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@denepanpHas pabodas mporpaMma 1o y4eOHOMY TpeaMeTy «MareMaTukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «Marematka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITPOrpaMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIIIOYACT TOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYy4YEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBbI
0 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNbHAS 3amUCKa OTpakaeT OOIIME IENI M 3a/1a4l U3YYCHHS] MAaTEMAaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4yeOHOro IUTaHa, a TaKXe IMOAXOJbI K OTOOPY COIEpKaHUf,
K OINpEACNICHUIO TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAHUPOBAHUS.

ConmepkaHne OOyYeHHS PpacKpbIBaeT COJAEpKATeJIbHBIE JUHUH, KOTOPHIC
npeuIararoTcsl s 0053aTelbHOr0 M3YYeHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHusl.

[ImaHupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMbI MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAIlpPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYEHHS Ha YPOBHE
cpeaHero oOmero o0pa3oBaHUs, a TAKXKE MPEIAMETHBIC JOCTIKEHHS O0y4aromierocs
3a KaXAbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma o mareMaTuke yriiyoJEHHOTO YPOBHSI Jis1 00YYaroIIUXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBanus paszpadoraHa Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TPEABSIBISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHIICKOTO o00pa3oBaHus. Peammszarus mporpaMmbl
[0 MaTeMaTHKe  OOecleynBaeT  OBJIQJACHHE  KIFOYEBBIMH  KOMIIETCHIIUSMU,
COCTaBISIIOIIMMH  OCHOBY JUIsI CaMOpPa3BHUTHS H  HENPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TI03HABATEILHOTO Pa3BUTHUS JINYHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTtuke ydTeHbI UAEU U MOJN0KEeHUsA «KOHUENIUN pa3BUTHs
MaremaTudeckoro oobpazoBanuss B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMK MaTEMaTHUUYE€CKOe 00pa30BaHUE IOJKHO, B YaCTHOCTH, PEIIATh
3amaqy oOecreueHrus HEeOOXOIMMOTro CTpaHE YHciia O0yJaroIuXCs, MaTeMaTH4decKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS TMPOAOHKEHUS OO0pa3oBaHUS MO Pa3IMYHBIM
HAIPABJICHUSIM, BKJIIOYAs MPENOJaBaHUE MAaTEMATHUKH, MATEMATHYECKUE UCCIIEIOBAHNS,
pabotry B cdepe HMHGOPMAIIMOHHBIX TEXHOJOTHH M JIPYrUX, a TakkKe oOecreueHUs
JUISL KQKI0r0 00yJaromerocsi BO3MOXXKHOCTH JIOCTHIKEHHSI MaTeMaTHYECKOM TOITOTOBKU
B COOTBETCTBHH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa MporpaMma o MaTeMaTHKe YriIyOJIEHHOTO YPOBHSI.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep UeIOBEUECKOH NIeSITeIIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO O0YCJOBJIEHO TEM, UTO B HAIM JHU PACTET YUCIIO
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CHELIMATIBbHOCTEN, CBA3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKH, U B OH3HECE, M B TEXHOJOIMUECKHX O0OJacTsIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaroumxcs, Uisi KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM TMpeaMeToM, (yHIaMEHTOM 0Opa30BaHMS,
CYIIECTBEHHO pacHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOydJaroIIMecs, MIaHUPYIOIINE
3aHUMATbCsl TBOPYECKOM U UCCIEAOBATEIbCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHdopMaTrky, GU3NKH, IKOHOMHUKH U B JIPYTrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl UCTIONIb30BaHMsl B Mpo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAUMMOCTh MaTeMAaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ MpeaMeTOM
SBISIOTCS (DyHIaMEHTalbHbIE CTPYKTYphl HAIler0 MHUpa: MPOCTPaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHbIE ~ OTHOUIEHMsI, (YHKIMOHAIbHBIE 3aBUCUMOCTM U  KaTerOpuu
HEOIPEEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTUS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHME MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUSA COBPEMEHHOW TEXHUKH, BOCIPUSATHE U MHTEPIPETAIUSI
pa3HOOOpa3HOl  COLManbHOW, OSKOHOMHYECKOH, MOIUTHYECKOW  HH(POpPMAIINH,
ManodppeKTUBHA TOBCEIHEBHAS MpaKTHYeCKas JeATeNbHOCTh. Bo MHOrmx cdepax
npodeCCHOHATBHOMN IeSTETHHOCTH TPEOYIOTCSI yMEHUS BBIIIOIHATH PACYETHI, COCTABIISTh
ITOPUTMBI, TMPUMEHATh (POPMYJIBI, TPOBOAUTH TE€OMETPUUYECKHE HW3MEPEHUS U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJMII, IMarpaMM U rpauKkoB, HOHUMATh BEPOSITHOCTHBIN XapakTep ClIydaiHbIX
COOBITHH.

ORHOBpPEMEHHO C paciipeHrneM chep MpUMEHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe BcE OoJsiee BaXXHBIM CTAHOBHUTCS MAaTEMaTHUYECKHA CTHJIb MBIIUICHUSA,
NPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmporiecce u3ydeHus
MaTeMaTHUKd B apceHal NpUEMOB M METOJIOB MBIIUICHUS YEIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIUSA U JEAYKIHUs, 0000IIEeHNEe U KOHKPETH3AIHs, aHAIN3 U
CHHTE3, KJacCU(PUKAIUSA U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKThI
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, TMpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
(GopmynupoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CYXACHHUSA, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUA CTWJIb MBIIUIEHUA. Benymas ponb NOpUHAAJICKUT MaTeMaTHKe
B (pOPMHUPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCHUTAHUM YMEHUN
JICICTBOBAaTh MO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBICE U
KOHCTpyHpOBaTh HOBBIE. B mporecce pemieHus 3amad — OCHOBBI JIJIsl OpTaHU3aldN
y4eOHON JNeATEeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyudeHue mareMaTuke Ja€T BO3MOXKHOCTb Pa3BUBATH y OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HamboJee MOAXOJSIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpaQHUuecKue CpencTBa JUIsl BBIPAXKEHHUS CYXICHUUH U
HaTJISIAHOTO UX MPE/ICTaBICHHUS.
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Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
SIBJISIETCSI 00111ee 3HAKOMCTBO C METOJJaMU MIO3HAHUSA JEMCTBUTEIBHOCTH, MIPEJICTABICHHE
O MpeAMETe M METOJE MAaTEMAaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX M
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSAX NPUMEHEHUS MAaTeMaTUKU i1 PEHICHUS
HAy4YHbIX U MPUKIAAHBIX 337a4. TakuM 00pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET ASCTETHUYECKOMY BOCIHMTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEMATHYECKHX PACCYXKACHUH, BOCIPUSATHIO
reoMeTpudeckux (opM, YCBOCHHUIO UJIEU CUMMETPHUH.

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

dbopMUpOoBaHUE I[EHTPATBHBIX MAaTEMATHUYECKUX MOHSATUH (YMCIO, BEIUYMHA,
reoMerpuueckass (Gurypa, nepeMeHHas, BEPOSTHOCTb, (PYHKUHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3zoBaHusl 00yUaOIIUXCS;

MO/IBEICHHE OOYYAIOMIMXCA Ha JOCTYHOM [UIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOLIEr0 MHUpa, IOHUMAHUIO MaTEMAaTUKN KaK 4YacTH
o01Ieil KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4arouuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3Y4CHHUIO MaTEMaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4Ye€CKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaT€MAaTUYECKHE AacleKThl B pPEaJbHbIX IKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEIMETOB, IMPOSABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (OpPMYIUPOBATh WX Ha S3bIKE MaTeMaTUKHM U  CO3/1aBaTh
MaTeMaTUYeCKHEe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYECKHil —ammapar
JUISL pEeLIEHUs] NMPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH M OLIEHUBATH
NOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMY JIUHHSIMU conepkanus mareMatuku B 10—11 kmaccax yrimyOnaéHHOTO
ypoBHA sBIstOTCA: «UMcna u BhIUMCIEHUS», «Auredpa» («Anredpanueckue
BBIpQXXEHUS», «YPpaBHEHUS U HEPaBEHCTBa»), «Hauama maTeMaTH4eCcKOro aHalu3ay,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl ©u  UX  CBoWcTBa», «M3Mmepenue
reOMETPUYECKUX BEJIMUUH»), «BepostHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MApaALIEIbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTO, a B TECHOM KOHTAaKTe U B3anmoaeructenu. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTAaBISIONIAs, TPAJAMIIMOHHO MPUCYIIAs MATEMAaTHKE U
MPOHU3BIBAIOIIAS BCE MATEMAaTHMYEeCKHME KypChl W COJEp)KareibHbIE  JIHHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIIpE/ICIICHHE, AKCHOMa, TEOpeMa, CJEICTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  GopMynHpoBaTh ~ OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPXKJACHHWE, MPUBOAUTH MNPUMEPBl U KOHTPIPHUMEPHI,
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UCIIONb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKLIHH, MPOBOAUTH JOKa3aTEIbHBIE
pacCcykI€HUs TMpU pEUICHUH 3a7a4, OLEHUBATH JIOTMYECKYID MPABUIBLHOCTH
paccykJI€HU» OTHOCUTCS KO BCEM YYEOHBIM KypcaM, a (hOpMHUPOBAaHUE JIOTUYECKUX
YMEHHMI paclpeiessierca Mo BCEM TrojaM OOy4YeHUs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIsieTCsl 0053aT€IbHBIM MPEIMETOM
HAa JIaHHOM YypoBHe oOpa3oBanusi. Hactosmelt mnporpamMMoll 10 MaTeMaTHKE
mpenycMaTpuBaeTCsl M3ydyeHHe ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX
yu4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHanmuza», «['eomerpus»,
«BeposaTHOCTh M cTaThCTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha MPOTSXKEHUM BCEX JIET OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oodpa3oBaHUS,
a JJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP’KaHHE BCEX HA3BAaHHBIX BbILIE YYEOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YacoB, HANpPaBICHHBIX Ha HU3yYeHUE MaTeMaTHKU
Ha yrayoaeHHoM 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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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON MO3ULHMHM OOYyYaIoIIErocs KakK aKTUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCHMCKOro OOIECTBa, MPEACTABICHUE O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, BICHUH, IPOLEAYP IPAXKIAHCKOTO
obmiectBa (BbIOOPHI, OMPOCHl U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COL[MAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) IATPUOTUYECKOT 0 BOCIUTAHUS:

chOpPMUPOBAHHOCTh  POCCUMCKOW TPaKJAHCKOW MIEHTUYHOCTH, YBaXKEHUS
K DPOLUJIOMY M HACTOSIIIEMY POCCHUKCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOILICHHE
K JOCTHKEHUSAM POCCHICKMX MAaT€MAaTUKOB U POCCUHCKOW MAaTeMaTHYECKOW IIKOJIbI,
UCTIOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTHWsX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSA:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, AITUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUUW HAyKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOTO OYAYIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUICHHWE K MUPY, BKJIIOYAas HJCTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHHM, pacCyXJACHUN, BOCIPUUMUYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) dpuznyecKoro BOCIATAHNS

c(OpMUPOBAHHOCTh YMEHHs MPUMEHSATH MaTeMaTHMYeCKHUE 3HAHUA B HMHTEpecax
30pOBOr0 M 0e30macHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIM pEXUM 3aHATHH M OTAbIXA,
peryisipHas (pusnyeckas akTUBHOCTD), PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPy10BOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYIY, OCO3HAHUE LIEHHOCTU TPYAOTIOOUS, HHTEPEC K Pa3InIHBIM
chepam TpodecCHOHANBHON AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOH u e€
MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKECHUH BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEHICHUU MPAKTUYECKUX 3a/1a4 MAaTeMaTHYECKON
HaTpaBJIECHHOCTH;
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7) 3KOJIOrM4€eCKOro BOCIUTAHMSA:

c(OPMUPOBAHHOCTh IKOJOIMUECKON KYJIbTYpbI, IOHUMAHUE BIUSIHUS COLUAIBHO-
HKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLUATIBHOM Cpe/ibl, OCOZHAHHE
JIOOAILHOTO  XapakTepa 5SKOJIOTMYECKUX Mpo0JieM, OpUEHTalMsl Ha NPUMEHEHUE
MaTE€MaTUYeCKUX 3HAHUM JUIsl pelieHUs 3a7ad B O00JIACTH OKPYXAIoLEeW Cpelbl,
IUTAHUPOBAHUE MOCTYNKOB M OLICHKM MX BO3MOXKHBIX IMOCJHEICTBUI JUIsl OKPYXKarolei
Cpensl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEMAaTUYECKOM HAayKu Kak
ceprl 4eTOBEUYECKON 1EATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTH JUIsl Pa3BUTHUS
LUMBUJIM3ALIMM, OBJAJCHHUE S3BIKOM MAaTeMaTUKA W MaTeMaTU4YeCKON KyJbTypou
KaK CpeICTBOM TMO3HAaHWS MHpA, TOTOBHOCTb OCYHIECTBISATH IPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare n3ydeHus MareMaTHKU Ha YPOBHE CpPEHEro O0IIero oopa3zoBaHUs
y obOydvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
NENUCTBUSA, KOMMYHUKATUBHBIC YHUBEpCAJIbHbIE Yy4€OHBIC IEHCTBHUSA, PETYIATUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATETbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

BBISBJISITh W XapaKTEpPU30BaThb CYIIECTBEHHBIE MPHU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOIIEHUN MEXIYy MOHATHUAMH, (HOPMYIUPOBATH OINpPEACICHUS
NOHATHUN, YCTAHABIMBAThb CYILIECTBEHHBbIM MpPU3HAK KJIaCCU(PHUKALMU, OCHOBAHUSA
11 0000IEHUS U CPAaBHEHUS], KPUTEPUH NTPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YyTBEPAUTEIbHBIC
Y OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHUBOPEUUS
B (hakTax, NaHHBIX, HAOJMIOACHUSIX W YTBEPXKICHHUSIX, MpeajiaraTb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEYN;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTUH;

IPOBOJMUTH CaMOCTOATENIBHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKICHHIM
(mpsiMble U OT MPOTUBHOI'O), BBICTpaMBaTh APryMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpATh croco0 peleHus y4eOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BHIOMpaTh Hanbosee MOAXOASAIINI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Ba3oBble ucciaenoBare/ibCcKue AeiiCTBYUA .

WCIOJIb30BaTh BONPOCHI KaK MCCJIEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (GUKCUPYIOIIME MPOTUBOpEUne, MpoliemMy, yCTaHaBIMBAThH
HMCKOMOE U JTaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTh CAMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBaHUE
M0 YCTaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OObEeKTa, SBJICHHS, MpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SBICHUSMU, ITPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJjbTaraMm
MPOBEEHHOTO HAOIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIICHMI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpolEecca, a TaKKE BbIIBUIATh
MPEATIONIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH Ae(PUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA BOIIPOC
U JUIsl pEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBATh M HHTEPIIPETHPOBATH WH(POPMAIIUIO PA3IMYHBIX BHIOB U (HoOpM
MIPEACTABIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMalLMIO, TMPEACTaBISITH €€ B pa3lIuuHbIX (opmax,
WUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIUM MO CAMOCTOSITETHLHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIC IeHCTBUS

BOCIIpMHUMATbL H (bOpMy.]'II/IpOBaTB CYyXKIACHHUSA B COOTBCTCTBHM C YCIOBUAMHU
Hn OCJsIMHU O6H_IGHI/I$[, sSICHO, TOYHO, I'PAMOTHO BbIPpAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbEMCHHBIX TCKCTAX, AaBaThb IMOJACHCHUA 110 XOA4Y PCIICHUA 3aJa4l, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXIEHMsS 3aJlaBaTh BOMPOCHI IO CYILIECTBY OOCYXIaeMOH TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aaa4r, BBICKA3bIBATh HWJICHU, HALCIICHHLIC HA IMOMCK PCIICHUAI,
COIIOCTAaBJITb CBOM CYXICHHA C CYXICHHAMHU JPYIuX VY4YaCTHHKOB JHaJIora,
OOHaApy)KMBaTh pa3iMuve M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PpasHorIJIaCusAa, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAaThl PCIICHUSA 3aaddd, OJSKCIICPHUMCHTA, HCCICOOBAHUAA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTI) (I)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aJa4
MpPEe3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHMBEPCAJIbHBbIE YYeOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PEIICHMS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUK.
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CaMOKOHTPOJIBb:

BJIaJCTh HaBBIKAMHU I103HABATEJIbHOW pedIeKCHH KaK OCO3HAHHUS COBEPIIAEeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, HX pPe3yJIbTaTOB, BIJAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOILECCA M pe3ysibTaTa PEIICHUS MAaTEeMAaTHYECKOU
3a7a4M;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM PEUICHUM 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JCATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJICHHBIX OIMINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH W YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTKEHUS UM HEJOCTHIKEHUS Pe3yIbTaTOB JEATeIbHOCTH, HAXOAUTh ONMNUOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas AeATeJIbHOCTD.

MMOHMMATD U MCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaIbHON paOOTHI
OpU pelleHUd Y4eOHbIX 3ajad, NIPUHHUMATh 1EJb COBMECTHOM JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPalOThl, pacHpenessTb BHIbI padoT,
JIOTOBApUBAThCS, OOCYXKJaTh IMpoOLECC U pe3yiapTaT padoThl, 00001aTh MHEHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpYyNNOBBIX (opmax paboTel (00CYXKAEHHUS, OOMEH MHEHUM,
«MO3TOBbIE ITYPMBD» U HHBIE), BHITIOJIHATH CBOIO YacTh padOThI U KOOPAHUHUPOBATH CBOU
JEUCTBUSA C IPYTUMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOErO BKJIaJa B OOLIUI
OPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOACHCTBUSI.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enmepanbHON paboyeit mporpaMMbl

M0 MaTeMaTUKE MPEACTABIICHBI MO rojaM OOYYeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3/iesiaX HACTOSAIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIBHAASA 3AIINCKA

VYuebHslii Kypc «Anredpa u Hayajla MaTeMaTUYECKOTO aHAJN3ay SBISAETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B IMpOTrpaMMe CPEIHEro OO0IIero o0pa3oBaHUs, MOCKOJIBKY,
C OJHOH CTOPOHBI, OH OOECTEeUMBAaET MHCTPYMEHTAJIbHYIO 0a3y UIi W3YYEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINUICHHE OOYJYAIOUIMXCsS Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
uHpopMaThKy, OOIIECTBO3HAHUS, WCTOPHH, CJIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mgaHHOTO y4eOHOTO Kypca OOydaromuecs OBJIAJEBAIOT YHHBEPCATbHBIM
S36IKOM ~ COBPEMEHHOM  Haykd, KOTopas  (QOpMYyIUpYyeT CBOUM  JOCTHXKCHHUS
B MaTeMaTtudeckon (opme.

