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@denepanbHas pabouasi mporpamMma Mo ydeOHOMY mpeamery «MaTemaTHKay
(yrmyOnéHHbIl ypoBeHb) (MpeaMeTHas obmacTh «MareMaTuka v nHGOpMAaTUKa») (anee
COOTBETCTBEHHO - MIPOrpaMMa Mo MaTeMaTruKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIBHYIO
3alUCKY, COJepKaHue OOyUueHUsl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS MPOTPaMMBbI IO
MaTeMaTHKe, TEeMAaTHYECKOE TIIaHUPOBAHHE.

[losicHutenpHas 3amucKa OTpa)kaeT OOIIUE e U 3a/1a4d U3YUCHHS] MaTEMaTHKH,
XapaKTePUCTUKY TICHUXOJIOTMUYECKUX TMPEANOCHIIOK K €€ HM3yYeHHUIO O0y4arouluMHcs,
MECTO B CTPYKType Yy4eOHOTO TUIaHa, a TaKXe IMOAXOAbI K OTOOpY coaepkaHus, K
OTpENCNCHUIO0 TUIAHUPYEMBIX  PE3yJbTaTOB M K  CTPYKType TEeMaTH4YEeCKOTO
TUTAHUPOBAHMSL.

Conmepxanne OOy4YeHHS PACKPBIBACT COJCP)KATENBbHBIE JIMHUW, KOTOPBIC
npeIaraloTcs Ui 00s3aTehbHOTO M3YYCHHS B Ka)JIOM KJacCe Ha YPOBHE CPEIHETrO
oO1ero o0pa3oBaHusl.

[Inmanupyembie pe3yJabTaThl OCBOCHHUS MPOTPaMMBI 1O MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIC, METalpeIMEeTHbIC pPe3yabTaThl 3a BECh MEPHOJ OOy4YeHHS Ha YpPOBHE
cpeaHero o0miero oOpa3oBaHus, a TaKXKe MPEIMETHbIC TOCTHXKEHHSI 00yJaromerocs 3a
KaXX/IbIid 101 O0y4eHMUSI.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma o matemaTuke yriiyOJaE€HHOTO YPOBHS JJisl OOyJaroOlIMXCsi Ha YPOBHE
cpeaHero oo6imiero oOpa3zoBanHus paszpaboraHa Ha ocHoBe PI'OC COO c yuérom
COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEABABISICMBIX K MaTEeMaTHYECCKOMY
0o0pa3oBaHMIO, U TPATUIUN POCCUKCKOro oOpa3oBaHus. Peanmuzanuss mporpaMmbsl MO
MaTeMaTHKe 00eCIeYMBaeT OBIAICHUE KITFOUCBBIMH KOMIICTCHITUSMU, COCTABIISIFOIITIMHU
OCHOBY JUIsi CaMOpPa3BUTHUA ©  HENPEPHIBHOTO  00pa3oBaHMs, IIEJIOCTHOCTD
OOIIEKYyIbTYPHOTO,  JIMYHOCTHOTO W  TMO3HABATEJIBHOTO  PA3BUTHS  JIMYHOCTH
0o0yJarommxcs.

B mporpamme mo matemaTuke yuTeHbI uaeu u nosoxeHus: « Konuenmuu pazputus
MaTeMaTtudeckoro oOpa3zoBanus B Poccuiickoit ®enepanum». B cooTBeTcTBUH C
Ha3BaHUEM KOHIIEMIIMU MaTeMaTHYeCKOe OOpa30BaHUE JIOJDKHO, B YACTHOCTH, PEIIaTh
3ajady oOecreueHusi HeoOXOJUMOIo CTpaHe 4Yucia oOydarolmuxcsl, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA MJig MPOAOJDKEHUs OOpa3oBaHUs IO Pa3IMYHBIM
HaIpaBJICHUAM, BKJIIOUas NIPETOJaBaHHEe MaTEMaTHKH, MaTEMAaTHUECKUE UCCIICIOBaHUS,
paboTy B cdepe UHPOPMAIMOHHBIX TEXHOJOTUN U APYrUX, a TaKkKe oOecreueHus s
Ka)XJI0r0 00YyYarolierocss BO3MOXKHOCTH JOCTH)KEHHUS MaTeMaTHYEeCKOW MOJITOTOBKH B
COOTBETCTBHUH ¢ HEOOXOAUMBIM €My YpoBHEM. IMEHHO Ha pellieHHe ITUX 3a7a4 HalleJieHa
mporpamMma 1o MaTeMaThKe yriyOoiaEéHHOTO YPOBHSI.

B snoxy mmdposoit Tpanchopmaruu Bcex chep UETOBEUECKON eATETLHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3  Xopoliei
MaTeMaTU4eCKON MOATOTOBKU. ITO 00YCIOBICHO TEM, YTO B HAIIIU JTHU PACTET YUCIIO
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CHELMAIBHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHUEM MATEMAaTUKU: U B
chepe SKOHOMUKHM, MU B OH3HECEe, U B TEXHOJOTHMUECKHX OO0NacTAX, U JaXe B
ryMaHUTapHBIX cepax. TakuM 00pa3oM, Kpyr oOydaromuxcs, A KOTOPbIX MaTeMaThKa
CTAaHOBUTCS 3HAYMMBIM TpeaMeToM, (GyHIaMEeHTOM 0Opa3oBaHUs, CYIIECTBEHHO
pacmupsieTcs. B Hero BXoaAT He TOJNBKO OOydYaromiuecs, IUIaHUPYIOIIHE 3aHUMAThCS
TBOPUYECKON M HCCIIENOBATEIbCKONW PabOTON B 00JacTH MaTeMaTUKH, WH(OPMATUKH,
(GU3MKN, 5KOHOMUKHA U B APYTUX OOJACTSIX, HO W T€, KOMy MaTeMaTHKa HYy>KHa s
UCIOJIb30BaHUs B IPOPECCUSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuxnanHas 3HaYUMOCTh MaTE€MaTHUKU OOYCIIOBJIEHA TEM, 4YTO €€ MpeaMETOM
ABIIAIOTCS (PYHIAMEHTAJIbHBIE CTPYKTYpPBl HAILLIETO MUpPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE ~ OTHOIICHUS, (YHKIUOHAJIbHBIE 3aBUCUMOCTH U  KaTE€ropuu
HEOIPEIEICHHOCTH, OT NPOCTEMINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTATOYHO CIOXHBIX, HEOOXOUMBIX JUJISl Pa3BUTHSI HAYUYHBIX M TEXHOJIOTMUECKUX UJIEH.
be3 KOHKpETHBIX MAaTeMaTHYECKUX 3HAHUM 3aTpyAHEHO NOHMMAaHWE MPUHIUIIOB
YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH, BOCHPHUITHE WM MHTEpPIpETalUs
Pa3HOO0Opa3HOW COIMANBHOM, SKOHOMHUYECKOH,  MOJUTUYECKOU MH(pOpManuH,
Mano3pQpeKkTuBHA MOBCEAHEBHAs MPAKTUYECKasl JEATEeIbHOCTh. BO MHOrmx cdepax
PO ECCUOHATIBHOM IESITEIbHOCTU TPEOYIOTCS YMEHHS BBINOJIHATH PACUETHI, COCTABIATh
QITOPUTMBI, TPUMEHATH (OPMYJIbl, MPOBOJUTH TI'E€OMETPUYECKHE HM3MEPEHUs U
MIOCTPOEHHUS, YNTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATHh U MPEACTABIATH HHPOPMALUIO
B BUJI€ Ta0NHU1, AMarpaMM U rpapuKoB, IOHUMATh BEPOSITHOCTHBIM XapaKTep cilydyalHbIX
COOBITHH.

OnHOBpPEMEHHO € paciIUpeHHeM cep NMPUMEHEHHs] MaTeMAaTHUKH B COBPEMEHHOM
oOmiectBe BcE Oosiee BaXKHBIM CTAaHOBUTCS MaTEMaTHMUECKUW CTHIIb MBIIIJICHUS,
IIPOSIBJISIFOIMICS B OINpPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce wn3ydeHus
MaTeMaTUKd B apceHall MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKLMS U ASAYKLHs, 0000IIEHNEe U KOHKPETU3ALlMsl, aHaJUu3 U
CUHTE3, KJaccu(ukanusa U cucreMaruzanusi, abcrparupoBaHue v aHaynorus. OObeKTbI
MaT€MaTUYECKUX YMO3aKJIIOUEHUM, TMpaBWIa WX KOHCTPYUPOBAHUSI PACKPBIBAIOT
MEXaHU3M  JIOTUYECKHX  IOCTPOEHUH,  CIOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
(dbopmynupoBaTh, 0OOOCHOBBIBATh M JOKa3bIBaTh CYXKICHHS, TEM CaMbiM (POPMUPYIOT
JOTWYECKUA CTHIb MbIIUIEHUA. Benymas poias NOpHHAIICKUT MaTeMaTHKE B
(GbOopMUPOBAHUN AJNTOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS M BOCIHUTAHUU YMEHHI
NEUCTBOBAaTh IO 3aJaHHBIM  aJIrOpUTMaM, COBEpPUIEHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHpPOBaTh HOBBIE. B mpouecce pelieHus 3anad - OCHOBBI I OpraHU3ALMH
y4eOHOW [eATEIbHOCTH Ha YpOKaX MaTeMaTWKH - pa3BUBAIOTCA TBOpYECKas U
MIPUKJIaJHAsi CTOPOHBI MBIIIIEHUS.

OOyueHne MaTreMaTuke NaET BO3MOXHOCTh Pa3BUBATh y OOYYAIOLIMXCS TOYHYIO,
palMOHAIBHYI0O U WH()POPMATUBHYIO pedb, YMEHHUE OTOMpaTh HamOoJiee MOAXOISIIne
A3BIKOBBIE, CUMBOJIMYECKHE, Tpaduueckue CpeAcTBa JUIsl BBIPAKEHHS CYKICHUW H
HaIJISIIHOTO X MPECTaBICHUS.
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Heo0xoauMbiM KOMIIOHEHTOM OO0Ield KyJbTypbl B COBPEMEHHOM TOJIKOBAHHUU
ABIIAETCS 00IIee 3HAKOMCTBO C METOJJaMH MMO3HAHUSA JCHCTBUTENbHOCTHU, IPEICTABICHUE
0 NpeIMeTe M METOJE MAaTEMaTHKH, €ro OTIMYUAX OT METOJ0B €CTECTBEHHBIX U
TYMAaHUTAPHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MaTEeMaTUKHA [JIsl pELICHUs
HAYYHBIX U IPUKIATHBIX 3a7a4d. TakuM o0pa3om, MaTeMaTndeckoe 00pa3oBaHUe BHOCUT
CBOI1 BKJIaJ B (hopMUpOBaHUE OOIIEH KYIbTYphI YEIOBEKA.

M3yyeHne MaTreMaTHKd CIIOCOOCTBYET 3CTETHUYECKOMY BOCIIHMTAHHUIO YEJIOBEKA,
MOHUMAHUIO KpacoTbl M M3SIIECTBA MATEMATHYECKUX PACCYXKACHUN, BOCHPHUITHUIO
reoMeTpudYecKux GopM, YCBOCHUIO UJIEU CUMMETPHH.

[TpuopureTHbiMU 1ETAMHU 00yUueHUs1 MaTemaTuke B 10-11 kitaccax Ha yrimyOnéHHOM
YPOBHE MPOJIOIKAIOT OCTABaThCA:

dbopMHpOBaHUE LEHTPAIbHBIX MAaTEMAaTUYECKUX TOHSITHM (YUCIO, BEIUYHMHA,
reomeTpuyeckas (Qurypa, mnepeMeHHas, BEpPOSATHOCTb, (YHKIUSA, MPOU3BOIHAS,
UHTErpai), 00ecrneurnBaroIIMX TPEEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMATUYECKOTO
00pa3zoBaHMs 00yUYaIOIINXCS;

NoJBEICHHE OOYyYarONIMXCsl Ha JOCTYIIHOM JJii HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMAaTHKU M OKPY>KAlOLIEro MUpa, MOHUMAHUIO MAaTEMATHKU KaK 4acTu
oO11el KylIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyalbHbIX M TBOPYECKUX CIOCOOHOCTEW OO0yYaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTHU, MUCCIEAOBATEIbCKUX YMEHHU, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKH;

(dopMupoBanre QyHKIMOHATIBHOM MaTeMaTHUYE€CKONH TPaMOTHOCTH: yMEHUS
pacro3HaBaTh MAaTEMaTUYECKUE ACHEKThl B PEAIbHBIX JKMU3HECHHBIX CUTYalUSX U TPU
U3YYEHUH JIPYTUX YUeOHBIX IPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3bIKE MAaTEMAaTUKH M CO3/[aBaTh MaTEMaTUYECKUE MOJIEIH,
NPUMEHSTH OCBOCHHBIN MaTeMaTUYeCKHUM anmnapar TUTSI perieHus
IPaKTUKO-OPUEHTUPOBAHHBIX 3aJlay, HMHTEPIPETUPOBATh W OLICHUBATh MOJYyYEHHbIE
pe3ynbTaThl.

OCHOBHBIMH JIUHUSAMH cojiepkaHus MmateMatuku B 10-11 kiaccax yriayOa€HHOTO
YPOBHS SIBJISIFOTCSI: «Hucna u BeIYUCTEHUDY, «Anredpa» («Anredpandyeckue
BBIDOKEHUS», «YpaBHEHUSI U HEPABEHCTBa»), «Hawama maTeMaTHYecKOro aHamu3ay,
«Teomerpusi»y  («I'eomeTpuueckne Qurypsl U UX  CBoWcTBay, «M3MmepeHue
FEOMETPUYECKUX BEIUYUH»), «BeposTHOCT © CcTaTUCTUKa». JlaHHBIE JIMHUU
pa3BUBAIOTCS MAPAJIIETBbHO, KaX/1ast B COOTBETCTBUH C COOCTBEHHOM JIOTUKOMN, OJHAKO HE
HE3aBUCHUMO OJIHA OT APYTOW, a B TECHOM KOHTAaKTe U B3aumozaerucTsuu. Kpome sroro, nux
0o0BeIMHSIET JIOTUYECKash COCTaBIISAIONIAs, TPAJUIMOHHO TMPHUCYIIAas MaTeMaThKe WU
IPOHM3BIBAIOIIAS BCE MAaTeMaTHYeCKHE KypCbl M COAEpP)KATEIbHbIE  JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMEHUE ONEPUPOBATH MOHATUIMU:
omnpenereHne, aKkcuoma, Teopema, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTelIbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKH, yMEHUE (POPMYIMPOBATH 0OPATHOE U MPOTUBOIOJI0KHOE
yTBEPXKIEHUE, TPUBOUTH MPUMEPHI U KOHTPIIPHUMEPHI,
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UCIIOJIb30BaTh METOJ, MaTEeMaTUYECKOM HHIYKUWU, TMPOBOAUTH JOKa3aTeJIbHbIC
pacCyXJeHHUs TpU PEIICHUH 3a7a4d, OICHUBATh JIOTUYECKYIO0 TMPaBHIBHOCTD
pacCyXJICHUI» OTHOCHUTCS KO BCEM yueOHBIM Kypcam, a (HOpMHpPOBAHHE JIOTUYECKUX
YMEHHM pachpenensercs Mo BceM rojaaM oOydeHHs Ha YpOBHE CpPEAHEr0 OOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maTtematuka sBISeTCs 00sS3aTEIbHBIM MTPEIMETOM
Ha JaHHOM YypoBHe oOpa3zoBanusi. Hacrosmeldd mnporpaMMoil MO MaTEMaTHKE
npeaycMaTpuBaeTcs M3ydeHue yudeOHoro mpeamera «MartemaTuka» B paMKax TpEX
yueOHBIX KYpCcOB: «AureOpa M Hayajga MaTeMaTHYEeCKOTo aHanuzay», «['eoMerpus»,
«BeposgaTrHocTh U cTaTUCTHKa». DOPMUPOBAHNE JJOTUYECKUX YMEHHUM OCYIIIECTBIIETCS Ha
NPOTSHKEHUH BCEX JIET O0yUeHHs Ha yPOBHE CPEIHET0 00IIero o0pa3oBaHus, a 3JIEMEHTHI
JIOTUKH BKJIIOUYAIOTCS B COJIEP KaHKME BCEX Ha3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee KONMMYECTBO 4YacoOB, HANpPABICHHBIX HAa M3yYE€HUE MAaTEMAaTUKH Ha
yriyoneHHoM ypoBHE - 544: B 10 kacce - 272 gaca (8 gacoB B Hezento), B 11 kmacce - 272
yaca (8 4acoB B HEJIEINIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHcKoro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3HUIIMK OOYYaroIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€Ha POCCUMCKOTO 00IlecTBa, MPEACTAaBICHUE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH, TPOLETYp TPaKIaHCKOTO
oO1ecTBa (BHIOOPHI, ONPOCHI U JIPYTroe), YMEHUE B3aUMOJCHCTBOBATh C COLIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) MaATPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HWJIECHTUYHOCTU, YBAXEHUS K
MPOLUIJIOMY M HACTOSIIEMY POCCHMCKOW MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKECHUSAM POCCUHCKUX MATEMaTUKOB U POCCUMCKOW MATEMATHYECKOM IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHWE JYXOBHBIX IEHHOCTEH pPOCCUHCKOro Hapoaa, CHOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, 3THUYECKOrO IIOBEJIECHUSA, CBSI3aHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHXKEHHM HAyKUM W JEeATEIbHOCTbIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAss OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELICHUN, PACCYXKACHHUI, BOCIPUUMUYUBOCTH K
MAaTeMaTUYECKUM aCIIEKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) ¢uzuyeckoro BOCUTAHUS:

c(OPMHPOBAHHOCTh YMCHHUS IMPUMEHSATh MaTeMaTHYECCKHUE 3HAHHMS B HMHTEpecax
30pOBOTO M 0€30mMacHOrO o0pa3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOC TIMTaHHWE, COATAaHCUPOBAHHBIM PEXKHUM 3aHATHH M OTJbIXa,
peryispHas (pu3Hueckas akTUBHOCTD), PU3NYECKOE COBEPIICHCTBOBAHME MPHU 3aHATHIX
CHIOPTHUBHO-03/I0POBHUTEIHLHON JCSITSILHOCTHIO;

6) TPyA0BOro BOCIIUTAHMSA:

TOTOBHOCTh K TPYyJy, OCO3HAHHE IICHHOCTH TPYIO0JIIOOUS, HHTEPEC K Pa3IHuHbIM
chepam TpodeCCHOHATBLHOW JEATEIHHOCTH, CBS3aHHBIM C MaTeMaTUKOW H e
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymiedl mpodeccuu u
peain30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUTAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHIO W CamMOOOpa30BaHWIO Ha MPOTSDKCHWU BCEH JKHM3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKHUX 3a/a4 MaTeMaTHUYCCKOM
HaIPaBJICHHOCTH;
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7) IKOJOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCThH IKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIIMAIBHON Cpeibl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa SKOJOTMYECKHX Npo0JieM, OpUEHTalus Ha MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUW JJis pelleHus 3aJady B 0OJaCTU OKpYyKarollel cpeisl,
IUTAHUPOBAHUE TMOCTYIKOB U OIIEHKU MX BO3MOKHBIX IMOCJEACTBHU U1l OKpYyKarouien
Cpenpbl;
8) HeHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU U OOLIECTBEHHOM MPaKTUKH, MOHMMAaHHE MAaTEeMaTUYECKON HAyKU Kak
cdepbl 4eT0BEUECKOM IeATEeIbHOCTH, STANoB €€ pa3BUTH U 3HAYMMOCTHU JJISl Pa3BUTHS
IMBWIN3ALUK, OBJAJCHUE S3BIKOM MaTEMaTUKH M MAaTeMaTUYECKOM KYJIbTypou Kak
CPEICTBOM  TO3HAHUS  MHpA, TOTOBHOCTh  OCYIIECTBIIATh  NPOEKTHYIO U
UCCJIEI0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTare nzydeHrus MaTeMaTUKH Ha YPOBHE CpeaHEro o0Iiero oopa3oBaHus y
obOyuaromerocs OyayT cGOpMHUPOBaHBI II03HABaTEIIbHBIC YHHUBEpPCAJbHBIC Y4YeOHBIS
JNEWCTBUS, KOMMYHUKATHUBHBIC YHHMBEpCAJIbHBIC YyYeOHBIC JCHCTBHS, PETYJISATHBHBIC
YHUBEpPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITEIHHOCTD.

Ilo3HaBaTeIbHbIEC YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble 1ornyeckue AeicTBu:

BBISIBIIAT M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPH3HAKKM MaTEMaTHYECKHUX
00BEKTOB, MOHATHUN, OTHOIICHUNA MEXIY MOHATHUSAMHU, (DOPMYIUPOBATH OMPEACICHUS
MOHATUH, yCTaHABJIMBATH CYIIECTBEHHBIM NpPHU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
00001IIeHNS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIIbHbBIC
U OTpUIIAaTeIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIITH MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3U W TMPOTHUBOPEUUS B
dakTax, TaHHBIX, HAOFOICHHUIX U YTBEPKACHUAX, IPeAJiaraTh KPUTCPUH JIJIS1 BBISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

JIeaTh BEIBOBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJTIOUYeHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSTEIBLHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKHX YTBEPKICHUH
(mpsiMBIe ¥ OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKJICHUS U BHIBOIBI;

BBIOMPATh CIIOCOO perieHus: yueOHol 3a7aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pernieHusi, BHIOUpaTh Hanbosee MOAXOASIINN ¢ YYETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KpUTEPUEB).
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ba3oBble uccieaoBare/bCKue 1eiCTBUA:

HCIIONB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HWHCTPYMEHT TO3HAHMUS,
(bopMyIHUpOBaTh BOMPOCH], (GUKCHPYIONTUE MPOTHBOPEUYHE, MPOOIEMy, YCTaHABINBATH
HMCKOMOE ¥ JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MTO3UIINIO, MHCHHC,

MPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIICIOBAHUE IIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, SBICHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKly OObEKTaMHU, SBICHUSMHU, POILECCAMMU;

CaMOCTOSTENIbHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIFOICHMS, WUCCIICAOBAHMS, OICHUBATH JTOCTOBEPHOCTh MOJTYyYEHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIEcca, a TaKXKe BBIIBUTATh
MIPEOJIOKEHUS O €TO Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBIISATH eDUIIMTHI HH(MOPMAIUH, TaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HA BOIIPOC
U JUISl pELICHUS 33/1a4u;

BbIOMpATh WMH(OpPMAIMI0O W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIMU3UPOBATH,
CUCTEMATU3UPOBATh U HUHTEPIPETHUPOBATH HMH(POPMAIIMIO PA3IUYHBIX BUAOB U (POpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh HMHGOPMAIIMIO, TPEACTaBIATh €€ B pasnu4HbIX (opmax,
WJUTIOCTPUPOBATH Tpauueck;

OIICHUBATh HAJIEKHOCTh MH(OpPMAIUU MO CAMOCTOSTENHHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMMyHnkaTUBHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKACHUS B COOTBETCTBHHM C YCIOBHUSIMH U
IEJSIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS TI0 XOIY PEIICHMs 3aJja4i, KOMMEHTHUPOBATh
IOJIyYEHHBIN PE3yJIbTAaT;

B XOJi¢ OOCYXIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOW TEMBI,
MpoOJIeMBbI, perraeMoi 3a7adu, BHICKA3bIBAaTh UJCH, HAIICJICHHbIE HA TOWCK PEIICHHUS,
COTOCTaBIIATb CBOU CYXJICHHS C CYXICHUSMU JPYrMX YYaCTHUKOB JHANIOra,
oOHapy>XHUBaTh PA3IMYUE U CXOJCTBO IMO3UIIMM, B KOPPEKTHOU (hopme GhopMyIupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTAaThl PEIICHHs] 3aJayd, JKCIIEPUMEHTA, HWCCIICIOBaHMUS,
MPOEKTa, CAMOCTOSATEIHHO BBIOMpaTh GoOpMaT BBICTYIUICHHS C Y4€TOM 3a1ad
MPE3EHTAIUU U OCOOEHHOCTEH ayTUTOPHUH.

