYECKOTO aHATH3a.

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

COILEPKAHUE OBYUEHUA
10 KVIACC

Yucaa 1 BIYUCICHUS

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

JlelictBUTeNnbHbIE  yuchaa.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCIA.
ApudmMernueckue ornepanuu ¢ 1eUCTBUTEIbHBIMU YUCIaMU. Molylb 1eMCTBUTEILHOTO
yuca u ero ceorcta. [IpubnukEHHbIC BEIYUCIICHUS, TTPaBUiIa OKPYTICHU S, TPUKUIKA U
OLICHKA PE3yJbTaTa BHIYUCICHUMN.

Crenenb ¢ nensIM mokaszareneM. buaom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMbl 3amucH  JCHCTBUTENBHBIX 4YHCEN ISl pEelIeHUS NPaKTUUYECKUX 3aad U
MPEACTABJICHUS JaHHBIX.

ApubmMernyeckuii KOpeHb HaTypaIbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palMOHaJbHBIM  I[OKa3aTreieM ©W €€  CBOWCTBA, CTEINEHb
C JEHCTBUTEIIbHBIM TOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTUUHBIE U HATypaJbHBIC
Jorapu@mai.

14



denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

CuHyc, KOCHHYC, TAaHT€HC, KOTAaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHHYC,
APKKOCUHYC U APKTAHT€HC YHUCIIOBOT'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

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

OCHOBHBIE METOJIBI PEIICHUS] TENbIX M JIPOOHO-pAIMOHANBHBIX YpPaBHEHUH U
HEPABECHCTB. MHOTOWICHBI OT OHOM NMEPEMEHHOU. JleeHrne MHOTOWIeHa Ha MHOTOYJICH
c octatkoM. Teopema be3dy. MHorousnensl ¢ mensiMu kodddunmuentamu. Teopema
Buera.

[IpeoOGpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

NppanunonansHeie ypaBHeHHs. OCHOBHBIE METOJbl PEUICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEHIEHUSA TOKA3aTEJIbHBIX
YPaBHEHHM.

[TpeobGpazoBanre BEIPAKEHUM, COAEPKAIINX JIOTAPUPMBEI.

Jlorapudmudeckue ypaBHeHUS. OCHOBHBIE METOIBI PEIICHHS JIOTApU(PMUISCKUX
YPaBHEHH.

OcHoBHbIE TPUTOHOMETPUYECKHUE bopMyIIbL. [TpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellleHne TpPUroHOMEeTpUYECKUX YPABHEHHM.

Pemenune cucrem JIMHENHBIX ypaBHEHUH. MaTpuLia CUCTEMBI IMHENHBIX YPABHEHU .
Onpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUUECKAN CMBICT U CBOWCTBA, BBIYHMCICHUE
€ro 3HAYCHUSA, NPUMEHEHHUE OMNPEICIUTENs Il PEUICHUS CHCTEMbl JIMHEHHBIX
ypaBHEHUU. PemieHne npukiagHbIX 3a71a4 ¢ MOMOIIbI0 CUCTEMbI JIMHEUHBIX YPAaBHEHUM.
HccnenoBanre moCTpOCHHOM MOJENU € IOMOIIBIO MATPULL U ONIPEAECITATENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEN peaJIbHOM CUTyalMd C [OMOIIBIO
YPaBHEHHM W HepaBeHCTB. [IpuMeHEHME ypaBHEHMHM M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a7a4 M 3a7a49 U3 Pa3IuIHBIX 00JJacTei HAYKH U peabHOU KU3HM.

DOyHKUMH U rpaPuKu

OyHKIM, crnocoObl 3amaHus  (yHKIUW. B3auMHO oOpaTHble (YHKIUU.
Komnoszumus dynkuuit. ['padux pynkunn. IneMeHTapHbie peodpa3oBanus rpadukoB
b yHKIHIA.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKOuw.
[IpomexxyTkn 3HaKOMOCTOAHCTBA. YETHble U Heu€THble (yHkuuu. llepuognueckue
¢yskuy. [lpoMexyTku MOHOTOHHOCTH (PyHKIIUU. MaKkCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonpiee n HaumeHblee 3Ha4eHus1 QYHKIIUU HA IPOMEKYTKE.

Jluneitnasi, KBagpaTH4Hass ¥ JPOOHO-JIMHEWHAs (PYHKIMU. DJEeMEHTapHOE
UCCIICZIOBAHKE U TIOCTPOEHUE UX TPaPUKOB.

CrenenHast (yHKUMS C HaTypajdbHBIM W LETbIM ToOKazarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHSA N-0Ml CTENEHW KakK (PYHKIUU OOpaTHOM CTerneHH
C HaTypaJIbHBbIM IOKA3aTeJIEM.
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[lokazarenbHass u Jsorapudmuyeckas GYHKIUM, WX CBOMCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIIUN ISl pEIICHUS] YPABHEHHI.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOTO apryMeHTa.

OYHKIMOHAIILHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax W siBiaeHusx. ['paduxu
pEeaTbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4eCKOro aHaju3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUs  IIOCJEeAOBaTeNnbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTrPaHUYEHHBIE MOCIEAOBATEIHLHOCTH.
HcTopuss BO3HMKHOBEHHSI MAaTEMAaTUYECKOIO aHalu3a KaKk aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckass mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccun. JIMHEWHBIM M 3KCINOHEHUHAIBbHBIA pocT. Yucno e. dopmyna ClI0KHBIX
IIPOLIEHTOB. VCronbp30BaHuE MPOTPECCUN I PELICHUs] PEAIBHBIX 3a4a4 IPUKIAIHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpagUKOB
¢byukuuii. CpoiictBa (GYHKIIMHA HENpPEephIBHBIX Ha OTpe3ke. MeToj HHTEpBajIoB
JUIS pellieHusl HepaBeHCTB. [IpuMeHeHne cBONCTB HENPEPHIBHBIX (QYHKIUHN JJIS1 PELICHMUS
3a11ay.

IlepBass u BTOpas mpousBoAHbIe (QyHKIMU. OnpeneneHue, reoMEeTPUUYECKUN U
(u3HYECKUIl CMBICI TPOU3BOJHOM. Y paBHEHHUE KAacaTeIbHON K rpaduKy (QyHKIIHH.

[IpousBoanbie 31emMeHTapHbIX (GyHKUMA. [Ipon3BogHas cymMMbl, TPOM3BENEHHS,
YaCTHOT'O ¥ KOMITIO3ULIUU (DYHKITHIA.

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

11 KVIACC

Yucia 1 BBIYMCICHUS

Harypanbnsie u nensie uncna. [lpumeHeHne Mpu3HAKOB IEIIUMOCTH LENBIX YUCET,
HanOonpIui o0muii nemurens (nanee — HOJI) n HanMmeHsbIee od1iee KpaTHoe (J1aiee —
HOK), ocratkoB mo moaymwo, airoputMa EBKinma s pelieHus 3aaad B LEJbIX
quciax.

KommiekcHbie uncia. AnreOpanueckass U TpUTOHOMETpHUYECKas (POpMBbI 3alUCH
KOMIUIEKCHOTO 4YHucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM miockoctu. dopmyna Myaspa.
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KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [IpumeHeHme KOMIUIEKCHBIX YHUCEN
JUISL pelIeHusT GU3NYECKUX U T€OMETPHUUYECKHUX 3a/1a4.

YpaBHeHUS] U1 HEPABEHCTBA

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

OTt60p KOpHEN TPUTOHOMETPUYECKUX YPaBHECHUU Cc IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpu4eCKuX HEPAaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS TTOKA3aTEIbHBIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METO/ABI PEIICHUSI CUCTEM U COBOKYMHOCTEM pallMOHAJbHBIX,
UPpaAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTapU(PMUIECKUX YPaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3a7a4 U3 PA3IMYHBIX O0JacTeld HAyKu M peaibHOM >KU3HU, UHTEpHpeTanus
MOJYYECHHBIX PE3YJIbTATOB.

DyHKUMH U rpaPuKu

I'padux xommosunuu Qyukuuit. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U IPapuKH.

['paduueckue MeToabl pelieHrs ypaBHEHHUN U HepaBeHCTB. [ paduyeckue MeTo bl
pELIeHUS 3a/1a4 C TapaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIEIOBaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HMKAIOT MpH pEIICHUWH 3a4ady M3 JpYrux YyueOHBIX
MIPEAMETOB U PEATTBHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a

[IpumeHeHre NPOU3BOIHOM K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh H
KcTpeMyMbl. HaxokzeHune HamOOoJbIIEro M HAaUMEHBIIETO 3HAYEHWH HENpPEepbIBHOU
(GYHKIIMHM Ha OTpPE3KE.

IIpuMenenne npon3BOAHON AU HAXO0KICHHS HAWIIYYIIET O PELICHUS B IPUKIIAIHBIX
3aj1a4ax, i ONpeeNICHUs] CKOPOCTU U YCKOPEHHUS ITPOLIECCa, 3a1aHHOT0 (pOpMYIIoN Ui
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  MepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuMil. [IpaBuna HaxoxkAEeHUS IEPBOOOPAHBIX.

WNurerpan. I'eomerpudeckuii CMBICI HMHTErpajia. BblYuciaeHUE ONPEneIEHHOIO
uHTerpaia no popmyne Hetorona—Jleibuuiia.

[IpumeHeHne MHTErpana A HaXOXKJIEHU IUIOIAeH MIOCKUX Quryp u o0bEMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX  ypaBHEHH. MartemaTuueckoe
MOJIEJIMPOBAHHE PeAIbHBIX MTPOLIECCOB ¢ MOMONIBIO AU(PPEpEHIINANTBHBIX YPaBHEHUH.
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NNPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOMINE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eaepaabHON padouell mporpaMMbl yueOHOro Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAINU3ay:

Yucia 1 BBIYUCJICHUS:

CBOOOJIHO  OMEpPUPOBATh TMOHATUSIMU: PANMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanydeckas IpoOb, MPOIEHTHI, UPPALMOHATBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEI, MOJYJIb JEHCTBUTEILHOTO YUCTA;

MPUMEHSTh IPOOW M TIPOIEHTHI JUISl PEIICHUs TMPUKIAIHBIX 3a7ad U3 Pa3TMYHbIX
OTpacJiell 3HAaHUW U PEAIbHOMN KU3HU,

MPUMEHSTh TPUOMMKEHHBIE BBIYUCICHUS, TpaBUjia OKPYIJICHUS, NPUKHUIKY U
OLIEHKY PE€3yJIbTaTa BEIYUCIICHUM;

CBOOOZHO OINEpPUPOBATh MOHATUEM: CTENEHb C IEJIbIM MOKa3aTeNIeM, UCIOJIb30BATh
MOAXOIAILYI0 POpPMY 3aMKUCH AEUCTBUTENBHBIX YUCEN JIS pEIICHUS PAKTUYECKUX 3a1a4
Y NIPEACTABJICHUS TaHHbIX;

CBOOOZHO OMEPUPOBATH TMOHATHEM: apU(PMETUUYECKUN KOpPEHb HaTypalbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHD C PAIIMOHAIBHBIM MTOKA3aTEIEM;

CBOOOJTHO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM UKCIIa, IECITUUHBIC U HATYPaJIbHBIC
Jorapu@mel;

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

ONEPUPOBATh MOHATHSIMH: ApPKCUHYC, ApPKKOCMHYC W apKTaHIM€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJILHBIE HEPABEHCTBA,

MIPUMEHSTH PA3INIHBIC METOIbI PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHSATh METOJ] UHTEPBAJIOB IS PEIICHUS HEPABECHCTB;

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

CBOOOJIHO OMEPUPOBATh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPENCIUTEb MATPULBI 2 X 2 U €r0 TE€OMETPUYECKAN CMBICT, UCIIOIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 i BBIYUCICHUS €r0 3HAYCHHS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUST CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOIEIUPOBATH PEAbHBIC CUTYAIUU
C TOMOIIBI CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, HUCCIEA0BAaTh IOCTPOCHHBIE MOJEIN
C IOMOUIBIO MATPULL U ONPEACTUTENICH, HHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH JIJIsl TPeoOpa30BaHMsl BRIPAKECHU;
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BBITMIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEIEeHU
C PallMOHAJIBHBIM TOKA3aTENIEM;

UCMOJIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHUs JOrapuPMUUYECKUX
BBIPAKECHUM;

CBOOOJIHO ONEpUPOBaTh MNOHATHUSAMH: HUpPpaLMOHAIbHbBIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe YpaBHEHHUS, HAXOAUTh WX PEIICHHUS] C TMOMOIIbI0 PaBHOCHIIbHBIX
IIEPEXOI0B UJIN OCYILECTBIISAA TPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUe (OpPMYIbl sl MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

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

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA N0 YCJIOBHMIO 33J1a4d, HMCCIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BaHUEM armapara aiareopsol.