Y4eOHblil Kypc anredpbl U HaYal MaTEeMaTUYECKOTO aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTIEHTHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJICHUUN pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOM KHU3HHU, MO3BOJSIET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IMHUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIB30BaTh WX [UJIS JalibHEWIIero oOpa3oBaHHs M B TOBCEIHEBHOMU
x®u3Hu. B TO ke Bpems  oBhmajeHue  aOCTPakTHBIMA W JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSMHU alreOpbl 1 MaTeMaTUYECKOTO aHajin3a pa3BUBACT yMEHHE
HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOIIBI0O HHIYKIMHM W PacCyXJaTh ACAYKTUBHO, MCMOJIb30BaTh OOOOIIEHUE WU
KOHKpETH3allhio, abCcTparupoBaHWe€ U  aHaJIoOruio, (QopMHupyeT  KpeaTHBHOE
U KPUTUYECKOE MBIIIJICHHE.

B xone u3yuenust yaeOHOro Kypca «Anredpa u Hadaja MaTeMaTHIeCKOTO aHATN3a»
o0 yuaromecs Hoay4aroT HOBBIH OIBIT PEelIeHUs MPUKIIAIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJENe pealbHbIX CUTYyalluid, MHTEpPIPETALUU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCST MATEMATUYECKUMU OTKPBITUSAMH U UX
aBTOpaMH.

VY4eOHblii Kypc 00J1aa€T 3HAYUTEIbHBIM BOCIIUTATENbHBIM OTEHIIMAJIOM, KOTOPBI
peaM3yeTcss Kak uepe3 ydeOHbId MaTepuan, CrnocoOCTBYOIUN (HOPMUPOBAHUIO
Hay4HOTO MUPOBO33PEHUS, TaK U uepe3 crielnpuKy yaeOHOU AesITeIbHOCTH, TpeOyronen
MPOJOIHKUTEIHLHON KOHIICHTPAIMA BHUMAHUS, CaMOCTOSTENBLHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTarT.

B ocHoBe meroauku oOydeHusi ainreOpe W HadajgaM MaTEMaTHYECKOTO aHalu3a
JISKUT JIEATEIbHOCTHBIN TPUHITUI 00YyUEHMUS.

B ctpykrype ydeOHOrO Kypca «Anredpa m Hadasa MaTeMaTHUYECKOTO aHAM3a»
BBIJICJICHBI CIIETYIOIINE COMIeP)KAaTEIbHO-METOIUIECKIE THHUH: «UKca U BEIYUCICHUY,
«DyHkuuu U rpadukny, «YpaBHEHUSI U HepaBeHCTBa», «Hauanma maTemaTmyeckoro

11



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

aHanmm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIC COIEpXKATEIbHO-METOAMYCCKUE
JVMHAHA W3Y4YaloTCs Ha MPOTSHKCHHWH JBYX JIEeT OOydeHHs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOJHSISA APYr Jpyra U IMOCTEIIEHHO HACHIIIAsICh HOBBIMHU
TEMaMHu H pasjenaMu. JIaHHBIH y4eOHBIN Kypc SBISCTCS WHTETPATHBHBIM, MOCKOJIBKY
00BeIMHSACT B ceOe CopepKaHHe HECKOJBKUX MaTeMaTHUYECKUX JHUCHHUILUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MAaTEMaTHUECKHI aHAJIN3, TCOPHSI MHOXKECTB, MaTeMaTHYECKast
Joruka U apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIQJCBAIOT BCE 0oJiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaTtoM, y HHUX  TocjenoBaTelibHO  (opMmupyercs |
COBEPIIICHCTBYETCS YMCHHE CTPOWTh MaTEMaTHYECKYIO MOJICb pPEalbHOW CHUTYaIlWH,
NPUMCHSATHh 3HAHUWs, IOJydEHHBIC TP HM3YyYCHUH YUeOHOro Kypca, Ui pPEIIeHUs
CaMOCTOATENIbHO  C(POPMYIMpPOBAaHHOW  MaTreMaTHYeCKOW  3aJadydM, a  3aTeM
UHTEPIIPETUPOBATH CBOI OTBET.

ConepxkarenpbHO-MeTOMYECKass JMHUA «YWcClia W BBIYHMCICHUS) 3aBepliacT
dbopMupoBaHHE HABBIKOB HCIOJB30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C¢ BHHUMAHHE YACIICTCS (OPMUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIIMX B CeOsl MCIOJB30BaHUE PA3IMYHBIX (JOpM 3aIMCH YHUCIIA,
YMEHHE JIeJaTh NPUKHJIKY, BBIIOJIHATh TMPUOIMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKCHUS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTaMH. 3HAKOMBIC
00yJaronMMcsi MHOXKECTBA HATypaJIbHBIX, IIENIbIX, PAIMOHATIBHBIX M JIEHCTBUTEIHHBIX
YHCEIT JOTOJTHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHCell. B KaKI0M M3 3THX MHOMKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIeIU(UICCKHE 337a4d U OTEpaIiK: JICIICHUES
HAIIeJI0, ONEPUPOBAHKME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
palMOHANBHBIX M HPPAIllMOHAILHBIX YHCEN, apu(pMETHUCCKHUE OIEpallH, a TaKKe
U3BJICUCHHUE KOPHS HATypPaJbHOM CTCIICHHM HA MHOXECTBE KOMILICKCHBIX YHCEIL
bnaromapss TOCIEIOBAaTEIILHOMY PACIIMPCHHUIO Kpyra HCIOIb3YeMbIX YHCE |
3HAaKOMCTBY C BO3MOXXHOCTSIMU WX TNPUMEHEHHUS JJIA PEIICHHS Pa3IMIHbIX 33134
dbopMuUpyeTcsl TpeNCTaBICHHE O CJAMHCTBE MaTeMAaTHKH KaKk HAyKd H e€ poju
B IIOCTPOCHHHM MOJICICH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHue Hu
KOHKPETH3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCETO 00 ydeHUS
Ha YPOBHE CpeIHEro 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpamMmbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3amad. B pe3ympTare oOydaromiuecs
OBJIQJICBAIOT PA3JUYHBIMA METOJIaMU PEHICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAaPH(PMHUICCKHX H TPUTOHOMETPHUYCCKUX YPaBHCHHM, HEPABESHCTB U
CHCTEM, a TaKKe 3aJay, cojJepKalmx mapameTpbl. [lolydeHHBIC YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPH MCCICIOBAaHUN (PYHKIMHA C TIOMOIIBIO TPOMU3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 33/1a9 ¥ 3324 Ha HAXOXJICHHE HAWOOJBININX W HAWNMCHBINUX 3HAYCHUH
dbyukuuu. JlanHas conmep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHpOBaHUE
YMEHUW BBITIOJNHATH PAcUYEThl IO QopMyliaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAIMOHANBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHHHA, a TaKKe BBIPAKCHHM,
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coAepXkalluXx CTeNeHH U Jorapupmel. braromaps u3ydeHHI0 anreOpanyeckoro
MaTepuana IMpPOUCXOIUT JAajbHElllee pa3BUTHUE AITOPUTMHUYECKOIO U aOCTPAKTHOTO
MBIIUIEHUS 00yJaromuxcsi, GOPMUPYIOTCA HABBIKU JAETYKTUBHBIX PAaCCyXIEHUMH, paObOThI
C CUMBOJIbHBIMU (DOpMaMH, MIPEICTABIECHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUIE
paBEeHCTB M HepaBeHCTB. AureOpa mnpeaigaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUTSl peLIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 33/]1a4, HAIJISAHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxxarenbHo-MeToaudeckass JuHUsA  «DyHKUMH W TpaQuKu»  TECHO
nepervieTaeTcsl ¢ APYruMHU JMHUSAMHE y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATENbHOCTh  M3YYEHHMs ~ marepuana. V3ydyeHue  CTENEHHOW,
NOKa3aTeJIbHOM, JJorapuMUUECKOH M TPUTOHOMETPUUECKUX (YHKIMM, UX CBOMCTB U
rpauKoOB, HCIIONB30BaHME (QYHKIUN [UIsl pelIeHus 3ahad M3 JPYrux ydeOHbIX
IIPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
C pelleHHeM YpaBHEHMH M HepaBeHCTB. llpm 3TOoM Oosblioe BHHMaHHE YIEISETCS
(GbOopMUPOBAaHUIO YMEHUS BbIpaXaTh (HOpPMYIaMH 3aBUCUMOCTH MEXIY Ppa3IUYHBIMU
BEJIMYMHAMHU, HCCIIE0BATh MOJIy4eHHbIE (PYHKIIMH, CTPOUTH HX Tpaduku. Marepuain
ATOU COZEPKATENbHON JJMHUY HALEIECH HA PA3BUTHE YMEHUI U HABBIKOB, MO3BOJIIOIINX
BBIPaXKaTh 3aBUCUMOCTH MEXKJy BEJIMYMHAMU B Pa3IM4HOM (hopMe: aHATUTHYECKOW,
rpadudeckoi U caoBecHOM. Ero u3ydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILUICHNS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETU3ALUH, HCIOJIb30BAaHUIO
aHAJIOTUH.

CopepxatenbHas JuHUA «Havama wmaremMaTMyeckoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIMpPUTh KPYr KaK MAaTeMaTHMYeCKUX, TaK M NPUKIAIHBIX 3a7ad,
JIOCTYIHBIX 00y4aromuMcs, TaK KaK y HUX MOSIBISIETCS BO3MOKHOCTb CTPOUTH Tpaduku
CIIOKHBIX (DYHKLMM, ONpEeNesTh UX HAauOOJbIINEe U HAUMEHBIITNE 3HAYEHUS, BEIUUCIISATD
wiomagu GUryp u o0bEMbI TeJ, HaXOAUTh CKOPOCTU U YCKOpEHHUs MpoleccoB. JaHHas
CoJeprKaTebHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IMOCTPOCHUSI MATEMATHYECKHUX
MOJENEd  pealbHbIX CUTyalud, I[O3BOJSET HAaXOAWTh HAWIy4dlllee pelIeHue
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-I)KOHOMHYECKUX, 3a7adyax. 3HAKOMCTBO
C OCHOBaMM MAaTEMaTHYECKOIO aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO,
(OpMaAJILHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (POPMHUPOBAHMIO YMEHUH
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTUKUM B HAyKe, TEXHHUKE M HCKYCCTBE.
OOyuaroiuecs: y3HalOT O BBIIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTUKHU KaK HayKd, U 00 UX aBTOpax.

CopepxaTteabHO-MeTOANYECKas: TUHUSA «MHOXeCTBa M JIOTMKa» BKIIOYAET B ce0s
AJIIEMEHTBl TEOPUU MHOYKECTB U MAaTEMaTUYECKOM JIOTMKU. TeOopeTUKO-MHOXECTBEHHbIE
MPE/ICTABIICHUs MPOHMU3BIBAIOT BECh KYypC IIKOJBHOW MAaTreMaTWKH M MpejararT
Hanbosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUINI BCEe pa3ieibl MaTeMaTHUKU U €€
IIPUJIOXKEHH, OHYU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCIUIUINHBI U UX TPUIIOKECHUS
B eauHoe uenoe. IloaTomy BakHO JaTh BO3MOXKHOCTH OOYyYarolIeMycsi MOHMMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMAaTHMKM M MCIOJb30BaTh €ro
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JUTS BBIPQKEHUSI CBOUX MBICCH. [IpyriM Ba)KHBIM MPU3HAKOM MATEMAaTHKH KaK HayKH
ClIeyeT TpU3HATh CBONCTBEHHYIO €M CTPOrocTb OOOCHOBAaHMN U CJEIOBaHUE
OIpeNIeIEHHBIM TIPaBUJIaM TIOCTPOCHUS OKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEMaTUYeCKOH JIOTUKH  CIOCOOCTBYET  PAa3BUTHIO  JIOTHYECKOTO  MBIIUICHUS
00y4aronnxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHHUS Ha OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yuebHOM Kypce «Anredpa U Hayaia MaTeMaTHYeCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPhIE IMPU3BAHBI CIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENIe C TIOMOIIBIO ammapata aiareOppl W MaTEeMaTUYeCKOTO aHallu3a,
WHTEPIPETAllMU TIOJTYYCHHBIX pE3yabTaToB. TakuWe 3amaHus BIUICTEHbI B KaXKIbIH
U3 pas3esioB MpOrpaMMbl, IMOCKOJbKY BECh Marephal y4eOHOro Kypca IIUPOKO
UCTIONB3YeTCS JUIA  pelIeHUs TPUKIAAHBIX 3amad. [lpu  pemieHuM  peabHbIX
NPAaKTHYECKUX 33]a4 00ydJaromuecs: pa3BUBAIOT HAOIIOIaTEIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAJIOTHI0, 0000IIaTh U
KOHKPETHU3UPOBaTh MpodsieMy. JlesTeNbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKJIAIHBIX 3a/lad OPraHU3yeTcs B IMPOIIECCe M3YyYeHHUs BCEX TeM Y4eOHOro Kypca
«AnreOpa 1 HayaJla MaTEMaTHIECKOTO aHATH3a.

Ha usydyenue ydeOHOro kypca «Ainrebpa U Hauajga MaTEMaTUYECKOTO aHAIM3a»
orBoauTcs 272 4daca: B 10 ximacce — 136 vacoB (4 yaca B Henmenmio), B 11 kmacce —
136 1acoB (4 yaca B HEZIEIIO).

COIEPKAHUE OBYUEHUA
10 KVIACC

Yuciaa 1 BBIYUCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBICE M JIECATHYHBIE JApPOOH, TMPOIICHTHI,
OeckoHeuHble Iepuoanyeckue apodu. [Ipumenenne npodeit 1 IPOIEHTOB I PELICHHUS
MPUKJIAHBIX 337a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUHN U PEANbHOUN KU3HHU.

JlelictBuTenbHblE  yuchaa.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCHIA.
ApudmMernueckue orepanuu ¢ I1eUCTBUTEILHBIMU YucIaMu. Molylb 1eMCTBUTEILHOTO
yucia u ero ceorcta. [IpubnukEHHbIC BEIYUCIICHUS, TPaBUiIa OKPYTICHU A, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ nensIM mokasareneM. buanom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMbl 3anmucu  JACHCTBUTENIBHBIX YHCEN JJIsl pElIeHUS NPaKTUUYECKUX 3ajad U
MPEACTABJICHUS JaHHBIX.

Apudmerrnyecknii KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOMCTRA.

Crenenp ¢ palMOHaJIbHBIM  I[OKa3aTeleM © €€  CBOWCTBA, CTENEHb
C JEUCTBUTEIIbHBIM TOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTUUHBIE U HATypaJbHBIC
Jorapu@msi.
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CuHyc, KOCHHYC, TAaHT€HC, KOTAaHI'€HC YHMCJIOBOIO AapryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

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

OCHOBHBIE METOJI PEIICHUS TENbIX M JPOOHO-pAIMOHANBHBIX YpaBHEHUH U
HEPABECHCTB. MHOTOWICHBI OT OHOM NMEPEMEHHOU. JleeHrne MHOTO4wIeHa Ha MHOTOYJICH
c octatkoMm. Teopema be3dy. MHuorounensl ¢ mensiMu kodddunmuentamu. Teopema
Buera.

[IpeoOGpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALIUX CTEIIEHU U KOPHHU.

NppanmonanbHeie ypaBHeHHs. OCHOBHBIE METOIbl PELICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEUIEHUSA TOKA3aTEJIbHBIX
YPaBHEHHM.

[TpeobpazoBanre BEIPAKEHUM, COAECPKAIIMUX JIOTAPUPMEL.

Jlorapudmudeckue ypaBHeHHS. OCHOBHBIE METOIBI PEIICHUS JIOTapU(OMHUIECCKUX
YPaBHEHH.

OcHoOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [Ipeo6pazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHne TPUroHOMETpUYECKUX YPABHEHUM.

Pemenune cucrem JIMHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI IMHENHBIX YPABHEHU .
Onpenenurenb MaTpUIlbl 2X2, €ro T€OMETPUUECKAN CMBICT U CBOWCTBA, BBIYHUCIICHUE
€ro 3HAYCHUSA, NPUMECHEHUE OMNPEACIUTENS JJIsl PEUICHHUS CHUCTEMBI JIMHEHMHBIX
ypaBHEHUHU. PemeHne npukiagHbIX 3a1a4 ¢ MOMOIIBbI0 CUCTEMBI JIMHEUHBIX YPAaBHEHUM.
HccnenoBanre mOCTpOCHHOM MOJENH € IIOMOIIBIO MATPUIL U ONIPEAECIIATENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJECIEN pealbHOM CUTyalMHd C [OMOIIBIO
YPaBHEHHM M HepaBeHCTB. [IpuMeHeHME YpaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 ¥ 3a/1a4 U3 Pa3TUIHBIX 00J1acTei HAYKHA U peaTbHOU KU3HH.

DyHKUMH U rTpaPuKu

OyHKIM, crnocodbl 3amaHus  (GyHKOUW. B3auMHO oOpaTHble  (YHKIUU.
Komnoszunus ¢pynkuuit. ['padux pynkunn. IneMeHTapHbie peodpa3oBanus rpadukoB
b yHKIHIA.