PerJ'IHTI/IBHbIe YHUBECPCAJIbHBIC y‘leﬁHI)Ie I[CﬁCTBPIﬂ
Camoopranusanus:

COCTaBIIAITh IUIAH, aJTOPUTM pELIECHUS 3aJayd, BBIOMpPATh CHOCOO pELIEHUs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MHPOpPMALIUU.
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CaMOKOHTPOJIBb:

BJa/IeTh HAaBBIKAMH I103HABATEIbHOW PEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JIEHUCTBUM W MBICIMTEIBHBIX IPOLIECCOB, MX pE3yNbTAaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolLiecca M pPe3ysibTaTa PEIIeHUs MaTeMaTH4EeCKOM
3a/1a4y;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPHM PELICHUHM 3aJayH,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa LW U YCIOBHSIM, OOBSICHATH NPUYUHBI
JOCTHKEHHUS WU HETOCTUKEHUS pe3yJIbTaTOB I€ATEIbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHaA JCHATCJIbHOCTD:

MMOHUMATh U MCIIOJIh30BaTh MMPEUMYINECTBA KOMaHHON ¥ MHAUBUAYaIbHON pabOThHI
MpU  pelIeHUW Y4YeOHBIX 3a7a4, IPUHUMATh IIelh COBMECTHOW JICSTCIBHOCTH,
IJIAHUPOBATh OPTaHMW3AIlMI0 COBMECTHOW pabOThI, pacHpeneisTh BHABI pPadoT,
JIOTOBApUBAaThCS, OOCYXJaTh TMPOILECC M pe3yabTar paldoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNHoBBIX (opMax padboTel (oOcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBHITIOJIHATH CBOIO YaCTh padOThl M KOOPAMHUPOBATH CBOU
JICUCTBUA C IPYTUMHU YJICHAMU KOMAaH/bl, OLIEHUBATh KA4eCTBO CBOETO BKJIajJa B OOITUI
MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBHUSI.

IIpeaMeTHble pe3yJbTaThl OCBOEHHUS (eaepanbHOl padodeil mporpaMMbl IO
MaTeMaTUKe MPEeACTaBICHBI 110 TOJaM 00yUYEHHUS B paMKaX OTAEIbHBIX YYEOHBIX KypCOB B
COOTBETCTBYIOIIMX Pa3Aesiax HACTOSAIIEN POrpaMMBI.
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A>»

HOACHUTEJBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa U Havajla MaTEMaTUYECKOTO aHaJIU3a» SBISETCS OJHUM
U3 HauOoJsiee 3HAYMMBIX B MpOrpamMMe CpeIHEro oOiero oOpa3oBaHMs], MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3zy Il H3y4YeHHUsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYyroil CTOpPOHBI, (OPMHUPYET JIOTHYECKOE H
a0CTpaKTHOE MBIIIJICHUE OOYy4YalolUXCsi Ha YpOBHE, HEOOXOAMMOM JJISI OCBOCHHS

MH(POPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U APYIUX JIUCLMIUIVH.
B pamkax paHHOro ydeOHOro Kypca OOydYaroluecs OBJIAJIEBAIOT YHHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOMHAYKH, KOTOpas (OpMyIUpyeT CBOM  JIOCTHOKCHHS

B MaTeMaTuueckoil hopme.

VY4eOHblll Kypc ayireOpbl U Ha4aJl MaTEMaTUYECKOr0 aHaju3a 3aKJIaJIbIBA€T OCHOBY
JUIs1 YCTICLITHOTO OBJIaICHUS 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHUsI OCHOBHBIX
TEHJICHIIUHN Pa3BUTHUS YKOHOMUKH U OOIIIECTBEHHOM KU3HU, TTO3BOJISIET OPUCHTUPOBATHCSA
B COBPEMEHHBIX IMMPOBBIX U  KOMIBIOTEPHBIX  TEXHOJIOTHSIX, YBEPEHHO

UCIIOJIb30BaTh WX JUIA JajbHEHIIero oopa3oBaHus U B MOBCEIHEBHOM
KU3ZHU. B 10 xeBpemst oBiajieHne aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIUSMH aJIreOpbl U MaTeMaTHUYECKOro aHalli3a Pa3BUBACT YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MUCTUHHOCTH, JOKA3bIBaTh YTBEPKIACHUS C
MOMOIIBI0 WHAYKIIMK U PacCyXkaaTh JACAYKTHMBHO, WCIOJIb30BaTh OOO0OIIEHUE W
KOHKpETH3alluio, al0CTparupoBaHWe W aHaJOTHio, (OPMUPYET KpEaTUBHOE W
KPUTHUYECKOE MBIIICHUE.

B xone nzyuenust yueOHOro kypca «Anredpa u Hayajia MaTeMaTUYeCKOro aHau3a»
00yyJaroKecs: MoJIy4aroT HOBBINM ONBIT PELISHUs MPUKIAAHBIX 33/1a4, CAMOCTOSTEILHOTO
MOCTPOCHUSI MaTeMAaTHYECKUX MOJEJIEH peallbHBbIX CHUTyalluid, WHTEpIpeTaluu
MOJTYYEHHBIX PEIICHUH, 3HAKOMSITCS ¢ TPUMEpaMHi MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE, HAYKE U HMCKYCCTBE, C BBIJAIOMIMMUCA MAaTEMAaTUYECKUMHU OTKPBITUSMHU U HX
aBTOpPaMHU.

VY4eOnbll Kypc 001a/1aeT 3HAYUTEIBHBIM BOCITUTATEIILHBIM ITOTEHITUATIOM, KOTOPBIi
peanu3yeTcss Kak uepe3 Y4ueOHBIM MaTepuall, CIOCOOCTBYIOMIHMK (HOPMUPOBAHHUIO
Hay4YHOT'O MUPOBO33PEHUS, TAK U Yepe3 CenupuKy yaeOHOM AesITeTbHOCTH, TpeOyIoIei
MPOJOJIKUTEILHON KOHUEHTPAllUK BHUMAHUS, CAMOCTOSTEIbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe mertomuku oOydyeHHs aireOpe ¥ HavajaM MaTEeMaTHYECKOTO aHalln3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0y4YCHUSI.

B cTpyktype ydeOHOro kypca «Anrebpa U Hadajla MAaTeMAaTHYECKOTO aHAIM3a»
BBIJICJICHBI CIIETYIOUIUE COJEPKATEIbHO-METOINYECKHUE TUHUU: «UKCa U BEIYMCIICHUSY,
«Dynknun u rpadukny, «YpaBHEHHS 1 HEpABEHCTBay, «Havana MareMaTnueckoro
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aHanuza», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEP)KATEIBbHO-METOIUYECKHE
JIMHUU W3Y4YalOTCA HA MPOTSHKEHHM JIBYX JIET OOY4YEHHUs HAa YPOBHE CPEAHEro OOIIero
o0Opa3oBaHMsl, ECTECTBEHHO JIOMOJHSISA APYr Apyra M MOCTEIEHHO HACHIIIAsICh HOBBIMU
TeMaMUu | paszfenaMu. JaHHbI yueOHBIH KypcC SBISETCS MHTETPATUBHBIM, MOCKOJBKY
o0BeIMHSET B ce0e cofepKaHue HECKOJIBKMX MAaTEMaTHUECKUX JAUCLUUILUINH, TAKUX Kak
anredpa, TPUTrOHOMETPHSI, MATEMaTUYECKUN aHATIU3, TEOPHUSI MHOKECTB, MaTeMaTH4YecKas
noruka u apyrue. [Io mepe Toro kak oOyuaromuecs: OBIaaeBaloOT BcE€ Oosiee MIMPOKUM
MaTeMaTU4YeCKUM  ammaparoM, Yy HHUX  TOCleoBaTeNbHO  (opmupyerca u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJENb peajJbHOM CHUTyalluH,
OPUMEHSTh 3HAHMS, TOJYYEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, HIJisi pPelIeHHs
CaMOCTOSITENIbHO  C(OPMYJIIMPOBAHHOM  MaTeMaTHYeCKOM  3ajaud, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenpHO-MeTOIMYECKass JMHUS «Yucna W BBIYMCICHUS» 3aBEpILACT
dbopMUpOBaHKE HABBIKOB MCIIOIB30BAHUS JEHCTBUTENBHBIX YUCEN, KOTOPOE OBLIIO HAYaTO
Ha YpOBHE OCHOBHOTIO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero o0miero oopazoBanus
ocoboe BHHMaHUE ynemsieTcsi (OPMUPOBAHUIO HABBHIKOB PAaIlMOHATBHBIX BBIYUCIICHUH,
BKJTIOYAIONINX B C€Os MCIIOJIb30BAHNUE PA3NUYHBIX (POPM 3aIUCH YUCIIA, YMEHHUE JeNaTh
MPUKHUIKY, BBITOJIHITH MPUOIMKEHHBIE BEIYUCIICHUSI, OIICHUBATh YMCIIOBBIC BBIPAKEHUS,
paboTaTh ¢ MaTeMaTHYEeCKMMHM KOHCTAaHTaMHU. 3HAKOMbIE OOydYalOIIMMCS MHOYXECTBa
HaTYpaJIbHbIX, IE€JIbIX, PALMUOHAIBHBIX U JEUCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4ucel. B Kaxa0M W3 3THX MHOXECTB PacCMaTpUBAIOTCS
CBOICTBEHHbIE €My cHeUu(pUUEecCKHe 3aJaud U ONepaluu: JeJIEHWEe Haleo,
ONEpUPOBAaHME OCTaTKAMM HAa MHOXECTBE IEJbIX 4YHCel, OcoOble CBOICTBa
palMOHAJIbHBIX W UPPALMOHAIBHBIX YHUCEN, apu(MeTHyYecKue Omepaluu, a TakkKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnarogapss mocnemoBaTeNbHOMY pACHIMPEHUIO Kpyra HCIOJB3yeMbIX YHCET |
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPHUMEHEHHUs IS PEHICHHUsS Pa3IuyHBbIX 3a1a4
dbopMupyeTcsi MpeAcTaBIeHHE O E€AMHCTBE MAaTeMAaTUKH KaKk HaykKu U e€ poiid B
MOCTPOCHUU MOJENIe pealbHOr0 MHpa, IIMPOKO HCHOIB3YIOTCS 00001eHne u
KOHKPETH3AIIHS.

Jluanst «YpaBHEHUS U HEPABEHCTBAY PEAIM3yeTCs Ha MPOTSKEHUH BCETO 00yIeHUS
Ha YpOBHE CpeIHero oo1ero o0pa3oBaHus, MOCKOJIbKY B KaxaoM pazjnene [IporpaMmel
NpEeIyCMOTPEHO pEeLIeHHEe COOTBETCTBYIOUIMX 3anad. B pesynbrare oOyuaromiuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOAAMHU PEIICHUS PalMOHAIBHBIX, HUPPAIHMOHAIBHBIX,
NOKa3aTeNbHbIX, JOrapu(pMUUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUMN, HEPABEHCTB U
CHUCTEM, a TakXke 3ajad, cojaepkamux mnapameTpbl. [lodmydeHHbIE yMEHHS LIMPOKO
UCIIOJIB3YIOTCSI TIPU UCCIIEIOBAaHUM (PYHKLMI ¢ TOMOUIBIO MTPOU3BOJHON, IPU PEIICHUU
NPUKJIATHBIX 3a7a4 U 3a/a4 Ha HAXOXKJEHUE HAMOONBIINX M HAUMEHBIINX 3HAuYCHUI
¢bynkuuu. JlanHas coaepkarenbHas JUHUS BKIIOYaeT B ce0s Takxke (popMUpOBaHUE
YMEHHA BBIMOJHATH pacu€Tel 1O ¢opMylaM, MpeoOpa3oBaHHs PAMOHATBHBIX,
UPPAIMOHATIBHBIX ¥ TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TAKKE BRIPAKEHUH,
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colepXamux cTerneHd u Jjorapudmbl. brarogaps u3ydeHuio anredpanveckoro
MaTepuaga MPOUCXOAUT JallbHEHIee pPa3BUTHUE aJTOPUTMUYECKOTO W aOCTPAKTHOTO
MBIIUICHUS 00y4Jaromuxcsi, GOPMHUPYIOTCS] HABBIKU A€ TyKTUBHBIX PACCYKICHHM, paOOThHI
C CUMBOJIbHBIMH (pOpMaMH, MpeaCcTaBICHHs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE
pPaBEHCTB U HepaBeHCTB. Anredpa npeanaraet 3 PeKTUBHbIE HHCTPYMEHTHI JJIS PELICHHUS
NPAaKTHUECKUX M €CTeCTBEHHO-HAYYHBIX 3a]a4, HarisigHO JEMOHCTPHUPYET CBOHU
BO3MOXKHOCTH KaK SI3bIKa HAyKH.

ConepxarenpHo-MeTOMYeCKass JHMHUA «DYHKIMM U TpaQUKU»  TECHO
neperuvieTaeTcs ¢ IPyruMU JJUHUAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a7aéT  TOCJENOBATEIbHOCTh  W3YyYEHHUs  Marepuana. VI3yueHwe  CTETIEHHOWH,
NOKa3aTeIbHOM, JIorapu(PMUYECKOH U TPUTOHOMETPUYECKHX (YHKIIHA, WX CBOHCTB H
rpaduKoOB, HCIIOJIb30BaHUE (PYHKUUH I pEIIeHUs 3a]1a4 U3 APYTHX YIeOHBIX IPEAMETOB
U peaJbHON KHU3HU TECHO CBA3aHO KaK C MaTEMaTUUYECKUM aHAIIU30M, TaK U C PEIICHUEM
ypaBHEeHUN M HepaBeHCTB. [Ipu 3ToM Gomblnoe BHUMaHHE yneiseTcs (popMHpOBAHHUIO
YMEHHsI BBIpakaTh (OpMyJIaMHU 3aBHCHUMOCTH MEXKIY pPa3IHMYHBIMH BEITUYHMHAMH,
UCCIIeIOBaTh TOJy4YeHHbIE (YyHKIMH, CTpOUTh uX rpaduku. Matepuan 3TOi
COJIep’KaTeNbHON JIMHUM HAlleIeH Ha Pa3BUTHE yYMEHUW M HAaBBIKOB, IMO3BOJISTFOIINX
BBIp@XaTh 3aBUCHMOCTH MEXAYy BEIMUYMHAMHU B PA3IMYHON (PopMe: aHATUTHYECKOH,
rpaguueckoil u cioBecHOl. Ero nzydyenue cnocoOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO
MBILUIEHUS], CHOCOOHOCTH K 000OLIEHHUIO M KOHKPETU3aLlUH, UCTIOIb30BAHUIO aHAIOTUH.

ConepxarenpHast nauHMs «Hawana wMareMaTudeckoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO PAaCHUIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKJIaJHBIX 3ajad,
JOCTYMHBIX 00yUYarOIMMCS, TaK KaK y HUX MOSBIISETCS BO3MOXHOCTb CTPOUTDH TpapuKu
CJIOKHBIX (YHKIUH, ONpenesaTh UX HauOOobIINE U HAMMEHBIINE 3HAYCHHU S, BBIYUCISATh
wiomanu ¢Guryp u o0ObEMBI TeJ, HAXOJUTh CKOPOCTU U YCKOPEHHMs mpoleccoB. [lanHas
coJiepKaTenbHasl IMHUS OTKPHIBAET HOBBIE BOBMOXXHOCTH MOCTPOCHHSI MaTEMaTHUECKUX
MOJIeJiell peaNbHBIX CUTyalluid, TO3BOJISIET HAXOAWTh HAWIydlllee pEIIeHHE B
NPUKJIATHBIX, B TOM YHCJE€ COLMAIbHO-d)KOHOMUYECKUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMM MAaTeMaTHYECKOr0 aHaju3a CIOCOOCTBYET pAa3BUTHIO aOCTPAKTHOIO,
(GbopMaIbHO-TOTHUECKOTO Y KPEAaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUI
pacrmo3HaBaTh NPOSBICHHUS 3aKOHOB MaTEeMaTHKA B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs y3HalOT O BBLAAIOIIMXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJAE Pa3BUTHS
MaTeMaTHKHU Kak HayKH, U 00 UX aBTOpax.

CopnepxarenpbHO-MeTOIMYecKas JTUHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B ce0s
3JIEMEHTHI TEOPUU MHOXXECTB M MaTeMAaTUYECKOM JIOTUKHU. TeopeTHKo-MHOKECTBEHHbIE
NPEJCTaBICHUS TPOHMU3BIBAIOT BECh KypC UIKOJBHOM MaTeMaTUKH M MpeJiararoT
Haubosiee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIONINI BCE pa3ieibl MaTeMaTHKU U €€
NIPUJIO’KEHUH, OHU CBSI3BIBAIOT Pa3HbIe MATEMATHUECKUE AUCIUILINHBI U MX TIPUIIOKEHUS
B eauHoe 1enoe. [loaToMy Ba)XXHO JaTh BO3MOXKHOCTH OOYYarolEeMyCsi MOHMMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MAaTEMATHKH M UCIIOJIb30BaTh €ro
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JUTSL BBIPAXKEHUS CBOMX MbICei. JIpyruM Ba)KHBIM NMPU3HAKOM MAaTeMaTHKU KaKk HAyKH
ClIenyeT TPHU3HATH CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWUN W  CJIEIOBAaHUC
onpenenéHHbIM TpaBUWIaM TOCTPOSHHUS J0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTeMaTHUYeCKOW JIOTUKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIITUICHHS
oOydJaronmxcsi, MO3BOJISET MM CTPOUTH CBOM PACCYKICHHS HAa OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUSI.

B yue6HOM Kypce «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAIM3ay MPUCYTCTBYIOT
OCHOBBl MaTEMaTHYE€CKOTO MOJICIUPOBAHUS, KOTOpPbIE MPHU3BaHBI CIOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB MOCTPOCHUSI MOJIEJIEH peaNbHBIX CHUTyallud, HCCIEIOBaHUS
ATUX MOJENe ¢ TMOMOIIbI0 amnmapara anredpbl M MaTeMaTHYeCKOro aHalu3a,
MHTEPIPETALMU TOJYYCHHBIX pe3yJabTaToOB. Takue 3aJaHus BIUIETEHbI B KaXIbId W3
pa3lieJIoB MpOrpaMMbl, TOCKOJIbBKY BE€Ch Marepuajd y4eOHOro Kypca MIMPOKO
UCIIONIB3YETCs JIsl pEIICHUS TPUKIIAAHBIX 3a1a4. [Ipu perieHnn peaabHbIX TPaKTHIECKUX
3ajad  oOydaromuecsi  pa3BUBAIOT  HAOJIOATENIbHOCTh,  yYMEHUE  HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh AHAJIOTHI0, 00001aTh U
KOHKPETH3UPOBATh MpobaemMy. JlesTeaprHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHHS
NPUKIATHBIX 3a7ad OPTaHW3yeTCs B MpPOIecCe M3ydeHHUs BCEX TeM y4eOHOro Kypca
«AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHaTTNU3ay.

Ha usydenne yueOHOTO Kypca «AnrebOpa W Hadalla MaTeMaTHYECKOTO aHaJHn3a
otBonuTcs 272 yaca: B 10 kiacce - 136 yacos (4 yaca B Heento), B 11 kinacce - 136 yacos
(4 gaca B HeeIIO).

COIAEPKXAHUE OBYUYEHUA
10 KUIACC

Yucaa v BIYUCICHUA

Pammonansupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, TPOIEHTHI,
OeckoHeuHble Tiepuoanueckue aApoou. [lpumenenue qpo0eit U MPOIEHTOB Jis PEIICHUS
MIPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOW KU3HHU.

JlelicTBUTENbHBIE  4HWCIA.  PalnvoHanbHbIE W UPPAlMOHAIBHBIE  YHUCIIA.
ApudmeTrnyeckue onepanuu ¢ JeUCTBUTEILHBIMUA YucIaMu. Moaylb JeHCTBUTEIBLHOTO
yucya u ero cpoiictBa. [IpubanxEHHbIe BRIUKCICHUS, PABUJIa OKPYTIICHUSI, MPUKUIKA U
OIICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenn ¢ 1eabIM Ioka3areiaeM. buanom Hrrorona. Mcnonab3oBanue mOAXOIsIIICH
GbopMBI 3amUCH  JIEUCTBUTENBHBIX YHCEN IS PEIICHUS TMPAKTHYCCKUX 3a/lad U
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTRBA.

Crenensb ¢ paluoOHaIbHBIM IOKA3aTENIeEM U €€ CBOMCTBA, CTETIEHB C ICCTBUTEIIbHBIM
MIOKA3aTeJIEM.

Jlorapudm uncna. CoiictBa jorapudma. [lecaiTuunbie U HATypaabHbIE JOrapU(PMBI.

14



®denepanpHas padbouast mporpamma | Maremaruka. 10-11 kmaccsr (yriyOa€HHBIN YPOBEHbD )

CuHyCc, KOCHMHYC, TaHI'€HC, KOTAaHI€HC 4YHCIOBOI'O aprymMeHTa. ApKCHHYC,
aPKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUSI.
PaBHOCHUIIBHBIE ypaBHEHHs W ypaBHEHMA-CIEACTBHA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJBI PEHICHHUS IENbIX W JPOOHO-pAllMOHANBHBIX YPAaBHEHHH H
HEpPaBEHCTB. MHOTOWIEHBI OT OAHOW NEpEMEHHOM. [lefieHne MHOrowieHa Ha MHOTOYJIEH
¢ octatkoM. Teopema besy. MHorousens! ¢ riensiMu koddduimentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppanuonaneHble ypaBHEHHs. OCHOBHBIE METOIBI PEUICHUS HPPALHOHAIBHBIX
YPaBHCHUU.

[Toka3artenbHble ypaBHEHHMS. (OCHOBHBIE METOABI PEIICHUS IOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COAECPKAITUX JTOrapru(MBI.