DYyHKIHUU U TPAPUKH:

CBOOOJITHO OIEPUPOBATh MOHATUSAMU: (PYHKIHS, CIOCOOBI 3anaHusi (YyHKIUH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIIUU, BBIOIHSATH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

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

CBOOOJTHO  ONEpPUPOBaTH MOHATUSAMHU: UETHbIE M  HEUYETHbIE  (YHKIIUH,
nepuoanyeckue (QyHKIIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHH, MAaKCUMYMBI U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaUeHUEe GYHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPabHBIM U IEJIBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUIMU C HATypajbHBIM M IEJIBIM IOKa3aTeleM,
rpaduK KOpHS N-OM CTeNeHUW Kak (YHKIMH OOpaTHOM CTENEeHH C HaTypalbHbIM
noKazaTeJieM;

OIIepUPOBATh NOHATUAMM: JTUHEHWHAs, KBaApaTHUHas U APOOHO-TMHENHHas PyHKIIUH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMHU: TOKa3aTeldbHass W Jorapudmuyueckas
GbyHKIIMU, X CBOMCTBA U IPa(UKHU, UCTIOIB30BATh UX FPA(UKU AJIs pEeLICHUSI YpPaBHEHUN;

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OIpeJIeTIeHNE TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOIO apryMEHTa,

WCIIOIBb30BaTh Tpa@uku QYHKIMN JJIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
IpU PELIEHUH 337ay U3 APYrux y4eOHBIX MPEAMETOB U PEajJbHOM KU3HHU, BBIPAXaTb
dbopmMynamMu 3aBUCUMOCTH MEXIY BETUYNHAMU;

Havana maremaTH4ecKOro aHajm3a:

CBOOOJIHO ONEPUPOBATh MOHATHSMHU: apuMmeTnyeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroliasi reoMeTpuyuecKkas Mporpeccusi, JIMHEWHBIH WU
HKCIIOHEHLUAIbHBIA POCT, (OpMyJia CIIOKHBIX MPOLEHTOB, HMETh IIPECTaBICHUE
O KOHCTaHTE;
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UCMOJb30BaTh IMPOTPECCUM JUIsl PEUICHMs] pealbHbIX 3a4ad I[PHUKIATHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATHh MOHATHSAMHU: TIOCIEIOBATEIFHOCTD, CIOCOOBI 3aJaHMUS
10CJIeI0BAaTENbHOCTEW, MOHOTOHHBIE M OI'PaHUYEHHbIE TOCIIEJ0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apPOKICHHSI MATEMAaTUYECKOTO aHAIN3a KaK aHalln3a 0€CKOHEUYHO MAaJIbIX;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: HEMpPEphIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, ACUMIITOTHI Tpaduka HyHKINH,

CBOOOJTHO OMNEpPHUPOBATh TMOHATHEM: (YHKIUS, HEMpepbiBHAS Ha OTpPE3Ke,
PUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA JIJIsl pEIICHUS 33/1a4,

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

BBIUUCIISITh IIPOM3BOJIHBIE CYMMBI, IPOM3BEACHMSI, YACTHOTO U KOMITO3UI[UU JIBYX
(GyHKIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIUH;

UCMOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELLIEHMSI
3ajau.

MHoxkecTBa U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OIIEpAIK Ha/T MHOYKECTBAMU;

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

CBOOOJIHO ONEPUPOBATh TMOHATHSIMU: OIpEACICHUE, TeopemMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoyduT CIEAyIOIINE PeIMETHbIC
pe3ynbTaThl 0 OTAEIBHBIM TeMaM (eAepalibHOi paboyeil mporpaMMbl yueOHOTo Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a:

Yucia ¥ BBIYMCTICHUA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HATYpaJbHOE MU LEJNOE€ YUCIO, MHOXECTBA
HATypaJbHBIX U LEJbIX YUCEN, UCIOIb30BaTh NMPU3HAKU NEIUMOCTH 1enbix yncen, HO/JI
u HOK HarypalibHBIX Yncen IS peleHus 3a/1a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO OMEPHPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATYpaJIbHBIC
YKCJIa B Pa3JMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B aireOpandyeckod u
TPUTOHOMETPUYECKOW (HOpME, BBINOJIHATH apUPMETUYECKUE ONEepaluud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO OINEpUPOBATh NOHATUSMU: UPPALMOHAIBHBIC, [OKa3aTelbHbIE W
JorapupMUYECKUEe HEPAaBEHCTBA, HAXOAUTh MX PEUICHHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXOJIOB;

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

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMa M COBOKYIHOCTb YpaBHCHUH W
HEPABEHCTB, PAaBHOCUJIbHBIC CHUCTEMBI WU CHUCTEMBI-CIICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl WU COBOKYIHOCTEH palMOHAJIbHBIX, HPPALMOHANBHBIX, IOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHaIbHbIC, UPPAllMOHATBHBIC, TTOKA3aTeIbHbIE, JTOTapU(OMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIME MOAYJIM U IapaMeTphbl;

IPUMEHSTH TpauuecKre METOIbI JJIsl pEIICHUs] ypaBHEHUW U HEPABEHCTB, a TAKXKE
3a/1a4 C mapaMeTpamus;

MOJIETUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4U, UCCIIEI0BATh TIOCTPOCHHBIE
MOJIENId C MCIOJBL30BAHMEM allnapara anreOpbl, HWHTEPIPETUPOBATH MOJIYYEHHBIN
pE3ymbTaT.

DOyHKIUY U TpaPUKHU:

CTpoUTh TpaduKU KOMIO3MLIMHM (YHKIMH € TOMOIIBIO  3JIEMEHTApHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIUA;

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

CcBOOOZHO ONEPUPOBATH MOHATUSAMHU: 'paUKH TPUTOHOMETPUUECKUX (DYHKLIHIA;

OPUMEHATh QYHKUUU JIJIS1 MOJIETUPOBAHUS U UCCIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Havyana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOIWUTh HauOoJblllee W HAWMEHbIEEe 3HAYCHHUS (YHKIIUU HEMPEPHIBHON
Ha OTPE3KE;

UCTOJBh30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKJACHUS  HAWIYUYIIEro  peIIeHUs
B MPUKIATHBIX, B TOM YHUCJE COIMATbHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeICHUS
CKOPOCTH M YCKOPEHUS MpoIiecca, 3aJaHHOoT0 (hOpMYIIoi mwin rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: MEPBOOOPa3HAs, ONMPEACIEHHBIA WHTETPa,
HaXOUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKINI U BBIYUCIISITH HHTETPAJI 110 (hopmyiie
Hrrorona—JleiiOHuma;

HAXOAUTh TUIOMIAH TUIOCKUX (PUTYP U 0O0BEMBI TEJ C ITOMOIIIBIO HHTErpaJa;

UMETh TMPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUN Ha IpUMEpe
cocraBiieHus qudQepeHnaIbHbIX YpaBHEHUH;

pemiath TNpUKIAAHBIC 3aJadyd, B TOM YHCIE COIMATIbHO-DKOHOMHYECKOTO U
(bU3HYECKOro XapakTepa, CpeACTBAMU MaTeMaTHYECKOTO aHATN3a.
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10 KJIACC
Ha3Banue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHOXkecTBO 24 MHoO»xecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYXKECTBAMU U UX CBOMCTBA. MHOECTBEHHBIN anmnapar
MHOro4iaeHsI. Huarpammel Ditnepa — BeHna. JUIA OIIMCAHUS X014 PEIIECHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHHBIX
YpaBHEHUI

[IpuMeHeHne TeOpeTUKo-
MHOKECTBEHHOTO armapara

JUISL pEICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OECKOHEUYHbIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobeit 1 MPOIIEHTOB
TSl PEIICHUS TPUKIIAIHBIX 3a]1a4.
JIeMCTBUTEINIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHATIbHBIC
yuciaa. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EeHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEénnbie
BBIUHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUJKA U OLIEHKA pe3yJibTara
BBIUMCJICHU .

MaTeMaTUYECKHX 3a/1a4, a TaKXkKe
peanbHBIX MPOIECCOB U SIBJICHUM.
OnepupoBaTh MOHATUSIMUA
palMoHAILHOE YHCII0, OECKOHEYHAs
nepuoauYecKas 1poob, TPOIECHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YUCII0; MOAYJIb JEHCTBUTEIIBHOTO
YHUCIIa; UCTIOIb30BaTh ATU MOHATHS
IIPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOU
Y TIPOLEHTHI JIJISl PEIICHUs
MPUKIIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUKCIICHUS, [TPaBUJIa OKPYTJICHUS,
INPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUMU.
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OCHOBHBIE METO/IBI PEMICHUS LIEIIBIX

U ApOOHO-PALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MepeMEHHOM. /lenieHrne MHOTO4YJIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunmnenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JUHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMETPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelienue nmpukinaasbIx
3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUMU

[IprMeHATH pa3IndYHbIE METObI
pelieHus palluoOHaIbLHBIX U IPOOHO-
palMOHATbHBIX YPABHEHUM; a TAKkKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSITH JE€JIEHUE MHOTOYJICHA

Ha MHOTOYIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/1a4.

OnepupoBaTh MOHITUSIMU: CUCTEMA
JMHEWHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEINb MATPULIBL.
Hcrnonp30BaTs CBOMCTBA
OTpeIeIUTEeNs 2 X 2 JIsi BBIYUCIICHUS
€ro 3HaYCHUS, IPUMEHSTh
ONPENETUTENN ISl PELLICHUS] CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MopaenupoBars peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JIMHEWUHBIX
YPaBHEHUM, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TTOMOUIBIO
MATPHUI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3ynbTar
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OyHKIMYU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHUs () YHKIIHH.
B3aumHo o6patHbie GyHKITUU.
Kommnozunus ¢pynkiuit. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacth onpeeaeHusi 1 MHOKECTBO
3HaueHui Qynkiuu. Hynmu ¢pyHkmm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
Yérubie 1 HEUETHDBIE PYHKIUU.
[leprognueckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHkU. MakCUMyMbl 1 MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HauUeHHUE (PYHKIIMH HA MPOMEXYTKE.
Jluneitnas, kBagpaTu4Has U 1poOHO-
JvHeHas QYHKUIKUU. DIIEMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOSHHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEIbIM MOKa3aTeNIeM.
bunom HeroToHa.

CremneHHass QyHKIHS C HATYPATbHBIM
Y LIETBIM NTOKa3areseM. E€ cBolicTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
crocoObI 3a/1aHus GYHKIMU; B3AUMHO
oOpaTHbie (DYHKIIH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 006JIACThH
OTpeNieJICHHs] 1 MHOKECTBO 3HAUCHUN
byHKUMY, HYIU QYHKINH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeTNeHHas (PyHKIUU.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKUIMY, HauOoJIbIIIEE M HAUMEHbBIIIEe
3HaYeHNe PYHKIIMN HA TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpauaecky CBOMCTBA JIMHEWHOMH,
KBaJPaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmMynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHHU C 1IeJIBIM I10Ka3aTeNeM;
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MOAXOIAILYIO (POPMY 3aIKCH
JENCTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KopeHb @opMyIMpoOBaTh, 3aIUCHIBATH
N-O CTENECHMU. HATypaJbHOUW CTETICHHU U €T0 CBOMCTBA. | B CUMBOJHYECKOU (opMme
HppaunonansHeie [TpeoOpazoBaHus YHCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPQXEHUH, COJIEPXKAILNX CTENEHU N-oi CTeneHu i Mpeodpa3oBaHus
Y KOPHH. BBIPAKEHUM.
HppanmoHanbHble YpaBHEHUS. HaxoauTe pemenus nppanroHalbHbIX
OCHOBHBIE METO/IBI PELLICHHUS YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PaBHOCWJIBHBIX IIEPEXOJI0B UIIU
PaBHOCHIIBHBIE TEPEXOBI B PELICHUU OCYIIECTBIISISI IPOBEPKY KOPHEH.
UPpalMOHAIIbHBIX YPaBHEHUN. Crpoutb rpapuk pyHKIIMU KOPHS
CaoiicTBa U rpaduK KOpHS N-0M N-oii cTENEeHN KaKk 0OpaTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOM JUTsl QYHKITMU CTENIEHU C HATYPaJbHbIM
CTENEHH C HATYPAJIBHBIM MIOKA3aTeleM | IOKa3aTesieM
[ToxazaTenbHas QyHKUUA. 10 CreneHb ¢ palMOHAILHBIM dopMyIMpoBaTh ONPEAEIICHNE

IToka3arenbHbIE ypaBHEHHS

IIOKA3aTeJIEM U €€ CBOKCTBA.
[TokazatenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHUI.
[TokasarenbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIIEHUS TOKA3aTEeIbHBIX
YpPaBHEHUMU

CTENEHU C palliOHAIbHBIM
IIOKa3aTEJIEM.