OOmnacte ompeaeneHUss W MHOXKECTBO 3HadeHUM O(ynkuuu. Hymm ¢dyHkumm.
[IpomexxyTkn 3HaKOMOCTOSAHCTBA. YUETHbie W Heu€THble (yHkuuu. llepuognueckue
¢yskuy. [lpoMexyTku MOHOTOHHOCTH (PyHKIIMU. MaKkCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonpiiee n HaumMeHblee 3Ha4eHus1 QYHKIIUU HA IPOMEKYTKE.

JluneitHasi, KBagpaTH4Has ¥ JPOOHO-JIMHEWHAs (PYHKIMH. JEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaPUKOB.

CrenenHast (yHKUMS C HaTypajdbHBIM W LETbIM ToOKazarerem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHSA N-OMl CTENEHW Kak (PYHKIUU OOpaTHOM CTemneHH
C HaTypaJIbHBbIM TOKA3aTEJIEM.
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[lokazarenbHass u Jsorapudmuyeckas GyHKIUHM, WX CBOMCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIIUN JUIsl pEIICHUS] YPABHEHHI.

Tpuronomerpudeckas OKpYy>KHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOIO apryMeHTa.

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

Hayana maTreMaTH4eCKOro aHajiu3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUS  IIOCJeAOBaTelnbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTrPaHUYEHHBIE MOCIEHOBATEIHLHOCTH.
HcTopusi BO3HMKHOBEHHSI MATEMAaTHUYECKOIO aHalu3a Kak aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckasi mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOLIEH TI€OMETPUUYECKON
porpeccun. JIMHEWHBIM M 3KCINOHEHUHAIBbHBIA pocT. Yucno e. dopmyna ClI0KHBIX
IIPOLIEHTOB. VCronp30BaHuE MPOTrPECCUN I PELICHUs] PEATBHBIX 3a4a4 IPHUKIATHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI IpagUKOB
¢byukuuii. CpoiicTBa (GYHKIIMHA HENPEpPBIBHBIX Ha OTpe3ke. MeToj HMHTEpBajIoB
JUIS pellieHus] HepaBeHCTB. [I[puMeHeHne cBOMCTB HENPEPHIBHBIX (DYHKIUHN JJIS1 PELICHUS
3a/1a4.

IlepBas u BTOpas mpousBoAHbIe (QyHKIMU. OnpenesneHue, reoMETPUUYECKUN U
(Gu3HUECKUIl CMBICI TPOU3BOJHOM. Y paBHEHHUE KacaTeIbHOM K rpaduKy (QyHKIIHMH.

[IpousBoanbie 3nemMeHTapHbIX (GyHKUMHA. [Ipon3BogHas cymMMbl, TPOW3BENCHHS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIIHI.

MHoxkecTBa U JIOTMKA
MHOK€ECTBO, Onepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammsbl Dunepa—
Benna. IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O aIllapaTa JJis OMUCAHUs PEAIbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33a4 U3 APYTrUX y4eOHBIX IPEIMETOB.
OnpeneneHue, TeopemMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIHBIE YPABHEHHSI.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

Harypanbnsie u nensie yncna. [IpumeHeHne Mpu3HAKOB IEIMMOCTH IEIBIX YUCET,
HanOonpIHMi o0muii nemurens (nanee — HOJl) n HanMmeHsbIee ob1iee KpaTHoOe (J1aiee —
HOK), ocratkoB mo Moaymoo, airoputMa EBKkinma s pelmieHus 3aaad B LEJbIX
quciax.

KommekcHbie uncia. AnreOpanueckass U TPUTOHOMETpHUYECKas (POpMBbI 3aIluch
KOMIUIEKCHOTO 4YHucia. Apudmernyeckue omneparud ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOM miockoctu. dopmyna Myaspa.
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KopHu n-oii cTeneHu W3 KOMIUIEKCHOTO uucia. [IpumeHeHme KOMIUIEKCHBIX YHUCEI
JUISL pemeHusT GU3NYECKUX U T€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs] U1 HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUH WM HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PABHOCHIIbHBIE HEPABEHCTRBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YPaBHECHUU Cc IIOMOLLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEeIbHBIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/ABI PEIICHUSI CUCTEM U COBOKYIHOCTEM palMOHAIbHBIX,
UPPaAIMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3aJa4 U3 PA3IMYHBIX O0JacTeld HAyKu M peasibHOM >KHU3HU, UHTEpHpeTanus
MOJTYYECHHBIX PE3YJIbTATOB.

DOyHKUMH U rpaPuKu

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

Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U IPapUKH.

['paduueckure MeToabl pelieHrs ypaBHEHUN U HepaBeHCTB. [ paduyeckue MeTo bl
pELIeHUs 3a1a4 C TapaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIENOBaHUS  IMPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MpPH pEIICHUWH 3aJady M3 JPYrux YydeOHBIX
MPEAMETOB U PEATIBHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a

[IpumeHeHre NPOU3BOMHOM K HCCIEAOBAHUIO (YHKIUH Ha MOHOTOHHOCTH H
KcTpeMyMbl. HaxokzeHune HauOoJbIIEro M HAaUMEHBIIETO0 3HAYEHWH HENpPEepbIBHOU
(GyHKIIMHM Ha OTpE3KE.

IIpuMenenue npon3BOAHON U1 HAXO0KICHH HAWIIYYIIET O PELIECHUS B IPUKIIAIHBIX
3aj1a4ax, JJis ONpeNesICHUs] CKOPOCTU M YCKOPEHUS MPOoLIecca, 3a1aHHOT0 (popMyIIon min
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuUMi. [IpaBuna HaxoxAEeHUS IEPBOOOPA3HBIX.

Nurerpan. I'eomerpudecknii CMBICI HMHTErpajia. BblYuciaeHUE ONPENEIIEHHOIO
uHTerpaia no popmyne Hetorona—Jleitbuuria.

[IpumeHeHue nHTErpana A HaXOXKIEHUS IUIOIaAeH MIOCKUX GUuryp u o0bEMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX  ypaBHEHH. MaTtemaTuueckoe
MOJIETMPOBAHHE PEAIbHBIX MTPOLIECCOB ¢ MOMONIbIO AU(PPEpEeHTUANBHBIX YPaBHEHUH.
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NNPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 10 kiiacce oOy4aromuiicss HOJy4UT CIAEAYIOMINUE IPEAMETHBIE
pe3yabTaThl MO OTJACIBHBIM TeMaM (efepaabHoi pabouyeil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Havaja MaTEMaTUYECKOr0 aHAIN3ay:

Yucia 1 BBIYMCJICHUS:

CBOOOJTHO ONEpPUPOBATh TMOHATUSAMU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanydeckas JipoOb, MPOIEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEI, MOIYJIb AEHCTBUTEILHOTO YUCTIA;

IPUMEHSTh IPOOW M TIPOIEHTHI JUISl PEIICHUS TPUKIAIHBIX 33724 U3 Pa3TMuHbIX
OTpacJiell 3HAHUW U PEATbHOMN KU3HU,

MPUMEHSATh TPUOTMKEHHBIC BBIUMCICHUS, TMPaBUJa OKPYIJICHUS, NPUKHUIKY H
OLIEHKY PE€3yJIbTaTa BEIYUCIICHUM;

CBOOOZHO OINEpPUPOBATh MOHATUEM: CTENEHb C LEJbIM MOKa3aTeNeM, UCIOJIb30BATh
MOAXOAIILYI0 POpPMY 3aMUCH ACUCTBUTEIBHBIX YUCEN JIS pEICHUS PAKTUUYECKUX 3a/1a4
Y NIPEACTABJICHUS TaHHbIX;

CBOOOZHO OMEpPUPOBATH TMOHATHEM: apU(PMETUUYECKUN KOpPEHb HaTypaJbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHB C PAIIMOHAIBHBIM MTOKA3aTEIIEM;

CBOOO/THO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM UKCIIa, IECITUUHBIC U HATYPaJIbHBIC
Jorapu@me;

CBOOOZHO OMEpUPOBATh TMOHATUSIMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTr'yMEHTA;

ONEPUPOBATh MOHATHSMH: ApPKCUHYC, ApPKKOCMHYC W AapKTaHI€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh TMOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTh Pa3INIHBIE METOIbI PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHSATh METOJ] UHTEPBAJIOB JIJISI PEIICHUS HEPABECHCTB;

CBOOOZAHO ONEPUPOBATH 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 miist perienus
3a/1ad4;

CBOOOJIHO OMEPUPOBATh MOHSATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPEACIUTENb MATPULBI 2 X 2 U €r0 TE€OMETPUYECKAN CMBICT, UCITOIb30BaTh CBOMCTBA
onpenesuTenass 2 X 2 i BBIYUCICHUS €r0 3HAYCHMS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUST CUCTEMBbl JIMHEWHBIX YPaBHEHUW, MOIECIUPOBATH pPEabHBIC CUTYAIUU
C IOMOIIBI CHCTEMBI JIMHEHMHBIX YPAaBHEHUH, HUCCIEA0BAaTh IMOCTPOCHHBIE MOJEIN
C TIOMOUIBIO MATPULL U ONPEAECTUTENICH, HHTEPIIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUI C KOPHSIMH JIJIsl IPe0oOpa30BaHMsl BHIPAKECHUM;
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BBITIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COACpPXKAIIMX CTEICHU
C PallMOHAJIBHBIM TOKA3aTEJIEM;

UCMOJIb30BaTh CBOMCTBA JIOTapU(PMOB ISl MpeoOpa3oBaHUs JOrapuPMUUYECKUX
BBIPAKCHUM;

CBOOOJIHO ~ ONEpPUPOBaTh MNOHATHUSAMH: HUpPpalMOHAIbHbIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe ypaBHEHHUS, HAXOAUTh WX PEIICHHUS] C TMOMOIIbI0 PaBHOCHIJIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA TPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUe (OpPMYIbl sl MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoauMble (OpMYJBl ISl PELIEHUS OCHOBHBIX THIIOB TPUTOHOMETPHUUECKHUX
YpaBHEHUU;

MOJIEJIMPOBATh pPeajibHbIE CUTYAIlMH Ha SI3bIKE ajareOpbl, COCTABISTH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 33J1ayd, HMCCJIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM arrapara aiareopsl.

DYyHKIHUU U TPAPUKH:

CBOOOJITHO OIEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3anaHusi (YyHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIMO3UIUA (QYHKIHM, Tpaduk (YHKIUU, BBIOIHSATH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaUKOB PyHKIUA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAETIECHUS U MHO)KECTBO 3HAUCHHM
byHKIMH, HYTU (YHKITMH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO  ONEpPUPOBaTH MOHATUSAMHU: UETHbIE M  HEUYETHbIE  (YHKIIUH,
nepuoanyeckue (QYHKIMH, MPOMEXKYTKA MOHOTOHHOCTH (YHKUIHH, MAaKCUMYMBI U
MUHUMYMBI QYHKIMH, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaueHUEe PYHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPabHBIM U IIEJIBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTeleM,
rpaduK KOpHS N-OM CTeNeHUW Kak (YHKIMH OOpaTHOM CTENEeHH C HaTypalbHbIM
noKa3aTesieM;

OIepUpOBATh MOHATUAMM: JTUHEWHAs, KBaApaTHUHAas U APOOHO-TMHENHHas PyHKIIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBaTH TMOHATHUSAMHU: TOKa3aTeldbHass W Jorapudmuyueckas
GbyHKIMU, X CBOMCTBA U IPaUKHU, UCTIOIB30BATh UX FPA(UKU AJI peLICHUS] ypPaBHEHU;

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

WCIOIb30BaTh Tpaguku QYHKIUN ISl UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
IOpU PELIEHUH 337a4y U3 APYrux y4eOHBIX MPEAMETOB U PEaJbHOM KU3HHU, BBIPAXaTb
dbopmynamMu 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Havana maTremaTH4ecKOro aHajm3a:

CBOOOJIHO ~ONEpPUPOBATh MOHATHSMHU: apuMmeThyeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBarolasi reoMeTpuuecKkas Mporpeccusi, JIMHEWHbIA U
HKCMOHEHLUAJIbHBIA POCT, (OpMysia CIIOKHBIX MPOLEHTOB, HMETh IIPECTaBICHUE
O KOHCTaHTE;
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UCMOJb30BaTh IMPOTPECCUM ISl PEUICHMs] pealbHbIX 3a4ad I[PHUKIATHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATHh MOHATHSAMHU: TIOCIEIOBATENLHOCTh, CIOCOOBI 3aJaHMUS
N0CJIeI0BAaTENbHOCTEW, MOHOTOHHBIE M OI'PaHUYEHHbIE TIOCIEJ0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPOKJCHHS MATEMAaTUYECKOTO aHaIN3a KaK aHaJIM3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: HEMpPEpPBhIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, ACUMIITOTHI rpaduka HyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATHEM: (YHKIUS, HEMpepbiBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMHA JIJIsl pEIICHUS 33/1a4,

CBOOOJIHO OMEpUPOBATH MOHATUSMU: TepBasi U BTOpas MPOU3BOJHBbIE (YHKIUH,
KacareiabHas K rpa@uKky QyHKIUU;

BBIUUCIISITh IPOM3BOJIHBIE CYMMBI, TPOM3BEIACHMSI, YACTHOTO U KOMIIO3UI[UU JIBYX
(GyHKIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3UUECKUN CMBICIT TPOU3BOAHON JUJIsl PELIEHMUSI
3ajau.

MHoxkecTBa U JIOTHKA:

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

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar sl ONUCAHUS pPeallbHBbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTrUX yICOHBIX MPEIMETOB,;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU: OIpEACICHUE, TeopemMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHJIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoyduT CIEAYIOIINEe MPeIMETHbIC
pe3ynbTaThl 10 OTAEIbHBIM TeMaM ¢eAepanbHoil padboyeil mporpaMMbl yueOHOro Kypca
«Anrebpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BBIYUCTICHUA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HATYpaJbHOE MU IEJNO€ YUCIO0, MHOXKECTBa
HATypaJbHBIX U LEJIbIX YUCEN, UCIIOIb30BaTh NIPU3HAKU AEIUMOCTH 1enbix yncen, HO/JI
u HOK HarypallbHBIX Yncen s peleHus 3a/1a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO OMEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alUChIBATh HATYpaJbHbIC
YKCJIa B Pa3JUYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZHO OINEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B aIreOpanydyeckod u
TPUTOHOMETPUYECKOW (HOpME, BBINOJIHATH apUPMETUYECKUE ONEpaluud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOZAHO OINEpUPOBATH MOHATUSMU: UPPALMOHAIbHBIC, I[OKa3aTelbHbIE H
JorapuMUYECKUE HEPAaBEHCTBA, HAXOAUTh MX PEUICHHS C MOMOIIbIO PAaBHOCHIIBHBIX
IIEPEXOJIOB;

OCYIIECTBJISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
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CcBOOOZHO OMEPUPOBATH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOMMbIE (POPMYJIBI JIJISi PEHICHUST OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATHUAMHU: CHUCTEMa M COBOKYIHOCTb YpaBHCHUH W
HEPABEHCTB, PAaBHOCUJIbHBICE CHUCTEMBI W CHUCTEMBI-CJICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl W COBOKYIHOCTEN palMOHAJIbHBIX, HPPALHOHANBHBIX, IMOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHaIbHbIe, UPPAllMOHATBHBIC, TTOKA3aTebHbIE, JTOTapU(OMUIECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIIUE MOLYJIM U apaMeTphbI;

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

MOJIETUPOBATh PEAIbHbIE CUTYAllMH Ha SI3bIKE aJIreOpbl, COCTABIISTH BBIPAXKECHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a41, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENTd C MCIOJB30BAHMEM arnapara ainreOpbl, HWHTEPIPETUPOBATH MOJIYYSHHBIN
pE3yIbTAaT.

DOyHKIUMY U TpaPUKHU:

CTpOUTh TpadUKU KOMIO3MLIMHM (YHKIMH C TOMOIIBIO  3JIEMEHTApHOIrO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIM;

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

CcBOOOZHO OMEPUPOBATH MOHATUSAMHU: I'paUKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATh QYHKUUU JIJIs1 MOJIETUPOBAHUS U UCCIIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Hauyana MaTeMaTH4eCcKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOMAHYIO ISl UCCIEAOBaHUS (YHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOIWUTh HauOOJbIlleE W HAWMEHbIEe 3HAYCHHUS (YHKIIUU HEMPEPHIBHON
Ha OTPE3KE;

UCTIOJh30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKACHUS  HAWIYUIIEro  peIIeHUs
B MPUKJIATHBIX, B TOM YHUCJE COIMAIBHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeICHUS
CKOPOCTH M YCKOPEHUS MpoIiecca, 3aJaHHOT0 (hOpMYIIoi mim rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: MEPBOOOpa3HAs, ONPEACIEHHBIA WHTETPA,
HAXOJUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIMI 1 BBIYUCIISTH HHTETPAJI 110 (hopmyiie
Hrrorona—JleiiOnuma;

HAXOAUTh TUIOMIAIH TUIOCKUX (PUTYP U 00BEMBI TEJ C IIOMOIIIBIO HHTErpasa;

UMETh MPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUN Ha IpUMEpPE
cocraBiieHus quddepeHnaIbHbIX YpaBHEHU;

pemiath TNpUKIAAHBIC 3aJadd, B TOM YHCIIE COIMATIbHO-DKOHOMHYECKOTO U
(bU3HYECKOro XapakTepa, CpeACTBAMUA MaTeMaTHIYECKOTO aHATN3a.
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10 KJIACC
HasBanue KonuuectBo OCHOBHbIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHOXkecTBO 24 MHoOXxecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTEIBHBIX YUCEN. HaJl MHOYKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHoOro4sieHsl. Huarpammel Ditnepa — Benna. JUIA OITUCAHUS X014 PEIICHUA

PanimonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHHBIX
YpaBHEHUI

[IpuMeHeHne TeOpEeTUKO-
MHOKECTBEHHOTO armapara

JUISL pEICHUS 3a7a4.

Parmmonanesabie yncia. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, POIICHTHI,
OECKOHEUYHBIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobei 1 MPOIICHTOB
JUISL PEIICHUS TTPUKIIAIHBIX 3a/1a4.
JIeMCTBUTENIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHAIIbHBIC
yucia. ApudMeTHIecKre onepanuu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EelCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEénnbie
BBIYHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIUMCJICHU .

MaTeMaTUYECKHX 3a/1a4, a TAKKE
peabHBIX MPOIECCOB U SIBJICHUMH.
OnepupoBaTh MOHATUSIMUA
palMoHAILHOE YHCII0, OECKOHEUHAas
nepUoaUYEcKas IpoOb, TPOIECHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YHUCII0; MOIYJIb JEHCTBUTEIHHOTO
YHUCIa; UCTIOIb30BAaTh ATU MOHATHS
IPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOHU
Y TIPOLEHTHI JIJISl PEIICHUs
MPUKJIAHBIX 337a4 U3 Pa3IMYHbIX

OTpaciiel 3HaHWUW U peajbHOM KU3HMU.

Hcnonb3oBaTh NpuOIMKEHHBIE
BBIUKCIICHUS, [TPaBUIa OKPYTJICHUS,
IPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUH.
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OCHOBHBIE METOJIBI PEMICHUS LIEIIBIX

U ApOOHO-PALIMOHATIBHBIX YPaBHEHUI
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MEpeMEHHOM. /leneHrne MHOTro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunmnentamu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JVMHENHBIX ypaBHeHHI. Onpenenurens
MaTpHUIbl 2%X2, €ro reOMETPHUYECKUI
CMBICIT ¥ CBOMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISl PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUU. Pelenue nmpukiagspIx
3a/1a4 C OMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUMU

[IpuMeHATH pa3InYHbIE METObI
pelieHus palluoOHAIbLHBIX U IPOOHO-
palOHATIbHBIX YPABHEHUI; a TAKkKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMHA MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSITh J€JIEHNE MHOTOYJICHA

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

OnepupoBaTh MOHATUSIMHA: CUCTEMA
JIMHEVHBIX YpPaBHEHHM, MATPHUIIA,
ONPEAECIUTEIb MATPULIBL.
Hcrnonp30BaTs CBOMCTBA
ompeAenuTeNs 2 X 2 sl BEIYUCICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PELLICHUS] CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MogaenupoBars peanbHbIE CUTyallUU
C IOMOIIBIO0 CUCTEMBI JINHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TOMOIIBIO
MATPHI] U OIIPEAECTUTETIEH,
MHTEPIPETUPOBATH MOJTYYECHHBIN
pe3ysbTar
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OyHKIMYU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHUs () YHKIIHH.
B3aumHo oO6patHbie GyHKITUU.
Kommnozunus ¢pynkiuit. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpa@uKoB GyHKIIHM.
OO6nacth onpeeaeHusi 1 MHOKECTBO
3HaueHul Qynkuu. Hynmu ¢pyHkmm.
[TpoMeKyTKH 3HAKOTIOCTOSHCTBA.
YérHpie 1 HEUETHBIC PYHKIUU.
[leproguyeckue HyHKITAH.
[IpomMeKyTKM MOHOTOHHOCTH
dbyHkU. MakCUMyMbl 1 MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIlee
3HauC€HUE (PYHKIIMH Ha MPOMEXYTKE.
Jluneitnasi, kBagpaTU4Has U APoOHO-
JuHeHas QyHKIUU. DIIEMEHTapHOe
UCCIIEZIOBAHNE U TIOCTPOCHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEebIM MOKa3aTeNIeM.
bunom HeroToHa.

CremneHHas QyHKIHS C HATYpPaITbHBIM
Y LIETIBIM NTOKa3areneM. E€ cBolicTBa

U rpauk

OnepupoBaTh MOHATUAMU: QYHKITHS,
crocoObI 3a/1aHus PYHKIMU; B3AUMHO
oOpaTHbie DYHKIINHN, KOMIIO3UITUS
byukui, rpadguk GyHKIIMNA, 006JIaCTh
OTpeNieJICHNS] 1 MHOKECTBO 3HAUCHUN
byHKUMH, HYIU QYHKINH,
IPOMEXKYTKHU 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeNeHHAas (PyHKIUY.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
byHKUMY, HanOoJIbIIIEE M HAUMEHbBIIIEe
3HaueHNe PYHKIIMU HA TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpauuecky CBOMCTBA JIMHEWHOM,
KBaJPaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHH C 1IeJIbIM MT0Ka3aTeleM;
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MOAXOIAIIYI0 (POPMY 3aIKCH
JEACTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KopeHb @opMyIMpOBaTh, 3aIUCHIBATH
N-O CTEIECHMU. HATypaJbHOUW CTETICHHU U €T0 CBOMCTBA. | B CUMBOJHUYECKOU opMme
HppanumonansHbie [TpeoOpazoBaHus YHCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPQKEHUH, COJIEPXKALLNX CTENEHU N-o¥ CTemeHu i Mpeodpa3oBaHus
Y KOPHH. BBIPAKCHUM.
HppannoHanbHbIe YpABHEHUS. HaxoauTe pemenus nppanroHalbHbIX
OCHOBHBIE METO/IBI PELLICHHUSI YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PaBHOCHJIBHBIX IIEPEXO/I0B UIIU
PaBHOCHIIBHBIE NTEPEXObI B PELHICHUU OCYIIECTBIISISI IPOBEPKY KOPHEH.
UPpalMOHAIbHBIX YPaBHEHUU. Crpoutb rpapuk QpyHKIIMU KOPHS
CaoiicTBa U rpaduKk KOpHS N-0¥ N-oii cTENEeHN Kak 0OpaTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOM JUTsl PYHKITMU CTENIEHU C HAaTYpaJbHbIM
CTENEHH C HATYPAJIBHBIM MOKA3aTeleM | IOKa3aTesieM
[ToxazaTenbHas QyHKIUS. 10 CremneHb ¢ palMOHAIbHBIM dopmyIMpoBaTh ONPEAEIICHNE

IToka3arenbHbIE YpaBHEHHS

IIOKA3aTeJIEM U €€ CBOMCTBA.
[TokazaTtenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
(GyHKINU A7 pelIeHus] ypaBHEHU.
[Toka3arenbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIIEHUS TOKA3aTEeIbHBIX
YpPaBHEHU

CTENEHU C pallOHAIbHBIM
IIOKa3aTEeJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHHM, COACPKALIUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

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

HaxoauTe pelienns noka3aTeabHbIX
YPaBHEHUMU

Jlorapudmuueckast GyHKIHS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecaTuunblie u qyyucia; JECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS HaTypajbHbIEe TOrapu(MBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKECHUM, Hcnons3oBaTh CBOKCTBA JIorapu(MOB
CoZiepKaIlUX JIOTaPHU(PMBIL. JUTs peoOpa30BaHMs
Jlorapudmudeckast GpyHKIusA, Jorapu(PMUYECKUX BbIPAKEHUM.
e€ CBOMCTBA U rpaduK. Crtpouts rpadguk sorapupmMuydecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaKk 0OpaTHOM
JUISL PELICHUS] YPABHEHUU. K TIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUIS1 PEILICHUS 3a/1a4.
Jorapu(PMUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUUYECKUX ypaBHEHUN C IOMOIIbIO PABHOCUJIbHBIX NIEPEXO0OB
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh ompejeneHus CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YHUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YMCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI'0 apTyMEHTA; a TAKKE
apKCUHYCa, apKKOCHHYyCca 1
apKTaHTeHCca YHUCIa.
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OIpe/ieNICHUE TPUTOHOMETPUYECKUX
(GYHKIIMNA YUCIIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUYECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTst ipeoOpa3oBaHMUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUIECKUX YPABHEHUN

[TocnenoBaTenbHOCTH
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHHUs MTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTU4YECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEI0BATENbHOCTH. McTopus
aHaim3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U reoMeTpUIECKast
MIPOrPECCHUMU.

beckoneuno yobiBaromas
reoOMeTpHUYECKas MPOrpeccus.
CyMMa OGeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN 1 DKCIIOHSHIINAJIBLHBIN
poct. Hucno e.

dopmyIia CIOKHBIX MPOIIEHTOB.
Hcnonb30BaHue Nporpeccuu

JUTISL PEIICHUS PeaJIbHBIX 3a/1a4
MIPUKJIQJTHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3aIaHus TTOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OIPAaHUYECHHBIC
MOCJIEA0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTh M OTPAaHUYEHHOCTb.
[Tomyyats mipencraBieHue

00 OCHOBHBIX HJICSIX aHAIHM3a
OECKOHEUHO MaJIbIX.

JlaBatb onpenenenue
apu(PMETHIECKO 1 TEOMETPUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKON
MIPOrPECCUH, HAXOAUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY YJIEHOB
OECKOHEYHO yOBbIBaOIIECH
FEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars nporpeccun

IUIS pellieHts 3a1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpuMeHATh POpMyITy CIIOKHBIX
IIPOLIEHTOB IS PEILIEHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbBIE PYHKIHH.
[IpousBoaHas

20

HenpepbiBHbIE PYHKIIMH U UX
cBoucTBa. Touka pa3peiBa.
AcuMnToThl rpauKoB PyHKIUH.
CpoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPBHIBHBIX
GyHKUMNA 17151 pelieHus 3a/1ay.
[lepBas u BTOpast HpOU3BOAHBIC
¢byukuuu. OnpeneneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeJIbHOM K TpaduKy QyHKITHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
bynkui. [IpousBoHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMK (PYHKIUH

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

[IpuMeHTh CBOKCTBA HEMPEPHIBHBIX
GyHKIMN 1S penieHus 3a1a4.
OnepupoBaTh MOHATUIMU: TIEPBAst U
BTOpasi IPOU3BOIHbIE (DYHKITUY;
NOHUMAaTh (PU3UUECKUH U
F€OMETPUUYECKUI CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIIbHOM.
Brruncnars npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CIIOKHOU
(b yHKITHH.

N3y4yaTh Npou3BOAHBIE JIEMEHTAPHBIX
b YHKITUH.

Hcrnonp30BaTh reOMETpUUECKUN U
(bu3MUeCKUil CMBICT TTPOU3BOTHOM

JUISL PELIECHUS 3a/1a4
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[ToBTOpEHUE, 00001IEHNE, 5 OCHOBHBIE MTOHATHUS Kypca aJireOpsl [IprMeHsATh OCHOBHBIE TOHATHUS Kypca
CHCTeMaTH3allns 3HaHUN ¥ HayaJ MaTeMaTH4YeCKOro aHaIIn3a anreOpbl M Hadal MaTeMaTHIeCKOTrO
10 xiacca, 00001IEHHE U aHajM3a JJIs pelieHus 3a1a4d
CUCTEMAaTH3aLNs 3HAHUU Y3 PEAUTbHOM XKU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KJIACC
HasBanue KommnuectBo OcCHOBHOE cozep)aHue pa3aena OCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKIMit 22 [IpuMeHeHne npon3BOIHON Crtpoutb rpaguk KOMIO3UIINU

C MMOMOIIBIO IIPOU3BOJTHOM

K UCCIIEI0BaHUIO () YHKIIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOosp1iero u
HAaMMEHBILIETO 3HAYECHHSI HENPEPHIBHOM
(GYHKIINHM Ha OTpE3KE.

[IpuMeHeHune npon3BOIHON

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

JUISL OIIPENIENIEHUSI CKOPOCTH U
YCKOpPEHHUSI IpoLecca, 3aJaHHOTO
dbopmyroi uimu rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pa3bl ypaBHEHUHN U
HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH

GYHKUUNA € TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKkue 0opasbl
YPaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUIsL KicclieoBaHus (PyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAMMEHBIIIEEe
3HAUYCHUs (PYHKIIMU HEMPEPHIBHON HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHMA
HAa OCHOBAHUHU MPOBEIAEHHOTO
UCCIIEI0BAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUISL HAXOKJICHUSI HAUTy4YIIEero
pElIeHUs B IPUKJIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS MTPoLIecca, 3aJaHHOTO
dbopmyroi i rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JIMYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast 1 UHTETpas 12 [lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIx. [lepBooOpa3Hbie nepBooOpa3Hasi ¥ ONpeeIEHHbIHI
aneMeHTapHbIX GyHkumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICT uHTerpai rno gopmyne Herorona—
MHTErpana. Beruncienue JlertOHUIIA.

OIPEEIEHHOIO UHTETpaja 1o HaxoauTh miiomaau miockux Guryp
dbopmyne Hprorona— Jleitonua. 1 00BEMBI TEJT C TIOMOIIBIO
[IpuMeHeHune nHTerpaia OIPEACIEHHOr0 UHTETpalIa.

JUTSL HAXOKJIEHU TUTOIaaei 3HaKOMUTBLCA C MaTEMaTUYECKUM
MJI0OCKKUX (Uryp U 00BbEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. muddepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! peienui [Tony4dars npeacTaBiIeHUE O 3HAYEHUH
mudepeHanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS MHTErpalia
MartemaTnueckoe MOJIEIMPOBAaHNE B Pa3BUTUU MATE€MaTUKHU

pEeANbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHranbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonb3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKHUX CBOWCTBA U TpaUKU. JUTSl TOCTPOEHUS rpauKOB

(GyHKIMIA. OT0O0p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO U3Y4YECHUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue

31



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

Pemenue TpUroHOMETPUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILLECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEIIeHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonp3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIET0BAHMS
rpa¢ukoB HyHKIUN

WppauunonansHele,
NOKAa3aTeJIbHbIE U
norapugmMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKA3aTeJbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

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

[IpuMeHATH CBOKCTBA MOKA3aTENBHOU
u jjorapumudeckon GyHKIui

K PELIEHUIO NTOKa3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60ocHOBaTH PAaBHOCHJIBHOCTD
TIEPEXO0JIOB.

Pemate nppanyoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIbIO PAaBHOCHJIbHBIX
MIEPEXOJIOB.

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

JUIS pellieHus 3a7jaun
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KommuiekcHble uncna 10 KomrmnekcHbie uncna. Anredpanueckas | OnepupoBaTh MOHSATUSIMHU:
U TPUTOHOMETpUYECKast (POPMBI 3aMUCH | KOMILJIEKCHOE YHUCIIO U MHOYKECTBO
KOMILIEKCHOT'O YHUCIIa. KOMILJIEKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpencraBiaATh KOMIUIEKCHBIE YUCA
C KOMIUIEKCHBIMH YHCIIAMHU. B are0panyeckon u
N300pakeHne KOMIUIEKCHBIX YUCE TPUTOHOMETPUUYECKOU opMme.
Ha KOOPJIMHATHOM MJIOCKOCTH. Brinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTENEHHU U3 KOMILJIEKCHOTO YU CIIA. N300paxaTh KOMIUIEKCHBIE YUCIIA
[IpuMeHeHnEe KOMIUIEKCHBIX YHCEeI Ha KOOPAMHATHOU IJIOCKOCTH.
JUTSI perieHust (PU3NIEeCKUX U [IpumensTs Gpopmyny MyaBpa u
r€OMETPUUECKUX 3a]1a4 MOJIy4aTh MPEACTABIECHUE O KOPHSX
N-OM CTENEHN U3 KOMIUIEKCHOTO YHCJIa.
3HAKOMUTHCA C MPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCEIl
JUTSL pELIEHUS] TEOMETPUYECKUX U
bu3nYecKkux 3aaa4
HatypanbHble U Lienble ynucia 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHATUSIMU

[IpuMeHeHne TPU3HAKOB AEITUMOCTH
uenbix yncen, HOJl u HOK, ocratkoB
10 MOJIYJIIO, anropuT™ma EBkinia

JUUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIax

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

Hcnons30BaTh NPU3HAKU TETUMOCTH
LEJIBIX YHCETI; OCTATKHU 10 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKIMIA 715 peleHus
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3ajad4.

3anuceIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUHUCIICHUS

CucTtemMbl pallMOHAIBHBIX, 12 Cucrema u COBOKYITHOCTb YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppalOHAIBHBIX PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- COBOKYITHOCTh YPABHEHUH U
NOKa3aTeNbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UITU
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUI COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
MPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U Haxonuts pelieHus CucTeM u
Jorapu(MUYECKUX YpaBHECHUM. COBOKYITHOCTEH ILIENTBIX
[IpumeHeHue ypaBHEHU, CUCTEM U palMOHANIbHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeNbHbIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKUX 3a7a4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00JIacTe HAYKU U [IpuMeHATh cUCTEMBI YPABHEHU I
peaIbHOM KU3HU, HHTEpIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3MYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIe
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHabHEIE, BriOupars ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMHUUECKUE U
TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palrOHATIBHBIX, UPPALHOHAJIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUN
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C IapameTpamu.
[TocTpoeHune u uccieoBaHue
MaTeMaTUYECKNX MOJIEIEH peabHbIX
CUTYallUH C MTIOMOLIBI YPaBHEHUH,
CUCTEM YPaBHEHUI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIM Y ITApaMETPHI.

[TpumensTe rpaduueckue u
AHAJIMTUYECKUE METOMBI [l PELLICHUS
YPaBHEHUW U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue GyHKIMI MeTo1aMu
MaTeMaTU4YECKOr0 aHAJIN3a.

CtpouTs u nccnenoBaTh
MaTeMaTUYECKUE MOJIEIIN PEAIbHBIX
CUTyalUi C IIOMOLIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpEeHue, 0600IIEHNE,
cucTeMaTHh3alusg 3HaHUN

16

OCHOBHBIE TTOHATHUS U METOMBI Kypca,
0000I11IEHIE U CUCTEMATH3AIIU 3HAHWI

MopenupoBaTh peajibHbIE CUTYaIluU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIpQXXEHUSI, YPABHCHUS, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKMEM armapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yJbTar.

[TpumensaTs pyHKIMH

JUTS MOJICTTUPOBAHUS U ICCIICIOBAHUS
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 I[TPOTPAMME

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

HOACHUTEJIBHASA 3AITUCKA

I'eomeTtpust siBasieTcss oAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 OOILEro
o0pa3oBaHus, TaK KaKk 00eCcIeyuBaeT BO3MOKHOCTb U3YUEeHHsI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HaNpPaBJIEHHOCTH U NPEIMETOB I'yMaHUTAapHOIo HuKIa. [IoCKOIbKY JIornyeckoe
MBIIIJIEHUE, (QOopMUpYEMOE TMpU H3YyYEHUH OOYYaroUMMHUCA TOHSITHHHBIX OCHOB
r€OMETPUM, TPU JOKA3aTeIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bI HEOCPEACTBEHHO HCIIOJIB3YIOTCS TP PELLIEHNH 33/1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YaCTHOCTH (PU3UYECKUX 3a/1a4.