Jlorapupmuueckne ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JOrapu(PMUUYECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemienue cucreM JIMHENHBIX YpaBHEHUN. MaTpu1la CUCTEMBI IMHEUHBIX YPABHEHUN.
Omnpenenurens MAaTPULbI 2X2, €r0 TEOMETPUUYECKUN CMBICIT U CBOICTBA, BBIYMCIIEHUE €TO
3HAYCHUS, IPUMEHEHUE OIPEACIUTEN Ul PEUICHUs CUCTEMbl JIMHEHHBIX YPaBHCHUM.
Pemenne mnpukiagHeiX 3agad ¢ [OMOIIBIO CUCTEMBl JIMHEWHBIX YPaBHEHHUM.
HccenenoBanne NOCTPOSHHON MOJENH C IIOMOIIBIO MAaTPHUILL U OIIPEAECITUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pealbHOM CHTyallMd C ITOMOIIBIO
YPaBHEHUM M HeEpaBeHCTB. lIprMeHEHWEe ypaBHEHHWI W HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKHX 3aJ1ay U 3a7a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeaIbHON KU3HU.
DOyHKUMH U TPaPUKH

OyHkius, cnocodbl 3amaHus  GyHKUMA. B3aumHO oOpaTHble  (DYHKIUH.
Kommnozumms dyukuwmii. I' padux Gynkiuu. DneMentapHbie mpeodpa3zoBanus rpadukos
GyHKIIUA.

OOsacTh ompefesneHuss U MHOXECTBO 3HaueHuid ¢yHkuuud. Hymm dyHkmum.
[IpomexxyTkn 3HAKOMOCTOSIHCTBA. UETHhle W Heu€THble (QyHKuuU. llepuogmueckue
dbyukiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIMK. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
HauGomnbiee u HaumeHblIee 3HaueHus1 (QYHKIMHU HAa TPOMEXKYTKE.

JluneiiHasi, KBajgpaTU4yHasi U JAPOOHO-IIMHEHHAs (QYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas (yHKUUS C HaTypajbHBIM M LIENbIM MOKazaTeneM. EE cBoiictBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0i CTeneHW Kak (PyHKIMM oOpaTHOW CTEMEHU C
HaTypaJIbHBIM MOKa3aTEJIEM.
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[TokazarenbHass u Jsorapupmuyeckas (QyHKIMHM, HX CBOMCTBa U TpauKH.
Hcnonp3oBanue rpadukoB GyHKIUI 1715 pelICHHUs] YpaBHEHUIA.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONPEAEICHIE TPUTOHOMETPUUYECKUX (HYHKIIUIH
YUCIJIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBHCHMOCTH B peajbHBIX Mpolleccax M sBIeHUsX. ['paduku
pEaIbHBIX 3aBUCUMOCTEM.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

[TocmenoBaTenbHOCTH, CIIOCOOBI  3adaHUsg  IIOCIEIOBATEAbHOCTENH. MeToxn
MAaTeMaTHYECKOW HWHAYKIMM. MOHOTOHHBIE W OTPAHUYCHHBIC IOCIEAOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHUSI MATEMAaTUYECKOTO aHaIN3a Kak aHajn3a 0ECKOHEYHO MaJlbIX.

ApudmeTrnueckass U TeOMeTpUUecKas IMporpeccud. beckoHeuHo yObIBaroImas
reomerpuyeckas mnporpeccusi. Cymma OECKOHEUYHO YOBIBAIOLIEH TI€OMETPUYECKOM
nporpeccuy. JIMHEMHBIM M AKCHOHEHUUAIBHBIA pocT. Uucino e. dopMmyna CIOKHBIX
IIpOLECHTOB. VICoIb30BaHKUE MIPOTPECCUN UL PELICHUS PEAIBHBIX 3a7a4 MPUKIAJIHOTO
Xapaxkrepa.

HenpepriBable QyHKIMU U UX cBoiicTBa. TOUKM pa3pbiBa. ACUMOTOTHI TpapuKOB
¢ynkiuil. CBoiicTBa (yHKUMN HENpepbhIBHBIX Ha OTpe3ke. MeToj HMHTEpBaloB s
pelieHuss HepaBeHCTB. IIpuMeHeHne CBOMCTB HENMpPEPBIBHBIX (PYHKIMM JUIsl pelIeHUs
3a7ad4.

[lepBas m BTOpass mHpou3BOJHbIE (PyHKUMU. OnpeneneHue, reOMETPUUYECKUN U
(u3MYECKUil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUY.

[IpousBoaHbie 37eMeHTAapHBIX (yHKUMNA. [Ipom3BogHAs CyMMbl, NPOU3BENCHHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIUH.

MHo:xecTBa M JIOTHKA
MHoOXecTBO, onepalny HaJl MHOXECTBAaMU M WX CBOMCTBa. Jnarpammsel DJilnepa-
Benna. IIpuMeHenne T€OpETUKO-MHOKECTBEHHOIO ammapara Jjis ONHCAHUS pealbHbBIX
MPOIIECCOB U SIBJICHUH, TPU PEIICHUH 3aJ]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.
OnpeneneHue, TeopemMa, CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, CIEACTBUE,
JI0KAQ3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC Yucaa v BbIYUCICHUS
HarypanbHble u uensie yncina. [IpumeHenne npu3HakoB J€TMMOCTH LETbIX YHUCEN,
HanOonbIMi o0t aenutensd (nanee - HOJl) m HammeHbIee odiiee kpatHoe (naiee -
HOK), octaTkoB o Moayito, anroputMa EBkiamnaa aiis pemeHust 3aj1a4 B IEJbIX YHCIax.
KommiekcHble yucia. Anredpamdeckass U TPUTOHOMETpUYECKass (OpMbI 3aluCH
KOMIUIEKCHOTO 4Yucia. Apu@MeThudeckue Oomepalud ¢ KOMIUICKCHBIMA YHCJIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENl Ha KOOpIMHAaTHOM miockoctu. ®opmyna Myaspa.
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Kopnu N-oi1 cTreneHu n3 KOMILIEKCHOrO 4Kcia. [I[puMeHeHne KOMIUIEKCHBIX YHCEIN IS
pereHust GU3NIECKUX U TEOMETPUICCKUX 3a7a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YPaBHEHHIl U HEpPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI H
CUCTEMBI-CIIEACTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUI C MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penenrne TpuroHoOMeTpu4eCKUX HEPABEHCTB.
OCHOBHBIE METO/bI PELICHHS MTOKA3aTeNbHBIX U JIOTAPU(PMUUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUSI UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHHWS CHUCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IapaMETPAMMU.

[IpumeHeHne ypaBHEHMM, CUCTEM W HEPABEHCTB K PEUICHUID MaTEMaTUYECKHUX
3a/a4 M 3a/1a4 U3 Pa3IMYHbIX 00JlacTell HAYKM U pEaIbHOW JKM3HU, HHTEpIIpETaIus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommozurnuu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHUH W
HEPAaBEHCTB HA KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre MeTo bl pelieHus] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTO b
pelIeHus 3a7ay ¢ mapamMmeTpaMH.

Ucnonb3oBanue rpadukoB (yHKIUNA JJIsI  UCCIEIOBAHMUS  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BOZHUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX PEIMETOB
Y PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[IpumeHeHne NPOM3BOIHON K HCCIENOBAaHUIO (DYHKIMA HAa MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxjaeHue HauOOJBIIEr0 W HAWMMEHBIIETr0 3HAYCHHH HENpephIBHON
(yHKUIHU Ha OTPE3KE.

[TpumeHenne npoN3BOAHOM [T HAXOXKACHHS HAUTYYIIIErO PEMICHHS B IPUKJIIAIHBIX
3a/1ayax, JUisl ONpeaesIeHus CKOPOCTH U YCKOPEHUS MpoLecca, 3aJaHHoro (opMyson uiu
rpaguKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  IepBoOOpa3HbIX. IlepBooOpa3HbIe
arieMeHTapHbIX QyHKIMH. [IpaBuia Hax0XIeHUS TEPBOOOPA3HBIX.

HNuterpan. 'eomMeTpudyeckuid CMBICH HHTErpaia. BeluncieHue OrnpeneséHHOro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[Ipumenenne nHTErpana Uisi HAXOXKACHUS TUIOMIAJAeH TIOCKUX (GUryp u 00bEMOB
F€OMETPUYECKUX TEI.

[Tpumepsr  pemieHuit  nudepeHIMaTbHBIX — yYpaBHEHHA. MaTtemMaTH4ecKoe
MOJIETUPOBaHUE PeabHBIX MPOIECCOB € MOMOIIBIO0 UG DEepeHIINATBHBIX YPaBHEHUH.
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HPEAMETHBIE PE3YJIBTATBI

K xoHy o0yudenus B 10 kiacce oOydaromMiics NOTYyYUT CIEYIOIUE IPEIMETHbBIE
pe3yJbTaThl IO OTACIBHBIM TeMaM (enepabHoi padouel mporpaMmsl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMATUYECKOTO aHATIN3ay:

Yuciia ¥ BBIYMCICHUA:

CBOOOZHO OINEpPUPOBaTh TOHATHUAMHU: pAIMOHATBHOE YHUCIO, OECKOHEYHas
nepuoAnYecKas 1po0b, IPOIEHTHI, UPPAMOHATFHOE YHCIIO0, MHOXKECTBA PAIllHOHATBHBIX
Y JIEMCTBUTENBHBIX YNCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

MPUMEHSATH APOOH U MPOLEHTHI JJIA PEIICHUsS NPUKIAJAHBIX 3aJa4 U3 pa3InYHbIX
OTpaciiell 3HAaHUHM U pEeajIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIC BBIYMCICHUS, IpaBUIa OKPYTJIEHUS, NPUKUAKY U
OLICHKY Pe3yJIbTaTa BbIYNCICHUN;

CBOOOHO ONEpUPOBATh NOHATUEM: CTETIEHb C LEJIBIM [I0KA3aTeIeM, UCIOIb30BaTh
NOIXOAITYI0 (POPMY 3alMCH AEHCTBUTEIBHBIX YUCEII AJISl pELICHUS] TPAKTUUECKUX 3a/1a4
U IIPEACTABIICHNS TaHHBIX;

CBOOOJHO OIEpPUPOBATH MOHATHEM: apUPMETHUYECKUH KOPEHb HaTypajJbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OMEPHUPOBATH MOHATUSIMU: JJOrapu(pM 4ncia, J1eCATUYHbIE U HaTypAJIbHbIE
norapuMsl;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC
YHUCJIOBOTO apIyMEHTa;

ONEPUPOBATh NOHATUAMH: APKCUHYC, AapKKOCHHYC U apKTaHI'€HC YHMCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

IPUMEHSTH PA3JIMYHBIE METOIbI PEIICHUS PAIIMOHATLHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh TOHATUSMHU: MHOTOYIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEIbIMH KOd()PHUIMEHTaMU, KOPHU MHOTOYJICHA, MPUMEHSTH JeJICHUE
MHOTI'O4JIEHa Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s pereHuns
3a1ad4;

CBOOOJHO OIEpPUPOBATH MOHATHSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHMI, MaTpula,
OTPENEIIUTENIb MATPUIIBI 2 X 2 U €r0 F€OMETPUUYECKHUIN CMBICH, UCIIOJIb30BATh CBOMCTBA
onpenenuTens 2*2 ajig BBIUKCICHUS €r0 3HAYEHUS, NMPUMEHSTHh ONPENSTUTENN IS
pELICHNs CUCTEMbl JIMHEWHBIX YPAaBHEHWH, MOJEIHMPOBATH PEAJIbHBIE CUTYallMU C
ITIOMOUIBI0 CHUCTEMBI JIMHEWHBIX YPaBHEHHWH, HCCIIEIOBATh IOCTPOEHHBIE MOJEIU C
ITOMOUIBIO MaTPUI] ¥ ONPEIEINUTENEH, MHTEPIIPETUPOBATH IMOJTYUYECHHBIN pe3yJIbTaT;

MCIIOJIh30BaTh CBOMCTBA JCHCTBUN C KOPHAMU JJI TPeoOpa30BaHMsI BBIPAKEHUM;
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BBHITIOJIHATh TPEOOPa30BaHUSI YHUCIIOBBIX BBIPAKEHUN, COACPKAIINX CTEIICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIONIb30BaTh CBOMCTBA JorapumoB s MpeoOpa3oBaHUsA JOrapUuPMHUUECKUX
BBIPAKEHU;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMHU: HppalroHaIbHBIC, TOKA3aTEIbHBIC U
JorapuMUYECKUE ypPaBHEHHS, HAXOAWTh WX PEIICHUS C IMOMOIIBI0 PAaBHOCHIBHBIX
NIEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYJBl I MpeoOpa3oBaHUS
TPUTOHOMETPHUUECKHUX BBIPAKCHHI;

CBOOOJHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUYECKOE YPaBHECHHE, MPUMECHSTH
HEeoOXomuMble (OPMYJIBI ISl PEHMIEHWS OCHOBHBIX THIIOB TPUTOHOMETPUYCCKUX
YPaBHEHMU;

MOJICIUPOBATh peajbHBIC CUTyaIlMH Ha S3BIKE aareOphbl, COCTABIATH BBIPAKCHHS,
ypaBHEHUs, HEPABEHCTBA MO YCIOBHUIO 3a/1aud, MCCIIEAOBATh MOCTPOCHHBIE MOJETH C
UCTIOJIb30BaHUEM armapaTa anreOpsbl.

DOyHKUMH U TPAPUKH:

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: (GYHKIHUS, CHOCOOBI 3adaHus (QyHKIIUH,
B3aMMHO OOpaTHbIe (YHKIHUU, KOMIO3UIUS (PYHKIUH, Tpa@uK (QYHKIUHU, BBITIOJHSITH
aJIEeMEHTapHbIE MpeoOpa3oBaHus rpa@uKoB HYHKIIHIA;

CBOOOJTHO OTIEpUPOBATH MOHATUAMHU: 00JIACTh ONPEACIICHUS U MHOKECTBO 3HAUCHUI
byHKUIMU, HYTH QYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OTMIEPUPOBATH MOHSATUSIMH: 4YETHBIC U HEUETHBIC (DYHKIINH,
nepuoguyeckue (QPyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U
MUHUMYMBbI (YHKITMY, HAUOOJbIIIEE M HANMEHbIIIee 3HAaUeHHE (PYHKITUU Ha MPOMEKYTKE;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIIMS C HATYPaTbHBIM U LEITBIM
nokasareyieM, rpaduk cTeneHHOW (YHKIMH C HATypajdbHBIM W IIEJIBIM TIOKAa3aTelieM,
rpaguk KOpHS H-OM CTENeHW Kak (PYHKIMH OOpaTHOM CTENEeHH C HaTypaJbHBIM
MoKa3aTeseM;

OTIepUPOBATh MOHATUAMHU: TUHEHHAS, KBaJ[paTUIHAS U IPOOHO-TMHEHAS (PYHKITUH,
BBITIOJIHATDH SJIEMEHTAPHOE UCCIIEIOBAHKE U MTOCTPOEHUE UX TpadHKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMU: TIOKa3aTeNbHAas U JorapudmMuueckas
GbyHKIIUU, ©X CBOMCTBA U rpadUKH, UCTIOJIB30BATh X TpadUKu JIJIsl pellieHUs] YPaBHEHHI;

CBOOOJTHO OTMIEPUPOBATH MOHSATHUSIMH: TPUTOHOMETPHUUECKAsT OKPYKHOCT,
ompeielIeHue TPUTOHOMETPUIECKUX (DYHKITUNA YUCIIOBOTO apTyMEHTa;

WCIIOJIB30BaTh Tpaduku (QyHKIMI IJ MCCIe0BAaHUS MTPOIIECCOB U 3aBUCUMOCTEN
IpPU PEIICHUU 3a/ad U3 JPYTUX y4eOHBIX MPEAMETOB M PEATbHON KU3HU, BBHIPAXKAThH
dbopmyramMu 3aBUCUIMOCTH MEXK/y BEIMYNHAMU;

Havyajna mareMaTH4eCcKOro aHaJIm3a:

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: apuMeTHUeckas ¢ T'eOMeTpUuYecKas
nporpeccusi, OECKOHEYHO YOBIBaIOlasi T'€OMETpUYecKas MpOrpeccHsi, JIMHEWHBIA U
HKCIIOHEHIUAJIBHBIM pPOCT, (OopMysia CIOXKHBIX MPOILIEHTOB, MMETh IPECTABIECHUE O
KOHCTAHTE;
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UCII0JIb30BAaTh MPOTPECCUU JIJIsl PELLICHUS pealIbHBIX 33]1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO OIEpPUPOBATh TOHITUSAMU: IMOCJIEI0BATEIBLHOCTh, CHOCOOBI 3aJaHUs
MOCJIeIOBATENbHOCTEW, MOHOTOHHBIE U OTPAaHUYECHHBIE MTOCIIEA0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHHUS MATEMaTHUYECKOT0 aHalIh3a KaK aHalin3a OECKOHEUYHO MaJlbIX;

CBOOOJTHO OIEPUPOBATH MOHATHUAMH: HENPEPhIBHbIE (DYHKIIMM, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTIEPUPOBATH IMOHATHUEM: (GyHKIIMS, HETIPEPbIBHASI HA OTPE3KE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYH KIIWH JIs1 pEeIIeHUs 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TEpBasi U BTOpask MPOU3BOJHBIEC (PYHKIUH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh IPOU3BOJIHBIE CYMMBI, MTPOU3BECHUS, YACTHOTO U KOMIIO3UIIMU JIBYX
byHKIHi, 3HaTh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIMIA;

HCIIOJIb30BaTh T€OMETPUUYECKHUI U (PU3NUECKUI CMBICI MPOU3BOAHON JJIs pelIeHUs
3azay.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMUCAHUS PEATIbHBIX ITPOIIECCOB
U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: ONpENEITICHNE, TEOPEMA, YPAaBHEHNUE-
CJIEACTBHE, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTa, JOKA3aTeIbCTBO, PAaBHOCHIJIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koH1y oOyuenus B 11 kiacce oOydaromuiics NOJyYUT CIEAYIOLIUE PEIMETHbBIE
pe3ynbTaThl O OTAETBHBIM TeMaM (erepanbHOl padoyeil mporpaMmMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yuciia v BBIYMCIICHUA:

CBOOOJHO OINEpPUPOBATH MOHATHSIMHU: HATypajdbHOE M IIEJI0€ YHCIIO, MHOKECTBa
HaTypaJbHBIX U LEJbIX YACEI, HCIOJIb30BATh MPU3HAKU JeauMOcTH Henbix yucen, HO/
1 HOK HatypanbHBIX 4ncel U1 pelIeHus 3a1a4, IPUMEHTh anroput™ EBkinuaa;

CBOOOJIHO OMEpPUPOBATh MOHATUEM OCTATKa IO MOJYJII0, 3aMMChIBATh HATYPAJIbHbBIE
YHUCJIa B Pa3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUMCIIEHNS,

CBOOOJIHO OIEPUPOBATH MOHATUIMMU: KOMIUIEKCHOE YMCJIO U MHOYKECTBO
KOMILJIEKCHBIX YHCEN, TMPEJCTaBIsATh KOMIUIEKCHbIE 4YHClIa B ajreOpandyeckod u
TPUTOHOMETPUYECKOW (opMe, BBINOJIHATH apU(PMETHUYECKHE OMepalud C HUMH H
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATHUAMHU: UppaIMoHajIbHbIC, OKAa3aTCIbHbIC U
JgorapuMHUUECKUe HEPaBEHCTBA, HAXOAWTh MX PEIICHHS C IOMOIIBI PaBHOCHIBHBIX
MIEPEX0JI0B;

OCYUIECTBJISATH OTOOP KOPHEN MPHU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;
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CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HEeoOXoauMble (OPMYJBI JJISi PEIMICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOO/IHO OMNEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpPaBHCHUN W
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI W CHCTEMBI-CIICICTBUS, HAXOJIWTh PEIICHUS
CHCTEMBI M COBOKYIIHOCTEW PAlUOHAIBHBIX, HPPALMOHAIBHBIX, [OKA3aTEIIbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABECHCTB;

pemarh paluroHalbHbIE, UppAllMOHAbHbBIC, MOKa3aTeIbHbIe, JorapupMuiyecKue u
TPUTOHOMETPHUUECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOIYJIN U TapaMeTPh;

MPUMEHSTH TparuecKre METOIbI JIJISl PEIICHUs YPaBHEHUN U HEPABEHCTB, a TaKKe
3a7a4 C MapaMeTpamu;

MOJICJIUPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE ajareOphbl, COCTABIIATH BBIPAKCHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 3aJa4H, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEIM C WCIOJIb30BAHUEM arapara ainreOpbl, WHTEPIPETUPOBATH IMOTYyUCHHBIH
pe3yJbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpaduKu KOMMO3WIMU (YHKIMA C TOMOIIBIO  3JIEMEHTAPHOTO
UCCJIEIOBAHUS 1 CBOMCTB KOMIIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE 00pa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOOJ/IHO ONEPUPOBATH MOHATUAMU: TpaUKN TPUTOHOMETPUUECKUX (DYHKITUHT;

MPUMEHSITH (DYHKIIUU JJIs1 MOJICIIMPOBAHUS U UCCIIEOBAHUSI PEATIbHBIX MTPOLIECCOB.

Hauaja MaTeMaTHueCcKOro aHajau3a:

WCIIOJIB30BaTh IPOM3BOJHYIO JUISI MCCIASAOBAaHUS (PYHKIIMM HAa MOHOTOHHOCTH M
DKCTPEMYMBI;

HaxXOJUTh HaWOOJIbIIIeE W HAaWMEHbIIECEe 3HAYCHHS (YHKIMM HENPEpPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh TMPOU3BOJIHYIO I HAXOXKACHUS HAWIYYIICTO pPEIICHHWS B
MPUKJIAAHBIX, B TOM YHCIIC COIMaTbHO-3KOHOMHUYECKHX, 3ajadax, I OMNpeaeICHUS
CKOPOCTH U YCKOPEHHMSI TIPOIIecca, 3aJaHHOTO (OpMYIION UTH TpaduKoMm;

CBOOOJHO OIEPUPOBATH TMOHATHUSIMH: TIEPBOOOpa3Hasi, ONPEACIEHHBI WHTETpal,
HaXOJUTh MEPBOOOPA3HBIC IJICMEHTAPHBIX (PYHKIIMHN M BBIYUCIIATh HHTETPaj o hopmyie
Hrrorona-JleiiOnumna;

HAXOJIUTh TJIOMIAHU TUIOCKUX (PUTYp U 0OBEMBI TEII C TOMOIIBIO HHTETPAIa; UMETh
MIPEACTaBICHUE O MAaTEMaTHISCKOM MOJICIMPOBAHUH HAa IIPUMEPE COCTABIICHHUS
nudepeHnnanbHbIX ypaBHEHU;

pemarh TPUKIAJAHBIC 3aJadd, B TOM YHCJIE COIMaIbHO-d’KOHOMHYECKOTO U
bu3nIecKoro xapakrepa, CpeJICTBAMA MaTEeMAaTHUYECKOTO aHaJIN3a.

21



TEMATHYECKOE IINTAHUPOBAHUE

®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

10 KJIACC
KommdecTso OCHOBHBIE BUBI ICATEIIBHOCTH
Hassanue paznena (Tembl) OcHOBHOE coJiepKaHuE
JacoB 00yJarommxcs
MHOKECTBO JIeHCTBUTENbHBIX 24
yrcesl. MHOTOWIEHBL. MHOK€eCTBO, OIEPalK Hal Hcnonp30Bath

PannonanbHbie ypaBHEHUS U
HEpPAaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUU

MHOKECTBaMU U UX CBOMCTBA.
Huarpammel Jiiniepa - Benna.
IIpumenenue
TEOPETUKOMHOKECTBEHHOIO arrapara
JUISL PELLICHUS 3a7a4.