BrinonssaTe npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHHI, COACPKALIUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

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

HaxoauTe pemienns noka3aTeabHbIX
YPaBHEHHMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue jorapudma. JlecaTuunblie u qyyucia; JECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS HaTypajbHbIE JTOrapu(MBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKECHUM, Hcnons3oBaTh CBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. JUTsI TipeoOpa3oBaHMs
Jlorapudmuyeckast GpyHKIusA, Jorapu(pMUYECKUX BhIPAKEHUM.
e€ CBOICTBA U rpaduK. Crpouts rpadguk gsorapupmMuydecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaK 0OpaTHOM
JUISL PELICHUS] YPABHEHU . K MIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON HYHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL PEILICHUS 3a/1a4.
Jorapu(MUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PEILLIEHUN Jorapu(MUUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX NIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh ompejeNneHns CUHyca,

BBIPA’KCHUA U YPABHCHHUA

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

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCa U
apKTaHTeHCa YUCIa.
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OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(G YHKIIMI YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUYECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

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

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHHUs TTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEIOBATENBHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U reOMeTpUIECKast
MIPOTPECCHUMU.

beckoneuHno yobiBaromas
FEOMETPUYECKas IPOrPECCHSL.
CyMmMa OeCKOHEUHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN U DKCIIOHESHIINAJIBLHBIN
poct. Hucno e.

dopmyIia CIOKHBIX MPOIICHTOB.
Hcnonb30BaHue MpoOrpeccuu

JUTISL PEIICHUS PeIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a/IaHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHYECHHBIC
NOCJIEA0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEILHOCTH Ha
MOHOTOHHOCTh Y OTPaHUYEHHOCTb.
[Tomyyats mipencraBieHue

00 OCHOBHBIX HJICSIX aHAIH3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apumMeTHIecKoi U reOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJIEHOB
OECKOHEYHO yObIBaOIIECH
TEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars porpeccun

IUIS pellieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpumMeHATh POpMYILy CIIOKHBIX
IIPOLICHTOB IS PELICHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE PYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcumnToThl rpaguKoB PyHKIUH.
CpoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IpruMeHeHne CBOMCTB HENPEPBHIBHBIX
GyHKUMNA 1715 pelieHus 3a1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢dbyakuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeNIbHOU K TpaduKy QyHKITHH.
[Ipon3BOIHBIE PIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMM (PYHKIUH

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

[IpuMeHsTh CBOKCTBA HENMPEPHIBHBIX
GyHKIMN 1S penieHust 3a1a4.
OnepupoBaTh MOHATUSIMU: TIEPBAst U
BTOpasi IPOU3BOIHbIE (DYHKITUY;
NOHUMAaTh (PU3UYECKUH U
F€OMETPUUYECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIIbHOM.
Brrunciars npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CIIOKHOU
b yHKITHH.

N3y4yaTh Npou3BOAHBIE JIEMEHTAPHBIX
b YHKITUH.

Hcrnonp30BaTh reOMETPUUECKUI U
(bu3MUeCKuil CMBICT TTPOU3BOIHOM

JUISL pELICHUS 3a/1a4
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[ToBTOpEHuUE, 00001IEHNE, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IprMeHsATh OCHOBHBIE TOHATHUS Kypca
CHCTeMaTH3allns 3HAaHUN ¥ HavajJ MaTeMaTUYeCKOro aHaIIn3a anreOpbl ¥ Haual MaTeMaTHIECKOTO
10 xnacca, 00001IEHHE U aHajM3a JJ1s pelieHus 3aaa4d
CUCTEMAaTH3aLNs 3HAHUI Y3 PEAIbHOM KU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 110 ITPOTPAMME
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11 KJIACC
HasBanue KommnuectBo OcCHOBHOE cozepx’aHue pasaena OcCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKimii 22 [IpuMeHeHne npon3BOIHON Crtpoutb rpaguk KOMIO3UIINU

C MMOMOIIBIO IIPOU3BOTHOM

K MCCIIEI0BaHNIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue Hanbosp1iero u
HAaMMEHBILIETO 3HAYECHHsI HENPEPHIBHOM
(GYHKIIMHM Ha OTpE3KE.

[IpumMeHnenune npon3BOIHON

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

JUTSL OIIPENIENIEHUSI CKOPOCTH U
YCKOPEHHSI IIpoLecca, 3aJaHHOrO
dbopmyroi umm rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pa3bl ypaBHEHUHN U
HEPABEHCTB Ha KOOPJAMHATHOU
IJIOCKOCTH

(GYHKUUNA € TOMOILBIO 3JIEMEHTAPHOTO
UCCIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHUW U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUIsL KicclieoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJIbIIIEE U HAMMEHBIIIEE
3HaUYCHUS (PYHKIIMU HEMPEPHIBHOM HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIMA
HAa OCHOBAHUHU MPOBEIEHHOTO
UCCIIEOBAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUIS1 HAXOKJICHUSI HAUJTy4IlIero
pElIeHUs] B IPUKJIAJAHBIX, B TOM YUCIIE
COLIMAJIbHO-D)KOHOMHMYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIPpoLecca, 3aJaHHOTO
dbopmyroi umm rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast u UHTETpas 12 [lepBooOpa3Hasi, OCHOBHOE CBONCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Has ¥ ONpeeIEHHbIHI
aneMeHTapHbIX GyHkumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICI uHTerpai rno gopmyne Herorona—
MHTErpana. Beruncienue JleriOHUII1A.

OIPEEIEHHOIO UHTETpaja 1o HaxoauTh miomaau miockux Guryp
dbopmyne Hprorona— Jleitbuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[IpuMeHeHune nHTerpaia ONPEACIEHHOI0 UHTETpalIa.

JUTSL HAXOKJIEHUS TUTOIaaei 3HaKOMUTBCA C MaTEMaTUYECKUM
IJI0OCKHUX (UTYyp U 00BEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. muddepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! pemienui [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
mudepeHnanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS UHTErpaJia
MartemMaTtnueckoe MOIEIMPOBAHNE B Pa3BUTUU MATEeMaTUKHU

peaNbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnanbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKUX CBOWCTBA U TpaUKU. JUTSl TOCTPOEHUS TpauKOB

(yHKIMIA. OT00p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C IOMOLIBIO U3Y4YEHHS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemenue TpUroHOMETPUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILIECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh POPMYITBI TPUTOHOMETPUU
JUTSl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIEI0OBAHMS
rpa¢ukoB GyHKIUN

WppauunonansHele,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

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

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

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon QyHKIui

K PELIEHUIO NTOKa3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60cHOBaTH PAaBHOCHJIBHOCTD
TIEPEXO0JIOB.

Pemate nppanyvoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIbIO PAaBHOCHJIbHBIX
HIEPEXO0JI0B.

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

JUIS pellieHus 3a7jaun
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KommuekcHbie uncna 10 KomrmnekcHbie uncna. Anredpanueckas | OnepupoBaTh MOHSATUSIMH:
U TPUTOHOMETpUYECKasi (POPMBI 3aMUCH | KOMILJIEKCHOE YHMCIIO U MHOYKECTBO
KOMILIEKCHOT'O YHUCIIa. KOMILIEKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpencraBiaTh KOMIUIEKCHBIE YHCA
C KOMIUIEKCHBIMH YHCIIAMHU. B are0panyeckon u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU popMme.
Ha KOOPJAMHATHOM MJIOCKOCTH. Boinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTENEHHU U3 KOMILJIEKCHOTO YU CIIA. N300paxaTh KOMIIEKCHBIE YUCIIA
[IpuMeHeHnEe KOMIIEKCHBIX YHCEeI Ha KOOPAMHATHOW IJIOCKOCTH.
JUTSI perieHust (PU3NIeCKuX U [Ipumensts Gpopmyny MyaBpa u
r€OMETPUYECKUX 3a]1a4 MOJIy4aTh MPEACTABIECHUE O KOPHX
N-OM CTENEHN U3 KOMIUIEKCHOTO YHCJIa.
3HAaKOMUTHCA C MPUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCEl
JUTSL peLIEHUS] TEOMETPUUECKUX U
bu3nYecknx 3aaa4
HatypanbHble U Lienble yncia 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHSATUSIMU

[IpuMeHeHue TPU3HAKOB AEITUMOCTH
uenbix yncen, HOJl u HOK, ocratkoB
0 MOJYJIIO, anroput™ma EBkinia

JUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

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

Hcnons30BaTh NPU3HAKK IETUMOCTH
LIENIBIX YHCET; OCTATKHU 110 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKIMIA 715 pemeHus
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3ajad4.

3anuchIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucTtemMbl pallMOHAIBHBIX, 12 Cucrema U COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppallOHAIbHBIX PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBbI- COBOKYITHOCTh YPABHEHUH U
NOKa3aTeIbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UJTN
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUM COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIICJICTBHSI.
MPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U Haxonurts penieHus CucTeM u
Jorapu(MUYECKUX YpaBHECHUM. COBOKYITHOCTEH ILIEJTBIX
[IpumeHeHne ypaBHEHU, CUCTEM U palMOHANIbHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeJbHbIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKUX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTe HaAyKU U [IpuMeHATh CUCTEMBI YPABHEHU I
peaIbHOM KU3HU, HHTEPIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTAaTOB U3 PA3NUYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOuparts ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMUUECKUE U
TPUTOHOMETPUYECKUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palrOHATIBHBIX, UPPALHOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN
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C IapameTpamu.
[TocTpoeHune u ucciieoBaHue
MaTeMaTUYECKHX MOJIEIEH pealbHbIX
CUTYalHH C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJI Y ITApaMETPHI.

[TpumensiTe rpadguueckue u
AHAIIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUN U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue GyHKIMI MeTogaMu
MaTeMaTUYECKOr0 aHAIIN3a.

Ctpouts 1 nccnenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalMi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpeHue, 0600IIeHNE,
cucTeMaTHh3alusg 3HaHUU

16

OcCHOBHBIC TTOHATHUS U METOBI Kypca,
0000I1IEHIE U CUCTEMATH3AIIU 3HAHUI

MopenupoBaTh peajibHbIE CUTYyalluU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPQXKEHUS, YPABHCHUS, HEPABCHCTBA
U UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM ammapara ajareopsl,
HUHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yJbTar.

[TpumensaTs pyHKIMH

JUTS. MOJICTTUPOBAHUS U ICCIICTOBAHUS
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

36



denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

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

HOACHUTEJIBHASA 3AITUCKA

I'eomerpust siBisieTcs: OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHus, TaK KaKk 00eCcreyuBaeT BO3MOKHOCTb U3YUEHHsI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HANpPaBJIEHHOCTH U NPEIMETOB I'yMaHUTAapHOro HuKIa. [IoCKoIbKY JIornueckoe
MBIIJIEHUE, (QOopMUpYEMOE TMpU M3YyYEHUH OOYyYaroUUMHUCA TOHSITHUHHBIX OCHOB
F€OMETPUM, TIPU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bl HEOCPEACTBEHHO HCIIOJIB3YIOTCS IPU PELLIEHNH 33/1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

Llenp ocBoeHus MporpaMMbl yueOHOro Kypca «l'eomMeTpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE UHAMBHUAYAIbHBIX CIOCOOHOCTEM OOYyYaromMXCsi NPU HU3Y4YEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHON obnactu «Marematruka U HHGOPMATHKA)
yepe3 obecrieyeHne BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BAaHMS Oosee TIyOOKUX
rEeOMETPUYECKUX 3HAHUN U JIEHCTBUM, CHELU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo MpOo(eCCHOHAIBHOIO0 O0pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BaHUEM
MaTEeMaTHKH.

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

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

(dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILINX
MAaTeMaTHYECKUX MOJENAX, IMO3BOJIONIMX OINUCHIBATh W M3Yy4aTb pa3HbIC SIBICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mo paszaeny «Crepeomerpus»
y4e0HOT 0 Kypca r€OMETpHH;

(GopMUpOBaHUE YMEHHs BIaJE€Th OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOMICTBaMH, 3HaHUE TeopeM, (GOpMyl MU yMEHHUE
UX NPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOAWUTh HECTAaHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJIEISIX U B PEAIbHOM MHPE
MHOT'OTPaHHUKY U TE€JIa BpalEHUsl, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTUYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (GOopMUpOBaHME TOHHMMAHUS POJIM  AKCHOMATHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(dopMupoBaHUE YMEHHs BIAJETh METOJAAMH JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHHs], YMEHUS UX NPHUMEHATh, POBOJAUTH JOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€
pELICHHs] CTEPEOMETPUYECKHX 3aJad M 33Jad C IPAKTUYECKUM COJEpKaHHUEM,
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dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKA3aTeJIbCTB MPU 00OCHOBAHUU
MaTE€MaTUYeCKUX YTBEPKJICHUA M POJM AKCUOMATUKHA B IIPOBENECHHM JIETYKTUBHBIX
PacCyXJICHUU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyaroumxcsi, IMO3HAaBATEIbHOM  aKTUBHOCTH,  HMCCIEIOBAaTENbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHue PYHKIMOHAILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEANbHBIX JKU3HEHHBIX CUTYyalMsX M TMpPU U3YYCHUH JPYIHMX y4eOHBIX
IIPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIIMPOBAHUS pEaIbHbIX
CUTyallUld, HWCCJIEIOBAaHUS IOCTPOEHHBIX MOJENIEH, WHTEPHpPETaluy IOJIY4EHHBIX
pE3yIBTATOB.