Llenp ocBoeHus mporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIOCOOHOCTEM OOYyJaromMXCsi NPU HU3YYEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHOl obmactu «Marematruka U HHGOPMATHKA
yepe3 obecrieyeHue BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BaHMS Oosee TIyOOKHUX
IE€OMETPUYECKUX 3HAHUN U JIEHCTBUM, CHEHU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo MpOo(eCCHOHAIBHOIO0 00pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BAHUEM
MaTE€MaTHKH.

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

paclIMpeHue MpEeACTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOM KyJIbTYpbl H
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIIMM MUPOM;

(dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILIUX
MAaTeMaTUYECKUX MOJENSAX, IMO3BOJIIOIIMX OINKUCHIBAaTh M M3Yy4YaTb pa3HbIC SIBICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mno pasaeny «Crepeomerpus»
y4e0HOT0 Kypca r€OMEeTpHH;

(GopMUpOBaHUE YMEHHs BIa€Th OCHOBHBIMU MOHSATHUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOICTBaMH, 3HaHUE TeopeM, (GOpMyn MU yMEHHUe
UX NPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIWUTh HECTaHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJIEISIX U B PEAIbHOM MHPE
MHOT'OTPaHHUKH U TE€JIa BpalleHUsl, KOHCTPYUPOBATh T€OMETPUYECKUE MOJENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTHYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (GopMHUpOBaHME TOHMMAaHUS POJIM  AKCHUOMAaTHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(dopMupoBaHUE YMEHMsS BIAJETh METOAAMM JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHUs], YMEHUS UX NPHUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIECHUS B XOJE
pELICHHs] CTEPEOMETPUYECKHX 3aJad M 33Ja4 C IPAKTUYECKUM COJEpKaHHUEM,
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dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKa3aTeJIbCTB MPU 0OOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHUA M POJM AKCUOMATUKHA B IIPOBENECHHM JIEYKTUBHBIX
PacCyXJICHUM;

pa3BUTHE M COBEPUICHCTBOBAHME MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyaroumxcsi, IMO3HAaBATEIbHOM  AKTUBHOCTH,  MCCIEIOBAaTENbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHue PyHKIMOHAIILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEHN
B pEANbHBIX JKU3HEHHBIX CUTYyallMsX M TMpPU U3YYCHUH JPYIMX Y4eOHBIX
IIPEIMETOB, IPOSIBJICHUS 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIMPOBAHUS pEaTbHBIX
CUTyallUld, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJENEH, HWHTEpPHpPETalun MOJIY4EHHBIX
pE3yIBTATOB.

OCHOBHBIMHM ~ COZIepKATENbHBIMM ~ JIMHUSIMA ~ y4eOHOro Kkypca «l'eomerpusi»
B 10-11 «xnaccax sBmsrorcs: «lIpgmble ©  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanHukn», «Tena BpameHus», «BeKTOpbl U KOOPIHHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATHUAMMY», PEJIEBAHTHBIX T'€OMETPUHM Ha YriIyOs€HHOM ypoBHEe oOydyeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEp)KaTeIbHbIM JIMHUSAM Y4e€OHOro Kypca, a
(dbopMUpOBaHUE JTOTMYECKUX YMEHHUI paclpeienseTcs He TOJIbKO MO COJAEpKaTebHbIM
JUHUSIM, HO U 1o rojgam oOyueHus. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHoil  paboyeil  mporpammel,
pacnpenenéHHbM MO ToJaM OOy4Y€HHUs, CTPYKTYpPUPOBAHO TakKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BOMpOcaM OOydJaroluecss oOpaiaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMU TTOHSITHUSIMU
U HaBbIKAMHM TIOCJENOBATEIbHO W TMOCTYMATEIbHO, C COOJIOJEHHEM MpHUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY T€OMETPHYECKHX
MpE/ICTaBIIEHU O00yJaroluxcsi, pacmupsis u  yrayomss e€, o0pazys MpouYHbIe
MHOYECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBus A quddepeHnnanuy o0ydeHusl, TOCTPOSHUSI MHANBHUYaTIbHBIX
o0pa3oBaTeNIbHBIX MPOrpaMM, OOECHEUYUTh YrIyONEHHOE U3YUYEHHE TEeOMETPUHU
KaK COCTaBJIAIOIIEN yueOHOro nmpeamera «Martemarukay;

HOJArOTOBUTh OOYYAIOUIMXCA K MPOJODKEHHUIO M3YYEHHUS MATEeMaTHKU C Y4ETOM
BbIOOpa Oynymied mnpodeccun, oOecneynBas MPEEMCTBEHHOCTh MEXAY OOIIUM
1 IpohecCuoHaNbHBIM 00pa30BaHUEM.

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

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcHOMaTHYECKOM MOCTPOEHUM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
MapajuleJbHbIE U CKpeluBaronmecs npsmele. [[pu3Haku CKpelnBarOIUXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MNapAIJIENbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPAMON U INIOCKOCTH.
[lapannenbHOoe M LIEHTpabHOE MNPOEKTHpOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapauielbHOr0 MpoeKkTupoBaHusd. W3oOpaxenue ¢uryp B mapaienbHOR
IIPOCKLUMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B mpocTpaHcTBe. [lapauielbHOCTh MIOCKOCTEN: MapaJUIeNbHbIE IUIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOcKocTel. [Ipocreiinye npocTpaHCTBEHHbBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuIesIeUIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTE MPSAMOUW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, IPSIMBIE NapAJICIbHbIC U NEPIECHAUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIIPHOCTU MPSMOW M TUIOCKOCTH, TEOPEMA O MPSMOU MEPIIEHANKYISIPHOU
IJIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKJIOHHBIE:
pPacCTOSTHAE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIIUS
burypsi Ha IIJIOCKOCTb. [lepnen MKy pHOCTD IIJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIIPHOCTHU IBYX IUIOCKOCTEN. TeopeMa 0 TpEX neprneHauKyispax.

VYTIabl B IPOCTPAHCTBE: YIOJl MEXAY NPSMOU U IJIOCKOCTBIO, ABYTPAHHBIM yrodi,
JIMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii U1 MHOrorpaHsble yribl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoHCTBa IUIOCKMX MW JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yrja.

MHoOrorpaHHuKu

Buibl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrosnpHas npusma,
npsiMasi W HAaKJIOHHAsT TPU3MbI, OOKOBasgs U TMOJHAs MOBEPXHOCTh IPU3MBI.
[Napannenenunen, npsIMOYTOJIbHBIN MTApaUIENEIUIIE] U €ro CBOMCTBA. Kparyaiiimue nytu
Ha I[IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuna: n-yroiapHas mupamuja, MpaBUiibHAS U YCEUEHHAS] MUPAMUJIBL.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBuUiIbHOM mnuUpamMunbl. [IpaBuibHBIC
MHOIOI'PAHHUKHU: TPaBUJIbHAS NpU3Ma MW NpaBWIbHAsg MNHUPAMUIA, IPABUIbHAs
TpeyrojibHas NMUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOIPAHHUKAX: OKTadAp, NOJCKA3IP U UKOCAIP.

Brruncnenue 371eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHaid, yriel. [lnomans
OOKOBO# MOBEPXHOCTU U MOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsMo Tpu3Mbl. [lnomans 60KoBOM MOBEPXHOCTH U
IIOBEPXHOCTH NMPABWJIBHON NUPaMUBbI, TEOPEMA O ILIOMIAAN yCeU EHHOU MMPAMHU/IBI.

CummeTrpust B OPOCTPAHCTBE.  DJEMEHThl  CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHUKOB. CHMMETpHsi B  NpPaBWIBHOM  MHOTOIPDAHHHUKE:  CHUMMETpPHS
napajjiesienunena, CUMMETPUs TMPaBWIbHBIX MPU3M, CHMMETpUS IPaBUIbHOU
NUpaMUbl.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTUA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIC, COHAIPABJIECHHBIE W IPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbL. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOpAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOKEHUS BEKTOPOB. CBOMCTBA yMHOKEHUS BEKTOPa HAa 4uCo. [loHsATHE KOMILIaHApHBIE
BeKTOphl. [lpu3Hak koMmruiaHapHocTH TpEX BeKTOpoB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3n0KEHUH BEKTOPA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. I IpsiMoyronbHas
cucTeMa KoopAuHAT B TmpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXKIY
KOOpJAMHATAMH BEKTOpAa M KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKaJsIpHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsiTHS: UAMHAPUYECKAS TOBEPXHOCThH, KOHMYECKasi TOBEPXHOCTh, cepruyeckas
MOBEPXHOCTh, OOpa3zywmue MoBepxHocTe. Tema BpalieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl U TIIOCKOCTH,
KacaTelibHasl INIOCKOCTh K cepe. M3o0pakeHue Ten BpallieHus Ha IiIockocTH. Pa3BépTka
UIMHApPA U Konyca. CummeTpust cepsl U 1mapa.

O6béM. OcHOBHBIE CBOICTBA 00bEMOB Tell. Teopema 06 00BEME MPAMOYTOIBLHOTO
napajjienenurnena u cieactBus u3 He€. OO0BEM TpsIMOM W HAKJIOHHOW TIPHU3MBI,
HWIMHIPA, TUPaMUJIbl U KoHyca. OOBEM 11apa U mapoBOro CerMeHTa.

KoMOuHanuu Ten BpailieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmcanHas B IWJIAHID,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MIOCKOCThIO. [loHATHE MHOTrOrpaHHUKA, OMMCAHHOTO OKOJO cepsl, chepsl,
BIIMCAHHON B MHOTOTPaHHUK WJIM TEJIO BPALICHUS.

[Inomaas NOBEpXHOCTH LIWJIMHIPA, KOHYCA, IIomanb chepsl u e€ yacteil. [logodue
B npocTpaHcTBe. OTHOIIeHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEU MOJOOHBIX (DUTyp.
[IpeoOpazoBanue  momoOusi, romoTeTus. PemieHue 3aga4  Ha  IJIOCKOCTH
C UCMOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHne ceyeHMH MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEUECHHS UUIUHIpA
(mapamiensHO U MEPIEHIUKYISIPHO OCH), CEYSHUS KOHYyca (TTapayijieIbHOe OCHOBAHUIO U
IPOXOJIAIIEE YEpe3 BEPIIMHY), CEUEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHUM: METOA
CJIE0B, METOJI BHYTPEHHETO NMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOMKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOIO YMHOX€HUsA. IIpsAMOyrosibHas cucreMa KOOpAHMHAT
B ipoctpaHcTBe. KoopanHatel BekTopa. Paznoxenue Bekropa no 6asucy. Koopaunarao-
BEKTOPHBIN METO/ IIPH PELICHUN T€OMETPUUYECKUX 3a/1a4.

J{BUKeHHS B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. Otodbpakenus. J[BmxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWIKCHUM. BuHAbl JIBWKEHUN: TMapajlUIeIbHBIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHS, 3€pKajbHas CHUMMETPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
nono6us. [psamas u cepa Ditnepa.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy 10 kiaacca oOydaronuiics Hay4YuTCs:

CBOOOIHO OIMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUHM TPH PEHICHUH
3a71a4 ¥ MPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

MPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEICTBUSL U3 HHUX MpPHU PEHICHUU
reOMETPUUECKUX 3a]1aY;

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

CBOOOJIHO OMEPUPOBATh TMOHATUSIMU, CBSI3aHHBIMM C YIJIaMH B MPOCTPAHCTBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEK]1y NPSIMOM U TIIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

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

KJIacCU(PUIIMPOBATh MHOTOT'PAHHUKHU, BIOMPAsi OCHOBAHUS JIJIsl KJIaCCU(PUKAITUY;

CBOOOIHO OMEPUPOBATH MOHSTHSAMU, CBSI3aHHBIMH C CEYECHHEM MHOTOTPAHHUKOB
MJI0CKOCTHIO;

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

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

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

CBOOOZHO OMEpUpPOBATh MOHATHSIMU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBIL;

CBOOOAHO  OMEpUpOBaTH  MOHITHSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JEHCTBUS HAJl BEKTOPaMU;

pemarh 3a7a4d Ha J0Ka3aTeJIhCTBO MaTEMaTUUYECKUX OTHOIICHUM M HAXOXKICHUE
F€OMETPUUECKUX  BEJIIMYMH, MPUMEHSAS  WM3BECTHBIE METOJAbl MpPU  PEHICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;
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OPUMEHATh  INPOCTEWININE  INPOTrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI P PEIEHNH CTEPEOMETPUUYECKUX 3a1aY;

W3BJICKATh, peoOpa3oBbIBaTh 17§ WHTEPIPETUPOBATH uH(popmaImio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha 4YEepTeKax M
PUCYHKAX;

IPUMEHSTh IOJYYEHHbIE 3HAHUS HA IPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaIbHBIE CUTYaAllMHU, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIHMPOBaHHOMN MPoOJIeMbl, MOJEIUPOBAThH peajbHbIe CUTYAI[UU Ha
A3bIKE TEOMETPUH, HCCIEAOBaTh TOCTPOECHHBIE MOJENH C  HUCIOJIb30BAHHEM
reOMETPUYECKUX MOHITHI U TEOpeM, armnapara aireopsl, pelaTh NpaKTHYeCcKue 3a/1a4H,
CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS FE€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca o0ydaronuiics HaQy4YuTCs:

CBOOOHO OTMIEPUPOBATH OHATHIMH, CBI3aHHBIMU C MIJIMHIPUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;

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

pacro3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, cepa U map) v OOBACHATH
CIIOCOOBI TTOJTYUEHUS TEJ BPAIEHUS;

KJIaccu(puIupoBaTh B3aMMHOE PacIioiokeHne chepbl U TIOCKOCTH;

BBIUKCIISATh BEJIMYHHBI JIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpallleHHs, 00bEMBI U
IUIONIAI TIOBEPXHOCTEW MHOTOTPAHHHKOB W TEJI BpAIECHUS, TEOMETPUUYECKUX Tell
C MpUMEHEeHHeM (HOpMYIT;

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

BBIUHCIISATh COOTHOIICHUS MEXKIY TUIONIAIIMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIHUIO
O NPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YepTEeXKaAX U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTIEPAIIMU HAJ[ BEKTOPAMU;

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

pemaTh TeOMETPUYECKHE 3a/laud Ha BBIYUCICHHE VYIJOB MEXAY MNPSIMBIMU H
MJIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C JIBHXKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJIHSITh U300pa)KEHUs] MHOTOTPAHHUKOM W TEJI BPAILICHUS MPHU MapajieIbHOM
NepeHoce, MEHTPAIbHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsSIMOM, TpeoOpazoBaHus MOJ00US;

CTPOUTh CEUEHHMS MHOTOIPAHHUKOB U TeJ BpallleHUs: CEYEHUs UWIUHJpa
(mapayienbHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUs KOHYyca (MapaiebHOe OCHOBAHUIO U
MPOXOASIIEE YEPE3 BEPIINHY), CCUCHUS 11apa;

UCIIO0JIb30BaTh METOAbl MOCTPOEHUS CEUEHUMN: METOJ CIIEIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILEeH IIOCKOCTH;

NIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

OPUMEHSTh T€OMETpUYEeCKUEe (akThl Uil pEHIeHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIONINX HECKOJBKO IIAroB PEIIEHUs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3a7a4M Ha J0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHONICHUW UM HaXOXKICHUE
TEOMETPUYECKUX BEJINYUH;

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

IPUMEHSTh MOJYyYEHHbIC 3HAHUS HA IPAKTUKE: CPAaBHUBATH, AHAJIU3UPOBATH U
OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUEHHBIE MOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKa pEIIeHHs MaTeMaTH4ecKh CHOpPMYIUPOBAHHONW MPOOJIEMBI,
MOJICIMPOBATh pPeajbHbIE CUTYallUM Ha SI3bIKE F€OMETPHUU, UCCIIENAO0BATh MOCTPOCHHBIE
MOJIEJIM C WCIOJB30BAaHUEM I€OMETPUUYECKUX TMOHATHN M TEOpeM, armapara aiareOphl,
pemaTh MpakTUYECKUE 3a7a4M, CBI3aHHBIE C HaX0XKJICHUEM IeOMETPUUYECKUX BEJIMYHH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHUS I'€OMETPUU KaK COCTaBHOM
yacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BUIBI IEATEITLHOCTH
OcCHOBHOE coaepkaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE ITPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

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

[ToHsTHS: MepeceKkaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCKOCTh;
MOJTYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakxeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIECTBYIOIMUX 00OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObl 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MIPOCTPAHCTBE.
O003HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBIMIOJIHSETCS IJIAHUMETPUSL.
Jlematp mpoCTENIINE JJOTUYECKUE
BBIBOJIbI M3 aKCMOMAaTHUKH IIJIOCKOCTH.
[IprBOIUTE PUMEPHI PEATbHBIX
00BEKTOB, UCATH3AINEN KOTOPHIX
SIBJISIFOTCA aKCHOMBI TEOMETPUU.
N3y4darh, IpUMEHSATH IPUHIUATIBI
MOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEUYCHUM METOJI CIICJIOB, METO/I
BHYTPEHHET0 IPOCKTUPOBAHUSI, METO/T
MEepEeHOCa CEKYIEH MIOCKOCTH.
Pemate cTepeomeTpuyecKkue 3a1a4un:
Ha OIPEJICTICHUE BUJIA CEUEHUS U
HaXO0XKJICHUE €ro IJIOIIaIH.
AKTyau3upoBath (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30Barh Npu pelIeHUH 3a1a4
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MUpPaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
POXOIAT yepe3 ux peéopa.
N300paxenune nepeceueHus
MTOJIYYEHHBIX IIOCKOCTEM.
PackpammBaHne NOCTPOEHHBIX CEYEHUN
pa3HBIMHU 1IBETAMH.