PanmonanbHubie ynciia. OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOU, TPOIICHTHI,
OECKOHEUHBIE TIEPUOANIECCKUE TPOOH.
[Ipumenenue apoOeit 1 MPOLEHTOB AJIs
pELICHUS MPUKJIIAIHBIX 3a7a4.
JlericTBUTENbHBIC Uyncia. PalinoHaabHbIE
Y UpPaLMOHAJIBHBIC YHCIIA.
Apudmernueckre oneparuu c
JIEVCTBUTEILHBIMH YU CIIAMH.

Moaynbs JEWCTBUTENBHOTO YHCIIA U €TI0
cBoiicTBa. [IpubnmKEHHBIC BHIYUCIICHHS,
MpaBujIa OKPYIJICHUS, MPUKUIKA U
OLICHKA PE3YJIbTAaTa BBIYUCIIEHUM.

TEOPETUKOMHOKECTBEHHBIN anmnapar Jjsi
ONMCAHUS XOJa PELICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
peanbHbIX MPOLIECCOB U SIBICHUMN.
OneprpoBaTh NOHATUSAMH:
panuoHaIbHOE YUCIIO0, OECKOHEUHAs
nepuonyeckast 1poOb, TPOLIEHTHI;
MPPaLMOHAIBHOE U JCHUCTBUTEIIBHOE
YHUCJI0; MOJYJIb JEUCTBUTEIBHOIO YUCIA;
WCIIOJIb30BAaTh ATU NOHATHS IPH
MIPOBEICHUHU PACCYKICHUN U
JI0OKA3aTeNIbCTB, IPUMEHSATH TPOOH U
MPOIEHTHI JI PEUICHUS PUKIAAHBIX
3a7a4 U3 PA3JIUYHBIX OTPACJIEN 3HAHUU U
peanbHOM XU3HU. Kcrnob30BaTh
NPUOIMKEHHBIC BRIYUCIICHUS, TIPABHIIA
OKPYTJIEHUSI, MPUKUIKY U OIIEHKY
pe3ynbpTaTa BEIYMCICHUN.
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OCHOBHBIE METOBI PELICHUS LENBIX U
JIPOOHO-pAllMOHANBHBIX YPABHEHUN U
HEPABECHCTB. MHOTOUYJIEHBI OT OJHOMN
IIEpEMEHHOMU. [[esleHne MHOrowIeHa Ha

MHOTOYJIEH C OCTaTKOM. Teopema besy.

MHOrouJIeHbI ¢ UEIbIMU

ko3 urmentamu. Teopema Buera
Pemenne cucrem TMHEUHBIX
ypaBHeHU. MaTpuna cucTeMsl
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MaTpHIIBI 2X2, €ro reOMeTPUISCKHUI
CMBICJI M CBOMCTBA; BEIYMCIIEHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISL PEIIEHUS] CUCTEMbI IMHEUHBIX
ypaBHEHUM. Penienne npukiaaHbix
3aJ1a4 C IOMOIIBIO CUCTEMEI JIMHENHBIX
ypaBHEHUI

[IprMeHATh pa3InuHbIE METOBI
pelIeHUs pallMOHAIBHBIX U APOOHO-
palMOHAJIbHBIX YPABHEHUM; a TAKXKE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMA MHOTOUJICH
OT OJTHOM NEPEMEHHOM, €T0 KOPHH;
MPUMEHSATH JACJICHNE MHOTOUYJICHA Ha
MHOT'OYJIEH C OCTATKOM, TeopeMy besy
u Teopemy Buera s pemieHus 3agad.
OneprpoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpPHUIIa,
ONIPENEIINTENIb MATPUIIBI.
Hcnonws3oBath CBOMCTBA
OTIpENETUTEIIS 2X2 JUTSl BBIYUCIICHUS
€ro 3Ha4YeHUs, MPUMECHSTh
ONPEAECTUTEIIN JISl PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonenupoBaTh peaibHbIE CUTYaLNU C
MTOMOIILBKO CHCTEMBI JIMHEMHBIX
YPaBHEHUM, UCCIEN0BATH
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MAaTPHL U ONIPEAECTUTEIIEH,
UHTEPIPETUPOBATH MOTYUCHHBIN
pe3ysbTaT
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@OyHKIUY U TpaduKy.
CrerneHHast QyHKITUS
C IIeJIBIM MOKa3aTeneM

12

DyHKIHS, CTIOCOOBI 3a7jaHUs (DYHKIINH.
B3anmH0 oOpaTHBIC QYyHKITHH.
Kommosunms ¢pynaknui. ['padux
GyHKIUU. DiIeMEHTapHbIC
npeoOpa3zoBaHus rpapuKoB (PyHKITHI.
O6uacTh onpenesneHus U MHOKECTBO

3HaueHu# pyHkuu. Hynu pyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEYETHBIE (PYHKIIUH.
ITepuoanueckue GyHKIHH.
[IpoMexyTKH MOHOTOHHOCTH
dbyHKIIMU. MakCUMyMbl 1 MUHUMYMBbI
¢bynkuuu. Hanbospiiiee 1 HauMeHblee
3HaueHue (PYHKIIMHU Ha POMEXKYTKE.
Jluneiinasi, kBagpaTU4Has U ApOOHO-
auHelHas QyHKIUU. DJIeMeHTapHOe
MCCJIEIOBAHKE U TTOCTPOEHUE TPaPUKOB
TUX QYHKIUH.

CreneHsb ¢ LUENIbIM TOKa3aTEIEM.
bunom HreroToHa.

CremnenHast QyHKIUS C HATYypaJIbHBIM

U [EeJBIM IToKazaresieM. E€ cBoiicTBa
1 rpaduk

OnepupoBaTh MOHATUSAMHA: (PYHKITHS,
crocoObI 3a1aHus GYHKIIMW; B3aUMHO
oOpatHbIe (QYHKITUN, KOMITIO3UIIHS
byaknmid, rpadguk GyHKIEH, 06J1aCTh
OTIpeIeTICHNS] 1 MHOYKECTBO 3HAUYCHUN
GyHKIUU, HYJIA QYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
JUHENHas1, KBaJpaTuyHasi, IpoOHO-
JUHEHHAS U CTeNeHHas (YYHKITHH.
BBITTOHSTE 37IeMEHTapHBIC
npeoOpa3zoBaHus rpapukoB PyHKITHI.
3HaTh ¥ YMETh JOKA3bIBaTh YETHOCTH
WM HEYETHOCTh (DYHKIIUH,
MEePUOIMYHOCTD (PYHKITUHU, HAXOJIUTh
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMHA, MAKCUMYMbl 1 MUHUMYMBI
byHKIMH, HanOoJIbIlIee U HAUMEHBIIIEe
3HaueHUue (PYHKIIMHU Ha IPOMEKYTKE.
dopMynHpoBaTh U WLTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJpaTUIHOM, TPOOHO-TMHCHHOU U
CTETIEHHOMN (PYHKIIMIA.

BrIpakaTh opMyTaMu 3aBHCHMOCTH
MEXy BEIMYNHAMMU.

3HaTh ONpECIICHUE U CBOMCTBA CTEIICHU
C IICJIBIM TTOKa3aTelIeM;
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NOAXO0AsIIYI0 (hopMy 3anucu
JEUCTBUTEINb-HBIX YHCEII JUIsl pelICHUs
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS
JTAHHBIX

ApudmeTnueckuii KOpeHb 15 . .
B ApudmeTrueckuii KOpeHb HaTypaIbHON

«-0H CTENEeHHU. o
CTEIICHU U €T0 CBOMICTBA. @opMyJIMpPOBATh, 3aIUCHIBATH B

HppauroHanbHble ypaBHEHUS .
[IpeoOpa3zoBaHus YUCIOBBIX CUMBOJIMYECKOU (pOpME U UCTI0JIb30BATh
BBIPAXEHUH, COAECPIKAINX CTEIIEHU U CBOMCTBa KOPHS /7-0 CTENEHU s
KOPHH. npeoOpa30BaHUs BbIPAKEHUH.
HppanuroHaabHble ypaBHEHUS. Haxonuts pemieHus uppauuoHaIbHbIX
OCHOBHBIE METO/IbI PELIEHUS YpaBHEHUH C NOMOUIbIO PAaBHOCUIIBHBIX
UPPALMOHATIBHBIX YPaBHEHUM. NepPEXO0B WIIK OCYILIECTBIISAA MPOBEPKY
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUH kopHel. Ctpouts rpaduk QpyHKINU
UppalMOHATBHBIX ypaBHEHUI. CBONCTBA| KOpHS /7-011 CTETNEHH Kak 0OpaTHOM 1is
U rpaduk KOpHS /7-01 CTENeHN Kak (GYHKIMM CTETICHU C HATypaTbHbIM
byHKIIMKU 00paTHOM CTETICHU C MoKa3aresieM
HaTypaJbHbIM IOKa3aTeIeEM

10

[Toka3zaTenbHast GyHKIUS.
[Toka3aTenbHble YpaBHEHUS

CremneHb ¢ pallMOHAIBHBIM TIOKA3aTeIeM
u e€ cBoiicTBa. [lokazarenbHas GpyHKIHS,
e€ coiicTBa u rpaduk. Mcnons3oBanue
rpaduka GYHKIUYU TSI PEIICHUS
ypaBHeHHUM. [loka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
II0KAa3aTeIbHbIX YPAaBHEHUN

@opMyIIMpPOBATH OIIPEAECIICHUE CTEIICHU
C pallMOHAJIBHBIM IIOKA3aTEIIEM.
BoinonHsaTh npeobpa3oBaHUs YUCIOBBIX
BBIPAXKEHN, COAEPKAIIMNX CTETIEHU C
pPalMOHAIIBHBIM [TOKA3aTEJIEM.
Hcnonb3oBaTh HU(GPOBBIE peCypChl
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JUUIS1 TIOCTPOCHMS Tpaduka
MoKa3aTebHOU (PYHKIIUU U U3ydYeHUS e
CBOMCTB.

Haxonuts penieHnst noka3atrenbHbIX
YpPaBHEHUM

Jlorapudmuyeckast GyHKITUS. 18 Jlorapudm yucna. CoiicTBa
JlaBatb onpeneneHue orapudma uucna;
Jlorapupmuueckue norapupmMa. JlecsiTHIHbIE U [1ECHTHUHOrO 1 HATYDAITBHOTO
ypaBHEHUSA HaATypaJIbHBIE JIOTAPU(PMBI. sorapudma
[TpeoOpa3oBanue BbIpaX)eHUH, ' .
o Hcnonb3oBath cBOMCTBA J0rapu(pMoB
COJEPIKAIIMX JOTapU(pMBI.
P P y JUTs1 IPeoOpa3oBaHus JIOrapUPMUIECKUX
Jlorapuduuseckas dysKius, & BbIpaxkeHu. CTpouth rpadux
cBoiicTBa u rpaduk. Mcnons3oBanue ' .
duka o norapupmMuueckon GyHKIIMH KakK
rpaduka GyHKIUH IS peIIeHUs . N
. oOpaTHOM K MoKa3aTeabHOU U
ypaBHeHui. Jlorapudpmudeckue HCEOHLBOBaTL cBOHCTBA
ypaBHeHUsA. OCHOBHBIE METOIbI .
! norapudmMudeckor GyHKIMH TS
eIICHUs JTOTapru(HPMUIECKUX
P . P pelieHus 3a1a4.
ypaBHEeHU. PaBHOCHIIbHBIE TIEPEXO/IBI B HIaX0/Th pelIeHHs TorapudMIecKux
peleHny JToTapu(hMUIECKUX YPaBHEHUN .
YpaBHEHUH C TIOMOIIBIO PAaBHOCHIIBHBIX
NEepPEeX00B WIIK OCYIIECTBIISAS MPOBEPKY
KOpHEH
Tpuronomerpuueckue 22

BBIPAKEHUS U YPAaBHEHUS

CHHYyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa. ApKCUHYC™
APKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

JlaBaTh onpenesieHnsi CUHyca, KOCUHYCa,
TAHI€HCA U KOTAHT'€HCa YMCIOBOTO
apryMeHTa; a TaKXKe apKCUHYca,
apKKOCHHYCa M apKTaHI€HCA YnCIIa.
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OTIpeJIICHIE TPUTOHOMETPHUIECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemienue TpuroHOMeTpUYECKUX
YpPaBHEHUU

[IprMeHATH OCHOBHBIE
TPUTOHOMETPHUUECKUE (GOPMYIIBI IS
npeoOpa3oBaHUs TPUTOHOMETPUYECKUX
BeIpakeHui. [IpumeHsaTs hopMyIbl
TPUTOHOMETPHH JIJI PELICHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpaBHEHUU

ITocnemoBaTenbHOCTH 1
pOrpeccuut

10

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS]
rocieioBaTenpbHocTe. Meron
MaTeMaTUYECKOU UHIYKIIUU.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocieaoBaTeabHOCTH. McTopus aHanuza
OECKOHEYHO Majbix. ApudmMeTndecKkas u
r€OMETPUYIECKAS] TPOTPECCUMU.
beckoneuHo yObIBaromas
r€OMETPUUECKAS TPOTPECCHA.

CyMma O6eckoHeuHO yObIBarolen
r€OMETPUYECKON ITPOTPECCHH.
JIMHEWHBIN U YKCTIOHEHIIUAIBbHBIN POCT.
Yuco e.

dopmyJia CI0XKHBIX MTPOIIEHTOB.
Hcnonbs3oBaHue nporpeccuu Jist
pelIeHUs pealibHbIX 3a]1a4u MPUKIIATHOTO
Xapakrepa

OnepupoBaTh MOHATUIMH:
MOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEIOBATEIBbHOCTEW; MOHOTOHHBIE U
OrpaHUYCHHBIC NIOCIIEOBATENIBHOCTH;
MCCJIEN0BATH ITOCIIEN0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHHUYEHHOCTb.
[Tonyuath npencTaBieHue 00 OCHOBHBIX
uesx aHaim3a OECKOHEYHO MaJIbIX.
JlaBatb onpeneneHue apuPpmMeTHIecKoit
Y T€OMETPUYECKOUN MPOTrPECCUM.
Jlokxa3bIBaTh CBOMCTBA apu(PMETHUECKOM
Y T€OMETPUYECKON MPOrpeccuy,
HaxXOJUTh CyMMY YJIE€HOB POIPECCUH, a
TaK)K€ CYMMY 4JI€HOB OECKOHEUHO
yOBIBAIOIICH TeOMETPUIECKON
IIPOTPECCHH.
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Hcnonb3oBaTh mporpeccuu

JUTSL peLIeHUs 3a/1a4 IPUKIaJHOTO
XapaKTep.

[IpumeHnsTh GopMyITy CIOKHBIX
MPOLICHTOB JUIsl pELICHUs 3a]1a4 U3
peanbHOM MPaKTUKU

HenpepbiBHbIE (HYyHKINU.
[IponsBonnas

20

HenpepbiBHbIE (DYHKIIMM U UX CBOICTBA.

Touxka pa3psbiBa.

AcuMnToThl rpaduKOB PYHKITUH.
CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
oTpeske. MeTox HHTepBAJIOB Ul
pelLIeHNs] HEPABEHCTB.

IIprmeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 1715 peuieHus 3a1a4.

IlepBas u BTOpast MpOU3BOIHBIE
¢bynkuuu. Onpeaenenue,
reOMETPUYECKUN U (PU3NYECKUN CMBICIT
MPOM3BOJHON. Y PAaBHEHHUE KaCATEIbHOMN
K rpapuky ¢pynkuuu. [IponsBoaHsie
aneMeHTapHbIX QyHkui. [IponsBoaHas
CYMMBI, TPOU3BEJEHUS, YACTHOTO U
KOMITO3UIIMHA (PYHKITUI

OnepupoBath NOHATUAMU: PYHKIUS
HEIpEepbIBHAS HA OTPE3KE, TOUKa
pa3pbiBa GYyHKIMH, ACUMIITOTA Ipaduka
GyHKLIHH.

[IprMeHATh CBOKMCTBA HEMPEPBIBHBIX
GyHKUMNA 151 peleHus 3a1ay.
OnepupoBath MOHATUSIMUA: II€PBas U
BTOpasi POU3BOHbIE (HYHKIIUY;
MOHUMATh (QU3UYECKUHN U
F€OMETPUYECKUN CMBICIT IIPOU3BOHOM;
3aMMCBIBATh YPAaBHEHUE KACATEIBHOM.
BBIYUCIATE NPOU3BOHBIE CYMMBI,
MPOU3BEJEHUS, YACTHOTO U CIOKHOMN
GyHKIMH.

N3yyaTh IpOU3BOIHBIE JIEMEHTAPHBIX
GyHKIMA.

Hcnonb30BaTh reOMETPUYECKUI U
(bU3UYECKUI CMBICIT IPOU3BOIHOM JIIIS
pelieHus 3a1a4
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IToBTOpeHue, O606IJ.ICHIE€, 5 OCHOBHBIE MOHATHUSA Kypca anredpsl U TIpUMEHSATH OCHOBHBIE TIOHATHA KYPCA
cUCTeMaTH3alus 3HaHU! Hadajl MaTeMaThudeckoro aHanusa 10 anreGpBl M HAYAN MATEMATHYECKOTO
Kﬂaccav, 000011IeHNE U CUCTEMATU3ALHA AHATM3a JUT PETICHNST 3aY U3
SHaHn! peaTbHOM KU3HU U IPYTUX IMKOJIBHBIX
MIPEIMETOB
136
OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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11 KJIACC
KougecTBo OCHOBHBIE BUIbI JE€ATEIHHOCTH
HasBanwue pazaena (Temsl) OcHOBHOE cojiepkaHue pasjesa (TeMbl)
4acoB 00yJarommxcs
22

HccnenoBanne GpyHKIHI C
MTOMOIIBIO MPOU3BOTHOU

[Ipumenenne mpou3BOIHON K
ucciaen0BaHnio GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenrue HaubobIero u
HaWMEHBILIEr0 3HAYEHUS HEMPEPHIBHOM
GyHKIUK Ha OTPE3KE.

[IpuMeHeHne MpON3BOIHON ISt
HaXOKJEHUS HAaWTYUIIEero peieHus B
NPUKIAAHBIX 3aJa4ax, AJI1 ONpeIesIeHus
CKOPOCTHU U YCKOpPEHHUS Tpoliecca,
3a1aHHOTO (hOpMYJIOi Ui rpaduKoM.
Kommno3unus GpyHKUui.
['eomeTpuyeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
IJIOCKOCTH

Crtpouts rpaduk KOMIO3UIUU GYyHKIIAN
C IOMOUIBIO 3JIEMEHTAPHOIO
MCCIIEIOBAHUS M CBOMCTB KOMITO3HIINH.
CtpouTth reoMeTpruecKre 00pa3bl
YPaBHEHHU U HEPABEHCTB Ha
KOOPJUHATHOM TTIOCKOCTH.
Hcnonb30BaTh TPOU3BOAHYIO TS
ucciaen0BaHus (PYyHKIIUU Ha
MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJIUTh HauOOJIbIlIee U HAUMEHBIIIEe
3HauYeHUS (PYHKIIUU HEMPEPHIBHOM Ha
OTpe3Ke; CTPOUTH rpaduku PyHKINI Ha
OCHOBAHUU IPOBEIEHHOTO
UCCJIEIOBAHMUS.

Hcnonb30BaTh TPOU3BOAHYIO JIJIS
HaxO0ICHUSI HAWJTYYIIIETO PEIICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE
COLIMAJIbHO-PKOHOMHYECKHX, 3a/1a4ax,
JUTS OTIPEICIICHUS] CKOPOCTHU U
YCKOPEHMS IIpoLecca, 3aJaHHOTO
dbopmyIoit unu rpaduKoMm.

ITomyuats npencraBieHue
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O MPUMEHEHNHN ITPOU3BOIHOU B
PA3JIMYHBIX OTPACISAX 3HAHUN

ITepBooOpasHas 1 nHTErpa 12 OnepupoBaTh MOHATUIMH:
. nepBooOpa3Has u ornpeneaEHHbIN
[TepBooOpa3Has, OCHOBHOE CBOWCTBO 6
5 a 5 uHTterpan. Haxoauts nepBooOpa3Hble
nepBooOpas3HbIx. [lepBooOpasHbie .

P P P N P AJIIEMEHTapHBIX PYHKIIUN U BBIYUCISATD
anemMeHTapHbIX pyHKuuil. [IpaBuna uHTerpa o dopmyse HoroToHa-
HaxO0JICHUS IEPBOOOPA3HBIX. Teiibruma
HNHuterpan. ['eoMmeTpryecKuil CMBICT HaXoTh IIOMAH IWIOCKHX GUIYp 1
VHTErpaia. BerunciieHue onpenenéHHoro OBBEMBI TElT ¢ IOMOILIBIO
uHTerpana no gopmyne Herotona- ONEIEIEHHOTO HHTErpala
JletiOuuia. [lpumenenre nHTETpajIa A 3 HAKOMUTECA ¢ MATEMATHICCKIM
HAXOXKJEHUS TUIOMAACH MIOCKUX GUryp MOICHPOBAHHEM Ha IPHMEpe
1 00BEMOB T€OMETPUUYECKUX TEJl. HQ(EPEHIMATHHBIX YpaBHEHHI
[IpuMephI pereHnit A perht P '

- [Tonyuath npencTaBieHUE O 3HAYCHUU

nudepeHInanbHbIX YpAaBHEHUH.

BBEJICHUS MMOHSTHS UHTErpaJia B
MaremMatndyeckoe MOAETUPOBAHUE

Pa3BUTUU MATEMATUKHU
PEATBHBIX MPOLIECCOB C MOMOIIBIO
nudpepeHInaNbHBIX YpaBHEHUN

14

I" papukm
TPUTOHOMETPUUECKUX
byHKITHA.
Tpuronomerpuueckue
HEpPaBEHCTBA

Tpuronomerpuueckne GyHKINH, UX
CBOICTBA U TpaduKwy.

OT60p KOpHEH TPUTOHOMETPHUUCCKHIX
YPaBHEHUM C IOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH.

Hcnonb3oBath 1udpoBBIE pecypehl s
MOCTPOEHUS TpaPuKOB
TPUTOHOMETPUUECKUX (DYHKITNH U
M3y4YECHUS UX CBOMCTB.