OCHOBHBIMHM ~ COZiepKaTeIbHBIMM ~ JIMHUSIMU ~ y4eOHOro Kkypca «l'eomeTrpusi»
B 10-11 «xnaccax sBisirorcs: «lIpgmble ©  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanHukn», «Tena BpameHus», «BEeKTOpbl U KOOPAWHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATHUSAMM», PEJIEBAHTHBIX T€OMETPUHM Ha YriIyOs€HHOM ypoBHe oOyuyeHus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KaTeIbHbIM JIMHUSAM Y4e€0HOro Kypca, a
(dbopMUpOBaHUE JTOTUYECKUX YMEHHUI pacrpeienseTcs He TOJbKO MO COJEpKaTeIbHbIM
JUHMUSIM, HO U 1o rogam oOyueHus. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHOil  paboyeil  mporpammel,
pacnpenenéHHbIM MO ToJaM OOy4Y€HHUs, CTPYKTYpPUPOBAHO TakKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BONpoOcaM OOydJaromuecss oOpalaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU TTOHSITHUSIMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHHEM MpHUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYIO CHCTEMY I€OMETPHYECKHX
NpE/ICTaBIICHUI O0y4aroluxcsi, pacmupsis U yrayonss e€, o0pazys MpouYHbIe
MHOYECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBus A quddepeHnnanuy o0ydeHusl, TOCTPOSHUSI MHANBHUIYaTIbHBIX
o0pa3oBaTelbHBIX MPOrpaMM, OOECHEUuTh YrIyONEHHOE U3YUYEHHE TE€OMETPUU
KaK COCTaBJIAIOIIEN yueOHOro npeamera «MaTtemarukay;

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

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriayOJI€HHOM YPOBHE OTBOAUTCS
204 yaca: B 10 kmacce — 102 yaca (3 yaca B Hememto), B 11 kmacce — 102 yaca
(3 yaca B HezIeIIO).
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COJEPXXAHUE OBYYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, INUIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
NapajuleJbHbIE U CKpeluBaronmecs npsmele. [[pu3Haku CKpelnBarOIUXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MApAJJIEIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICIBHOCTb TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPAMON U INIOCKOCTH.
[lapannenbHOoe M LEHTpabHOE MNPOEKTHpOBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapauielbHOr0 MpoeKkTupoBaHusd. W3zoOpaxenue ¢uryp B mapaienbHOR
IIPOCKLMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B mpocTtpaHcTBe. [lapauielbHOCTh MIIOCKOCTEN: MapaJUieNIbHbIE IUIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOcKocTel. [Ipocreiinye npocTpaHCTBEHHBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuiesIeUIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTh MPSAMOUW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, NPIMBIE NapAJICIbHbIC U NEPIEHAUKYIIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIIPHOCTU TMPSMOW M TUIOCKOCTH, TEOPEMA O MPSMOU MEPIIEHANKYISIPHOU
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKIOHHBIE:
pPacCTOSTHAE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [lepnen MKy pHOCTD TIJIOCKOCTEH: IIPU3HAK
NIEPIEHANKYJIIPHOCTHU IBYX IUIOCKOCTEN. Teopema 0 TpEX NeprneHIuKysIpax.

VYTIiabl B IPOCTPAHCTBE: YIOJl MEXAY NPSMOU U INIOCKOCTBIO, ABYTPAaHHBIM yrodi,
JIMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii 1 MHOrorpaHsble yrisl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoHCTBa IUIOCKMX W JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yria.

MHoOrorpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrosnpHas npusma,
npsiMas W HaKJOHHAsT TPU3MbI, OOKOBas U TMOJHAs MOBEPXHOCTh IPU3MBI.
[Napannenenunen, NpsIMOYTOJIbHBIN MTapaUIEIEIUIIE] U €ro CBOMCTBA. Kparyaiiime nytu
Ha T[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuna: n-yroiapHas nupamuja, MpaBUibHAS U YCEUEHHAS] MUPAMUJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBuUiIbHOM mnuUpamunbl. [IpaBuibHBIC
MHOIOI'PDAHHUKHU: TPAaBUJIbHAS NpU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHAA
TpeyrojbHas NMUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. IIpeacTaBienue o mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa3Ap, NOJCKa3Ip U UKOCAIP.

Brruncnenue 371eMEHTOB MHOTOTPAHHMKOB: pEOpa, auaroHaid, yriel. [lmomans
OOKOBOI MMOBEPXHOCTU U TMOJHOW MOBEPXHOCTHU MPSMOUN MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsMO Tpu3Mbl. [lnomans 60KoBOW MOBEPXHOCTH U
IIOBEPXHOCTH MPABWJIBHOM NUPAMUBI, TEOPEMA O ILIOMIAAN yCeU EHHOM MMPAMHU/IBI.

CummeTrpust B~ OPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHukoB. CuMMeTpusi B  NpaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjieNienunena, CUMMETPUS MPaBWIbHBIX MPU3M, CHMMETpUS IPaBUJIbHOU
NUpaMUIbL.

BekTopbl M 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, YMHOXKEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOkEHUS BEKTOPOB. CBOMCTBAa yMHOKEHUS BEKTOpa HA 4uCIo. [loHsATHE KOMILTaHApHBIE
BeKTOphl. [lpu3Hak koMmruiaHapHocTH TpEX BeKkTOpoB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3in0KEeHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [ IpsiMoyrosnbHas
cucTeMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBS3b  MEXIY
KOOpJAMHATAMH BEKTOpAa M KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKasipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsiTHS: UAMHAPUYECKAS TOBEPXHOCTh, KOHMYECKAsi TOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpa3zywlue TMoBepxHocTe. Tenma BpalieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl U TIIOCKOCTH,
KacareabHas IIIOCKOCTH K cepe. M3o00pakeHue Ten BpallleHust Ha 10ckocTu. Pa3BépTka
MUIMHAPA U KoHyca. CummeTpust cepsl U 1mapa.

O6béM. OcHOBHBIE CBOCTBA 00bEMOB Tell. Teopema 06 00BEME MPAMOYTOIBLHOTO
napajienenunena U ciaeacTBus u3 He€. OObEM NpSIMONW M HAKJIOHHOW MPHU3MBIL,
WIMHIPA, TUPaMUIbl U KoHyca. OOBEM I1apa U mapoBOro CerMeHTa.

KoMOuHanuu Ten BpailileHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B HWJIAHIID,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTrOrpaHHHMKA, OMHUCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WM TEJIO0 BPAIICHUS.

[Inomaas NOBEpXHOCTH LIWIMHIPA, KOHYCA, IIIommanb chepsl u e€ yacteil. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEU MOJOOHBIX (UTyp.
[IpeoOpazoBanue  momoOusi, romoTeTus. PemieHue 3aga4y  HA  IUJIOCKOCTH
C MCMOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceyeHU MHOTOTPAHHUKOB M TEJI BPAICHUS: CEUECHHS UUIUHIpa
(mapamiensHO U MEPIEHIUKYISIPHO OCH), CEYSHUS KOHYyca (TTapayljieIbHOe OCHOBAHUIO U
IPOXOJIAIIEE YEPE3 BEPIIMHY), CEYEHHUs [Iapa, METOAbl IMOCTPOEHUSI CEYEHUM: METOL
CJIENOB, METOJT BHYTPEHHETO IMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN ITIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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

J{BUKeHHUS B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. Otodbpakenus. J[BuxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWKCHUM. BuHAbl JIBWKEHUN: MapajuIeNIbHBIA IIEPEHOC, LEHTpajIbHAas
CUMMETpPHS, 3€pKajbHas CHUMMETpPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
noao6us. [Ipsamas u chepa Ditnepa.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca o0ydaronuiicss HAy4YuTCs:

CBOOOIHO OMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUHM TIPH PEIICHUN
3a7a4 ¥ MPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HHUX MpPU PEIICHUU
r€OMETPUUECKUX 3a/1aY;

KJIacCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHE 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 MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

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

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

CBOOOIHO OMEPUPOBATH MOHSTHSIMU, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAHHUKOB
MJI0CKOCTBIO;

BBITIOJTHSTH MapaJuIeIbHOE, IIEHTPAILHOE U OPTOTrOHAILHOE MPOSKTUPOBAHUE (DUTYD
Ha TUIOCKOCTh, BBIMOJHATh U300paKeHUs PUTYpP HA MJIOCKOCTH;

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

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

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

CBOOOAHO  OMEpUpPOBaTH  TOHITHSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4u Ha JO0Ka3aTeIhCTBO MAaTEMAaTUUYECKUX OTHOIICHUM W HAXOXKICHUE
r€OMETPUUECKUX  BEJIIMYMH, MPUMEHSAS HU3BECTHBIE METOJAbl MpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;

41



denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

OPUMEHATh  INPOCTEHININE  INPOTrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHNH CTEPEOMETPUUYECKUX 3a1aY;

W3BJICKATb, peoOpa3oBbIBaTh 17§ WHTEPIPETUPOBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4YEpTeKax M
PUCYHKAX;

IPUMEHSTh IOJYYEHHbIE 3HAHWS HA IPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaIbHBIE CUTYaAllUH, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIMpPOBaHHON MPoOJIeMbl, MOJEIUPOBAThH peajbHbIe CUTYaI[UU Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh TIOCTPOECHHBIE MOJAENM C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHITHI U TEOpeM, armnapara aireopsl, pelaTh NpaKTHYecKue 3a/1a4Hu,
CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS F€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaronuiics HAy4YuTCs:

CBOOOHO OTIEPUPOBATH OHATHIMH, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;

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

pacrno3HaBaTh Tejla BpalleHus (IMWIMHAP, KOHYC, cepa U miap) v OOBICHATH
CIIOCOOBI TTOJTYUEHUS TEJ BPAICHUS;

KJIaccu(puIMpoBaTh B3aMMHOE PAcIiookeHne chepbl U TIOCKOCTH;

BBIUKCIISATh BEJMYHHBI JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpallleHHs, 00bEMBI U
IJIONIAI TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpAICHUS, TCOMETPUUYECKUX Tell
C MpUMEHeHHeM (HOopMYII;

CBOOOIHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B Cepy M OMUCAHHBIN OKOJIO Chephl,
cdepa, BIMCAHHAS] B MHOTOT'PAHHUK WM TEJIO BpallleHUS;

BBIUKCIISATh COOTHOIICHUS MEXKIY TUIONIAIIMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydyaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU
U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIHIO
O MPOCTPAHCTBEHHBIX IE€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 YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHSATUIMH, CBA3AHHBIMU C JIBH)KEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJIHSITh U300paKEHHUS] MHOTOTPAHHUKOM W TEJI BPAILCHUS TMPHU MapajieIbHOM
NepeHoce, MEHTPAIbHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
psSIMOM, TpeoOpa3oBaHus MOJ00US;

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

UCIIOJIb30BaTh METOAbl OCTPOEHUS CEUEHUMN: METOJI CIIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEeH MIOCKOCTH;

NIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSATh T€OMETpUYECKUEe (PaKThl Uil pEUICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIOINX HECKOIBKO INAroB PEIIEHUs, €CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3a7a4d Ha JOKa3aTeJIbCTBO MAaTEMAaTUUECKUX OTHOIICHUM UM HAXOXKICHUE
TEOMETPUYECKUX BEJIMYUH;

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

IPUMEHSTh MOJYyYEHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIU3HPOBATH U
OLICHMBATh PEAJIbHbIC CUTYAllUH, IPUMEHATh U3YUEHHBIE MOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa pEIICHHs MaTeMaTH4YecKh CHOpPMYIUPOBAHHOW MPOOJIEMBI,
MOJICIUPOBATh PeabHbIE CUTYallUM Ha SI3bIKE M€OMETPHUH, HCCIIENO0BATh MOCTPOCHHBIE
MOJIEJIM C WCIOJB30BAaHUEM T€OMETPUUYECKUX TMOHATHN M TEOpeM, almapara ajareOphl,
pemaTh MpakTUYECKUE 3a7a4M, CBI3aHHbIE C HaX0XKJICHUEM IeOMETPUYECKUX BEJIMYHH,

UMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I€OMETPUU KaK COCTaBHOM
yacTu (yHaMEHTa Pa3BUTHS TEXHOJIOTHMA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BU/IBI IEATEITLHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUs

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

[TonsTHS: Mepecekaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 00OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObI 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBITIOJIHSETCS IJIAHUMETPUS.
Jlematp mpoCTENIINE JJOTUYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOAUTE MPUMEPHI PEaATbHBIX
00BEKTOB, UACATH3AINEN KOTOPHIX
SIBJISTFOTCS aKCHOMBI TEOMETPUU.
N3y4darh, IpUMEHSATHh IPUHIUATIBI
MOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEUYCHUM METOJI CJICJIOB, METO/I
BHYTPEHHET0 TPOCKTUPOBAHUSI, METO/T
MepEeHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyeckue 3a1a4un:
Ha OIPEJCIICHUE BUJIA CEUCHUS U
HaXO0XKJICHUE €ro IJIOIIa IH.
AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30BarTh Npu peuIeHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
POXOIAT yepe3 ux peéopa.
N300paxenune nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHre NOCTPOEHHBIX CEYCHUN
pa3HBIMHU 1IBETAMH.