Meron cnenoB 15l MOCTPOCHUS
ceyeHnii. CBOMCTBa epeceueHui
NpsAMBIX U TuiocKkocTel. [loctpoenue
CEUEHUM B MUpaMuje, Kyoe no TpémM
ToukaMm Ha p€Opax. Co3nanue
BBIHOCHBIX YEpTEXKEN U 3aIUCh 111aroB
MOCTPOCHHS.

IToBTOpEHME TITAHUMETPHUH.

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

B CEUCHHUSIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIIEIYIOUIUE TUIAHUMETPUYECKUE (PAKTHI
U METOJIbI:

Teopembr Daiieca u

0 MPONOPILMOHANBHBIX OTPE3KaX.
AJITOPUTM JIETIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenasi.

PaBHOOEIpEeHHBIN TPEYTOJBLHUK.
PaBHOCTOPOHHMY TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK.
CBOICTBO Cpe/THEH JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojapHukKa. CBOMCTBO MEAUaH
TPEYrOJIbHUKA.

[Tpuznaku moao0ust TPEYroJIbHUKOB.
[TonyuyaTs npeacraBieHus: 00
OCHOBHBIX 3TaIax pa3BUTHUSI T€OMETPUU
KaK COCTaBHOM 4acTu (yHJIaMEHTa
pPa3BUTHUS TEXHOJIOTUI

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumMHOe pacnoyioKeHUe MPsSMBbIX

B ITpocTpaHcTBe. CKpeluBaronmecs
npsaMble. [[pU3HaKy CKpemMBarOIMXCS
IPSAMBIX.

[TapannenbHble NpsiMbIe

KnaccuduunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSIMBIX

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

O CYILIECTBOBAHUH U €UHCTBEHHOCTH
MPSIMOU NIapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAILIEH YePEe3 TOUKY
IIPOCTPAHCTBA U HE JISKALLIEH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napasieabHbIX
MPSAMBIX TNIOCKOCTBIO. [lapannensHoCTh
TpEX MpsiMbIX. TeopemMa 0 TpEx
MapasJIeIbHbBIX MPSMBIX.

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

[lenTpanbHas TpOEKIIHSI.

VYroun ¢ coHanpaBiIE€HHBIMA CTOPOHAMU.
VYron Mexny npsiMbIMHU.

3agauu Ha 10Ka3aTeIbCTBO U
UCCIIE0BAHUE, CBSI3aHHbBIC

C PacnoJIOKEHUEM IPSIMBIX

B POCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
MapajjIebHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIlen Ha APYrou NpsMou; JeMMy
0 MEPECEYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapaJuIeIbHbBIX IPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAOLIUXCA MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBSACHATH, YTO HA3bIBACTCS
NapaJJIENIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE GUTYP HA MIOCKOCTb.
Jloka3bIBaTh CBOKMCTBA MApaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapayieabHOM
MPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3anadn
Ha JJOKAa3aTeJIbCTBO U UCCIIENOBAHUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOUTH HOKA3aTEIBHBIC
paccyXJICHHS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBATD, aHATTM3UPOBATH U
OLICHHBATh YTBEPXKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars peajibHbIE CUTYallUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBatk MOCTpOESHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUHN U TEOPEM, anmapara aireopsl,
1M (POBBIX PECYPCOB.

[Tomy4yaTh mpeacTaBIecHUE

0 LEHTPATHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PabOT MO TEOPUH
TIEPCIIEKTHUBBI

[TapannenbHOCTH NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETBHOCTD MPSMOU U
IIJIOCKOCTH B IPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH TPSIMON U
I0CKOCTU. CBOMCTBA MAapauIEIbHOCTH

KnaccuguunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIINE PUMEPDI
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IIPSAMOM U TTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPAJUIEITBHOCTHIO

MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, IPOXOISAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAILIEIIBHOTO APYTOU IIPSMOM.
Pacuér orHomenui. [lapamnensHas
MPOEKIMS, IPUMECHEHNE

JUTSI TIOCTPOSHUS CeUeHUH KyOa

Y MTapajuIeIIeInIIe 1a.

CaolicTBa napajuiesenuneaa 1 Ipu3Mal.

[Tapannensnbie ockocTu. [lpusnaku
MapaJJIEIbHOCTH IBYX MJIOCKOCTEN.
Teopema 0 nmapayIeIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOASLIEN YEpeE3 TOUKY, HE
MIPUHAJIEKAILYIO TaHHOM TJIOCKOCTH U
CIIECTBUS U3 HEE.

CBolicTBa napajuieIbHbBIX TUIOCKOCTEN:
O MMAPAJIEIIBHOCTH IPSIMBIX
MIEPECECUCHUS MPU NIEPECCUECHUH JBYX
MapaJUIEIBbHBIX TUIOCKOCTEN TPETHEM;
00 oTpe3Kax MapaieabHbIX MPSIMBIX,
3aKITIOUYEHHBIX MEXK/y apaJuIeIbHBIMU

13 PEATbHOMN KU3HMU.

DopMyIMpPOBaTh ONPENEIICHHAE
MapajjIeabHbIX IPSAMOU U TNIOCKOCTH.
Jloka3bIBaTh NMpU3HaAK

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

Pemars crepeoMerpruueckue 3aaauu
BBIYMCJICHUS U JI0KA3aTENbCTBO,
CBSI3aHHBIE C NTAPAJUIEIIbHOCTHIO
IIPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amaduun

Ha IIOCTPOCHHUE CEUEHUM HA YepTexKax
TETpadipa v napajuiesIenuIie1a.
Pematp crepeomerpuyeckue 3a1auu,
CBSA3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHHS

IIPU PELICHUU TEOMETPUUYECKUX 3a1a
CBA3aHHBIX C NaPAJLIEIbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBAaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

C ApaJUIETbHOCTHIO IPSIMOM U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSAMM; O MEPECEUECHUH MPSIMOU
C IBYMs MapajieIbHbIMU TUIOCKOCTSIMU

MOJIEIMPOBATh PEAIbHBIC CUTYaIINH,
CBSI3aHHbBIE C APAIIIEIBHOCTHIO
NPSIMOM U IJTIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TepnieB UK YIISIPHOCTH
IIPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTrOopenue: Teopema Iudaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IPSIMOYTOJILHOTO
napasuienenuiena. Beraucienue 1iumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieJenuIe/ie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockoctu. [Ipusnak
MEePNEHIUKYJIIPHOCTU MPSMOU U
IJIOCKOCTH. TeopeMa O CylecTBOBAaHUHN
U €IMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K ruiockoctu. [lnockoctu u
NEPHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieH UK YIIAp U HAKJIOHHAS.
[TocTpoeHue nepneHaAuKyspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEepPIEHAUKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBaTh (GakThl U METOJIbI
MIJIAHUMETPUH, PEJICBAaHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHUHU.
DopMyIMpPOBaTh OMPEACIICHUS:
MEePHEHIUKYJIISIPHBIX MPSIMBIX

B MIPOCTPAHCTBE; ONpPECICHUE MPSMOH,
NEPHEHIUKYIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXKTY
MapauIeTbHOCTHIO IPSIMBIX M UX
MEePHEHTUKYIIPHOCTHIO K MJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIYIO
MPU3HAK MEPIEHIUKYIIPHOCTH MPSIMON
Y IUIOCKOCTH; TEOPEMY

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

N300pakaTh B3aUMHO
NEPHEHUKYJIISIPHBIE TTPSIMYIO
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Yron Mmexy CKpelmBaroIIMUCS
npsiMbIMU. [lorck mepneHIuKyIsIpHbIX
IPSIMBIX C TIOMOUIBIO
MEPHEHUKYJIPHBIX MIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuit Kyba, MpU3MBbI,
MPaBUIILHOM MUPAMUJIBI C IOMOUIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO IIOCKOCTH. [Iimockoctn
CUMMETPUI B MHOTOTpaHHHUKAX.
[Ipu3Hak nepneHIuKyIsIpHOCTH
IPSAMOM U TUTIOCKOCTH KaK CIEACTBUE
cummerpuu. lIpaBunpHbie
MHOTOTpaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 11ockocT. CocoObl ONMYCTUTh
NEPHEHAUKYJISIPbI: CAMMETPHS, CABUT
TOYKH M0 NApaAIIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON PSIMOH,
W3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

®opMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPa MO0 OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosrydats npeacTaBieHUE O 3HAYEHUH
nepreHANKYIIsApa Uit Ipyrux o0diacren
Hayku ((pu3nKa, SHEPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B PEATbHOM KU3HU
(TeXHMKa, OKpY’KaroIas 00CTaHOBKA).
JloKa3bIBaTh YTBEP)KEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYIIIPHYIO K OTOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIIIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEePHEHIUKYJIISIpax.

[lomy4aTs npeacraBiieHUE

00 OpTOrOHaIbLHOM MPOECKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPAMYIO.

Pemars crepeoMerpruueckue 3aiaun,
CBSI3aHHbBIE C NEPIIEHIUKYIIIPHOCTHIO
IIPSIMOM U TUIOCKOCTH.

Pemate npukiaaasie 3a0a4u,
CBSI3aHHBIE C HAXOXKJIEHUEM
F€OMETPUYECKUX BEIUYHH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYJIIApax,
HaXO0XXJIEHUEM PACCTOSHUU,
ITOCTPOEHUEM ITPOECKIIUH.

CpaBHMBaTh U AaHAIU3UPOBATH
YTBEPKJICHUS C LEbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIIM3UPOBATh U MOJIEIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYJIAPHOCTHIO IPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEJIY, B TOM YHUCJIE U

C UCTIOJIb30BaHKEM armapara aareopbl

VYTIIBI U pacCTOSHUA

16

[ToBTOpEHME: YrOa MEXKIY NPIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPUS

B IPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yroa MEXTY
CKPEIIMBAOIIUMUCS NMPSIMBIMU

B IpocTpaHcTBe. ['eoMerpuueckue
METO/IbI BBIYHUCIICHUS YIJ1a MEXKIY
IPSIMBIMUA B MHOT'OTPAHHUKAX.

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

@opMyIMpPOBaTh ONPENEIICHHUE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YITIOB JABYTPAHHOIO YIJIA.
KnaccuduumpoBarb 1ByrpaHHbIE YIIIbI
B 3aBUCHMOCTH OT UX I'PATYCHON MEpBHI.
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JIByrpanssiii yros. CBOHCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
mrockocten. [Ipusnak
NEPIEHIUKYIIPHOCTH IUTIOCKOCTEM;
TE0-pemMa O MPSIMOU MEPECEUCHUS JBYX
IJIOCKOCTEN MEPNEHUKYIIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICINIIE;
KyO; U3MepeHHsI, CBOMCTBA
PSAMOYTOJIBHOTO MapajulesIeUNea.
Teopema 0 quaroHanav NIpsIMOYrOJIbHOTO
napaJyIesIeuIIea U CIEICTBUE U3 HEE.
CtepeoMeTpruUeCcKrEe U TPUKIIAIHBIC
3aJ]a4M, CBSI3aHHBIE CO B3aUMHBIM
PacMoJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPELINBAOIINECS
psIMbIE, NTapaJuIeIIbHbIE TITIOCKOCTU

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

Ha CKPEIIMBAIOLIUXCS IPSIMBIX,
paccTOsIHUE MEXTY
CKPEIINBAIOUIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYAIUSX.

OnyckaHue NepreHIuKyIspos,

DopMyIHPOBAThH ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
NEePHEHIUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

OopMyIIHPOBaTh CIIEACTBUE

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

13 HEE 0 AUaroHajsiX MPsIMOYTOJIbHOIO
napajuieJenuIea.

Pematp crepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
MNPSMBIX U TUIOCKOCTEU, UCTIOJb3YsI
IUTAHUMETpUYECKHE (PaKThl U METO/IBI.
[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKHX 3a/1ad,
CBSI3aHHBIX C NEPIECHANKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluH, CBSI3aHHbIC

52



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

BBIYHCIICHUE PACCTOSHUN OT TOYKHU
JIO TOYKH; IPSMOM; TIIIOCKOCTH.
Brruucnenue paccTosiHAN MEXTy
CKPEIIMBAOIIUMUCS MPSIMBIMU

C TOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIS1 TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMbl
KOCHUHYCOB U CUHYCOB

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

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

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

Pemate npuknagHbie 3a1aqm,
CBSI3aHHBIC C HAXOXJICHUEM
Te€OMETPUICCKIX BEITMUYUH

MHororpanHuku

Cucremaruzanus 3HaHUMN:
MHOrorpaHHuK 1 €ro 3JEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamMuaa.
[Tpusma. [Ipsimast u HaKJTOHHAs
npu3Mbl. [IpaBunbHas npusma.
[IpstmMoli mapasuienenures,

IPsIMOYTOJIbHBIN Mapajuienenume, Kyo.

Berlykiible MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBruiibHBIE U
NOJIYIPABUIIbHBIE MHOTOI'PaHHUKHU

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

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

Jloka3pIBaTh CBOMCTBA BBIMYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPaHHUKHU

53



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

C Pa3HOM DUIIEPOBOU XapAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTaHHBIX.
Jloka3pIBaTh CBOMCTBA NPAaBUIIBHBIX
MHOTOIpaHHUKOB. [manupoBath
ITOCTPOEHUE MPABUIIBHBIX
MHOT'OTPaHHUKOB Ha MTOBEPXHOCTIX
JOPYTUX NPABUIIbHBIX MHOTOIPAHHUKOB

BekTops! B ipocTpaHCTBE

12

[lonsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTh BEKTOPOB, IPABUIIO
napasenenuneaa, YMHOXKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

1o 6a3ucy TPEX BEKTOPOB, HE JICKAIINX
B OJTHOM IIOCKOCTH.

CkansipHoe NMpou3BeJCHUE,
BBIYMCIICHUE YIila MEXKy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrenme 3ana4u ¢ BEKTOpaMu

AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJAUTH AHATIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMIIJIaHapHbIEe BEKTOPHI. [IpuBOAUTH
IpUMEPBI (PU3HIECKUX BEKTOPHBIX
BEJIUYMH.

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

Ha 4YHCJIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IIOKECHUU
JH000r0 BEKTOpA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AINS 3HAHUUN

O06o6m1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 knacca, cucreMaTu3alys 3HaHUH.
HcTopus pa3BUTHUSI CTEPEOMETPUU KaK
HAYKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUN

Pemars crepeomerpuueckue 3anadn
Ha JJOKa3aTeNbCTBO MATEMAaTHYECKUX
OTHOILICHU, HAX0XKACHUE
T€OMETPUYECKUX BEJIUYMH (JJTHH,
YTJIOB, TUIOIIA N, OOBEMOB).
Hcrnonp30BaTs npu pelieHuu
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3a7a4.
CpaBHHMBATh U aHAIU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYXHOCTb €€ MOJAEIUPOBAHUS HA
SI3bIKE TEOMETPUHU.

MopaenupoBath peaqbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBATh
MIOCTPOEHHBIE MOJENH, B TOM YHUCJIE U
C UCIOJIb30BaHUEM arlrapara anreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUH 33]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAaK O pa3BUBAIOLLIEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU OObEKTaMHU,
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MMOMOTAIONIEN PEIIUTh PEaTbHbIC
YKU3HEHHBIE CUTYallMu O POJIU
CTEpPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBLIC MOICIIN.

Hcnonbs3oBaTh 11 pOBEIE peCypCh

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEIILHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) Kypca 4acoB ydanuxcs
AHaTUTHYECKasT TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B MIPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE yIJla MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE TUIOCKOCTH B OTPE3KaXx.
BekropHoe npoussenenue. JInnenbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaIMTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSMBIMU U TUIOCKOCTSIMU
B MHOrorpanHukax. ®opmyna
PacCTOSHUS OT TOYKHU JI0 TIJIOCKOCTH
B KOOpIMHATaX.

HaxoxneHnne paccTossHUM OT TOUKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOM
MUPAMUJIE

TJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTUM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
BbryuciisIte ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHS NIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIEHAUKYJIAPHOCTh BEKTOPOB.
BriBoAUTH ypaBHEHHE MIIOCKOCTH U
(dhopMyITy pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEIIbHBIE PACCYXKICHUS

MIPU PEIIEHUU T€OMETPUUECKHUX 3a]1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJIECIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMU U
KOOpAMHATaMU.

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

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIUS 3HAHUU

15

CedeHnss MHOTOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METOJ
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
repeceyeHus NPAMBIX U INIOCKOCTEH.
[lapanenbHble NPAMBIE U TUIOCKOCTH:
[apajuIesIbHbIE CEYEHHUs], PACUET
OTHOILICHUM, YTJIBI MEXIY
CKPEIMBAIOIUMUCS NPSMBIMHU.
IlepnieHAMKYIJIApHBIE PSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MEPIEHANKYJIIPHBIX IUNIOCKOCTEN U
MIPSAMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTEeIbCTBO MaTeMaTUUYECKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEJIMYUH (JIJIMH,
YIJI0B, TUIONIAIeH, 00BEMOB).
Hcnonb3oBaTh npu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYecKue (HaKThl K1 METO/IBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPY PEUICHUU CTEPEOMETPUUECKUX
3ajad4.

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

JUTSL TUIOMAeH, COOOpaKeHUs
TOJTO0HSI.

[Inomany ceueHnii MHOrOrPaHHUKOB:
TJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHUs Mo00us

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

HAa SA3BIKE TCOMETPHH.

MopaenupoBarh peaIbHYI0 CUTYaLUIO
Ha A3BIKE TEOMETPUM U UCCIEN0BATh
ITIOCTPOECHHBIE MOJIENIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM aIlapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPH PELICHUH 3a7a4

O0BEM MHOrOTpaHHUKA

17

O0bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBoeHUU Ky0a, 0 KBajipaType
Ky0a; O TPUCEKLIUH yTJIa.
CrepeomeTprUecKUe 3a1a4H,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBLHOTO Mapajuieienunea.
[Tpuknannble 3a1a4u, CBSI3aHHBIC

C BhIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO MapajuiesIenunea.
O0BEM NpAMON TPU3MBI.
CrepeomeTpruyecKue 3a/1a4uu,
CBSI3aHHBIE C BEIYUCIIEHUEM 00BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a9M, CBI3aHHBIC C 00BEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUPOBATH OHATUSMH
00BEM Tena, 00bEM MPAMOYTOJIBHOTO
napajijiesienureia.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMy 00 00BEME
MPSAMOYTOJIBHOT O NapaJIIeNIeNHIENa,
CJICACTBHUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemarsb crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCICHUEM 00bEMa
MPSMOYTOJILHOTO MapaieIenuneaa,
MIPU3MBI.