Pemate TpuronomeTpuyeckue
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Pemenne TpUroHOMEeTpUYECKUX
HEPaBEHCTB YPaBHEHHUS U OCYIIECTBISATH 0TOOP
KOpPHEW C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH.
[TpumensTh POPMYITBI TPUTOHOMETPUHN
JUISl pEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HU(POBBIE pECYPCHI AJIS
NOCTPOEHUS U UCCIIEA0BAaHUS I'pahKOB

byHKIUH
HppanmonanpHeIE, 24 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHbIE U MOKAa3aTeJIbHBIX U JIOTapu()MHUUECKIX [IpuMeHsTh CBOMCTBA ITOKA3aTEIBHON U
JorapumMuyeckKue HEPABEHCTB. jorapudMuueckor GyHKIIHMA K
HEpaBEHCTBA OCHOBHBIE METO/IbI PELICHUS PELICHUIO TOKA3aTEIbHbIX U
UppalMoOHaIbHbIX HEPABEHCTB. Jgorapu(pMUYECKHX HEPABEHCTB.
['padrueckue MeTOBI pelieHus O06ocHOBaTh PaBHOCHJIBHOCTh
UppalMOHAIbHBIX, IOKA3aTEIbHBIX U MEepPEXO0B.
JorapupMUUYECKUX YpaBHCHUHN U PemaTte uppanmonaibHbie U
HEPaBEHCTB KOMOMHHPOBaHHbIE HEPABEHCTBA, C

MTOMOILBIO PABHOCUJIBHBIX MEPEXOJIOB.
Hcnonb3oBath rpaduueckue METOIbI U
CBOMCTBA BXOJSIIMX B YPABHEHHUE WU
HEPaBEHCTBO (HYHKIIMIA JJIST pEIICHUS
3a7a4u
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Kommiekchble yncna 10 Komrmekcuble uncna. Anredpandeckas v
TpUTOHOMETpHUECKask (POPMBI 3aIHCH OnepupoBaTh MOHATUSIMU: KOMILIEKCHOE
KOMITJICKCHOT'O YuciIa. Apu(QMETHUCCKHUE| YHUCIO U MHOXKECTBO KOMIUJIEKCHBIX
orepalnuy ¢ KOMIJIEKCHBIMU YUCIIAMH. YHCElL.
N300paskeHre KOMIUIEKCHBIX Yces Ha | lIpencTaBiATh KOMIUIEKCHBIE YUCa B
KOOPJIMHATHOM TUIOCKOCTH. anredpandecKon u
®opmyna Myaspa. Kopau n-0#i cTeieHn | TPUTOHOMETPUUECKOH popMe.
13 KOMIUIEKCHOTO uncia. [Ipumererne | BbImonHATh apudmMeTnueckue onepanuu
KOMILUIEKCHBIX YHUCEJT JJIsl PEIICHUS C HUMH.
(U3NYECKUX U TEOMETPUUYECKUX 3a]1a4 N300pakaTh KOMIUIEKCHBIC YUCIIa HA
KOOPAMHATHOM MIOCKOCTH. [[puMeHsITh
dbopmyny MyaBpa u noiydatb
MPECTABIICHUE O KOPHAX U-OU CTEIEeHU
13 KOMIUJIEKCHOTO YKclia. 3HAKOMUTBCS C
MIpUMEPAMH PUMEHEHHSI KOMIUTEKCHBIX
YuCes ISl PEeLICHUS] TEOMETPUUECKUX U
dbuznyeckux 3aaad
HarypasibHble 1 11e1ble ynciia 10

HarypanbHbie 1 niesble ynca.
IIprumeHeHue MPU3HAKOB JITUMMOCTH
uensix unces, HOJ[ u HOK, octatkoB o
MOJyJII0, airoput™Ma EBknmnaa aiis
pellIeHus 3a7a4 B LEJIbIX YHCIax

OnepupoBath MOHATUAMU: HATYPAJIBHOE
Y LIEJI0€ YHCIIO, MHOXKECTBO
HaTypaJbHBIX U LIEJIBIX YHUCEL.
Hcnonb30BaTh NpU3HAKU IEITUMOCTH
LIEJIBIX YMCEIT; OCTATKU 110 MOJYJIIO;
HO/I nu HOK HatypanpHBIX 4HCel;
anroput™ EBKknmnaa i permeHus
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3ajgad.

3anuceIBaTh HaTypaJIbHbIC YKUCJIA B
PAa3JINYHBIX ITOBUITHUOHHBIX CUCTEMAX
CUMCJIICHHUA

CucTeMbl pallMOHANIBHBIX, 12 CucrteMa 1 COBOKYIMHOCTh YPABHEHUH.
AppaOHAIBLHBIX PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- OnepupoBaTh MOHATUSMU: CUCTEMA U
I0Ka3aTEeJIbHBIX U CJIEICTBUSL. COBOKYITHOCTh YPAaBHECHUH U
Jorapu(pMUUYECKUX YpaBHCHUIN OCHOBHBIEC METO/IbI PEILICHUS CUCTEM U | HEPABEHCTB; PEIICHUE CUCTEMBI HIIH
COBOKYITHOCTEM PallMOHAJIBHBIX, COBOKYIHOCTH; PaBHOCHUJIbHBIE CUCTEMBI
UppallMOHaIbHBIX, IIOKA3aTCIbHBIX U U cUCTeMbI-crieicTBHsA. Haxonurs
Jorapu(pMUYECKUX YpPaBHCHUH. PEIICHUSI CHCTEM M COBOKYITHOCTEN
IIprumeHeHne ypaBHEHUN, CUCTEM U [EJIBIX pAallMOHAJIbHBIX,
HEPABEHCTB K PEIICHUIO AppallMOHAIBHBIX, ITOKA3aTEIbHBIX U
MaTeMaTU4eCKUX 3a7ad 1 3a1ad 13 norapu(MUUECKUX ypaBHEHHUN U
pa3ianuHbIX 00JacTel HayKU U peabHOl | HEPaBEHCTB.
JKU3HU, HHTEPIPETALMSA TIOTYYCHHBIX IIpuMEHSITE CHCTEMBI YPABHEHHI K
pE3yIbTAaTOB PELIEHUIO TEKCTOBBIX 3aJ1a4 U3
pa3JIMUHBIX 00JIaCTel 3HAHUM U
pEAIbHOM )KU3HU; UHTEPIIPETUPOBATH
IMOJIYYEHHBIE PELICHUS.
Hcnonb3oBaTh HUPPOBBIE pECYPChI
3agauu ¢ napameTpamu 16

PanmonanbHbie, UppaliOHaIbHbIE,
MOKa3aTeNIbHbIE, JIoTapu(PMUIECKre U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

Br16upats criocob pereHus
paIMOHAIBHBIX, UPPAIIMOHATLHBIX,
MOKAa3aTeNIbHBIX, TIOTAPU(MHUIECKUX U
TPUTOHOMETPHUUECKUX YPaBHEHUN
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C IapaMeTpaMH.
ITocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJIETIEN PEaTbHbIX
CUTYallUM C IOMOIIBIO YPABHEHUM,
CUCTEM YPaBHEHUI U HEPABEHCTB C
napaMeTpaMu

Y HEPABEHCTB, COAECPKAIINX MOIYJIH U
apaMeTphl.

[IpumensTh rpadguueckue u
AHATUTUYECKUE METOIBI JJISI PELICHUS
YPaBHEHHUU U HEPABEHCTB C
IapaMeTpaMHt, a TAKKE UCCICIOBAHNE
(dbyHKIIUN MEeToaMU MaTEMaTUYECKOTO
aHanusa.

Ctpouts 1 uccnenoBaTh
MaTEMATUYECKUE MOJIEIIN PEAJIbHBIX
CUTYalLlUH C IIOMOILBI YPABHEHHUI,
HEPABEHCTB U CUCTEM C IIapaMeTpamMu

[ToBTOpEeHue, 06001IEeH e,
CUCTEMATH3AIINS 3HAHUU

16

OCHOBHBIC TTOHATHS U METOBI Kypca,
0000I1IIEHME U CUCTEMATHU3AIIUA 3HAHUNA

MonenupoBaTh pealbHbIe CUTYaIluU Ha
S3BIKE aNTeOphl, COCTABIIATH BHIPAKECHUS,
ypaBHEHUSI, HEPABEHCTBA U MX CHCTEMBI
0 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
MOCTPOCHHBIE MOEIH C
MCIIOJIb30BaHUEM armapaTa anreOpsl,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3ybTart.

[Tpumensats QyHKIIN

JUTSL MOJICTTUPOBAHMS Ml KICCIICIOBAHUS
pEeaNTbHBIX MPOIECCOB.

Pemates mpukiagHbie 3a1a4u,
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B TOM YHCJIE€ COLIMATIBHO-
HKOHOMHUYECKOTO ¥ (PU3HIECKOTO
XapaKkTepa, CPeACTBAMU alreopsl U
MaTEeMaTHYECKOT0 aHaIn3a

OBILEE KOJIMYECTBO
YACOB II1O ITPOI'PAMME

136
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®OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

IHHOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsSieTCS OMHUM W3 0Aa30BBIX KypCOB HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, Tak KakKk OOECINEYMBACT BO3MOXXHOCTh HW3YYEHHS  JUCHHUILIUH
€CTECTBEHHOHAYYHO! HAMPABICEHHOCTH U IPEIMETOB TYMaHUTAPHOTO MUKIa. [IoCKOIBKY
JIOTUYECKOE MBIIUICHHE, (GOpPMHUpPYEMOE TPU HU3YyYEHUU OOYYAIOIIMMUCS TMOHSTUWHBIX
OCHOB T€OMETPHH, TPHU JTOKA3aTEIHCTBE TEOPEM U IMOCTPOCHUHU IETIOYKH JIOTHUYECKHUX
YTBEPKJICHUN MPU PEIICHUH T€OMETPUUECKHX 3a/1ad, YMEHHUE BbIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMTOCPEICTBEHHO UCIOJIb3YIOTCS TP PEUICHUH 3a/]a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTU (DU3UYECKUX 3aJa4.

Ilens ocBoeHuss mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriayOoa€HHOM
YPOBHE - Pa3BUTHE WHIUBHUIYAIbHBIX CIIOCOOHOCTEH OOydYaroIIMXCA TPU H3YYECHUU
r€OMETPHUH, KaK COCTABJISIIOIIEH IpeIMeTHON obnactu «MartemaTnka U WHQOpMaTUKa»
yepe3 obecrneueHre BO3MOXKHOCTH NMPUOOPETEHUsS M UCIOJIb30BaHUSl 0oJiee TIIyOOKHX
r€OMETPUYECKUX 3HAHUM U JEHUCTBUMN, CIEU(DUUHBIX TECOMETPUU, U HEOOXOIUMBIX IS
YCHEMIHOTO Mpo(eCcCHOHATBHOTO O00pa30BaHUs, CBSI3AHHOTO C  HMCIOJIb30BAaHUEM
MaTEeMaTHUKH.

[IpuopuTeTHBIMU 3aJauaMHd  Kypca TE€OMETpUU Ha YIIYOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

paciMpeHne TPECTABICHUS O TEOMETPUHM KaK YacTH MHPOBOH KYJIbTYphl H
(hopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIIHM MHUPOM;

(dbopMHupOBaHUE TIPEICTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIITHX
MaTeMaTHYECKNX MOJCISX, IMO3BOJISIONINX OIMCHIBATh W W3y4YaTh pPa3HbIE SBICHUS
OKPYXKAIOIIETr0 MHUpa, 3HAHWE TOHATHHHOTO ammapaTta 1o pasaeny «CTepeoMeTpus
y4eOHOT0 Kypca reOMETPHH;

dbopMHpOBaHWE YMEHHS BIIAJIETh OCHOBHBIMHU TOHATHSIMHU O TPOCTPAHCTBEHHBIX
¢urypax ¥ HMX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (OpMylT W YMEHHE WX
MIPUMEHATh, YMEHHS JOKa3bIlBaTh TEOPEMbl M HAXOAWTh HECTAHIAPTHBIE CITOCOOBI
peIIeHUS 3a/a4;

dbopMHupOBaHE YMEHHSI PAcIiO3HABATh HAa YEPTEkKaX, MOJICISAX U B PCATbHOM MUPE
MHOTOTPAHHHMKH U TeJIa BpalleHUs, KOHCTPYUPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHupoBaHHWE TOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IOCTPOCHUS
MaTeMaTUYeCKUX TeOopHil, (OpPMHpPOBAHWE TOHWMAHMS POJIM AKCHOMATHKU TPHU
MIPOBEICHUHN PACCYKICHUN;

dbopMHupoBaHWE YMEHUS BIAJETh METOJAMH JIOKAa3aTeIhCTB U AJITOPUTMOB
pelIeHusl, YMEHUSI UX TPUMEHSTh, NMPOBOJUThH JOKA3aTeIbHBIE PACCYKICHHUS B XOJE
pEIICHUS CTEPEOMETPUUECKUX 3a/1a4 1 33]1a4 C MPAKTHUYECKUM COJIEP KaHHEM,
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(dbopMHUpOBaHHUE TIPEACTABICHHUSI O HEOOXOJIMMOCTH JOKA3aTeIhCTB MPH OOOCHOBAHHUH
MaTeMaTUYECKUX YTBEPKIACHUA W POJU AKCUOMATHKUA B TPOBEJACHUU JAEAYKTHUBHBIX
pacCyXJIeHUN;

pPa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUICKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEM
oOyJaronuxcsi,  NO3HABATEJIbHONM  AaKTUBHOCTH,  HMCCJEIOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBIILJICHUSI, THTEpEca K U3yUYECHHUIO TEOMETPUH;

dbopmupoBaHre QyHKIIMOHATBLHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYyallUIX W MpPU U3YYCHUHM JAPYTUX Y4EeOHBIX MPEIMETOB,
NPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJECTUPOBAHUS PEATbHBIX CUTYaIUM,
MCCJIeIOBAHUS IOCTPOCHHBIX MOJIENIeH, UHTEPIPETALIMH MTOJTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIBHBIMU JTUHUSAMU yueOHOro kypca «I” eometpusi» B 10-11
KJIaccax SIBJISIFOTCS: «IIpsiMbI€ U TIJIOCKOCTHU B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Temna BpaiieHus», «BeKTopsl U KOOpAMHATHI B MPOCTPAHCTBEY,
«JIBUXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «YMETh OMNEPUPOBATH
MOHSTUSIMUAY», PEJIECBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHuss B 10-11
KJIaccaxX, OTHOCHUTCSI KO BCEM COJEpXaTelIbHbIM JIMHUSIM Yy4yeOHOTrO Kypca, a
(dhopMupoBaHUE JOTUYECKUX YMEHUM pacmpeiessieTcss He TOJbKO MO COAep KaTeIbHBIM
JUHUSIM, HO W 1o rojgam oOyudenus. CojaepkaHue 00pa30BaHMs, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yibTaTaM  ocBoeHHMs  DenepanbHOil  pabodeil  MporpaMmsl,
pacnpenenéHHbIM 1o rogamM oOy4eHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIIMAIBHBIM  BOIpocamM  oOywaroriuecs  oOpaiiaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHW30BaTh OBJIAJICHUE T€OMETPUUYECKUMU MOHATUSIMU
M HaBbIKaMHU TIOCIIEOBAaTEIbHO M TOCTYNaTENbHO, C COOJNIOACHUEM MpPHUHIMIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIOYAaTh B OOIIYI0 CHUCTEMY T€OMETPUUYECKUX
MPEJCTAaBICHUM OO0ydYaroluxcs, paclmpsis W yrayomnss e€, o0pa3ys MOpoyHbIe
MHO>KE€CTBEHHBIE CBSI3U.

[lepexo K U3y4EHUIO TEOMETPUU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3zaTh ycnoBus Juis quddepeHunanu 00ydeHus, IOCTPOSHUST HHANBUTyaTbHbIX
o0pa3oBaTeNbHBIX TPOrpaMM, OOeCHeuuTh YriayOaEHHOE H3yYeHHWE TEOMETPUHU Kak
COCTaBJISIIONIEH yueOHOTro nmpeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIUXCS K MPOAOKCHUIO M3YYCHHUS MATEeMATHKHU C YYETOM
BbIOOpa Oyaymieil mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIy OOIMUM H
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha YriIyOJ€HHOM YPOBHE OTBOJUTCS
204 ygaca: B 10 xnacce - 102 yaca (3 yaca B Heaento), B 11 knacce - 102 yaca (3 vaca B
HEJIEITIO).
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COAEPKXAHUE OBYYEHUSA 10

KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpEOMETpUHU. Touka, MmpsMas, IIIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH U
CIIEICTBHSI U3 HUX.

B3auMHoOe pacronokeHne npsiMbeIX B IPOCTPAHCTBE: IIepECEKAIOIIMECH,
napaJulebHble M CKpEIUBArOIMKecs NpsimMble. [IpU3HAKM CKPEIMBAIOMIMXCSA NPSIMBIX.
[TapajutenbHOCTh NMPSMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIIBHBIE NPSMbBIE B
IIPOCTPAHCTBE, NMApPAJLIENBHOCTh TPEX NPSIMBIX, APAILIEIBHOCTD NPSIMOU U IIOCKOCTH.
[lapamenbHoe W LEHTpPAJIbHOE MPOEKTUPOBAaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBA MAapaJUICILHOTO MPOEKTHUpoBaHUsA. M300pakeHue Quryp B mapamiebHOU
IPOCKIHMHU. YTIbl C COHANpPaBJIECHHBIMUA CTOPOHAMH, YIrOJd MEXAy MNpSIMbIMU B
npoctpancTBe. [lapauienbHOCTh IUIOCKOCTEW: MapajuiesibHbIE IIJIOCKOCTH, CBOKCTBA
napajienbHbIX MmockocTed. [IpocTeiime mpocTpaHCTBEHHbIE PUTYPhl HA IIOCKOCTH:
TETPa’ap, MAPAIIIETETHUIIE, TOCTPOCHUE CEUEHU .

[lepneHAMKYJIAPHOCTD NPSIMON U MJIOCKOCTH: NEPIEHANKYJISPHBIE IIPSIMbIE
B IIPOCTPAHCTBE, MPSMBIE MapajUIeJIbHbIE U NEPIEHANKYJISIPHBIE K TUIOCKOCTH, ITPU3HAK
NEPHEHANKYJIIPHOCTH IPSIMOM M IIOCKOCTH, TEOPEMA O IPSIMOM NEPIEHIUKYJISPHOU
IVIOCKOCTH. OpTOroHaJIbHOE IpPOEKTUpOoBaHME. [leprneHIuKynsip W  HAaKJIOHHBIE:
paccTossHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU 10 IJIOCKOCTH, IIPOCKLIUS
¢Gurypsl Ha MIOCKOCTh. [lepreH Ky IIpHOCTD MIIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NePHEHIUKYIAPAX.

VYTIbl B MPOCTPAHCTBE: YroJl MEXAY NMPSMOW U INIOCKOCTHIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXrpaHHbII U MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YIVIOB MHOTIOrpaHHoro yria. CBOMCTBA IUIOCKMX M JBYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHU

Buapsl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: N-yronsHas npusma,
npsiMas W HakKJIOHHAas MpU3MbI, OOKOBas W TIOJHAs [OBEPXHOCTb MPHU3MBI.
[Tapayenenunen, TpsMOYTOJIbHBIN TapAJIIEIEINUIE U €r0 CBOKMCTBA. KpaTuaiimue mytu
Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Ounepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupamuna: n-yronbpHas nupamuia, NpaBWiIbHAs M yCeUEHHAs MUPaMUJbL.
CpoiictBa pébep u OOKOBBIX TpaHed mpaBWIbHOM mnupaMuabl. [lpaBunbHBIC
MHOTI'OTPAaHHHUKHU: TIPaBUJIbHAS IPU3MA U NPABUJIbHASA IUPAMUIA, IPABUIILHAS
TpeyrojbHas MUpaMuaa U MpaBUWIbHBIN TeTpasap, KyO. IIpeacTaBienue o nmpaBUIbHBIX
MHOT'OIPaHHHUKAX: OKTadp, JOACKAYAP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: p&€Opa, nuaroHanu, yrisel. [lmomansb
OOKOBOI MTOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPSAMOU MPU3MBI, MIIOIIab OCHOBAaHUH,
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TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPsIMOi npu3mbl. [1o01maas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTU NPABUIIBHOW MUPAMU/IbL, TEOPEMA O TUIOMIAAN YCEUYEHHON MUPAMU/IBI.
CummeTpuss B MPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  IPABUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPABUJILHOM MHOTOI'PaHHUKE: CUMMETpUS
napajuieienunea, CAMMETPHS MPABUIIbHBIX PU3M, CHMMETPUS IPABUIIBHON MUPAMHU/IBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE ¥ TPOTUBOIIOJIOKHO HAIPABJIECHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. J[€MCTBHSI C BEKTOPAMH: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJBKMX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4yuciio. CBOKCTBA CIOKEHHSI BEKTOPOB.
CBoiicTBa yMHOKEHHUS BEKTOpa Ha yucio. [loHsaTue komruianapHeie BeKTOpbl. [Ipru3Hak
KOMILIAHAPHOCTH TPEX BEKTOpOB. lIpaBmino napamnenenunena. TeopeMa o0 pasiioKeHUU
BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BeKTOpaMm. IIpsAMoyroisibHas cucrema KOOpAWHAT B
npoctpancTBe. Koopaunatsl Bekropa. CBsi3p MEXAy KOOpAMHATAMH BEKTOpa H
KOOpPJIMHATaMH TOYEK. YTOJI MKy BEKTOpamMu. CKaIIpHOE MPOU3BEICHUE BEKTOPOB.

11 KITACC Teaa BpameHust

[TonsTus: nUIMHIpUYECKas TOBEPXHOCTh, KOHUYECKask OBEPXHOCTh, chepruyeckas
MMOBEPXHOCTh, OOpasyrwIe mnoBepxHocTel. Tema BpalleHus: MUWIMHAP, KOHYC,
yCeu€HHbIA KOHYC, cdepa, map. BzaumHoe pacnonoxkeHne c@epbl M IUIOCKOCTH,
KacaTtelibHas IJI0CKOCTh K cepe. M300paxkeHune Teln BpalieHus Ha IocKocTu. Pa3BépTka
nuiIuHApa U Konyca. CummMerpusi chepsl u mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME IPSIMOYTOILHOTO
napajuienenumneaa u ciaeacTeus usz He€. O0BEM NMpAMON U HAKJIOHHOW MPU3MBI, IIHJIUH]IPA,
nupamMuibpl ¥ Konyca. O0BEM 11apa U mapoBOro CerMeHTa.

KomOunHanuu Ten BparieHusi ¥ MHOTOTpaHHUKOB. [Ipu3ma, BimcanHasi B MIJIUHID,
onucaHHas okoJjo mumHapa. [lepeceyenue chepsl u mapa ¢ miockocteio. Kacanue mapa
u cepsbl mIocKkocThiO. [ToHATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdephl, chepsl,
BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIllCHUSI.

[1no1maas NOBEpXHOCTH LHMJIMHIpPA, KOHYCA, J101a]1b chepsl U e€ yactei. [lonodue
B mpocTpancTBe. OTHOIIEHHE OOBEMOB, TUIOMIA/ICH MOBEPXHOCTEN MOJOOHBIX (UTYP.
[IpeoOpa3zoBanue moAoOus, ToMOTeTHs. PemieHwe 3amady  Ha  MIOCKOCTH  C
MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceyeHUid MHOTOTPAHHUKOB WM TEJ BpAICHUS: CEUCHHS LUIMHApPA
(mapajuienbHO U NEPHEHANKYISIPHO OCH), CEYEHUs KOHYca (TapaiieIbHO€ OCHOBAHUIO U
MPOXOJIAIIEE Yepe3 BEPIIMHY), CEUCHUS IIapa, METOJAbl MOCTPOCHHUSI CEUEHUI: METO]
CJI€I0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METO MIEPEHOCA CEKYIIEH MITOCKOCTH.
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BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepaniu HaJl BeKTOpaMu. BeKTOpHOE YMHO>KEHHE
BEKTOpPOB. CBOMCTBA BEKTOPHOTIO yMHOXkeHUA. [IpsiMoyronbHas cucteMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxkenue Bekropa no 0azucy. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUUYECKUX 3a]ay.