Merop cnenoB sl MOCTPOCHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CEUEHUM B MUpaMuje, Kyoe no TpémM
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3alUCh 111aroB
MOCTPOCHHSI.

IToBTOpEHME TITAHUMETPHUH.

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

B CEUCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUIAHUMETPUYECKHUE (PAKTHI
U METO/IbI:

Teopembr Dasieca u

0 MPONOPLUOHAIBHBIX OTPE3KaX.
AJITOPUTM JI€NIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenas.

PaBHOOE1pEeHHBIN TPEYTOJBHHUK.
PaBHOCTOPOHHMI TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/lHEH JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojabHuka. CBOMCTBO MEIUaH
TPEYrOJIbHUKA.

[Tpuznaku mog00ust TPEYroJIbHUKOB.
[TonyuyaTs npeacTaBaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHUSI T€OMETPUU
KaK COCTaBHOW 4acTu (yH]IaMEHTa
pa3BUTHUS TEXHOJIOTUN

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHUe NPsSMbIX

B IIpocTpaHcTBe. CKpeIuBaronmecs
npsaMble. [[pU3HaKK CKpEMBAIOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunupoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSMBIX

B IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU Y MPUBOAS IPUMEPHI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOU NIapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAIIEH YePe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napassienbHbIX
MPSAMBIX TIOCKOCTBIO. [lapannenbHoCTh
TpEX MpsiMbIX. TeopemMa o TpEx
MapasJIeIbHbBIX MPSMBIX.

Teopema 0 CKpENMBAIOIMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NaPaJIEIBLHOTIO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapawuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSL.

VYrou ¢ coHanpaBIE€HHBIMA CTOPOHAMU.
VYron Mexay npsIMbIMHU.

3agauu Ha J0Ka3aTeIbCTBO U
UCCIIEOBAHNE, CBSI3aHHbBIC

C PacnoJI0KEHUEM TIPSMBIX

B POCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYHIECTBOBAaHUHU U €IMHCTBEHHOCTHU
NapajjIeIbHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIen Ha APYrou npsaMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapauIeIbHbIX NPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOLIUXCA NPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBSACHATH, YTO HA3bIBACTCS
NapaJJIEIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE GUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOKMCTBA NAPaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapayieabHOM
MIPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3axadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0OBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOUTH MOKA3aTEIBHBIC
paccyXJICHHS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTRE.
CpaBHUBATD, aHATTM3UPOBATH U
OLICHHBATh YTBEPKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHIM.
MonenupoBars peajibHbIE CUTYalLUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBatk MOCTpOESHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATUHN U TEOPEM, ammapara ajireopsl,
1M (DPOBBIX PECYPCOB.

[TonyyaTh mpeacTaBIeHUE

0 LEHTPAIHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PabOT MO TEOPUH
TIEPCIIEKTUBBI

[TapannenbHOCTD NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETBHOCTD NMPSMOU U
IIJIOCKOCTH B IPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH IPSIMON U
MI0CKOCTH. CBOMCTBA MapauIeIbHOCTH

KnaccuduunpoBaTs B3auMHOE
PaCIIOJIOKEHHUE TTPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHME IPUMEPBI
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IIPSAMOM U TNTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTHIO

MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

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

JIJIs1 TIOCTPOEHUSI CEUeHUH KyOa

Y TTapajuIeIIeInIIe 1a.

CaolicTBa napajuiesenunena 1 Tpu3Mabl.

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

CBolicTBa napajuieIbHbIX TNIOCKOCTEN:
O MMAPAJIEIIBHOCTH IPSIMBIX
IepECEUECHUS NIPU MIEPECEUEHNHN IBYX
MapaJUIEIBbHBIX TUIOCKOCTEN TPETHEM;
00 oTpe3Kax MapauieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapajuieIbHBIMU

13 PEATbHOMN KU3HMU.

DopMyIMpPOBaTh ONPENCIICHHUE
MapajjIeabHbIX IPSAMOU U TNIOCKOCTH.
Jloka3bIBaTh NMpU3HaAK

0 MapaJUIeIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOMCTBA NapalyieIbHOCTH
MPSAMOM U IUIOCKOCTH.

Pemars crepeoMerpruueckue 3agauu
BBIYMCIICHUS U JI0KA3aTENbCTBO,
CBS3aHHBIE C NTAPAJUIEIIBHOCTHIO
IIPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amadaun

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

[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUUYECKUX 3a1a4
CBSA3aHHBIX C NaPAJLIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHUBaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

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

MOJICIMPOBATh PEAIbHBIC CUTYaIIHUH,
CBSI3aHHbBIE C APAIIIEIBHOCTHIO
NPSIMOM U IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TeprieB UK YIISIPHOCTD
IIPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTopenue: Teopema Iudaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa KyOa U IPSIMOYT OJILHOTO
napasuienenuiena. Beraucienue JiumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieIenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockocTu. [Ipu3nak
MEePHEHIUKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. TeopeMa O CyIecTBOBAHUHN
U €JIMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAILIEN Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K ruiockoctu. [lnockoctu u
MEePHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieHUKYIIAp U HAKJIOHHAS.
[TocTpoeHnne nepneHauKymsipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEePIEHANKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBaTh (GakThl U METOJIbI
MJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTh AHAJIOTHUHU.
DopMyIMpPOBaTh OMPEACIICHUS:
MEePHEHIUKYJIIPHBIX MPSIMBIX

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

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

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

N306pakaTh B3aUMHO
NEPHEHUKYJIISIPHBIE TTPSIMYIO
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Yron Mexy CKpelmnBaroIuMUC
npsiMbIMU. [lonck epneHIuKyIsIpHbIX
IPSIMBIX C TIOMOUIBIO
NEPIEHINKYJISIPHBIX TUIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuit Kyoda, MpU3MBbI,
MPaBUJIILHOM MUPAMUJIBI C IOMOUIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [IImockoctn
CUMMETPHUI B MHOTOI'PaHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U IUTIOCKOCTH KaK CIIEACTBUE
cummeTpud. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 T1ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJIISIPbI: CAMMETPHS, CABUT
TOYKH MO0 NApAIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON PSIMO,
WU3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

DopMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPa MO OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosrydats npeAcTaBieHUE O 3HAYEHUH
nepreHANKYIsApa Uit Ipyrux o0iaacten
Hayku ((pu3nka, SHEpPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHOM KU3HU
(TexXHMKa, OKpY’KaroIas 00CTaHOBKA).
JloKka3bIBaTh YTBEP)KEHNUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYIJIIPHYIO K TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIISIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEePHEHIUKYJIISIpaXx.

[lomy4aTs npeacraBiieHHUE

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

Pemars crepeoMerpruueckue 3aiauu,
CBSI3aHHbBIE C EPIIEHIUKYIIIPHOCTHIO
PSAMOM U IUIOCKOCTH.

Pemate npukiagHsie 3a0a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
F€OMETPUYECKUX BEIUYHH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYIIPax,
HaXO0XXJIEHUEM PaCCTOSHUU,
ITOCTPOEHUEM ITPOECKIIUH.

CpaBHMBaTh U AaHAIIU3UPOBATH
YTBEPKJICHUS C LEbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIIM3UPOBaATh U MOJIEIUPOBAThH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYJIIPHOCTHIO IPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEJIY, B TOM YUCJIE U

C UCTIOJIb30BaHKEM armapara aareopsbl

VYTIIBI U pacCTOSAHUA

16

[ToBTOpEHME: YrOa MEXKIY NPIMBIMHU
HAa [JIOCKOCTH, TPUTOHOMETPUS

B NPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yroa MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMU

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

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

@opMyIMpPOBaTh ONPENEIICHNAE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX 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
NEPIEHIUKYIIPHOCTH ITIOCKOCTEM;
TE0-peMa O MPSIMOU MEPECEUCHUS JBYX
IJIOCKOCTEN MEPIEHUKYIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICIINIIE;
KyO; U3MepeHHsI, CBONCTBA
PSAMOYTOJIBHOTO MapaJuIeNIeIUIENA.
Teopema 0 quaroHaau NpsIMOYrOJIbHOTO
napaJIyIesIeAIe a U CIEICTBUE U3 HEE.
CrepeoMeTpruUeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
pPacMoJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPEIINBAIOIINECS
psIMbIE, MTapajuIeIIbHbIE IITIOCKOCTU

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

Ha CKPEIIMBAIOLIIUXCS NPIMBIX,
paccTosIHUE MEXTY
CKPEIIHMBAIOIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYAIUSX.

Onyckanue NepreHIuKyIspos,

DopMyJIHPOBATh ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O ITPU3HAKE
NEePHEHIUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

OopMyIIHpPOBaTh CIIEACTBUE

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

13 HE€ 0 AUaroHajsixX MPsIMOYrOJIbHOIO
napajuieJenuIea.

Pematp crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTD
MNPSAMBIX U TUIOCKOCTEU, HCTIOB3YsI
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKHX 3a/1ad,
CBSI3aHHBIX C NEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluu, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOSHUN OT TOYKHU
JIO TOYKH; TIPSMOM; TIIIOCKOCTH.
Brruncnenue paccTOsTHUN MEX Y
CKPEIIMBAIOIIMMUCS MPSIMBIMU

C TIOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIS1 TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yIJia. DJIEMEHTHI
cheprudecKkoi reOMeTpHUu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIe

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
MJIOCKOCTEM.

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

Pemate npuknagHbie 3a1aymu,
CBSI3aHHBIC C HAXOXJICHUEM
T€OMETPUICCKUX BEITMUYHUH

MHororpanHuku

Cucremaruzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamMuaa.
[Tpusma. [Ipsimast u HaKJIOHHAs
npu3Mbl. [IpaBunbHas npusma.
[IpsimMoii mapasuienenunes,

IPsIMOYTOJIbHBIN Mapajuiesienue, Kyo.

Bprlykiibie MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBruiibHBIE U
MOJIYIPABUIIbHBIE MHOTOTPaHHUKHU

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aME4YaHusl,
KOMMEHTapHH.

AHaJIM3UPOBATh PEIICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 3aJIaHHBIMHU CBOMCTBAMMU;
BOCCTaHaBJIMBATh OOIIUNA BU]T
BBIITYKJIOTO MHOTOTPAHHHUKA T10 ABYM
€r0 MPOCKIIUSIM.

Jloka3bIBaTh CBOMCTBA BBIMYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPaHHUKHU
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C Pa3HOM DUIEPOBON XaPAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTaHHBIX.
Jloka3pIBaTh CBOMCTBA MPaBUIIBHBIX
MHOTOrpaHHUKOB. IT1aHnpoBaTh
MIOCTPOEHUE MPABUIIbHBIX
MHOT'OTPaHHUKOB Ha MTOBEPXHOCTAX
JOPYTUX NPABUIIBHBIX MHOTOIPAHHUKOB

BekTops! B ipocTpaHCTBE

12

[loHsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasenenuneaa, YMHOXKECHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

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

CkansipHoe Mpou3BeJeHUE,
BBIYHCIICHUE YIJIa MEXY BEKTOPaMHU

B IIPOCTPAHCTBE.

[Ipocrenne 3a7a4n ¢ BEKTOpaMu

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

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B IPOCTPAHCTBE;
KOMILJIaHapHbIe BEKTOPHI. [IpuBOAUTH
IpUMEPBI (PU3HIECKUX BEKTOPHBIX
BEJIUYMH.