CpaBHUBATh U AHATTU3UPOBATH
YTBEPKIEHUS C LEIbIO BBISBICHUS
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Brraucnenue o0bEMOB TET

C IIOMOIBIO OIPENEIEHHOT O
uHTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/IBI.
OTtHomieHne 00BEMOB TTUPAMUT

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

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

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TE€OMETPUU PeabHbIC
CUTYaIlUH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJLHOTO TIapaIeIIeHIe/a,
PU3MBI, TUPAMU/IBI.

Hccnenosarb mOCTPOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
ammapaTta anreOpbl.

BrIBOAWTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyTy Ul BBIYUCICHUS 00BEMOB
TeJ.

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

JUTSL TIPOW3BOJIBHON MTPU3MBI.
JlokasbiBaTh TEOpEMY: 00 00bEME
nupamMubl, GOpPMYITHPOBATH CIEICTBUS
U3 Hee: 00BEM YCeUEHHON MUPAMUIBI.
BoiBoauTs hopMyity /ISt BBIYUCICHUS
00BEMOB YCEUEHHOU MUPAMUIBI

Tena BpameHus

24

[unuaaprUYecKas MOBEPXHOCTb,
o0pa3yronye MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOIHO OIEepUpPOBATH MOHITUAMMU:
MATMHAPAYECKAsT TTIOBEPXHOCTD,
uuiuHap. M3ydaTs crnocoosl
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Humuaap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepxXHOCTH
HUAJIMH]IPA.

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

[Inomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW TIOBEPXHOCTU KOHYCA.
CrepeomeTpryecKue 3a1a4u

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

[Tpuknanuble 3a/1a4u, CBSI3aHHBIC

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenue cdeps! u mapa

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

VYpaBuenue chepsl. [Lnomans chepsl u
e€ yacrei.

CummeTtpust cepsl u mapa.

MOJTYYECHUS [UJIUHIPUYECKON
MMOBEPXHOCTH, [IUJIUH]IPA.
N300paxkaTh MUTUHAP U €ro CEUCHUS
IJIOCKOCTBIO.

CB00OOTHO OTIepUPOBATH MOHATHUSIMU:
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yCceu€HHBIN KOHYyC. M3ydaTh criocoObl
NOJIYYEHUSI KOHUYECKON ITOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €ro CeueHus
TTIOCKOCTBIO, TPOXOSAIIEN YePE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIISPHOU

K OCH.

BoiBoauTh (hOpMyItbl [Tl BBIYUCICHUS
OOKOBOU U TIOJHOM MOBEPXHOCTEH Tl
BpaiieHus. Pemars
CTEPEOMETPUUECKHE 33/1a4M, CBA3aHHBIC
C TEJaMU BpalIEHUs, HAX0XKICHUEM
[LIOIA A OOKOBOU U MOJHOU
NOBEPXHOCTH, IIOCTPOEHUEM CEUECHUIA.
Hcrnonp30BaTh MpU PELICHUH 33a/1a4
TJIAHUMETPUYECKHE (PaKThl M1 METOIBI.
CpaBHUBATh U aHAIM3UPOBATH
YTBEPKJICHUS C LIENbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
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Crepeomerprueckue 3a1aun

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

[Tpuknanuble 3a1a4u, CBSI3aHHBIE
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJJaPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TE
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena 1 TOBEPXHOCTU
BpalCHUS»

AHaM3upoBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWIAHIPOM.

HccnenoBaTh NOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOIb30BAHUEM
anmnapara anreopbl

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

CB00OIHO OllEpUpPOBaTh MOHATHUSIMMU:
cdepa u map, LEHTp, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynUpPOBaTh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeJIbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUisl BBIYUCICHUS
ionaau cepsl uepes paanyc chepsl.
Pemiath ctepeoMeTpuyeckue 3a1auu,
CBs3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIoIaau cepsl u eé
4acTel, MOCTPOEHUEM CEUEHUI cepbl
U mapa.
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AHanmM3upoBaTh U MOJIECIIMPOBATH

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

PemaTe mpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOUHAIIUYU Tel
BpAllCHUSI U MHOTOI'PaHHUKOB.
Hcnonp30BaTh pH peLLICHUH 33124,
CBSI3aHHBIX cO c(hepoil u mapom,
TUTAHUMETpHUecKrue (DaKThl 1 METO/BI.
Pemate cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMU BPAILLCHUS,
ITIOCTPOCHUEM CEYEHUM TEJI BpAllCHNs,
C KOMOWHAIMSAMU TeJl BPaLCHUS U
MHOT'OI'PaHHHKOB.

IIpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeJIbHbIE PaCCyKICHUS

IPU PELICHUU T€OMETPUYECKUX 3a/a4,
CBSA3aHHBIX 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 00bEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M MOTHOM
MOBEPXHOCTH IMJIUH]IPA.

Beraucnenne 0o0bEMOB TeI

C MOMOIIBIO OMPEAECIEHHOTO
unrerpayia. O0bEM KOHYcCA.

[Tnomagm GOKOBOI M OJIHON
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM 00HEMOB
LUAJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3ana4uu o TeMe «O0bEMBI
Y IUIOLIAJY TIOBEPXHOCTEM TEIL.
OO0BEM 11apa U MapoBOro CEKTOpa.
Teopema 06 00wEMe mapa. [Tnomans
cdepnl.

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

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

¢ 00BEMOM 111apa U MIOIIAJIbIO CPEPBHI.
COOTHOIIICHUST MEXKTy TUIOIIASIMHU
MMOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX

CB00OIHO OlEepupOBaTh NOHATHUSIMU:
00BEM Tena, oAb TOBEPXHOCTH.
DopMyIMPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEeMBI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyItbl sl BBIYUCTICHUS
00BbéMa yceu€HHOI0 KOHYca.
HccnenoBaTh MOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCHIOJIb30BaHUEM
anmnapara ainreOpbl.

3HaTh BO3MOXKHOCTHU PELICHUS 3a7a4
Ha [MOCTPOCHHE LIUPKYJIEM U JTMHEHUKOM,
0 KJIACCUYECKHUX HEPa3peIInMbIX
3a/1avax.

CB00OOTHO OTIepUPOBATH MOHATUSIMU:
IapOBOM CETMEHT, IAPOBOM CIIOM,
IapOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXOXKICHUS
00BEMOB IIaPOBOI'0 CETMEHTA,
IapOBOT'0 CEKTOPA, IIIOMAIN C(hEepHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
Pemate cTepeomerpuueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa, IapoOBOTO
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Tell.

[TogoOHbIE TEa B IPOCTPAHCTRE.
N3menenne o0bEMa rpu 1mogo0um.
CtepeomeTpruUecKUe 3a/1a4H,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TUTONIAJICH TTOBEPXHOCTEMN

CETMEHTAa, IapOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEepHI.

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

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CHUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, ImapoBOTO CETMEHTa, IapOBOT0O
CETMEHTAa, IJIOMALI0 Cephl.
CB00OJIHO OllEepUpPOBaTh MOHATHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00bEMBI TEI C TOMOIIIBIO
ONpeaeIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXITY
TUTOIASIMU TTIOBEPXHOCTEH U
00BbéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHEIE
J0Ka3aTeNbHbIC PacCyKICHUS

TIPY PEIICHUN TEOMETPHUECKIX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaXx 0KJICHHEM
COOTHOIIICHUSI MEXTY TUIOIIASIMH
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MOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX
TeJ.

AHanM3upoBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPHUU PEAbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMAMU U
MTOBEPXHOCTSIMU TETI,

Ha JIOKa3aTeJIbCTBO U HAa HAXOXKICHUE
reOMETPUYECKUX BEIMUYUH

JIBr>xeHUs

JIBM>KEHUS IPOCTPAHCTBA.
OtoOpaxkenus. J[BmkeHUs 1
paBeHCTBO ¢uryp. Ob1ue cBoiicTBa
IBIKEeHUM. Bunapl 1BM>KEHUMN:
MapajuieNIbHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHS, 3€pKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTrpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

IIpuMeHATh NpaBuiIa BBITOJIHEHNUS
JNEUCTBUN CIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOXXEHHUsI BEKTOPA

Ha YUCJIIO IIPU PELICHUH 3aa4.
Haxonuts KOOpaHMHATHI BEKTOPA

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

BcrioMHUTSE onpeniesieHue CKalsipHOro
YMHOXXEHUS U €r0 CBOMCTBA.
BBIYUCIIATE C MOMOLIBIO CKAIIPHOTO
YMHOKE€HUS IJIMHBI BEKTOPOB, YIJIbI
MEK]ly HUMH, YCTaHABJINBATh
IIEPIEHANKYJIIPHOCTH BEKTOPOB.
AHaM3UpOBaTh U MOJEIMPOBATH

Ha SA3bIKE TE€OMETPUH PEAJIbHBIC
CUTYaIlH, CBSI3aHHbIE C PU3NUECKUMU
BEKTOPHBIMU BEIIMYMHAMH.
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Hcnonp30BaTh IpU peLICHUH 33134,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUEC
(hakThl U METOJIBI.

CB00OOTHO OTIepUPOBATH MOHATHUSIMU:
0TOOpaxeHue MPOCTPAHCTBA Ha cels,
JBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEBAsI U 3epKaIbHAsI
CUMMETPHH, TTApAIICITBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GuUryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO
HEHTpalTbHasl, OCeBas M 3epKaJbHAs
CUMMETPHH, TAPALIETBHBIN IEPEHOC
SIBIISTFOTCSL IBUKCHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh TOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemmarp reomerprueckue 3agaqn

C MCIIOJIb30BAHUEM JIBUKCHHM.
Hcnonbs30BaTh IpU pelIeHUH 3a1a4
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

O6o01arorniee NTOBTOPEHHUE OHITUN U
METOJIOB Kypca T€OMETPUHU
10-11 kmaccoB, cuCcTeMaTH3aIIUs

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

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAYKU U €€ pOjIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJMYUH (JJIUH,
YIJIOB, IUIONIA/IeH, 00BEMOB).
Hcnonp30BaTe npu penieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAHUMETPUUECKUE (haKThI

Y METO/IBI.

[TpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NIOKa3aTeNbHbIE PACCYXKICHUS

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

Ha A3bIKE€ TEOMETPHH.
MogennpoBath peaqbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUH U UCCIIEIOBATh
MIOCTPOEHHBIE MOJIENH, B TOM YHUCJIE
U C UCIOJIb30BAaHUEM alIapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3aa4.
[Tonydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTAMH,
MIOMOTAOUIEN PEMINTh PealbHbIE
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KU3HEHHBIE CUTYaIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 I[TPOTPAMME

69



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

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

INOACHUTEJIBHASA 3AIINCKA

VYueOHblii kKypc «BeposTHOCTh M CTATUCTHKA» YIIIYOJEHHOTO YPOBHSI SIBISICTCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YriryOJ€HHOro ypOBHS
HAa YypOBHE CpenHero ooOmero oOpa3oBaHusa. Y4eOHBIM Kypc MNpelHa3HaueH
U1st pOopMUPOBaHMS Y OOYYAIOMIMXCS CTaTUCTUYECKON KYJIbTYphl U NOHMMAaHUSl POJIU
TEOPUM BEPOSATHOCTEN KAaK MATEMATUYECKOTO MHCTPYMEHTA JJISl U3YYECHUS CIIy4ailHbIX
COOBITH, BEJIMYMH U mporieccoB. [Ipu u3ydeHun Kypca oboramjarorcs npecTaBICHUs
00y4aroumxcsi 0 METOAax UCCIEI0BaHUs U3MEHYMBOIO MHUPA, PA3BUBAETCS MTOHUMAaHUE
3HAYUMOCTH M OOIIHOCTHM MAaTE€MaTHYECKUX METOJOB IO3HAHUSA KaK HEOThEMIIEMOMU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Conepkanue yueOHOro Kypca HalpaBJICHO Ha 3aKPEIVICHUE 3HAHUM, MOTyYeHHBIX
Ipy M3y4EHHUU Kypca Ha ypPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HAa Pa3BUTHE
IIPEICTABIICHUN O CIIy4ailHbIX BEIMYMHAX W B3aUMOCBS3SX MEXIY HUMHU Ha BaKHBIX
IIpUMepax, CIOKETbl KOTOPBIX IOYEPIHYTHI U3 OKpYXKarllero mMupa. B pesynbrare
y oOyyaroumxcs  JOJDKHO  c(opMHpoBaTbCsl — IpPEACTaBICHHE O  Haubosee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTeMaTUYECKUX MOJENAX, UCIOIb3yEMbIX JUIsl ONMCAHUS
AHTPOMOMETPUYECKUX U AEMOTpapUUECKUX BEIUYMH, MOTPEIIHOCTEN B pa3IMUHbIE poaa
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM  pabOThl TEXHMUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHHI U MPOLIECCOB B OOUIECTBE. Y UEOHBIN KypC SBJISETCS
0a30i Ji1  OCBOEHHS BEpPOSTHOCTHO-CTATUCTUYECKHUX METOJOB, HEOOXOIUMBIX
CHELHAIMCTaM HE TOJBKO HMH)KEHEPHBIX CHELUAIBHOCTEH, HO TAK)KE COLMAIBHBIX U
MICUXOJIOTUYECKUX, TMOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBbIC HAYKH B 3HAUUTEIbHOMN
Mepe MCIOJIb3YIOT anmnapar aHaiu3a OoNbIIKMX JaHHbIX. LleHTpanbHyto yacTh yueOHOro
Kypca 3aHHMaeT OOCYXKJIEHHE 3aKOHa OONbIIMX uyucenl — (yHIaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOILIET0 MATEMATUYECKYIO0 (POpMaTU3aLIUIO.

B cooTBeTcTBHUM ¢ yKa3aHHBIMU LIE€JSIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, ¥ CTAaTHUCTHKa» Ha YIIyOJIEHHOM YPOBHE BBIIEJICHBI OCHOBHBIC
cogepxarenbHble JUHUU: «CiydaiiHble COOBITUA W BeposiTHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMrMO OCHOBHBIX JIMHUHM B Y4€OHBIM KYpC BKIIOUEHBI 2JIEMEHTBI TEOpUU T'padoB
U TEOPUU MHOKECTB, HEOOXOUMBIE I MOJHOLIEHHOTO OCBOEHHUSI MaTepuaia JaHHOIO
y4e0HOT 0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX YU€OHBIX KYypPCOB.

Conepxxanne auHuM «CrydailHble COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOMU
Ui GOPMHUPOBAHUS TMPEICTaBICHUW O paclpefesieHUd BEpPOSITHOCTEH MEXIy
3HAQYEHUSIMU CIIy4YaWHBIX BEIWYMH. BaXHyr0 4acTh B OTOM COAEPKATEIBHOU JMHUU
3aHUMAaeT N3y4eHUe reOMETPUYECKOr0 1 OMHOMHAILHOTO pACTIpEIeIEHUN U 3HAKOMCTBO
C UX HEMPEPHIBHBIMUA AHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSMM.
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Tembl, CBA3aHHBIE C  HEOPEPHIBHBIMU  CIYYallHBIMM  BEJIMYMHAMH U
pacrpeiesieHusIMU, aKUEHTUPYIOT BHUMaHUE O0y4yaroUMXcs Ha ONUCAHUM U U3YYEHUU
CIIy4ailHBIX SBJICHHM C TOMONIbIO HENpepbhIBHbIX (QYHKUUNA. OCHOBHOE BHUMAHHE
yIEJSeTCs TOKa3aTeIbHOMY M HOPMAJIbHOMY PACIIPEECICHUSM.

B yueOHOM Kypce mpenycMaTprBaeTCsi 03HAKOMUTENbHOE U3YYEHHUE CBA3U MEXKIY
CIIy4ailHBIMM BEJIMYMHAMU W ONHCAHHE 3TOH CBS3M C MOMOIIBIO KO3 (ULIMEHTA
KOPPEJISLIUY U €r0 BBIOOPOYHOTr0 aHajora. DTH 3JEMEHThI COICP)KaHUs Pa3BUBAIOT TEMY
«/lmarpaMmmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 00IIero oopazoBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KypCOB ajIreOpbl 1 T€OMETPUH.

Emé oguH aneMeHT coaepaHus, KOTOPBIM Ipeaaracrcss Ha O3HAKOMUTEIbHOM
YPOBHE — IOCJIEA0BAaTENbHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIMX
B eAuHuLly BpeMeHH. O3HAKOMIICHHE C DPACIPEICICHUEM BEPOATHOCTEN KOJIMYECTBA
TaKUX COOBITUN HOCUT Pa3BUBAIOLIUN XapaKTep U SABISETCS aKTyaJIbHBIM Ul OyAyIIHUX
aOUTypUEHTOB,  MOCTYMAOIMX  HAa  y4eOHblE  CHELHUATBbHOCTH,  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 kimacce —
34 yaca (1 gac B Hefeno).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubiil rpad, mytu B rpade: nukibl U mnend. CTeneHb (BaJIEHTHOCTD)
BepmuHbL. ['padbl Ha uiockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) M Ciy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcx0nbl). BeposTHOCTH ciydailHOro coObITusA. binM30cTh YacToThl U
BEPOSITHOCTU COOBbITHI. CilydaiiHble OIBITBI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanyii Haag COOBITHSMU: TIepeceueHue, OOBEIUHEHUE, TMPOTHUBOMOIOKHBIC
coObITHs. J{narpammel Dinepa. @opmyna CI0KEHUsT BEPOSITHOCTEM.