JABuKeHMs] B IPOCTPAHCTBE

JIBmxenus: npoctpanctBa. OtoOpaxkeHus. [[BrkeHus: U paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JBWXCHUW. Buabl [IBWKEHUWIN: TApAJUICIbHBIA IEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3epKajlbHasi CHUMMETpHs, ITOBOPOT BOKpyr mpsmoi. IlpeoOpazoBanus
nogo6us. [psimas u cdepa Diinepa.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kyacca oOydaronuicst HAQy4YuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHM MOHSATHUSMHU CTEPEOMETPUU NPHU PEIICHUH
3a/1a4y ¥ NPOBEJICHUN MAaTEMAaTUYECKHUX PACCYKACHUI;

MPUMEHATh aKCUOMBI CTEPEOMETPUU M CJIEACTBUS M3 HHUX NpPH PEIICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIHOJIOKEHUE TPSAMBIX B  MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH IOHATHUAMHM, CBSI3aHHBIMHU C YIJlaMd B IPOCTPAHCTBE:
MEXIy MPSMBIMU B TPOCTPAHCTBE, MEXKAY PSIMOU U IIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKaMU; CBOOOTHO
pacno3HaBaTh OCHOBHBIE BUIbl MHOTOIPaHHUKOB (MpU3Ma, MUPaMUJa, IPSIMOYTOJIbHBIHI
napasuiesienunes, Kkyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAss OCHOBAHUS ISl KIIAaCCU(UKALIM;
CBOOOJIHO OIIEPUPOBATH MOHATUIMHM, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
MJI0CKOCTHIO;

BBINIOJIHATH NapaJIJIEIbHOE, LICHTPATIbHOE U OPTOrOHAJILHOE MPOEKTUPOBAHUE (PUTyp
Ha MJI0CKOCTb, BBIMOJHATH H300pakeHus (Uryp Ha IIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAaHHUKOB PA3JIMYHBIMU  METOJIaMH, BBINOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYpP: BHUJI CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATh IUIOMIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (MIpU3Ma, MHPAMHUJIA),
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMyIT;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: CUMMETpPUS B MPOCTPAHCTBE, LEHTpP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJHO  ONEPUPOBATH  MMOHATUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MMPOCTPAHCTBE;

BBITIOJIHATH JIEUCTBUSI HAJl BEKTOPAMU;

pemaTh 3a/a4yu Ha JOKa3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOUIEHUN U HaXOXIACHHUE
F€OMETPUYECKUX  BEIMYMH, MPUMEHsSISI HW3BECTHbIE  METOJbl MpU  PEUICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIILIEHHOTO U BBICOKOI'O YPOBHS CIIOXKHOCTH;
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OPUMEHSATh  IPOCTEHIINE IPOrpaMMHbIE CPEACTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 33]1aY;

U3BJIEKaTh,  IPEOOPA30OBBIBATH U UHTEPIPETUPOBATH uHdOpMaIUIO
O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTexax u
PUCYHKaX;

NPUMEHATh TOJIyYCHHbIC 3HAHHUS Ha TMPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBATH
peanbHble CUTYallMM, TPUMEHSATh WU3YYCHHbIC MOHSITHS B IMPOIIECCE MOUCKA PEIICHUS
MaTeMaTU4YeCKu chopMyIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATH peabHbIC CUTYAllUU Ha
A3bIKE TEOMETPHUM, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIM C  HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUH U TeopeM, amnmnapara ajireopbl, pemaTth MpakTUYECKUe 3a1auH,
CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYECKUX BEJIMUNH;

MMETh MPEACTaBICHUSI 00 OCHOBHBIX ATallax Pa3BUTHSA I'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kitacca o0y4aronuiics Hay9uTCs:

CBOOO/IHO OIEPUPOBATH MOHATUAMU, CBSI3aHHBIMU C LIMJIMHAPUIECKON, KOHUUECKOH
U cpepUyYeCcKOil MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI TOTYUYCHHUS;

ONEpUPOBATh MNOHATUSMH, CBA3AHHBIMHU C TEJIAMH BPALICHUS: IMJIMHIAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tejla BpalleHus (UWIMHIAP, KOHYC, cdepa U 1ap) U OOBACHATH
CHOCOOBI OJTYYEHUS TEJ BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPePhl U MIIOCKOCTH; BBIYUCIIATD
BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BpalleHUs, 00BEMBI U TUIOIIA U
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJl BPAIIeHUs], TeOMETPUUECKUX TEJ C MPUMEHEHUEM
(opmyu;

CBOOOJIHO ONEpUPOBATh MOHATUAMU, CBI3aHHBIMU C KOMOMHAIMSIMHU TEJl BpaLlCHUS
Y MHOTOIPAaHHHMKOB: MHOTOIPAaHHUK, BIIMCAHHBIN B c)epy U ONMUCAHHBIN OKOJIO CepHl,
ctepa, BOuCaHHasi B MHOIOTPAHHUK WJIM TEJIO BPAILLICHUS;

BBIYMCIIATh COOTHOUIEHUS MEXAYy IUIOMIAAsIMU TOBEPXHOCTEH U 00bEMamMu
MMOJOOHBIX TEJI,

M300pakaTh M3ydaeMble (DUTYpBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3
PUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS Tell
BpalICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBbIBaTh  MHGOpPMAIUMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha 4YepTexkax u
PUCYHKAaX;

cBOOOHO ONEPUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTRBE;

BBIIIOJIHATH OIIEpALlMU HaJl BEKTOPAMHU;

3a/1aBaTh MNIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CHCTEME KOOPIHUHAT; PEIIATh
r€OMETPUYECKHE 3a/1a4M HA BBIYUCIIEHUE YIII0B MEXIY IPSIMBIMU U INIOCKOCTSMH,
BBIYHMCIICHHE PACCTOSIHUI OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM, HA TPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOJa NIPU PEIICHUH;
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CBOOOJIHO ONEpPUPOBATh MOHATUSIMU, CBSI3aHHBIMU C JBUXKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300pa)KEHNST MHOTOTPAHHUKOM M TEJl BPAIIEHUS MPHU MapauIeTbHOM
MepeHoce, MEHTPATBHOU CHMMETPHUH, 3EPKATBHOW CHUMMETPUHU, TIPH MOBOPOTE BOKPYT
pSMOiA, MpeoOpa3oBaHus OO0,

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB W TEJN BpalleHUs: CEYCHHUS IMINHIpA
(mapajuieNIbHO U MEPICHANKYISIPHO OCH), CEUCHUSI KOHYca (MapajlieIbHOE OCHOBAHUIO U
POXO/IAIllee Yepe3 BEPILUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/Ibl MOCTPOCHUSI CEUECHUN: METOJ] CJIEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHMUSI, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHSTh TeoMeTpuueckue (akThbl I PEHICHUS CTePEOMETPHUUECKUX 3ajad,
MIPEANOJAraloMX HECKOJIbKO IIaroB PEIICHHs], €CIU YCIOBUS MPUMEHEHUsS 3aJlaHbl B
SIBHOUM U HEABHOU dopme;

permaTh 3a/Ja4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHWW M HaXOXKIICHUE
TCOMETPUUYCCKUX BEINYHH,

MIPUMEHSATH TPOTPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
P PEIIEHUN CTEPEOMETPUICCKUX 3a]1ad;

MIPUMEHATh TIOJyYCHHBIC 3HAHWSA Ha TPAKTHKE: CPaBHUBATH, AHAIIM3UPOBATH U
OIICHUBATh PEAJIbHbIC CUTYyAIINH, TIPUMEHITh U3YUCHHbIC TIOHATHS, TEOPEMbI, CBOMCTBA B
mpoilecce TOHWCKa pelieHUsT MaTreMaTH4ecKd c(opMyIupoBaHHOW  MPOOIEMBI,
MOJICJIUPOBATh peaNbHbIE CUTYaIlMW Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHbIE
MOJICNIA C WCIOJh30BAHUEM T€OMETPUUYECKUX TMMOHATUNA U TEOpeM, amrmapara aiareOpbl,
penaTh MPakTUYECKUE 3a]1a4M, CBSI3aHHbBIE C HAXOXKJICHHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh MPEACTABICHHS] 00 OCHOBHBIX dTamax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
HasBanue KonmuaectBo
OcHOBHOE coJiepKaHuE OcHOBHBIE BUBI ICATCIIBHOCTH YUaITUXCS
pazzena (TeMbl) Kypca 4acoB
BBelieHNE B CTEPEOMETPUIO 23

[ lousaTus:
MEepEeCEKAOIINECS MpsAMas W IJIOCKOCTD;
MOJTyIIPOCTPAHCTBO.

OcCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
[ToHsITHS CTEpEeOMETPUU: TOUKA, MpsAMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
mpaBuiIa U300paKeHusl Ha PUCYHKE
MJIOCKOCTH, MapaJUIeIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
nepeceKaroImecs II0CKOCTH,

MHororpaHHuKky, 1300paxeHue
MPOCTEHININX MPOCTPAHCTBEHHBIX (hUTyp,
HECYLIECTBYIOIUX 00BbEKTOB. AKCHOMBI
CTEpEOMETPHUH U NEPBBIC CIEICTBUA U3
HUX.

Crioco0bl 3a1aHus IPSIMBIX U TNIOCKOCTEN
B nmpocTtpaHcTBe. O603HAYEHUS MPSMBIX U
miockoctei. Ceuennsi. 3o0paxenue
CEYCHUU

Onpenensars MIOCKOCTh Kak PUTypy, B
KOTOPOM BBIMIOJIHAETCS TIJIAHUMETPUSL.
JlemaTe mpoCTEeUIne JIOTUYECKUE
BBIBOJIbI U3 aKCHOMATUKH TIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATBHBIX
00BEKTOB, HCATH3AIEH KOTOPBIX
SIBJISIFOTCS] aKCUOMBI reoMeTpuu. M3y4dars,
MPUMEHSThH TPUHIIUIBI TOCTPOCHUS
CCUCHUU.

Hcnonb30BaTh 11 NOCTPOCHUS CEUEHUI
METO/JI CJIEIOB, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

PemaTte crepeomeTpruyecKre 3a1aud; Ha
onpeeIeHUE BU/Ia CEUCHUS U
HaXO0XKJICHUE ero TUIoaau.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Hcnonb30BaTh Npu pelieHnH 3a1a4
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MApaMU/Ibl, Ky0a ¥ MPU3MbI, KOTOPHIE
MPOXOAT uepes3 ux péopa. M3ob0paxkenue
MEPECEUCHHS] TOTYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HBIMU I[BETAMHU.

Merton cnenoB i MOCTPOEHUS CEYEHUM.
CBoiicTBa MEpECEUCHUI NPSIMBIX U
ockocrer. [loctpoenue ceueHuil B
nupamue, Kyoe mo TpéM Toukam Ha
pé6pax. Co3maHne BEIHOCHBIX YepPTEKeH
Y 3aMKUCh IIarOB MOCTPOEHUS.
[ToBTOpEHNE IUIAHUMETPUMU.

Teopema 0 MpONMOPIIMOHATBHBIX
orpeskax. [logoOue TpeyroibHUKOB.
Teopema Menenas. Pacu€Thl B ceUeHUAX
Ha BBIHOCHBIX uepTexax. Mcropus
pa3BUTHUSI NIAHUMETPUU U CTEPEOMETPUU

CJIeyIOIINe TNIAaHUMETPpUIeCcKue (HaKkThl U
METO/BI:

Teopembr Daneca u o
MPONOPLUHUOHAIBHBIX OTPE3KAX.
AJITOPUTM JI€JIEHHS OTPE3KA HA 1 PABHBIX|
yacten. Teopema Menenas.
PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOMCTBO CpEIHEN TMHUH TPEYTOJIbHUKA.
CBOICTBO OMCCEKTPUCHI yIiia
TpeyrojapHuka. CBOMCTBO MEIMaH
TPEYTOJIbHUKA.

[Ipu3Haku no100Ms TPEYrOJbHUKOB.
[Toyuats npencTaBieHuss 00 OCHOBHBIX
dTarax pa3BUTUS FT€OMETPUU Kak
COCTaBHOM yacTu hyHIaMEHTa pa3BUTHUSA
TEXHOJIOTUH

B3auMmHoe pacnonoxeHue
MPSMBIX B TPOCTPAHCTBE

B3auMHoOe pacnionoxeHue npsiMbIx B
npoctpaHcTBe. CKpelrBaronecs
npsMsble. [Ipu3Haku cKpenmBaronmxcs
IIPSAMBIX.

[TapamnienbHbie TPsIMBIE

Knaccudummposats B3auMHoe
PaCIOJI0KEHUE PSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPYSI PUCYHKAMH U TIPUBOJIS
IIPUMEPBI U3 PEATTBHOU KU3HU.
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B IIpocTpaHcTBe. Teopema o
CYILIECTBOBAHNH U €IUHCTBEHHOCTH
MIPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HA TAHHOUN
MIPSIMOU.

JlemMMa 0 mepecedeHnr MapayIeabHbIX
MPSIMBIX IJIOCKOCTHIO. [lapamtensHOCTD
TpEX NpsAMBIX. Teopema o Tpéx
HapAJJIENbHBIX IPSIMBIX.

TeopeMa 0 CKpEeIMBAIOIIUXCS IPSIMBIX.
[TapaienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA NapaAJJIEIIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX Uryp B napamuiebHOM
IPOEKIIMH.

[enTpanbHas npoeKUus.

VYT0J1 ¢ COHanpaBIE€HHBIMU CTOPOHAMM.
Yron Mexay npsMbIMH.

3amaun Ha T0Ka3aTeabCTBO U
UCCJIEIOBAHNE, CBSA3AaHHBIE C
PacoJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

JI0Ka3bIBaTh TEOPEMY O CYIIECTBOBAHUU
Y €IMHCTBEHHOCTH M1apaJuIeIbHON
IPSAMOU, TPOXOJALIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEW HA IPYron
OPsIMOIA; JIEMMY O IEpeCceYeHU N
IUIOCKOCTH JBYMS NTApaJUIEIbHBIMU
IIPSIMBIMU; TEOPEMY O TPEX
napaJyieNbHbIX OpsIMbIX. JlOKa3bIBaTh
IPU3HAK CKPEIIUBAIOLIUXCS NPSAMBIX,
TEOPEMY O CKPEIIUBAKOIINXCS MPSAMBIX.
JIoKa3bIBaTh TEOPEMY O PABEHCTBE
YIJI0B C COHAIIPABIEHHBIMU CTOPOHAMH.
OOBACHATD, UYTO Ha3bIBACTCS
napaJyIebHbIM U HEHTPAIbHBIM
IPOECKTUPOBAHUEM M KaK BBITIOJIHIETCS
IPOEKTUPOBAHUE (PUTYp HA MIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MApaIETbHOTO
POECKTUPOBAHMUS.

N3o0paxkats B mapauieIbHOM MPOCKIIUU
pa3Hble TeOMETpUYECKUe (PUrypsl.
Pemate crepeomeTpuyeckue 3a1auu Ha
JI0KAa3aTeJIbCTBO U UCCIIEI0BAHUE,
CBSA3aHHBIE C PACITOJIOKEHUEM MPSMBIX B
IPOCTPAHCTBE.
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[TpoBoaMTH NOKAa3aTENbHBIE
paccykJIeHUs MPU PEeIIECHNUN
reOMETPUYECKUX 3a]a4, CBSI3aHHBIX CO
B3aMMHBIM PACIIOJIOKEHHUEM TIPSIMBIX B
MIPOCTPAHCTBE.

CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKIAEHUS C LENbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
MonenrpoBaTh peaibHbIE CUTyalUH,
CBSI3aHHBIE CO B3aUMHBIM
pacroI0XKEHUEM MPSIMBIX B
MPOCTPAHCTBE, HA SI3bIKE TE€OMETPUHU.
HccnenoBarbh NOCTPOCHHBIE MOJIENH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUH U TEOPEM, anmapara aareopsl,
U(PPOBBIX PECYPCOB.

[lomyuats npencraBieHue o
LEHTPaJIbHOM IPOEKTUPOBAHUU U 00
UCTOPHUH pabOT MO TEOPUH MEPCIIEKTUBDI

[TapajuteIbHOCTD NMPSMBIX U
[1JIOCKOCTEH B IIPOCTPAHCTBE

IToHsATHA: TIApATIIEIBHOCTD IPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE.

[Tpu3Hak nmapajuienbHOCTH NPSIMOU U
m1ockoctu. CBOMCTBA MAPAIIIENBHOCTH

Knaccuduimposats B3auMHoe
PACIIOJIOKEHUE MPSIMOU U TIOCKOCTH B
IIPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIIUE IIPUMEPBI
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PSIMOM U TIJIOCKOCTH.

I' eomeTpuueckue 3a7aum Ha
BBIYKCIICHHUE U JOKA3aTEIbCTRO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
MPSIMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE.
[TocTpoenue ceueHns, NPOXOIAIIETO
4yepe3 JAHHYIO MPAMYIO Ha YEPTEKE U
MAPAIUICITBHOTO JPYTOW MPSIMOM.
Pacuér orHOomenuit. Ilapannensnas
MPOCKUHUSI, IPUMEHEHUE IS
MOCTPOCHUS CEYeHUH Ky0a u
napajuielielunea.

CBoiicTBa mapaienenuneaa u Npu3Msl.
[TapamiensHble mockocTu. [lprusHaku
NapajuIeIbBHOCTH IBYX INIOCKOCTEH.
Teopema o mapajieIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTH,
IPOXOJALIEN YEPE3 TOUKY, HE
IpPUHAIJIEKAITYIO TaHHOM MIJIOCKOCTH U
CJIEICTBUS U3 HEE.

CBoiicTBa MmapauienbHbIX MIOCKOCTEMH:
0 MapaJJIEIbHOCTU MPSMBIX
NepECeUEHUsI PU MEPECECUCHUU ABYX
napaJiyIeIbHBIX TUIOCKOCTEN TPETheil; 00
OTpe3Kax MapajijieIbHbIX MPAMBIX,
3aKJIFOUEHHBIX MEXKTy TapaieIbHbIMU

U3 peabHOU KU3HMU.

@OopMyIMpPOBATH ONPEEICHUE
napaJIeIbHBIX TPSIMOU U MJIOCKOCTH.
JIoka3pIBaTh MPU3HAK O
napaJyIeIbHOCTH MPSMOM U INTIOCKOCTH;
CBOMCTBA NAPAJLIEIBHOCTH NPSAMOU U
IUIOCKOCTH.

Pewmate cTepeomerpudeckue 3a1auu
BBIYMCIICHUS U JOKA3aTEIbCTBO,
CBS3aHHBIE C [1aPAJLIEIbHOCTHIO
IPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE.
Pemate mpakTuyeckue 3ajadu Ha
IIOCTPOEHUE CEUEHHUI Ha YepTEkKax
TeTpa’ipa U napajjiesIeuIea.
Pewates cTepeomerpruyeckue 3aau,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHU I
IUIOCKOCTBIO.

[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JOKa3aTeIbHbIE PACcCYXICHUS MPU
pEelIeHNN T€OMETPUYECKUX 3a1a4
CBA3aHHBIX C NAPAJLIEITBHOCTHIO
IIJIOCKOCTEMN.

CpaBHMBaTh U aHAIU3UPOBATH
peanbHbIE CUTYyaluH, CBA3aHHbBIE C
NapaJJIENbHOCTBIO MPSMOM U TUIOCKOCTH
B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MIEPECEUEHHUH MPSAMOU C
JBYMSI TapaJUIEIbHBIMU IIOCKOCTSMHA

MOJEJINPOBATh PEAIbHBIE CUTYalIUH,
CBSI3aHHBIE C MMAPAJUIEIBbHOCTBIO IPSIMOI
Y TUJIOCKOCTH B IMPOCTPAHCTBE, HA A3BIKE
reOMETpUHn

[lepneHAMKYISIPHOCTD TPSIMBIX
1 IJIOCKOCTEN B POCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUS
MPSAMOYTOJBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MpsAMOYTOJIBHOTO
napayuienenunena. Berancnenune mma
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuleJIeUIeE.
[leprieHIUKYISIPHOCTD NPSIMON U
IockocTu. [IprsHak
MEPIIEHAUKYIISIPHOCTH MPSIMOU U
IJIOCKOCTH. Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTU MPSMOM, TPOXOAAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHAUKYJISIPHON K TUIOCKOCTH.
[1110CKOCTH ¥ IEPHEHIUKYISIPHBIE UM
npsiMasi B MHOTOTPAHHUKAX.

[leprieHINKYISAP 17} HAKJIOHHAS.
[locTpoeHue NepNEeHANKYJIApa U3 TOUYKHU HA
MPSAMYIO.

Teopema o TpEX nepneHauKyIsIpax
(mpsimast u oOpaTHasi).

AKTyanu3upoBaTh (GaKThl U METOIbI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

@OopMyIIMPOBATH OIPEAECIECHUS:
MIEPIICHINKYJIAPHBIX IPSMBIX B
IIPOCTPAHCTBE; ONPEAEIEHUE MTPAMOMU,
MIEPIICHIUKYJIIPHON K TIIIOCKOCTH.
Jloka3pIBaTh: IEeMMy O
IIEPIICHIUKYJIAPHOCTH IBYX
IIapajuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeIbBHOCTBIO MPSAMBIX U UX
IIEPIIEHIUKYJIAPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MIPU3HAK NEPIEHAUKYISIPHOCTH PSIMOM U
IJIOCKOCTH; TEOPEMY O CYILLIECTBOBAHUHU U
€AMHCTBEHHOCTH IMPSMOU, IPOXOISIIIEH
yepes JaHHYI TOUKY U
MEPIIEHAUKYJISIPHON K TaHHOM
IIJIOCKOCTH.

N3o06paxkaTth B3aMMHO
IIEPIICHIUKYJIAPHBIE MTPSMYIO
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Yron Mex1y CKpenMBaroMMHUCS
npsMbIMUA. [lonck nepneH UKy IIpHBIX
IPSIMBIX C TOMOIIBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.
[Toctpoenue ceuenunii Kyda, MpU3MBI,
IIPaBUJIbHOW MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOUN MPOEKIHUU.
CummMmeTpus B IpOCTPAHCTBE
OTHOCHUTENBHO INIOCKOCTH. [1mockocTn
CHUMMETPUN B MHOTOIPaHHUKAX.
[Ipr3Hak neprneHAnKyIsIpHOCTH
MPSIMOU U TTOCKOCTH KaK CIJIEICTBUE
cummetpuu. [IpaBusnbHbIe
MHOTrorpasHuku Pacuér paccrosiHui
OT TOYKH J0 MII0CKOCTH. CriocoObl
OIYCTUTh NEPIICHAUKYJISPHL:
CUMMETpPHUSI, CABUT TOYKH 110
napajuiesibHou npsamoi. CABUT 1O
HEMapaJyIeIbHON NPSIMOM, U3MEHEHNE
PACCTOSAHUI



arematuka. 10-11 xmaccel (yriyOJIEHHBIN YPOBEHB )

W TUIOCKOCTb.