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

Ha 4YHCJIO.

Jloka3pIBaTh MpHU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AIMS 3HAHUU

O06o6m1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 knacca, cucreMaTu3alys 3HaHUH.
HcTopus pa3BUTHSI CTEPEOMETPUU KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX HMHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Pemars crepeomerpuueckue 3anadn
Ha JJOKa3aTeNbCTBO MATEMaTHYECKUX
OTHOILICHU, HAX0XKACHUE
TCOMETPUYECKUX BEJIMYMH (JJTHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcrnonp30BaTs pu pelieHun
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METO/IBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3a7a4.
CpaBHHMBATh U aHATU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYKHOCTbH €€ MOJCIUPOBAHMUS HA
SI3bIKE TEOMETPUH.

MopaenupoBath peaqbHYHO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBAThH
MIOCTPOEHHBIE MOJENH, B TOM YUCIIE U
C MUCIOJIb30BaHUEM arlrapara ajnreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUU 33]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAK O pa3BUBAIOLLEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU 00bEKTaMH,
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MMOMOTAIOIIEN PEIIUTh PEaTbHbIC
YKU3HEHHBIE CUTYallMu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXCHEPHBIX U
KOMITbFOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBIC MOACIIN.

Hcnonbs3oBaTh 1UGPOBBIE 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 yUamnmxcs
AHaTUTHYCCKAs TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE YIJa MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE ITUIOCKOCTH B OTPE3KaXx.
BekropHoe npoussenenue. JInneHbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaIMTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOYKH J10 TIJIOCKOCTH
B KOOpIMHATAaX.

Haxoxnenne pacCTossHUN OT TOUYKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOU
MUPAMUIE

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIEHAUKYJIAPHOCTb BEKTOPOB.
BriBoAUTH ypaBHEHHE MIIOCKOCTH U
(hopMyIly pacCTOSIHUSI OT TOUKHU

JIO TIJTOCKOCTH.

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

MIPU PEIIEHUU TE€OMETPUUECKHUX 3a1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMU U
KOOpJAMHATaMU.

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

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIIUS 3HAHUU

15

CedeHnss MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
repecedeHus NPAMBIX U INIOCKOCTEH.
[lapannenbHble NPSAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKpEIMBAIOLIUMUCS NIPSMBIMH.
IlepnieHAMKYJIApHBIE PSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MEPIEHANKYJIIPHBIX IUNIOCKOCTEN U
MIPSAMBIX, CAMMETPUH
MHOI'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTEeIbCTBO MaTeMaTUYECKUX
OTHOILICHU, HAX0XKICHUE
reOMETPUUYECKUX BEIMYUH (JIJIMH,
YIJI0B, TUIONIAIeH, 0OBEMOB).
Hcnonp30BaTh npu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCKue (DaKThl K METO/IBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEHICHUU CTEPEOMETPUUYECKUX
3ajad4.

CpaBHUBATh U aHATIM3UPOBATH
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B MHOTOT'paHHHKAX.
[loBTOpeHnue: momanu
MHOT'OYT'OJIbHUKOB, ()OPM YITbI

JUTSL TUIOMAeH, COOOpaKeHUs
TOJTO0HSI.

[Inomany ceueHnii MHOrOTPaHHUKOB:
TJIOIIA N TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00Ms

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

HAa A3BIKE TEOMETPUH.

MognenupoBarh peaJIbHYI0 CUTYaLUIO
Ha A3BIKE TEOMETPUM U UCCIEN0BATh
IIOCTPOCHHBIE MOJIEIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM alllapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPH PELICHUH 3a7a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBOoeHUU Ky0a, 0 KBaJipaType
Ky0a; O TPHUCEKLIUH yTJIa.
CtepeoMmeTpruUecKUE 3a/1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieienunea.
[Tpuknannble 3a1a4u, CBI3aHHBIC

C BbIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO MapajuleIenunea.
O0BEM NpAMON TPU3MBI.
CrepeomMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUPOBATH OHATUSMH
00BEM Tena, 00bEM NMPAMOYTOIBHOTO
napajijiesienuresa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

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

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCIECHUEM 00bEMa
MPSIMOYTOJILHOTO NapaieIenuneaa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C LEJbIO BBISBICHUS

59



denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

Brraucnenue o0bEMOB T

C IMOMOIIBIO OINPENEIEHHOT O
uHTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/TBI.
OTtHormieHne 00bEMOB ITUPAMUT

C OOIIIUM YTJIOM.
CrepeomeTpruecKue 3a/1auu,
CBSI3aHHBIC ¢ 00bEMAaMHU HAKJIOHHOMN
MPU3MBI, TUPAMUJIBIL.

[IpukiagHble 3a1a41 110 TEME
«OOBEMEI TEII», CBA3aHHEBIE C 00BEMOM
HaKJIOHHOMW MPHU3MBI, TUPAMUJIBI.
[Ipumenenue 00EMOB. Beruncienue
pacCcTOsIHUA A0 TJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TE€OMETPUU PeasbHbIC
CUTYallUH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJLHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBI.

HccnenoBarb moCTpOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyy UTsl BBIYUCICHUS 00BEMOB
TeJ.

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

JUTSL TIPOW3BOJIBHON MTPU3MBI.
Jloka3biBaTh TEOpEeMY: 00 00bEME
nupamMubl, GOpMyITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHON MUPaMUIBI.
BoiBoauTs hopMyity ISt BBIYUCICHUS
00BbEMOB YCEUEHHOU MUPAMUIBI

Tena BpameHus

24

[unuaaprUYecKas MOBEPXHOCTb,
00pa3yromue MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOHO ONEepUpPOBATH MOHITUSIMMU:
MATMHAPAYECKAsT TTIOBEPXHOCTD,
nuiuHIap. M3ydyaTts crnocoOsl
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Humuuap. [psmoit kpyrosou
uuiHap. [hnomaas moBepXHOCTH
HAJIMH]IPA.

Konunueckas noBepxHOCTb,
oOpa3yronue KOHUIECKOM
noBepxHocTH. Konyc. Ceuenue konyca
IJIOCKOCTBIO, MapauIeIbHON
IIJIOCKOCTU OCHOBAHUS. Y CEYEHHBIN
koHyc. M300pakeHrne KOHYCOB U
YCEUEHHBIX KOHYCOB.

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

Ha JI0Ka3aTeIbCTBO U BBIYUCIIEHUE,
MMOCTPOCHUEM CEUEHHU M LIUIUHJPA,
KOHYCa.

[Tpuknanuble 3a1a4u, CBSI3aHHBIE

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenuie cdeps! u mapa

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

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei.

CummeTtpust cepsl H mapa.

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

CB00OTHO OTIepUPOBATH MOHATUSIMU:
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHYyC. M3ydaTh criocoObl
NOJIyY€HUSI KOHUYECKON MTOBEPXHOCTH,
KOHYCa.

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

K OCH.

BoiBoauTh (hopMyItbl SISl BBIYUCICHUS
OOKOBOI U TIOJTHOM MOBEPXHOCTEH TEJ
BpaiieHus. Pemars
CTEPEOMETPUYECKUE 33/1a4H, CBSI3aHHBIE
C TEJIaMU BpalIEHUs1, HAX0XKICHUEM
[UIOIA A OOKOBOM U MOJHOU
NOBEPXHOCTH, IOCTPOEHUEM CEUECHUI.
Hcrnonbp30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (aKThl M1 METOTBI.
CpaBHUBATh U aHATIM3UPOBATH
YTBEPKJICHUS C LIENbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE 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 TEN
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena u TOBEPXHOCTH
BpaIlCHUS»

AHaM3UpOBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWJIAHIPOM.

HccnenoBaTh mOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOIb30BAaHUEM
anmnapara anreopbl

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

CB00OIHO OllepUpPOBaTh MOHATHUSIMMU:
cdepa u map, HEHTP, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynHpPOBaATh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeJIbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUisl BBIYUCICHUS
iomaau cepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIomanu cepsl u eé
4acTel, MOCTPOEHUEM CEUEHHI Cepbl
U mapa.
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AHanmM3upoBaTh U MOJICIIMPOBATH

Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYaLllH, CBSI3aHHBIE C ILIAPOM U
cepoii.

PemaTe mpocTeie 3a1a4un, B KOTOPBIX
burypupyroT KOMOUHAIIUHU Tel
BpallCHUSI U MHOTOI'PaHHUKOB.
Hcnonp30BaTh py peLICHUH 33124,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpUUecKrue (DaKThl U1 METO/BI.
Pemate cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMU BPAILCHUS,
ITIOCTPOCHUEM CEYEHUMN TEJI BpAallCHNUs,
C KOMOWHAIUSAMU TeJl BpaLCHUs U
MHOT'OI'PaHHHKOB.

[TpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeIbHbIE PACCYKICHUS

IIPU PELICHUHN 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 anreopsbl
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[TImomaay moBepxHOCTH
1 00BbEMBI KPYTJIBIX TEJ

O6BeM nmunHapa. Teopema

00 00BbEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M MOTHOM
MOBEPXHOCTH IMJIMH]IPA.

Beraucnenne 0o05EMOB TeI

C MIOMOIIBIO OMPEAEIEHHOTO
unterpayia. O0bEM KOHYcCA.

[Tnouagm GOKOBOI M OJIHONU
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BBEIYHCICHHEM 00HEMOB
LHUAJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3anauu no Teme «O0bEMBI
Y IUIOLIAJM 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 MIIOIIAJIbIO CPEPBHI.
COOTHOIICHUST MEXK]Ty TUIOIIASIMHU
MTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX

CB00OIHO OlEepUpPOBaTh MOHATHUSIMMU:
00BEM Tena, MIIoWAAb TOBEPXHOCTH.
DopMyIUPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokazbIBaTh TEOpEeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyIibl sl BBIYUCTICHUS
00béMa yceu€HHOI0 KOHYca.
HccnenoBaTh NOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCHIOJIb30BaHUEM
anmnapara anreOpbl.

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

CB00OOTHO OTIEpUPOBATH MOHATUSIMU:
IapOBOM CETMEHT, IAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXOXKICHUSI
00BEMOB IIaPOBOI0 CETMEHTA,
[IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEepHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
Pemate cTepeomerprueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM IIIapa, apOBOTO
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Tell.

[TogoOHbIe Tea B IPOCTPAHCTRE.
N3menenne o0bEMa rpu 1mogo00um.
CtepeoMmeTpruyecKUE 3a1auH,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TTONIAJIEN TTOBEPXHOCTEMN

CETMEHTAa, IapOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEepHI.

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

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, ImapoBOTO CETMEHTA, IMapOBOT0O
CETMEHTAa, IUIOMALI0 Cephl.
CB00OIHO OlEepUpPOBaTh MOHATHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00bEMBI TEI C TOMOIIBIO
ONPEeaEIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXTY
TUTOIIAIMU TTIOBEPXHOCTEH U
00BéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHEIE
J0Ka3aTelbHbIC PacCyKICHUS

TIPY pEIICHUH T€OMETPHIECKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0KJICHHEM
COOTHOIICHUSI MEXTY TUIOIIAISIMH

65



denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

MOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX
TeJ.

AHaM3UpoBaTh U MOJEIUPOBATh

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

Ha JI0Ka3aTeJIbCTBO U HAa HAXOXKICHUE
reOMETPUYECKUX BEIUUHUH

JIBU>KeHUS

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpakenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoicTBa
IBIKEHUM. BUnpl 1BM>KEHUIN:
MapajuieNIbHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHSI, 3epKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

[IpumeHATh npaBuia BBITTOJHEHUS
JICMCTBUM CIIOKCHMS M BEIYUTAHUS
BEKTOPOB, YMHOXXEHHSI BEKTOPA

HA YUCJIIO TIPU PEIIEHUH 3a/a4.
Haxonute koopauHaThl BEKTOpa

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

BcrioMHUTSE onpeneneHue CKasipHOro
YMHOXXEHUS U €r0 CBOMCTBA.
BpI4ucasTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHHUS JIJIMHBI BEKTOPOB, YIJIbI
MEXIY HUMHU, YCTaHABIIMBATh
MEPIEHANKYJIIPHOCTh BEKTOPOB.
AHanmM3upoBaTh U MOAEIUPOBATH

HA SI3bIKE TEOMETPUU PEATbHBIC
CUTYaIlUH, CBSI3aHHbBIC ¢ (PU3NUECKUMHU
BEKTOPHBIMU BEIIMYMHAMMU.
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Hcnonp30BaTh IpU peLICHUH 33134,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUE
(hakThl U METOJIBI.