VYcmoBHass BEPOSATHOCTb. YMHOMKEHHME BEpOATHOCTEW. [lepeBo ciydallHOrO
skcniepumenta. dopmyna mnonHon BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHbIii ciydaiiHblii OmbIT (MCHBITaHHME), ycrex W Heynada. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAHWI 10 NepBoro ycmnexa. IlepectaHOBKU U
dakTopuain. Yucno coueranuit. TpeyronbHuk [lackansa. ®opmyna 6uHoma HeroToHA.

Cepust HezaBucuUMbIX ucnbiTaHuM bepHymmu. CnoyyaliHblil BBIOOP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
Onepanuu Haja CiiydailHBIMU BelMunHamu. buHapHas ciiydaitHas BenuuuHa. [Ipumepsl
pacripesiesIeHH, B TOM YKCJIe TeOMETPUYECKOe U OMHOMHUAIbHOE.
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11 KIIACC

CoBMecTHOE pacpefeseHre IBYX CIydalHbIX BeJInurH. HezaBucumele ciaydaiiHbie
BEJINYUHBI.

MareMarrnyeckoe OXXKHMJIaHUE CIydyalHOM BeauuuHbl (pacmupeneneHus). [Ipumeps
MPUMEHEHUSI MAaTEeMaTUYECKOTO OKHUJIAHUS (CTpaxoBaHuUe, JoTepes). MaremaTuyeckoe
OKUJaHWE OWHApHOW CIlydalHOM BEIMYMHBL. MaTreMaTH4ecKoe OXKUJaHWE CYMMBbI
CIIy4aifHBIX BEJIMYMH. MaTeMaTu4ecKoe OKUJaHNuE TeOMETPUIECKOT0 U OMHOMHAILHOTO
pacupeneeHuu.

Jlucriepcus U CTaHAAPTHOE OTKJIOHEHHE CIydailHOM BEJMYUHBI (pacrpeesicHus).
HMucnepcust OuHapHOM  ciydyallHOM — BeaMYMHBL. ~ MaTemMaTudeckoe  OXXHIaHHE
MIPOU3BEIICHUS U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIYYaWHBIX BEIUMYMH. Jlucnepcus u
CTaHIAPTHOE OTKJIOHEHHE OMHOMMAIILHOIO paclpeaesieHus. Jlucnepcus u CTaHIapTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméa. Teopema bepnymmn. 3akoH
Oonpiux yncen. BeiOopouHbIil MeTo/ uccienoBaHuid. BriOOpoUuHbIe XapaKTEpUCTHKHU.
OneHuBaHu€e BEPOSTHOCTH COOBITUSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocteimmx
TUIIOTE3 € IIOMOIIBIO U3YYEHHBIX PACIIPEACIICHUN.

HenpepsiBHble ciydaiiHble BenuuuHbL  [lpumepsl. DOyHKIHUSA  IUIOTHOCTH
BEPOSITHOCTU paclpesiesieHus. PaBHOMEpPHOE paclpeielieHue U €ro CBOMCTBA. 3ajaud,
MIPUBOASALIME K MIOKA3aTEIbHOMY PACIpEIEIEHUI0. 3a1a4uu, IPUBOIAIINE K HOPMAIIBHOMY
pacnpeneneHuo. @yHKIMS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTEIbHOTO PACIpEleIeHNs,
(GYHKUHMS TUIOTHOCTA BEPOSITHOCTU HOPMAJIBHOTO pacnpeencHus. OyHKIUs MIIOTHOCTH
Y CBOMCTBAa HOPMAJIBHOT'O PACIIPEIEIICHNUS.

[TocrnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3ajauu, TMPUBOISIITNE
K pacupeaenenuto [Iyaccona.

KoBapuanus nByx ciydailHpix BenuduH. KoaddumneHT TuHEeHHON KOoppesiuu.
CoBmecTHbIE HAOMIOACHUS ABYX BeNUYHH. BrIOOpOUYHBIH KOA(G(PUIMEHT KOppENALnu.
Paznuune MexXay JMHEWHOM CBS3bI0 U INPUYUHHO-CIICACTBEHHOW CBA3BIO. JIMHENHas
perpeccusi, METOJ, HAUMEHBIINX KBaJAPATOB.

IMPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics HaQy4YuTCs:

CBOOOZHO ONEPUPOBATH MOHATUSAMM: Tpad, MIOCKHI rpad, CBA3HBIA rpad, NyTh
B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIINUHBI, IEPEBO CIIYHaltHOTO 3KCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CITydallHBIA YKCIIEPUMEHT (OMBIT), CIydaitHOE
COOBITHE, 3JIEMEHTAapHOE ClydalHOE COOBITHE (DJIEMEHTApHBIM HMCXOA) CIy4alHOIo
OIbITa, HAXOJUTh BEPOATHOCTH COOBITMM B OMNBITAX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU;

HAaXOAUTh W (OPMYyIUPOBATH COOBITHS: TEpeceueHre, OOBEIUHEHUE JTaHHBIX
COOBITUH, COOBITHE, TPOTHUBOIIOIIOKHOE JaHHOMY, MCIOJIb30BaTh AMArpaMMbl Dilnepa,
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KOOPJMHATHYIO MPSAMYIO JUIsl pEUICHUsl 3ajad, IOJIb30BaThCs (OPMYIION CIOKEHUS
BEPOSITHOCTEH I BEPOSTHOCTEH JABYX M TPEX CIIyYalHBIX COOBITHH;

ONEPUPOBATH MOHATUSIMU: YCIIOBHAsA BEPOATHOCTh, YMHOXXEHHE BEPOATHOCTEH,
HE3aBUCHUMBIC COOBITHS, JEPEBO CIY4alHOTO AKCHEPUMEHTA, HAaXOJIUTh BEPOSITHOCTH
COOBITUI C MOMOIIBIO MpaBUIa YMHOXKEHHUS, JIEpEBa CIY4altHOTO OMbITA, UCIOJIb30BATh
dbopMyny monHOW BeposATHOCTH, (popmyny baileca mpu pemieHud 3aaad, ONPENEISTH
HE3aBHCHUMOCTb COOBITUH 1O (JOPMYIIE U 110 OPTaHU3AIUU CIYyYalHOTO IKCIIEPUMEHTA;

MPUMEHSITh U3y4eHHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUISl TIEPEYUCIICHUS DJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUN CIY4allHOTO OMNBITA, PEUICHUS 3a7a4 10 TEOPHH
BEPOATHOCTEN;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIBITAHUE),
yCHex W Hey/laya, HE3aBUCUMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN 1O MEPBOrO yclexa, B CEpUM UCHBITaHUM bepHysuiu,
B OIBITE, CBA3aHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOIHO ONEpPUpPOBaTh TOHATHUSMH: CIydallHas BEIWYWHA, paCIpeIesieHUe
BEPOSITHOCTEH, JAuarpaMma pachpejelieHusi, OuHapHas clydaiiHas  BeJIMYHMHA,
reOMeTpUYECcKoe, OMHOMHUATBHOE pacIpe/ieeHHE.

K xoniry 11 kiaacca oOyqaroniuiicss HAy4UTCA:

OIIEpPUPOBATH NIOHATUAMU: COBMECTHOE paCIIpEAEIICHUE IBYX CIy4alHbIX BEJIUYUH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpelesieHus JABYX CIy4allHbIX BEJIMYUH
JUISl BBIJETCHUS PACIpENeNeHUs KaXXIO0M BEJIIMYMHBI, ONPENCIICHUS HE3aBUCHUMOCTH
CIIy4alHbIX BEJIMYUH;

CBOOOZHO OMNEpPUPOBATH MOHITHEM MATEMATHUYECKOrO OXUIAHUS CIydalHOU
BEJIMYMHBI (pacmpesiesieHusi), MNPUMEHSTh CBOMCTBAa MaTEMaTUYECKOrO OXUIAHUs
OpU pelieHUuH 3ajad, BBIUMCISATH MaTeMaTU4YecKoe OXKUJaHHe OWHOMHAIBLHOTO H
reOMETPUYECKOTO PACIIPEEICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM BEJIMYHUHBI, INPUMEHATH CBOWCTBA JHUCIEPCUM CIYy4aMHOW BEIMYMHBI
(pacpenesieHusi) OpU pEIIEHUU 3a/ad, BBIYUCIATH JUCHEPCHUI0 U CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHUAIBHOTO PacIpeieICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKU IO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNHOCTM  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukaMm. OILIEHHBaTh BEPOSTHOCTH COOBITUII W TPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIb3YSACh N3YYEHHBIMH PACTIPEACICHUSIMH.

73



TEMATHUYECKOE IINTAHUPOBAHHUE

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

10 kaace
HazBanue KommuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Octopioe conepianie 00 y4Jaromuxcs
DneMeHThI Teopuu TpadoB 3 ['pad, cBsa3HBIN rpad, npeacTaBieHue [IpencraBiasaTh OOBEKTHI U CBSI3H
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU € TIOMOIIBIO rpada,
CrerneHb (BaJIECHTHOCTD) BEPIUIUHBI. HaXOAUTh MyTHU MEXKY BepIIMHAMU
[Tyts B rpade. Llenu u UKITBL. rpada.
['padbr Ha utockocTu. JlepeBo Boienars B rpade uenu u UUKIIbI.
CIIy4allHOT O SKCIIEPUMEHTA CrpouTts IepeBo MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONMKUCHIBATH
CllyqaifHbie COOBITHSI B TEPMHUHAX
JiepeBa.
Pemarp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciy4ailHbl€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceiBaTh

CITyqdaifHbIe COOBITHS U
BEPOSITHOCTH COOBITHI

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

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

cllydyaifHble COOBITHS B CITy4aifHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOTO OIIbITA.

Haxonuts BeposSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH UCXO/IaMU
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Onepanun

HaJl MHOYKECTBAMU

U COOBITUSIMH.
CrioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEM.

Y cii0BHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

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

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

Hcnonbs3oBaTh quarpamMmel Jitiiepa

1 BepOaIbHOE OMKUCAaHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEPALIUI

HaJl COOBITUSIMU.

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

C UCITOJIb30BAHUEM JI€PEBA CIY4YaUHOTO
OIbITa, (POPMYIT CIIOKECHHUS

U YMHOKEHUS BEPOSTHOCTEN

DJeMEeHTHI KOM6I/IHaT0pHKI/I

Komb6unaTropHoe npaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
coueranuil. Tpeyronpuauk [lackans.
®opmyna 6uHoma HbroToHa

@opMyIIpOBaTh U JOKA3bIBaTh
KOMOWHATOpPHBIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOMHATOPHBIE (POPMYJIbI
JUISL TIEPEYMCIICHUS 3JIEMEHTOB
pa3IMYHBIX MHOYKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CITy4allHOM
OIIBITE.

[Tonp3oBaThes hopMyInoil u
TpeyroiabHukoM [lackans

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

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

bepnymnu. He3aBucumbie ucnbITaHus. Pemats 3agaun Ha mounck

Cryuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYIIHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUM 10 IIEPBOTO yCrexa u
HE3aBHCUMBIX UCIIBITAHUN bepHyum. B cepusix ucnblTanui bepnymm,
CnydaifHblil BEIOOP M3 KOHEUHOU a TAK¥KE B OIBITaX CO CIy4alHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BAaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMYyJI, B TOM UKCIE B XOE
Ta0JINIL MPAKTUYECKON pabOThl C TPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaitHbple BETMYUHBI 14 Cmyqaiinas BenmunHa. Pactipenenenre | OcBamBaTh NOHATHS: CIy4danHas

U pacupeieIeHHs

BeposTHOCTEH. Jlnarpamma
pacnpenenenus. Onepauuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuid. bunapnas
Cy4daiiHas BeJM4MHA. [ eomeTpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpenenenue. MaremMarnaeckoe
OKUJAHUE CIIyYaWHOW BEJINYUHBI.
CoBMECTHOE pacnpeaeICHUE ABYX
CIIy4ailHbIX BeIu4YrH. HezaBucumele
Ciy4aiiHble BeJM4rHbl. CBOMCTBA
MaTEMAaTHYECKOTO OKUIAHUS.

BEJIMYMHA, pacnpeesieHue, Tadbauma
pacrpeeseHus, 1uarpaMmma
pacrpeaeseHusl.

Haxonuth 3HaueHust CyMMBbI U
IPOU3BEICHUS CITyYalHbIX BEJIUYUH.
Ctpoutb OUHApHBIE pacipeieIeHUs
10 OMHUCAHUIO COOBITUH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
T€OMETPUUECKOE 1 OMHOMUATILHOE
pacupeneneHusl.

PemaTe 3a1aun HA BEIYUCIIEHUE
MaTEMATUYECKOTO OKUIAHUS.
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MaremaTudeckoe oxkugaHue OMHapHOI
CIIy4aiiHOM BEJIMYUHBI.
Marematnueckoe 0OKu1aHue
Te€OMETPUYECKOTO 1 OMHOMHAIILHOTO
pactipenenenuil. lucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcust
OMHAPHOM CITy4ailHOM BEJTUYUHEI.
CBolicTBa AUCIIEPCHUMN.
MaremaTnueckoe 0OXXKugaHue
MIPOU3BEACHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcusi OMHOMHAITLHOTO
pacrnpeieneHus.

[TpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEIEIICHNUS.
N3yyars CBOMCTBA MATEMATUYECKOT O
OKMJIaHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3YYECHHBIX CBOMCTB.

[To u3ydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKUAE 0KHIAHHUS
CIIy4aiHBIX BEJINYHMH, HIMEIOLIUX
reOMEeTPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomnute nucnepcuro

I10 PACIPEAECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To u3ydyeHHbIM (popMysiaM HaXOAUTh
JIUCTIEPCUI0 OMHOMHUAIBHOIO
pacnpenencHus, B TOM YHCIE B XOAE
PaKTUYECKON pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3sBanmue KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
OcHOBHOE coziepKaHne
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCEeT 5 HepasenctBo UeOnmména. Teopema Pa3bupars qokazaresibCcTBa TEOPEM.

Yeormména. Teopema beprymnm.
3akoH OoJbIINX YKcesl. BEIOOpOUHBII
METO/I KCCJIEOBAHNM.

[IpakTnueckasa padora

C MCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

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

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKH

I'enepasibHast COBOKYITHOCTD U
cilydaiiHasi BbIOOpKa. 3HAaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMMU.
OueHka cpeHero U IUCIepCcun
IE€HEPAIIbHOU COBOKYITHOCTH

C MIOMOILBIO BBIOOPOYHBIX
xapakTepuctuk. OleHnBaHue
BEPOSTHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3YYEHHBIX PaCIpEACIICHHM.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpenHee U BEIOOpOUHAs TUCTIEPCHS.
Breraucasats BEIOOpOUYHBIE
XapaKTEPUCTUKHN M HA KX OCHOBE
OLICHUBATh XapaAKTEPUCTUKU
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIIOTE3a.

O1ieHUBaTh BEPOATHOCTH COOBITUHN U
IPOBEPSITH MPOCTEHIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTHIECKOM
paboThI
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HenpepbiBHBIE clTydaliHbIe
BEJIMYMHBI (pacIpeiesieHus ),
II0KA3aTeJIbHOE U
HOPMAaJIbHOE pACTIPEICIICHUS

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BenU4YUH. QyHKINA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumeps! 3anay,
MIPUBOAIIMX K II0KA3aTEIIbHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
IIOKA3aTEeJIbHOTO PACIIPEACIICHHUS.
@yHKIUSA IIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOTO pacupeeneHus

3HAKOMUTHCA MOHATUSMH:
HEIpephIBHAS CIy4yaliHasl BEJIMYMHA,
HENPEPBIBHOE pacIIpesiesICHNUE,
(GYHKUMA IJIOTHOCTH BEPOSATHOCTH.
Haxonuth BepOsSTHOCTH COOBITHIA
10 JTaHHOHM (hYHKIUU

IJIOTHOCTH.

3HAKOMUTBCA C MMOHATUSAMH
IIOKA3aTEeJIbHOE PaCIIPEACIICHUE,
HOPMAJIBHOE pacCIIpeeIICHNUE.
Brraenars o onucaHuo ciydanHble
BEJIMYMHBI, PACTIPECIICHHbIC

10 ITOKA3aTEJBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30upats npumepsl 3a1ad,
IPUBOALLMX K ITOKA3aTEIbHOMY
pacIpeneneHuto U K HOpMalbHOMY
pacnpeneeHuIo

Pacnpenenenue Ilyaccona

ITocnenoBaTrenbHOCTH OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[TIpumep 3amaun, NpUBOAAIIECH

K pacnpeaenenuto [Iyaccona.
[TpakTraeckas pabora

C MCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio CIry4anHOro
ONbITa BEJIMUMHBI, PACIIPEICICHHbBIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HClIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIUNA SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MEXIy CITydallHbIMU 6 KoBapnanus n1Byx cirydaiiHbIX OcBanBaTh MOHATHS: KOBapHALIUS,
BEIMYMHAMU BennuuH. Koapduument koppensuuu. KO3(PPUIUEHT KOPPENALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHsblil ko3 puuuent | OueHuBaTh XapakTep CBSI3U MEKIY
Koppensiuuu. Pa3nnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JMHENHOM CBS3bI0 U PUUUHHO- U3 MPUPOBI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AMarpaMMbl
C MCIOJIb30BAHUEM DJICKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
TabIHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3¢ puirieHTs ocu
JMarpaMMBbl, B TOM YUCJIE B XOJ1€
IPaKTHUYECKO pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIMIA
O06o00ueHue n 11 IIpencraBiieHHE JaHHBIX C TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BBICTPAaUBaTh

CUCTEMAaTU3aU 3HAHUU

TaOJIMI] U IUarpaMM, ONHCaTeIbHAs
CTaTUCTHUKA, OIIBITHI

C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI C MpUMEHEHHEM (OPMYIT U
rpauuecKuX METO/10B
(xoopauHaTHAs TIpsiMasi, 1epeBo,
auarpamma Ditnepa), ciaydaiHble

CUCTEMY 3HAHUU
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denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccs! (yriryOnEHHBIN ypOBEHB)

BEJIMYMHBI U PaclpeiesICHHUS,
MaTeMaTUYeCKOe OXKUIaHNE
CIIy4allHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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