DopMyIMpOBaTH CBOMCTBO
NEPHEHANKYJIPA IO OTHOLIECHUIO K
IIJIOCKOCTH.

[lonyyats npencraBieHue O 3HAYCHUH
NepHeHANKYJIIApa U Ipyrux odnacreit
Hayku (pu3HKa, JHEPreTUKa, Ja3epHbie
TE€XHOJIOTHHU), B PEaJIbHON KU3HU
(TexHUKa, OKpy>Karoriasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHUS, CBI3aHHBIC
C IIPOEKLMEN IPSMOU Ha IIJIOCKOCTB,
HETIEPIICHINKYISIPHYIO K 3TOM MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
00paTHYIO TEOpEME O TPEX
NEePHEeHANKYJIIApaXx.

[Tony4ars npeacraBieHue o0
OpTOrOHAJILHOM MPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKIUU
TOYKHU HA MPAMYIO.

Pemate cTepeomerpuyeckue 3anauu,
CBSI3aHHBIE C MEPIECHIUKYISIPHOCTHIO
MPSIMOM U TIJIOCKOCTH.

Pemarts nmpukiiagHbie 3a1a4u,
CBSI3aHHBIE C HAXOXKJIEHUEM
F€OMETPUYECKHUX BEJIIMUUH.
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Pewmats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TPEX MEPNEHAUKYIISIPaX, HAX0XKICHUEM
PacCTOSIHUN, MOCTPOCHUEM MPOCKIIHH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKACHUS C LEIIBIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccy X IeHui. AHAIIU3UPOBATH U
MOJIEIIMPOBATh HA SI3BbIKE TEOMETPUU
peaJIbHBIE CUTYaALIUU, CBSI3aHHBIE C
MEPIIECHAUKYIISIPHOCTHIO TIPSMOMN 1
IJIOCKOCTH; HCCIIEN0BATH IOCTPOCHHBIE
MO/IEJIA, B TOM YHUCJIE U C
MCIIOJIb30BAaHUEM allapaTa ajareopbl

YTJbl U PaCCTOSAHUS

16

IToBTOpEHME: YrOoa MEX1y IIPSAMBIMU HA
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYrOJbHUKE, TEOPEMA
KOCUHYCOB.

[ToBTOpEHME: Yyroa MEXIY
CKPEILIUBAOIINMHUCS MPSIMbIMU B
MPOCTPAHCTBE. | eOMETpUYECKHE METOIbI
BBIYMCIICHUSA YTJIa MEXY NPSIMbIMU B
MHOT'OTPaHHUKAX.

AKTyanu3upoBaTh (GaKkThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

DopMyIUpPOBaATH ONPEACIICHUE
JIBYTPaHHOTO yTJIa.

JloKka3pIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYIPAHHOIO yTJa.
KnaccuduimpoBats 1ByrpaHHbIE YIJIbl B
3aBUCHMOCTH OT UX I'PaTyCHON MEPBHI.
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JIByrpanHsiil yroa. CBONCTBO JIMHENHBIX
YTJIOB JBYTPAHHOTO yTJIA.
[TepneHauKyASIpHBIE TTIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHANKYISIPHBIX
mrockocren. [Iprusnak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE€O-peMa O MPSIMOU MEPECEUEHUS IBYX
TTOCKOCTEN MEPHEHIUKYIISIPHBIX
TPETHEH IIIOCKOCTH.

[IpsiMoyToJIbHBIN TTapaJIIeIenHUNen; KyO;
U3MEPEHUS, CBOMCTBA PSAMOYTOJIBHOIO
napayenenunena. Teopema o
JIAArOHAJIA MPSIMOYTOJIBHOTO
napajuIeJeunea u CIIeICTBUE U3 HEE.
CrepeoMeTpUUECKUE U TTPUKIIATHBIC
3a7]a4¥, CBSI3aHHBIC CO B3aUMHBIM
PACIIOI0KEHUEM MTPSMBIX U TIIIOCKOCTH.
[ToBTOpEHNUE: CKPEIIMBAOIIAECS
psIMbIE, TApaJUIEIbHbIC INIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPAHHUKAX.

[Tapa napannenpHbIX IJIOCKOCTEN Ha
CKPELIMBAIOLINXCS MPSAMBIX, PACCTOSIHUE
MEXKY CKPEIIMBAIOIIMMHUCS MPSIMBIMU B
IIPOCTBIX CUTyaLHSIX.

Onyckanue neprneHauKyJisipoB,

DopMyIMpOBATH ONPEAEIECHNUE B3aUMHO
NEPIEHINKYJIAPHBIX TIIOCKOCTEN.
JloKa3pIBaTh TEOPEMY O MPU3HAKE
NEPHEHAUKYIAPHOCTH IBYX
IIJIOCKOCTEMN.

@opMynHpOBaTh CIAEACTBUE (U3
IpHU3HAaKa) O NEPIEeHINKYISIPHOCTH
IIJIOCKOCTH, KOTOPask MEPIECHINKYJIIPHA
IIPSIMOM, IO KOTOPOM NIEPECEKAOTCS 1BE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
JIOKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIIECACTBUE U3 HEE
0 IMArOHAJSIX MPSIMOYTOJIBHOIO
napajuiesienuneaa.

Pemars crepeomeTpuueckre 3anauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEMN, UCTIONB3YS
IUTAHUMETPHUYECKUE PaKThl U METOIBI.
[IpoBOOUTE TOTHYECKN KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS TIPU
pELIEHNH Te€OMETPUYECKUX 3aaY,
CBA3aHHBIX C NEPHEHAUKYIISIPHOCTHIO
IIJIOCKOCTEHN.

AHaJIM3UPOBATh U MOJIETUPOBAThH Ha
SI3bIKE T€OMETPUHU PEATTbHBIE CUTYAlUH,
CBSI3aHHBIC
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BBIYKCIICHUE PACCTOSIHUM OT TOUYKH J10
TOYKH; IPSIMOM; TNIOCKOCTH.
Brruuciienue paccTositHu MEXIY
CKPEIIMBAIOIIMMHUCS IPSIMBIMH C
ITOMOUIBIO NEPIIEHANKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroJl, HEPABEHCTBA JJIs
TPEXTPAaHHBIX YIJIOB.

Teopema ITudaropa, TeopemMbl KOCUHYCOB
Y CHHYCOB U1l TPEXTPAHHOIO YIJIA.
DJeMeHTbI CPepruyecKOil FEOMETPHH:
reoJIe3MYECKHUE JINHUN Ha 3eMIIe

C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX U
TJTIOCKOCTEM.

HccnenoBaTh MOCTPOSHHBIC MOJICIH, B
TOM YHCJIIE U C HCTIOJIb30BAHUEM ariapaTa)
anreOphl.

Permath npukiaaHble 3a/1a4u, CBsI3aHHBIC
C HAXOXJICHHUEM T'€OMETPUUECKUX
BEJIMYUH

MHOrorpaHHUKH

CucremaTur3anus 3HaHUMN:
MHOrorpaHHyK U €ro 3JIEMEHTHI.
[Tupamuna. Bunsl nupamup. [lpaBuiibHast
MUPAMUIA.

ITpusma. [Ipsimas u HaKJIOHHASI TPU3MBI.
IIpaBunbHas npusma.

[Ipsamon napannenenunen,
MPSMOYTOJIBHBIN TapaijIeNienume I, Kyo.
Brinykiibie MHOTOrpaHHUKH. Teopema
Oiinepa. [IpaBuibHbIE U
MOJYyIPaBUILHBIE MHOTOTPAaHHUKH

PaGoTtath ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, J1€J1aTh 3aMEYaHusl,
KOMMEHTAapHHU.

AHaNIM3UpPOBATH PELICHUE 3a0a4H.
PucoBaTp BBINTyKIIbIE MHOTOTPAHHUKH C
3aJJaHHBIMHM CBOMCTBAaMHU;
BOCCTaHABIIMBATh OOILMNA BHU]T BBITYKJIOTO
MHOT'OTPaHHMKA IO JIBYM €TI0 TPOEKLIHSIM.
Jloka3pIBaTh CBOMCTBA BBIITYKJIOIO
MHOTI'OTPaHHHKA.

PucoBaTp BBINTyKJIbIE MHOIOTPAHHHUKHU
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C Pa3HOU 3MJIIEPOBOMN XaPAKTEPUCTUKOM;
HCCIIEIOBATh BO3MOKHOCTH MTOJTYy4YECHUS
pe3yJibTaTa MpHu BapbUPOBAHUH TAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [ [naHupoBaTh
MMOCTPOCHHUE MPABUIIBHBIX
MHOTOTPaHHHMKOB Ha MTOBEPXHOCTIX
JIPYTUX MPaBUIbHBIX MHOIOTPAHHUKOB

BGKTOpr B IIPOCTPAHCTBC

12

[ToHsiTHE BEeKTOpa HA IUIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa H pa3HOCTh BEKTOPOB, ITPaBUIIO
napajuiesIeuIeaa, YMHOKCHHE BEKTOpa
Ha YKCII0, Pa3JIOKCHUE BEKTOPA 110
0a3ucy TpEX BEKTOPOB, HE JICKAIUX B
OIHOU MJIOCKOCTH.

CkasipHOE TIPOU3BEJCHUE, BBIUNCICHUE

yIJla MEKJ1y BEKTOpamMu B MPOCTPAHCTBE.

[Ipocreiimue 3axa4n ¢ BEKTOpaMu

AKTyanu3upoBath (GaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
MJIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIaHapHbI€ BEKTOPHI. [I[pUBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJINYHH.

OcBauBath MpaBusa BLITOJIHEHUS
JICUCTBUM CI0KECHUSA 1 BRIYNTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO.
Jloka3bpIBaTh MpU3HAK KOMIIJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O Pa3I0KEHHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTaHAPHBIM BEKTOpaM
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[ToBTOpEHue, 00001IEHNE U
CHCTEMATU3AIMS 3HAHUHN

O06o0u1aromee NOBTOPEHUE NOHATHI U
METOH0B Kypca reomerpun 10 kiacca,
cucTeMaTtu3anusa 3Hanuil. ictopus
pPa3BUTHUA CTEPECOMETPUM KAK HAYKHU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pemate crepeomerpruyeckue 3a1aun Ha
JI0OKa3aTeJIbCTBO MAaTEMAaTUYCCKUX
OTHOIIICHUM, HAXO0XKCHHUE
r€OMETPUYECKUX BEJIMYUH (JJIMH, YTJIOB,
rIonaaei, 06bEmMoR). Mcronb30BaTh npu
PEILIEHUHN CTEPEOMETPUYECKHUX 3a]1a4
IJIAaHUMETPpUUECKHE (PAKThI U METO/IBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYXKICHUS TTPU
PEIICHUU CTEPEOMETPUUECKUX U
TJIAHUMETPUYECKHX 33a]1a4.

CpaBHHMBATH U aHAJIU3UPOBATH PEATIbHBIC
CUTYallMU U BBISBIIATH BO3MOXKHOCTH €€
MO/JICJIMPOBAHUS Ha SI3bIKE T€OMETPUHU.
MoaenupoBaTh peaIbHYIO CUTYAIUIO Ha
SI3bIKE€ T€OMETPHUU U UCCIICIOBATh
MMOCTPOEHHBIE MOJICJIH, B TOM YHUCJIIE U C
WCIIOJIb30BaHMEM amrapaTa anreophl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MpOrpaMMBbl PU PELICHUHN 3a/1a4.
ITonmy4aTs npencTaBiieHUE O TEOMETPUN
KakK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKarOIIUN MUD,
CBSI3aHHOMU C peajbHBIMU 00BEKTaMU,
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HOMOFaIOHIeﬁ PCHINTL PCAJIBHBIC
JKU3HCHHBIC CUTYalluH O POJIA

WHXEHEPHBIX U KOMIIBIOTEPHBIX
TexHoJioruii. CpaBHUBATh U
aHAJIM3UPOBATh YTBEPKACHUS C LIEJIbIO
BBISIBJICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
HccenenoBars MNOCTPOCHHBIE MOJIEIH.
Hcnonp30Bath HUPPOBBIE PECYPCHI

CTEPEOMETPUU B PA3BUTHUH COBPEMEHHBIX

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
Ha3Banue KommgecTBo
OcHoBHOE coAcpKaHue OcHOBHBIE BUJIBI ACATEIBHOCTH YHAITUXCSA
pazzena (TeMbl) Kypca 4acoB
AHaJIUTHYECKasi TeOMETPUS 15

IToBTOpEHHKE: KOOPANHATHI BEKTOPA Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJISIPHOE NPOU3BEACHUE BEKTOPOB,
BBIYHMCJICHUE yTJIa MEK1y BEKTOpAMU B
IIPOCTPAHCTBE. Y PaBHEHUE IIPSMOW,
IIPOXOJALIEH Yepes3 ABE TOYKH.
YpaBHEHHE IIIIOCKOCTH, HOPMAJlb,
YPAaBHEHHE TUIOCKOCTH B OTPE3KaX.
Bekropnoe npousseaenue. JInHeHHbIE
HEPABEHCTBA, TUHENHOE
MIPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pacyéra yria
MEXKY NPSIMBIMU U TNIOCKOCTSIMU B
MHOTrorpasHukax. @opmyiia paccTosiHus
OT TOYKH JI0 TNIOCKOCTH B KOOPAMHATAX.
Haxoxnenue pacctostHuii OT TOYKH 10
IJIOCKOCTH B KyO€ U TTPaBUIILHOM
nupamMu/ie

AxTyanu3upoBaTh GaKThl U METOIbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAMUTH AHAJIOTHH.

CBOIUTH AEUCTBUSA C BEKTOpPAMU K
AQHAJIOTUYHBIM JICUCTBUSM C UX
KOOPAWHATaAMHU.

BcnioMHUTE onpenieneHre CKaasipHOro
YMHOXEHUS U €r0 CBOMCTBA. BBIYUCIIATH
C IIOMOIIBIO CKAJIIPHOTO YMHOXKEHUS
JUIMHBI BEKTOPOB, YTIIbl MEXIY HUMU,
YCTaHAaBJIMBATh MEPIICHANKYISIPHOCTD
BEKTOPOB. BBIBOAUTE ypaBHEHHE
IJIOCKOCTU U (DOPMYJTy PACCTOSIHUS OT
TOYKHU J0 IUIOCKOCTH.

Pemars 3ataun, coueras KOOpAMHATHBIN
Y BEKTOpPHBIA MeToAbl. [IpoBOoaUTH
JIOTUYECKU KOPPEKTHBIE TOKA3ATEIbHbIE
paccy X IeHus MPU PEUIEHUN
r€OMETPUYECKHX 3a1a4 HA IPUMEHEHNE
BEKTOPHOKOOPJAMHATHOTO METOA.
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AHanu3upoBaTh U MOJIETUPOBATH HA
S3bIKE TEOMETPUU PEANIbHBIE CUTYAIIUH,
CBSI3aHHBIC BEKTOPaMU U KOOPAUHATAMH.
HccnenoBats NOCTPOEHHBIE MOJIEIIH, B
TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb30BaTh KOMIBIOTEPHBIC
POrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHUS
MaTEeMaTUKU

[ToBTOpEeHue, 06001IeHNE U
CHUCTEMATHU3AIMS 3HAHUHN

15

CeueHns MHOIOTPaHHUKOB:
CTaHJapTHBIC MHOTOIPAHHUKU, METO/]
CJIEJI0B, CTaHAAPTHBIE IIJIOCKOCTH,
NEPECEUYEHNUS MPSIMBIX U IITIOCKOCTEM.
[TapannensHble NPSIMBIE U TUIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU.
[IepnieHauKyIsApHBIE IPAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Maphl
NIEPIIEHAMKYJIIPHBIX TUIOCKOCTEN U
IIPSMBIX, CHAMMETPUU MHOTOIPaHHHUKOB,
TEOpeEMa O TPEX NEPIEHAUKYIAPAX,
BBIYUCIICHUS UIUH

CTpouTh ceueHusl.

Pemath crepeomMeTpuuecKue 3a1auu Ha
JIOKA3aTeILCTBO MAaTEMATHUECCKUX
OTHOIIICHUM, HAXOXKICHUE
reOMETPUYECKUX BEJIMUUH (JIJIUH, YTJIOB,
momanaei, o0bEMoB). Vcronb3oBarh
MPU PEIICHUU CTEPEOMETPUIECKUX 3a7a4
MJIaHUMETpUUECKUe (DAKThI U METO/IbI.
[IpoBOAMTE TOTMYECKH KOPPEKTHHIS
JIOKa3aTEIbHbBIE PACCYKICHUS TIPU
pEIIeHUN CTEPEOMETPHUUECKUX 3aa4.
CpaBHMBATh U aHAIU3UPOBAThH
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B MHOTOTPAHHHKAX.

[ToBTOpEeHue: momanu

MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIJIS

TJIOIIAICH, COOOpaKEHUS TT0100HS.
[lmomaan Cce4eHuil MHOTOIPaHHUKOB:
MJIOIIAIM TTOBEPXHOCTEH, paspe3aHus Ha
JacTH, COOOpaKeHUsI O100us

peabHbIE CUTyalluu U BBISIBIISATH
BO3MOXKHOCTh €€ MOJEIIUPOBAHU Ha
A3bIKE TE€OMETPUU.

MopenupoBaTh peallbHyI0 CUTYAlLUIO Ha
S3bIKE T€OMETPUHN U UCCIIEIOBATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U C
UCIIOJIb30BAaHUEM allapaTa ajareopsl.
Hcenonb30BaTh KOMIBIOTEPHBIE
IIPOrpaMMBl IIPU PEIICHUU 3a/1a4

O06bEM MHOTOTpaHHUKA

17

O0bEM Tena. O0bEM NPSIMOYTOIBLHOTO
napayenenunena. 3aaadn o0 yaBOCHUH
Ky0a, 0 KBajipaType Ky0a; 0 TPUCEKIINH
yria. CTepeoMeTpuyecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM MPSMOYTOIBHOTO
napauienenunena. I lpukinagxeie
3a/1ayu, CBA3aHHbIE C BEIYMCICHUEM
00BbEMa MPSMOYTOJIBHOTO
napaienenunena. O6bEM npsimMoit
npu3Mbl. CTEpEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
npsAMou ipu3Mel. [IpuknagHeie 3agaum,
CBSI3aHHBIE C 00BEMOM MPSIMOUN TTPU3MBI.

CB00OOHO ONEpUPOBATH TOHATUSIMHU:
00BEM Tesa, 00bEM MPSAMOYTOIBHOTO
napajuielieunea.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
MPSIMOYTOJILHOTO MapaJijiesienuIea,
CJICJICTBUS U3 HEE.

Pa3zpesats MHOTOrpaHHUKY,
NepEeKIIaJIbIBaTh YaCTH.

Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijIeIeIuIea,
MIPU3MBI.

CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS

59



®denepanbHas pabodas mporpamMma | Matemaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

Brrancienre 005EMOB TEIT ¢ TIOMOIIBIO
onpenesn€éHHoro narerpaia. O0béM
HAKJIOHHOW MPU3MBI, TUPAMUJIBI.
dopmysna 00bEMa TUPaAMU/IBI.
OTtHomieHne 00HEMOB IMTUPAMHU/T C
OOIIUM YTJIOM.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIC ¢ 00BEMaMK HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[Tpuknaansie 3agaun mo Teme «OObEMBI
TEII», CBI3aHHBIC C 00BEMOM HAKIIOHHOMH
Npu3Mbl, mupamusl. [Ipumenenue
00bEMOB. BeruucieHnue paccTosiHUSI 10
TIJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui. AHaIU3upOBaTh U
MOJIEJIMPOBATh Ha SI3bIKE TEOMETPUHN
peanbHbIe CUTYyalluH, CB3aHHbBIE C
00BEMOM IPSIMOYTOJILHOTO
napajuieienunena, Ipu3Mbl, TUPAMHUIBL.
HccnenoBats NOCTPOEHHBIE MOJICIIH, B
TOM YHCJIE U C UCIOJIb30BAHUEM
amnmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO MHTETPAIBHYIO
(GopMyiy JIsl BBIYUCIIEHUS 00BEMOB TEII.
Jloka3sIBaTh TEOpEMYy 00 00BEME
HAKJIOHHOW MPU3MBbI HA TPUMEPE
TPEYroJIbHOM MPU3MBI U JIJIs
IIPOU3BOJIBHOM MPU3MBI. /[0Ka3bIBaTh
TeopemMy: 00 00BEME MUPaMUIBI,
(bopMyIMpPOBATH CIEACTBUS U3 HEE:
00bEM yceu€HHOU nupamMuibl. BEIBOAUTH
dbopmyiy 1Jis1 BRIYUCICHUS 00hEMOB
YCEUEHHOU NTUPaMUIBI

Tena BpameHus

24

[unuHIpudeckas MIOBEPXHOCTD,
oOpa3yroiye MUINHAPUIECKON
IIOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHUSIMHU:
WIHHIPUYECKAst TOBEPXHOCTB,
uHAp. M3ydatsh ciocoOb
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Humunaap. [Ipsamont KpyroBor LUIUHIP.
[1nomaas NTOBEPXHOCTH LWIMHAPA.
Konnueckas moBEpXHOCTb,
oOpa3yrome KOHHIeCKOn
noBepxHocTu. Konyc. CeueHne KoHyca
IIJIOCKOCTBIO, NApaJUIEIbHOM IITIOCKOCTH
OCHOBaHUs. Y CEUEHHBIN KOHYC.
N300pakeHre KOHYCOB U yCEUEHHBIX
KOHYCOB.

[1no1maas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTH KOHYCA.
CrepeomeTpruueckue 3a1a4y Ha
JI0KA3aTEIbCTBO U BHIYUCIICHHUE,
MMOCTPOEHUEM CEYEHHU M MJIUH]IPA,
KOHYCa.

[IpuknagHbie 3a1a4u, CBA3aHHBIE C
UUJIUHAPOM.

Cdepa u map.

[lepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u nu3obpaxenue
miapa.

VYpapaenue cheprl. [Tnomans chepsr u
e€ yacTen.

CummeTtpus cepsl 1 mapa.

MOJIYYECHUS [IHIIUHIPUIECKOM
MOBEPXHOCTH, LIMJIMHIPA.