CB00OTHO OTIepUPOBATH MOHATUSIMU:
0TOOpakeHue MPOCTPAHCTBA Ha ceOs,
JBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEBAsl U 3epKabHasI
CUMMETPHH, TTApaIIICIBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GUryp.
Jloka3bIBaTh YTBEPXKJACHUS O TOM, YTO
HEHTpalIbHasl, OCeBas M 3epKaJbHAs
CUMMETPHH, APALIENBHBIN IEPEHOC
SIBIISTFOTCSL IBUKCHHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh TOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemarp reomerprueckue 3agaqn

C MCTIOJIb30BAHUEM JIBUKCHHM.
Hcnons30BaTh pU peLIeHUH 3a1a4
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

O6o0u1aroniee NOBTOPEHUE MOHIATHI U
METOJIOB Kypca r€éOMETpUHU
10-11 kmaccoB, cuCcTeMaTH3aIUs

Pemate crepeomeTpudeckue 3agauun
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, IUIOINIA/IeH, 00BEMOB).
Hcnonb30BaTe npu penieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPpUUECKUE (haKThl

Y METO/IBI.

[TpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NOKa3aTeNbHbIE PACCYXKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y IJTAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYaIluU U BBISBIISITh
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

Ha A3bIKE€ TEOMETPHH.
MogenrpoBath peajbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUH U UCCIIEIOBATH
MTOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
Y C UCIOJIb30BAaHUEM alIapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a]1a4.
[Tomydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTAMH,
MIOMOTAOUIEN PEMIUTh PeabHbIE
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KU3HEHHBIE CUTYaIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYueOHsblii kypc «BeposTHOCTh M CTAaTUCTUKA» YIIIYOJEHHOTO YPOBHSI SIBISICTCS
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yriryOJ€HHOro ypOBHS
HAa YypOBHE CpelHero ooOmero ooOpa3oBaHus. Y4eOHBbI Kypc MpeaHa3HauYeH
U1st pOopMUpPOBaHMS Y OOYYAIOMIMXCS CTaTUCTUYECKON KYJIbTYpPhl U MOHMMAaHUS POJIU
TEOPUM BEPOSATHOCTEN KAaK MATEMAaTUYECKOrO MHCTPYMEHTA ISl U3YYEHUS CIIy4ailHbIX
COOBITHI, BEJIMYMH U mporieccoB. [Ipu u3yueHun Kypca oboramjarorcs mpeacTaBiIeHUs
00y4arouMxcsi 0 METOAax UCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MTOHUMAaHUE
3HAYUMOCTH M OOIIHOCTHM MaTEMaTUYECKUX METOJOB IO3HAHUSA KaK HEOThEMIIEMOMU
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepkanue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIVICHUE 3HAHUM, MOTYy4EHHBIX
Ipy M3y4EHHWU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, W HAa Pa3BUTHE
IIPEICTABIICHUN O CIIy4ailHbIX BEIMYMHAX W B3aUMOCBS3SX MEXIY HUMHU Ha BaKHBIX
IIpUMepax, CIOKETbl KOTOPBIX IOYEPIHYTHI U3 OKpYXKaIlero MmMupa. B pesynbrare
y oOyyaroummxcs JOJDKHO  c(opMHpOBaThCsl  IpEACTaBICHHE O  Haubosee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTeMaTUYECKUX MOJENAX, UCIOIb3yEMbIX JUIsl ONMCAHUS
AHTPOMOMETPUYECKUX U AEMOTpapUUEeCKUX BEIUYMH, MOTPEIIHOCTEN B pa3IMuHbIE poaa
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEPUCTHUK MACCOBBIX SBJICHHUI U MPOLIECCOB B OOUIECTBE. YUEOHBIN KypC SBJISETCS
0a30M Ji1  OCBOEHHS BEpPOSTHOCTHO-CTATUCTUYECKUX METOJO0B, HEOOXOIUMBIX
CHELHAIMCTaM HE TOJBKO HMH)KEHEPHBIX CHELUAIBHOCTEH, HO TAaK)K€ COLMUAIBHBIX U
MICUXOJIOTUYECKUX, TMOCKOJIBbKY COBPEMEHHBIE OOLIECTBEHHBbIE HAYKH B 3HAUUTEIBHOMN
Mepe MCIOJIb3YIOT anmnapar aHaiu3a OoNbIIMX JaHHBIX. LleHTpanbHyo yacTh yueOHOTo
Kypca 3aHHMaeT OOCYXKJIEHHE 3aKOHa OONbIIMX uyuceNl — (yHJIaMEHTaJbHOIO 3aKOHA
MPUPOJIbI, UMEIOIIET0 MATEMATUYECKYIO0 (POpMaTU3aLIUIO.

B cooTBeTrcTBMM ¢ YKa3aHHBIMU LIEJISIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, ¥ CTaTHUCTHKA» Ha YIIYyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cogepxarenbHble JUHUU: «CiydaiiHble COOBITUA M BeposTHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMO OCHOBHBIX JIMHUH B Y4€OHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOpUU I'padoB
U TEOPUU MHOKECTB, HEOOXOUMBIE I MOJHOLIEHHOTO OCBOEHHUSI MaTepuaia JaHHOTO
y4e0HOT0 Kypca U CMEKHBIX MAaTeMaTHUYECKUX YU€OHBIX KypCOB.

Conepxxanue auHMH «CrydailHble COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOMU
Uis  GOpMHUpPOBAHUS MPEICTaBICHUA O paclpeiesieHUd BEpPOSITHOCTEH MEXIy
3HAQYEHUSIMU CIIyYaWHBIX BEIWYMH. BaXKHyr0 4acTh B OTOH COIEPKATEIbHOU JMHUU
3aHUMAaeT U3y4eHUE reOMETPUYECKOr0 U OMHOMHAILHOTO pacTIpeIeIEeHU U 3HAKOMCTBO
C UX HENPEPHIBHBIMU AHAJIOTAaMHU — IMOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSMH.
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Tembl, CBS3aHHbIE C  HEOPEPHIBHBIMU  CIYYallHBIMM  BEJIMYUHAMH |
pacrpeiesieHUsIMU, aKIEHTUPYIOT BHUMaHUE O0y4yaroUMXcs Ha OMUCAHUM U U3YYEHUU
CIIyJailHBIX SBJICHMM C TOMOIIbIO HENpephIBHBIX (YHKUIUNA. OCHOBHOE BHUMAaHHE
yIESeTCs TOKa3aTeJIbHOMY M HOPMAJIbHOMY PACIIPEEICHUSIM.

B ydyeOHOM Kypce mpenycMaTpuBaeTCsi 03HAKOMUTEIbHOE U3YUYEHHE CBSI3U MEXKAY
CIIy4alHBIMM BEJIMYMHAMU W ONHCAHHE 3TOM CBSA3M C MOMOIIBIO KO3 (ULIMEHTA
KOpPPEJISLIUY U €ro BBIOOPOYHOTr0 aHajIora. DTH 3JEMEHTHI COICP KaHUs Pa3BUBAIOT TEMY
«/lnarpaMmmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 00IIEero oOpazoBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KYpCOB aareOpbl 1 T€OMETPUH.

Emé onuH aneMeHT coaepaHus, KOTOPBIM Ipeajaraercss Ha O3HaAaKOMUTEIbHOM
YpPOBHE — TOCIEIOBATEIbHOCTh CIYYallHBIX HE3aBUCHUMBIX COOBITHUN, HACTYHAOUIUX
B eAuHUIy BpeMeHU. O3HAKOMIJICHHE C PACIPEEICHUEM BEPOATHOCTEH KOJIMYECTBA
TaKMX COOBITUIM HOCUT Pa3BUBAIOLIUI XapakTep U SBISETCS aKTyaJbHBIM JJI1 OYAyHIuX
aOUTYpHEHTOB,  NOCTYMAIOIIUX HAa  Yy4eOHbIE  CHEUUATBHOCTH,  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 Henemo), B 11 knacce —
34 yaca (1 gac B Hefeno0).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

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

Crny4aliHble SKCIIEpUMEHTHI (OMBITHI) M Ciy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcx0nbl). BeposTHOCTH ciydailHOro coObiTus. biu3ocTh YacToThl U
BEPOSITHOCTU COOBbITHI. CilydaiiHble OIBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanyii  Haag COOBITHSIMU: TIepeceUeHUe, OOBEIUHEHHE, TMPOTHUBOMOIOKHBIC
coObITHs. J{narpammel Diinepa. @opmyia CI0KEHUsT BEPOSITHOCTEM.

VYcnoBHass BEpPOSATHOCTb. YMHOKEHHME BEpOATHOCTEW. JlepeBo ciydallHOro
skcniepumenTa. dopmyna mnonHoM BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHblii ciydaiiHblii ONBIT (MCHBITaHHME), ycrex W Heynada. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAHWI 10 mepBoro ycmnexa. IlepectaHOBKU U
dakTopuain. Yucno coueranuit. Tpeyronbauk [lackansa. ®opmyna 6uHoma HeroToHA.

Cepust HezaBucuMbIX ucnbiTaHuM bepHymmu. CnoyyaliHblil BIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHocTel. [narpamma pacnpeaeneHusl.
Onepanuu Haja CiiydailHBIMU BelMuMHamu. buHapHas ciiydaitHas BenuuuHa. [Ipumepsl
pacripesiesIeHH, B TOM YKCJIe FTeOMETPUYECKOe U OMHOMHUAIbHOE.
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11 KIIACC

CoBMecTHOE pacnpefeneHne IBYX CydalHbIX BeJInurH. HezaBucumele cinydaitHbie
BEJINYUHBI.

MareMarrnyeckoe OXXKHJIaHHWE CIydyalHOM BeauuuHbl (pacupenencHus). [Ipumeps
MPUMEHEHUSI MAaTEeMaTUYECKOTO OKHMJAHUS (CTpaxoBaHUeE, JoTepes). MaremaTuyeckoe
OKUJaHUE OWHApHOW CIlydalHOM BEIMYMHBL. MareMaTH4ecKoe OXKUJaHUE CYMMBbI
CIIy9aifHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJaHNuE TeOMETPUIECKOT0 U OMHOMHAILHOTO
pacupeneeHun.

Jlucniepcus U CTaHAAPTHOE OTKJIOHEHHE CIydailHOM BEJIMYUHBI (pacrpeeseHus).
HMucnepcust  OuHapHOM  cimydyallHOM — BeIMYMHBL. ~ MaremaTudeckoe  OXHIaHHE
MIPOU3BEIICHUS U JUCIIEPCUSI CYMMBl HE3aBUCUMBIX CIIYYaWHBIX BEIUMYMUH. Jlucnepcus u
CTaHIAPTHOE OTKJIOHEHHE OMHOMMAIILHOIO paclpeaesieHus. Jlucnepcus u CTaHIapTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymmu. 3akoH
Oonpiux yncen. BeiOOpouHblil MeTo uccnenoBaHuid. BriOOpoUuHbIe XapaKTEpUCTHKHU.
OneHuBaHu€e BEPOSTHOCTH COOBITUSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocteimmx
TUIIOTE3 C TOMOLIBIO U3YUYEHHBIX PACIPENCIICHUM.

HenpepsiBHble cinyuaniHble BenuuuHbL.  [lpumepsl. DOyHKOHUSA  IUIOTHOCTH
BEPOSITHOCTU pactpeesicHus. PaBHOMEpHOE paclipeie]IeHue U €ro CBOWCTBa. 3ajayu,
MIPUBOASAILIME K MIOKA3aTEIbHOMY PACIIPENEIEHUI0. 3a1a4u, IPUBOIAIINE K HOPMAIIBHOMY
pacnpeneneHuo. @yHKIMS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTEILHOTO PaCIpeleIeHNs,
(GYHKIMS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpeneneHus. OyHKIUs MII0THOCTH
Y CBOMCTBAa HOPMAJIBHOTO PACIIPEIEIICHNUS.

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

KoBapuanus nByx ciydailHpix BenuduH. KoaddUIMEHT TUHEHHON KOppesiuu.
CoBMecTHBIE HAOMIOICHHS ABYX BEIUMYHH. BBIOOPOYHBIA KOI(POUIIMEHT KOPPEISAIIHH.
Paznmuume Mexay JIMHEWHOM CBA3bK0 U NMPUYMHHO-CIICACTBEHHOM CBs3bIO. JIMHEMHAs
perpeccusi, METOJ, HAUMEHBILINX KBaJAPATOB.

IMPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics Hay4YuTCs:

CBOOOZHO ONEpPUPOBATH MOHATUSAMM: Tpad, IIOCKHI rpad, CBA3HBIN rpad, NyTh
B rpade, 1enb, LUK, AEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIy4ailHOTO YKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CITy4alHBIA YKCIIEPUMEHT (OMBIT), CIydaitHOE
COOBITHE, DBJIEMEHTApHOE ClydailHOe COObITHE (DJIEMEHTAPHBIM HMCXOJ) CIIy4aiiHOTrO
OIbITA, HAXOJUTh BEPOATHOCTH COOBITMM B OMNBITAX C PABHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITHSIMU;

HAaXOAUTh W (OPMYyTUPOBATH COOBITHS: TEpeceueHHe, OOBEIUHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOIIOIOKHOE JAaHHOMY, UCIOJBL30BaTh JAMArpaMMbl Dilepa,
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KOOPJMHATHYIO MPAMYIO JUIsl pElICHUsl 3ajad, IOJb30BaThCs (DOPMYIION CIOKEHUS
BEPOSITHOCTEH I BEPOSITHOCTEH JABYX M TPEX CIIYYalHBIX COOBITHH;

ONEPUPOBATH MOHATUSIMU: YCIIOBHAsA BEPOATHOCTb, YMHOXXEHHE BEPOATHOCTEH,
HE3aBUCHUMBIC COOBITHS, JAEPEBO CIY4alHOTO AKCIEPUMEHTA, HAXOJIUTh BEPOSITHOCTH
COOBITUI C MOMOIIBIO MpaBUIa YMHOXKEHHUS, JIEpeBa CIY4aitHOTO OMbITa, UCIIOJIb30BATh
dbopMyny MmojgHOW BepoATHOCTH, (popmyiny baileca mpu pemieHud 3anad, ONPENESTH
HE3aBHUCUMOCTb COOBITUH 1O (JOPMYIIE U 110 OPTaHU3AIUU CIYyYalHOTO IKCIIEPUMEHTA;

MPUMEHSITh U3y4E€HHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUIsl TIEPEYUCIICHUS DJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUN CIY4allHOTO OMNBITA, PEUICHUS 3a7a4 10 TEOPHH
BEPOATHOCTEN;

CBOOOAHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIIBITAHUE),
yCIeX W Hey/laya, HE3aBUCUMbIEC UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHI: B CEpUU HCIBITAHUN 1O MEPBOrO yclexa, B CEpUM UCHBITaHUN bepHysuiu,
B OIBITE, CBA3AHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEYHOUN COBOKYITHOCTH;

CBOOOIHO ONEpUpPOBaTh TOHATHUSMH: CIydallHas BEIMYWHA, PpaCIpeIesICHNe
BEPOSITHOCTEH, JAuarpaMma pacrpejelieHusi, OuHapHas clydaiiHas  BeJIMYMHA,
reOMeTpUYECcKoe, OMHOMUATbHOE pacIpe/ieICHHE.

K xoniry 11 kiaacca oOyqaroniuiicss HAy4UTCA:

OIIEPUPOBATH NIOHATUAMU: COBMECTHOE paCIIpEAEIICHUE IBYX CIIy4alHbIX BEIUYUH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpelesieHus JABYX CIy4allHbIX BEJIMYUH
JUISl BBIJETCHUS PACIpeleseHns KaXKIO0M BEJIIMYMHBI, OINPEACICHUS HE3aBUCUMOCTHU
CIIy4alHBIX BEJINYNH;

CBOOOZHO OMNEpPUPOBATH MOHITHEM MATEMATHUYECKOrO OXHUIAHUS CIy4alHOU
BEJIMYMHBI (pacmpesiesieHusi), MNPUMEHSTh CBOMCTBA MaTEMaTUYECKOrO OXUIAHUs
OpU pelIeHUuH 3aj7ad, BBIUMCISATH MaTeMaTU4ecKoe OXKuJaHhue OWHOMHAIBHOTO H
r€OMETPUYECKOTO PACIIPEEICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYHUHBI, IPUMEHATH CBOWCTBA JHUCIEPCHUM CIYy4aHOW BEIMYMHBI
(pacpenesieHus1) OpU pEIIEHWH 3a/ad, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHUAIBHOTO PacIpeieNICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukam. OILIeHMBaTh BEPOSTHOCTH COOBITUII W TPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIb3YSACh N3YYEHHBIMU PACTIPEACTICHUSIMH.
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10 kiacce
HazBanue KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Octobioe conepianie 00 y4Jaromuxcs
DnieMeHThI Teopuu TpadoB 3 ['pad, cBsa3HBIN rpad, npeacTaBieHue [IpencraBisaTh OOBEKTHI U CBSI3H
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
Crernenb (BaJIECHTHOCTb) BEPIUIUHBI. HaXOAUTh MyTHU MEXKY BepIIMHAMU
[Tyts B rpade. Llenu u HUKITBL. rpada.
['padbr Ha utockocTu. JlepeBo Boigenars B rpade uenu u HUKIIbI.
CIIy4allHOT O SKCIIEPUMEHTA CrpouTts 1epeBO MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
JepeBa.
Pematp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciny4dailHbl€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh

CITyqaifHbIe COOBITHS U
BEPOSITHOCTU COOBITUI

Y CIIy4aiiHble COOBITHS. DJIEMEHTAPHBIE
coObITUs (Mcxo/bl). BeposTHOCTH
CiydaifHOro coObITHs. BeposTHOoCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

ciiydaiiHble COOBITHSI B CITy4aitHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOTO OIIbITA.

Haxonuts BepOsSTHOCTH COOBITHIA

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

HaJl MHOYKECTBAMU

U COOBITUSIMH.
CrioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEM.

Y ciioBHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

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

dopmyiia yCIIOBHOU BEPOSATHOCTH.
dopMyna NOJHOW BEPOATHOCTH.
®opwmyia baiieca. HezaBucumblie
COOBITHS

Hcnonp3oBaTh quarpammel Jitiiepa

1 BepOaIbHOE ONMKUCAHUE COOBITHI
MIPY BBIMIOJIHEHUHU OTIEpALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSITHOCTEM
COOBITHI TIO Mepe HACTYIIJICHUS
APYrUX COOBITHI B CITy4ailHOM OIIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM JI€PEBA CIYUYalHOTO
OIbITa, (POPMYIT CIIOKECHHUS

U YMHOKEHUS BEPOSTHOCTEN

DJeMEeHTHI KOM6I/IHaT0pHKH

KombOunaTropHoe npaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoMa HbroToHa

@opMyIIpOBaTh U JOKA3bIBaTh
KOMOWHATOpPHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
JUISL TIEPEYMCIICHUS 3JIEMEHTOB
pa3’IMYHBIX MHOYKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CITy4allHOM
OIIBITE.

[Tonp3oBaThCs hopMyInoil u
TpeyroiabHukoM [lackans

JUIs OTIpEACTICHUS YHCiIa COUETaHU M.
[Tpumenste Gpopmyny OuHOMa
Herorona g npeoGpa3oBaHus
BBIp)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

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

bepnymnu. He3aBucumbie ucnbITaHUS. Pemats 3agaun Ha mouck

Cryuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYIIHOCTHU 1o neporo ycnexa. Cepus WCIIBITAHUM 10 IIEPBOTO ycrexa u
HE3aBHCUMBIX UCIIBITAHUN bepHysum. B cepusixX ucnbiTanui beprymm,
CnydaiiHblil 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 POpMyJ, B TOM UHCIE B XOJE
Ta0JInIL MPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaiiHble BETMYUHBI 14 Cmyqaiinas BenmunHa. Pactipenenenne | OcBamBaTh NOHATHS: CIydalHas

U pacupeieIeHHs

BeposiTHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4aiHas BeJM4MHA. [ eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpeaenenue. MareMarndeckoe
OKUJAHUE CIIyYaWHOU BEJIMYUHBI.
CoBMecCTHOE pacnpeleNIEHHE ABYX
CIIy4ailHbIX BeIu4YnH. HezaBucumele
Cy4aiiHble BeJM4uHbl. CBOMCTBA
MAaTEMAaTHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeiesicHue, Tadbauma
pacrpeenenus, 1uarpaMma
pacrpeeseHUsl.

Haxonuth 3HaueHus CyMMBbI U
IPOU3BEICHUS CIIyYalHbIX BEJITUYUH.
Ctpoutb OUHApHBIE pacHpeieIeHUs
10 OIUCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
F€OMETPUUECKOE 1 OMHOMUATILHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYUCIIEHUE
MaTEMATUYECKOTO OKUJAHUS.
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MaremaTtudeckoe oxkuaaHue OMHapHOM
CIIy4aiiHOM BEJIMYUHBI.
Marematnueckoe OKu1aHue
Te€OMETPUIECKOTO 1 OMHOMHAIILHOTO
pactipenenenuil. ucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcust
OMHApHOM CITy4ailHOM BEJTUYUHBI.
CBolicTBa AUCIIEPCHUHN.
MaremaTnueckoe 0XXKugaHue
MPOU3BEACHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcrsi OMHOMHAIILHOTO
pacrpeieneHus.

[TpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEIEIICHUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMIaHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3YYEHHBIX CBOMCTB.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKUAE 0K IAHUS
CIIy4aiHBIX BEJINYHMH, HIMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
JUCTIEPCUI0 OMHOMHUAIBHOTO
pacnpenencHusi, B TOM YHCIIE B XOAE
IPaKTUYECKOM pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3sBanmue KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeOniména. Teopema Pa3bupars qokazaresbCcTBa TEOPEM.

YeormméBa. Teopema beprymnm.
3akoH OoJybIINX Ynces. BEIOOpOUHBIi
METOJI HCCJIEOBAHUM.

[IpakTnueckasa padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

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

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

['enepasibHast COBOKYITHOCTD U
cilydaiiHasi BbIOOpKa. 3HAaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeHero u TUCIepCcun
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3Y4EHHBIX PaCIpEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpelHee U BEIOOpOYHAs TUCTIEPCHS.
Breraucisats BEIOOpOUYHBIE
XapaKTEPUCTUKHN M HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
TE€HEPAJIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1eHUBaTh BEPOATHOCTH COOBITUIN U
IPOBEPSITH MPOCTEHIIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepoiBHBIE clTydaliHbIe
BEJIMUMHBI (pacIipe/iesieHus ),
MOKa3aTeIbHOE U
HOpPMAJIBHOE pacIpe/IeTICHHSI

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BeIUYUH. QyHKIMA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3anay,
MIPUBOAIIMX K IIOKA3aTEIbHOMY

Y K HOPMAJIbBHOMY PaclpeICICHHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NIOKAa3aTEIbHOTO PACIIPEACIICHUS.
@yHKIHS TIOTHOCTU BEPOATHOCTH
HOPMaJIbHOTO pacupeaeneHus

3HAaKOMUTHCA MOHATUSMH:
HEIpephIBHAS CIy4yaliHas BEJIMYMHA,
HENPEPBIBHOE PACIIPEICIICHUE,
(GYHKUMA IJIOTHOCTH BEPOSATHOCTH.
Haxonuth BepOSTHOCTH COOBITHIA
10 JTaHHOHM (hYHKIUU

IJIOTHOCTH.

3HaKOMUTBCA C MMOHATUSAMH
IIOKA3aTEeJIbHOE PaCIIpEACIICHHE,
HOPMAJIBHOE pacCIIpeeIICHNUE.
BriaenaTs o onucaHuio ciydanHble
BEJIMYMHBI, PACTIPEICIICHHbIE

110 ITO0KA3aTEJIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupats nmpumepsl 3a1a4,
IPUBOIALLUX K ITOKA3aTEILHOMY
pacIpeaeneHuto U K HOpMalbHOMY
pacnpeneneHunIo

Pacnpenenenue Ilyaccona

ITocnenoBaTrenbHOCTH OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Tpumep 3amaun, NpUBOAAIICH

K pacnpeaenenuto [lyaccona.
[TpakTraeckas pabota

C MCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio Cry4aiHOro
ONbITa BEJIMUMHBI, pACIIPEACICHHbIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HClIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIUN SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MEXy CITydallHbIMU 6 KoBapnanus n1Byx cirydaiiHbIX OcBanBaTh MOHATHS: KOBapHALIUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPENALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHsblil koappuuueHT | OueHUBaTh XapakTep CBSI3U MEKIY
Koppensiuuu. Pasnnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JMHENHOM CBS3bI0 U IPUUUHHO- U3 MPUPOABI JAHHBIX U BBIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AMarpaMMsbl
C MCIOJIb30BAHUEM DJICKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
TabIHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3 puirieHTs ocu
JMarpaMMBbl, B TOM YHUCJIE B XOJI€
IPaKTHYECKOI pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIMIA
O06o0eHue n 11 [IpencraBiieHHE JaHHBIX ¢ TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BHICTPAaUBaTh

CUCTEMAaTHU3aUsI 3HAaHUU

TaOJIUI] U IUarpaMM, ONHCaTeIbHAs
CTaTHUCTHUKA, OTIBITHI

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

CHUCTEMY 3HaHUU
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BEJIMYMHBI U PaclpeiesICHHUs,
MaTeMaTUYeCKOe OXKUaHNE
CIIy4allHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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