N300paxaTh WWIMHIP U €r0 CEUYECHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHHYECKasl IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
MOJTy4YeHUs] KOHMYECKOH TTOBEPXHOCTH,
KOHYCa.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, MPOXOAAIIEH Yepe3 0Ch, U
IUIOCKOCTBIO, IEPIEHIUKYIISIPHOM K OCH.
BriBouTh hOpMyIIbI 11 BBIYUCICHUS
OOKOBOM U MOJTHOW TMOBEPXHOCTEHN TeT
BpaieHus. Pemars
CTEpEOMETPUUECKHE 3a/1a9H, CBSI3aHHBIC
C TeJlaMU BpaIlEHUs, HAXOXKJICHHUEM
[UI0Ia I OOKOBOM U MOJIHON
MIOBEPXHOCTH, TIOCTPOCHUEM CEUCHHI.
Hcnonb30BaTh mpH pelieHny 3a1a4
TUTAHUMETPUYECKHE (PaKThl U1 METO/IBI.
CpaBHHBaThH U aHATU3UPOBATH
YTBEPKACHUS C LENIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
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CrepeomeTprueckue 3a1a4y Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUE,
CBsI3aHHBIE CO CEepoi U Mapom,
MMOCTPOCHUEM UX CEUCHUU
IJIOCKOCTBIO.

[Ipuknannble 3aa4M, CBA3aHHBIE CO
chepoii u mapom.

[ToBTOpEHHKE: OKPYKHOCTH HA
IIJIOCKOCTH, BEIYMCIICHUS B
OKpPY>KHOCTH, CTaHJapTHBIE [TO100US.
Pa3znuunble KOMOMHALINY TeEI
BpAIICHUS 1 MHOTOTPAHHUKOB.
3anauu 1o TeMme «Tena u MoBepxXHOCTH
BpALLCHUS

AHanM3upoBaTh U MOJICIMPOBAThH HA
A3BIKE TEOMETPHUU peaibHbIE CUTYallUH,
CBSI3aHHBIEC C KOHYCOM U LIJIMHAPOM.
HccnenoBath NOCTPOEHHBIE MOJIEIIH, B
TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpbsl AKTyaJIn3upOBaTh
(bhaKTBl 1 METO/IBI TUTAHUMETPHH,
pEJIEBaHTHBIC TEME, TPOBOIUTD
aHaJIOTUH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
cdepa u map, eHTp, PaiuycC, TUAMETP
cdepsl U mapa.

HccnenoBars B3aMMHOE PACIOIOKEHHE
chephl U TIOCKOCTH.

@opMyIMpOBATh ONPEAETIEHUE
KacaTeJIbHOM TJIOCKOCTHU K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KACaTEIbHOU IIOCKOCTH.
BrI1BOIUTE (hOpMYITy J71s1 BEIYUCIICHUS
rIomaau cdepsl uepes paauyc chepsl.
Pewiats ctepeomeTprueckue 3a1auu,
CBsI3aHHBIC CO C(EpOil U MapoM,
HaXO0XKJICHUEM IIIOMIAH chephl U €
4acTel, MOCTPOCHUEM CeueHUM chepsl
U 11apa.
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AHaJIM3UPOBATh U MOJICTUPOBAThH Ha
SI3bIKE T€OMETPUU PeaIbHbBIE CUTYAlIlUU,
CBSI3aHHBIE C IApOM U chepoil.
Pemrats mpocTthie 3a1aun, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TEI
BpAIlEHHUS] © MHOTOTPAaHHUKOB.
Hcnonp30Bath Mpu peuieHny 3aaay,
CBSI3aHHBIX CO cepoit U Iapom,
TUTAaHUMETPpUYECKUE PaKThl U1 METO/IBI.
Pemiats ctepeomeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIaMU BpaIlllCHUs,
IIOCTPOCHUEM CEYEHUN TEJl BPALLICHNUs, C
KOMOMHAITUSIMU TEJI BPAILICHUS U
MHOTOTPaHHUKOB.

[TpoBOIUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS TIPU
pEeLIEHUH TeOMETPUYECKUX 3a/aY,
CBSI3aHHBIX C IEPIEHIUKYIISIPHOCTHIO
IJIOCKOCTEM.

AHaJIM3UPOBATh U MOJICTUPOBAThH Ha
SI3bIKE T€OMETPUU PEATTbHBIE CUTYalUU,
CBSI3aHHBIC C MHOTOTPaHHUKAMH.
HccnenoBats MOCTpOEHHBIE MOJEIH, B
TOM YHCJIE U C UCIIOJIb30BAHUEM
arrapara ajareopbl
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[1momaam moBEpXHOCTH
U 00BEMBI KPYTJIBIX Tel

O6BéM mmmHapa. Teopema
00 00BEME MPSMOTO HIIHH/PA.

[Imomaan OOKOBOM U ITOJTHOM
MIOBEPXHOCTH LIWJIMHIpA.
Brrauciiearne 00bEMOB TEI

C TIOMOIIIBIO OIPEICIEHHOTO

uHTerpaina. O0bpEM KoHyca.
[Imomaan OOKOBOM U ITOJTHOM

MIOBEPXHOCTHU KOHYCA.
CrepeoMeTrpruueckue 3a1auu,
CBSI3aHHBIC C BBIUMCICHUEM O0BEMOB
UUJIMHpa, KOHYCa.

[Tpuknannsie 3agaun mo Teme «OObEMBI
Y TTOIAM IOBEPXHOCTEN TEIL.

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 00 00BEMe mapa. [1nomans
cdepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM O0BEMOB

rapa, mapoBOro CerMeHTa, apoBOro
CeKTopa.

[IpukagHbie 3a1a4d 110 TEME
«OOBEMBI TEN», CBA3AHHBIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 Chephl.

CooTHONIIEHUST MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN U 00bEMaMU MOAOOHBIX

CB00OOIHO OTIEpUPOBATH TOHITHUSIMHU:
00BEM Tela, oAb OBEPXHOCTH.

dopMyHpOBaTH OCHOBHBIC CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BEME
IUIKMHIpa; 00 00BEME KOHYcA.

BoiBoauTh (hopMyIibl 7151 BEIUKACICHUS
00bEMa yCEUEHHOTO KOHYCA.

HccenenoBats NOCTPOCHHBIE MOJIENH,

B TOM YHCJI€ ¥ C UCTIOJIb30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a1a4
Ha [IOCTPOCHUE TUPKYJIEM U JTUHEHUKOM,

0 KJIACCUYECKUX HEPAZPEIIUMBIX

3a/1avyax.
CB00OOAHO ONEpUPOBATH TOHATUSAMMU:

1apOBOM CETMEHT, IIAPOBOMU CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBaHUE U BHICOTA
IAPOBOTO CJOA.

BoiBoguTh (hOpMyIIBI 17151 HAXOXKACHUS
00BEMOB 11aPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAU Chephl.
JlokaspiBaTh TEOpEeMy 00 00BEME MmIapa.

Pemate crepeomerpuyeckue 3amaau,
CBsI3aHHBIE C 00BEMOM I11apa, IIapOBOTO
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Maremaruka. 10—11 xmaccer (yrayOnéHHbII

YPOBCHB )
CErMEHTa, IapOBOIr0 CEKTOPA,
TJIOMIABI0 Chephl.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKAECHUSI C UEITIBIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaIM3UPOBaTh U MOJACIUPOBATH HA
SI3bIKE T€OMETPUM PEATIBHBIC
CUTyaIliH, CBSI3aHHBIE C 00BEMOM
apa, MapoBOro CErMeHTa, AapOBOTO
CEerMeHTa, IJIOIIAIbI0 CEpHl.
CB000OIHO OMIEPUPOBATH TOHSATHUEM:
oJ00HbIE TEJIa B MPOCTPAHCTBE.
Brrauciasgte 00bEM BI TEN C TIOMOIIBIO
OIIPEAEIEHHOI0 UHTETpAJIA.
Pemate crepeomerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOLICHUSIMU MEXK]TY
IUIOIIAASIMU TIOBEPXHOCTEN U
00BEMaMM TTOJJOOHBIX TEJI.
[IpoBOIUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYXKICHUS IIPU
PEIIEHUU TEOMETPUUECKHX 3a/1aY,
CBSI3aHHBIX C BBIYMCIIEHUEM 00BEMOB
TEJ C TIOMOIIBIO OIPEIEIEHHOTO
MHTErpasia, HAaXOXKICHUEM
COOTHOUIECHHS MEXKY IUIOMIAISIMU
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MOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX
TE.

AHaJIM3UPOBATh U MOJICTUPOBAThH Ha
SI3bIKE T€OMETPUU PeaIbHbIE CUTYAIlUU,
CBSI3aHHBIE C 00BEMaMU U
MOBEPXHOCTSIMHU T€JI, HA JOKA3aTEIbCTBO
Y Ha HaXO0XXJICHUE T€OMETPUUECKUX
BEJIMYMH

J[BU>KEeHUS

JIBMKEHUS TPOCTPAHCTBA.
OtobpaxxkeHusi. JIBU>KeHHS U paBEHCTBO
¢uryp. O01ue cBOMCTBA JBUKEHUN.
Bunbl 1BMKEHUN: TTapajieIbHbIN
IIEPEHOC, LICHTPaJIbHAasl CHMMETpPHUS,
3epKaJIbHAsE CAMMETPHUSL, [IOBOPOT
BOKpYT npsiMoii. [TpeobpazoBanus
nono6wus. [psimast u chepa Ditnepa.

I' eomerpuueckue 3a1aum Ha
MIPUMEHEHUE ABUKCHUS

[IprmMeHsTh paBuia BHINOJIHEHUSA
JIEUCTBUU CJIIOKEHUS U BEIUYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpA HA YUCIIO
Ipy perreHuu 3aaad. Haxoaurs
KOOPJAMHATHI BEKTOpA B IAHHOM 0Oa3uce u
CTPOUTH BEKTOP IO €r0 KOOPAMHATAM.
BcnoMHUTE onpefienieHne CKaIsipHOro
YMHOEHHUS U €ro CBOMCTBA. BBIYUCIATH
C MOMOUIBIO CKAISIPHOTO YMHOXKEHHUS
JUTAHBI BEKTOPOB, YTJIbI MEXKY HUMH,
YCTaHaBJIMBATh NEPIEHIUKYISIPHOCTD
BEKTOPOB. AHAIM3UPOBATH U
MOJICTTUPOBATh Ha SI3bIKE TEOMETPUHU
peaJIbHBbIE CUTYaIlMH, CBSI3aHHBIEC C
(bU3UYECKUMU BEKTOPHBIMU
BEJIMUYMHAMHM.
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Hcnons30Bath Mpu pelieHny 3a1ad,
CBSI3aHHBIX C BEKTOPAMHU B TIPOCTPAHCTRE,
TUTAHUMETPUYIECKHE (PaKThl M1 METO/IBI.
CB00OHO OMEPUPOBATH MOHITUIMH:
0TOOpak€HUEe MPOCTPAHCTBA Ha ceoH,
JBIDKEHUE TIPOCTPAHCTBA; IIEHTPAIbHAS,
oceBas U 3epKaJIbHasi CHMMETPHUH,
napaJijieIbHBINA MEPEHOC; PABEHCTBO U
nono6ue ¢uryp. JlokaspiBaTh
YTBEPKJICHUS O TOM, YTO LIEHTpaJIbHas,
oceBasi U 3epKaJibHasi CHMMETPUH,
napaJiyiIeIbHBINA MEPEHOC SIBISIOTCS
JBKEHUSMU. BBIMOTHATH
npeoOpazoBanus nogodus. OnepupoBarhb
NOHATUSIMU: TIpsiMast U cdepa Ditnepa.
Pemate reomeTpuueckue 3agauu ¢
HUCIOJIL30BAHUEM JBIDKCHHUH.
Hcrmonp30Bath MpH pelieHnH 3a1a4y
JIBIDKEHUS TPOCTPAHCTBA U X CBOMCTBA

[ToBTOpEeHue, 06001IeHNE U
CHCTEeMaTU3alrs 3HAHUN

17

O6o01arornee MOBTOPEHUE MOHATHI U
MeTOJ0B Kypca reomeTpun 10-11
KJIACCOB, CCTEMAaTHU3aIlUs

Pemars crepeomeTpuueckue 3aqaun Ha
JI0KA3aTeJIbCTBO MATEMATUUECKHUX
OTHOIIICHUM, HAXO0KICHNE
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3HAHUMU. r€OMETPUYECKUX BETUYHH (JJIHH,
HcTopust pa3BUTHS CTEPEOMETPHUH KaK  YIJIOB, IUIOIIAAEH, 0ObEMOB).
HayKU U €€ pojib B pa3BUTUU Hcnonp30Bath npu peuieHun
COBPEMEHHBIX UHKEHEPHBIX U CTEPEOMETPUUECKHUX 3a7a4
KOMITBIOTEPHBIX TEXHOJIOTUI IUTAaHUMETpHUUECKHe (HaKThI

Y METOJIBI.

[IpoBOIUTE TOTHYECKN KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUSA

IIPU PELIEHUN CTEPEOMETPUUECKHUX

U IJJAaHUMETPUYECKUX 3a1ay.
CpaBHMBaTh U aHAIU3UPOBATH
peabHbIE CUTyaluu U BBISIBIIATH
BO3MOKHOCTb €€ MOACIIMPOBAHUSA

Ha S3BIKE TEOMETPUHU.
MopnenupoBaTs peanabHy CUTYaLUI0
Ha SA3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOCHHBIE MOJIENIN, B TOM YHUCJIIE
Y C UCIIOJIb30BaHUEM aIlapara
anreops.l.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbl [IPU PELICHUU 33/1a4.
[Tonydats npencraBiaeHue 0 TEOMETPUN
KaK O pa3BHUBAIOLLEHCS HAyKe,
VCCIIEIYIOIIEN OKPYIKAIOIIUN MHUP,
CBSI3aHHOM C pealbHBIMU O0BEKTaMH,
IIOMOTAIOLIEN PELLNTh peabHbIe
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YKAU3HECHHBIE CUTYaIlUU O POJIH
CTEPEOMETPUU B PA3BUTHUH COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBILEE KOJIMYECTBO

102
YACOB I10 I[TPOI'PAMME 0
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

YueOHblii kKypc «BepoATHOCTh M CTAaTHCTHKA» YIIIYOJEHHOTO YpPOBHS SIBISIETCS
MIPOJIOJKEHUEM M Pa3BUTUEM OJHOMMEHHOIO YYEOHOro Kypca yIriyOJIEHHOIO YPOBHS Ha
ypOBHE cpenHero oOmiero oOpa3oBaHusA. YUYeOHBIM Kypc mpeaHa3HayeH IS
(dbopmupoBaHUs y 00yHarOIIUXCS CTATUCTUYECKOW KYJIbTYpbl U TOHUMaHUS POJIU TEOPUU
BEPOSITHOCTEN KaK MAaTeMaTHUYE€CKOTO MHCTPYMEHTA JUIsl U3YUYEeHHUSI CITy4ailHbIX COOBITUH,
BeIMYMH U 1mpoueccoB. [lpu wu3yueHuu Kypca oOoramaroTcs MpeacTaBICHUs
oOy4Jaronuxcsi 0 METo/1ax MCCIEI0BaHUS U3MEHYMBOTO MHUPA, PA3BUBACTCS MOHUMAaHUE
3HaYUMOCTHU U OOIIHOCTH MaTEMaTHYECKUX METO/I0B IT03HAHUS KaK HEOThEMJIEMOM 4acTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue yueOHOTO Kypca HalpaBlICHO Ha 3aKpEIJICHUE 3HAHUW, MOJYYEHHBIX
Py U3YYEHUM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U HA Pa3BUTHE
MPEACTABICHUM O CIy4YalHBIX BEIMYMHAX M B3aMMOCBS3SAX MEKJIY HMMH Ha BaKHBIX
IIPUMEpPAX, CIOKETBI KOTOPBIX MOYEPIHYTHI U3 OKPYXKAIOIIETO MUpa. B pesynbrare y
oOy4Jaronmxcst JOJKHO ¢(pOpMUPOBATHCS MPEACTABICHUE O HanOOoJIee yIOTPEOUTENbHBIX
u  o0mux  MaTeMaTH4YeCKUX  MOJENSIX,  HUCIOJBb3yeMBbIX  JUIS  ONUCAHUs
aHTPONOMETPUUECKUX U IeMOTrpaduuecKUX BEJITUUYHH, TOTPEIIHOCTEN B pa3IM4HbIE poja
U3MEPEHUSX, JUIMTEIbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKHX  YCTpPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB B OOIIECTBE. YUEOHBIN KYPC SBISECTCS
0a3oif AN OCBOGHHMS BEPOSATHOCTHO-CTATUCTUYECKHUX METOJO0B, HEOOXOIUMBIX
CIIELMAJIACTAM HE TOJIbKO HMH)KEHEPHBIX CIIELIMAJIBHOCTEH, HO TAKXKE COLIMAIBHBIX U
MICUXOJIOTUYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKM B 3HAUMTEIIbHON
Mepe MCHOJB3YIOT annapar aHaiau3a OoJbIIUX NaHHbIX. L{eHTpanbHyl0 YyacTh yueOHOro
Kypca 3aHUMaeT OOCYXXJCHUE 3aKOHa OOJIbIIMX 4uceNl - (PyHIaMEHTAJIbHOTO 3aKOHa
MPUPObI, UMEIOIIETO MAaTEMATHUECKYIO (hOpPMATU3AIHIO.

B cooTBeTCTBMM € YyKa3aHHBIMH UEISIMH B CTPYKType Y4yeOHOro Kypca
«BepodaTHOCTh M CTAaTUCTUKA» HAa YIUIYOJIEHHOM YPOBHE BBIIEJIEHb OCHOBHBIE
conepxatenbHble JuHUKA: «CrnydaliHple CcOOBITHS U BeposiTHocTU» u «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID».

[ToMUMO OCHOBHBIX JIMHUM B Y4EOHBIN KypC BKJIFOUECHBI DJIEMEHTHI Teopun TrpadoB u
TEOPUU MHOXKECTB, HEOOXOIMMBbIE AJIsi MOJHOLEHHOIO OCBOEHHUS MaTepuaia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMAaTUYECKUX YUYEOHBIX KYypPCOB.

Copepxanne muHuu «Ciay4ailHble COOBITHS U BEPOSITHOCTHY CITY>KUT OCHOBOM IS
(dbopMHUpOBaHUS MPEICTABICHUN O PACTIPENCICHUN BEPOSITHOCTEH MEXKIY 3HAUCHUSIMU
CIyYaWHBIX BEIWYMH. BaxXHyr0 4YacTh B OTOW COIEPKATEIbHOM JIMHUM 3aHUMAET
U3YyYEHUE TEOMETPUYECKOTO UM OMHOMHAIBHOIO pacHpe/ieIeHUH M 3HAKOMCTBO C HUX
HETIPEPBIBHBIMU aHAJIOTaMU - TTOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUSMH.
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Tembl, CBsiI3aHHBIE C  HENPEPHIBHBIMH  CIy4YallHBIMM  BEJIMYMHAMH U
pacrpesieieHusIMU, aKIIEHTUPYIOT BHUMaHHE OOydYaroluXcsl Ha OMHCAHUU M U3YyUYEHUU
CIIy4aliHBIX SIBICHUI C TOMOIIBIO HEMPEPHIBHBIX (YHKIMI. OCHOBHOE BHHUMAaHUE
yIeJsieTCsl MOKa3aTeIbHOMY U HOPMAJIBHOMY paclpeesiCHUsIM.

B yuebGHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMHUTEILHOE M3YUCHHUE CBA3H MEXKIY
CIIy4aliHBIMH BEJIMYMHAMH M OIKCAaHUE 3TOM CBS3M C MOMOLIBI0 Kod(uimeHTa
KOPPEJISILIMK U €70 BHIOOPOYHOTO aHajora. DTH 3JIEMEHTHI COJIEp:KaHus Pa3BUBAIOT TEMY
«/InarpamMmbl paccemBaHus», U3yYCHHYIO Ha YPOBHE OCHOBHOT'O O0IIIero oOpa3oBaHus, U
BO MHOT'OM OIHMPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé onuu siemMeHT conep:kaHUs, KOTOPBIN MpeajaraeTcsi Ha 03HAKOMUTEIbHOM
YPOBHE - TOCJIEOBATEIBHOCTh CIIyYailHbIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIIUX B
eAUHUITY BpeMeHH. O3HAaKOMJICHUE C paclpe/ieieHHeM BEPOSITHOCTEN KOJTUYECTBA TaKUX
COOBITUI HOCUT pa3BUBAIOIIMKA XapakTep M ABISAETCA AaKTyaJdbHBIM JJs OyIyIIHX
aOUTYpUEHTOB, TOCTYMAIOIUX HAa y4eOHBIE CIELUUATbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAYKaMH, TICUXOJIOTHEH U yIPaBICHUEM.

Ha uzydenune yueOHOro kypca «BepoATHOCTh M CTaTHCTHKa» Ha YIiayOJEHHOM
ypoBHEe oTtBoauTCs 68 wacoB: B 10 kmacce - 34 gaca (1 gac B Henemo), B 11 kimacce - 34
yaca (1 gac B Hezento).

COAEPKAHUE OBYUYEHUSA

10 KITIACC

I'pad, cBs3ublil rpad, mytu B rpade: nukiabl U mnend. CreneHb (BaJeHTHOCTH)
BepmuHbL. ['padsl Ha iockocTu. JlepeBbs.

CayyailHble SKCIIEpUMEHTHI (OMBITBI) U CIydyallHble COOBITHS. JIEMEHTapHbIC
coObITHsl  (MCXOJbI). BeposTHOCTH cliydaliHOrO coOBbITHS. BIM30CTh YacToThl U
BEPOATHOCTH COObITHH. CilydaliHble ONBITHI C PaBHOBO3MOXHBIMH 3JIE€MEHTAPHBIMU
COOBITHUSIMU.

Onepauun HaJ COOBITUSIMU: TepeceueHue, OObEeIUHEHHUE, MPOTUBOIOIOXKHbBIC
coObITus. Jlnarpammel Diinepa. @opMyiia CI0KEHHSI BEPOATHOCTEN.

YcnoBHass BEPOATHOCTb. YMHOXKEHUE BEpPOSTHOCTEW. JlepeBO  CllydallHOTO
skcriepumenTa. Popmyna mnojgHoW BeposTHocTU. Popmyna baiieca. HeszaBucumelie
COOBITHSI.

buHapHbIil cioydaliHbIl ONBIT (MCIBITAaHUE), ycnex M Heynada. HesaBucumble
ucneiTanus. Ceprsi HE3aBUCUMBIX MCHBITAHMM 10 nepBoro ycrexa. IlepectaHoBkH U
¢dakropuan. Yucno coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uaoma Herotona.

Cepust He3aBUCHUMBIX ucnblTaHuM bepHymin. ChyyaiiHblii BHIOOD M3 KOHEYHOM
COBOKYITHOCTH.

Cny4aitnasa BenuuuHa. Pacnpenenenne BepoaTHocTel. [{uarpamma pacnpeneneHusl.
Onepaunu Haj CaydaiHbIMU BeJIMUMHAMU. buHapHas ciyvaliHas BennuuHa. [Ipumepsr
pacrnpeiesieHuid, B TOM YHCIIE€ TEOMETPUYECKOE 1 OMHOMHUAJIBHOE.
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11 KITACC

CoBMmecTHOE pacnpeesieHUue ABYX Clly4allHbIX Belnn4rH. HezaBucrumblie ciydaiiHbie
BEJINYHHBI.

MareMaTtnyeckoe OXHUAAHHE CIy4allHOW BenuuuHbl (pactpexaeneHus). [Ipumeps
MPUMEHEHUsI MATEeMAaTHYECKOro OKMIAHUs (CTpaxoBaHuUe, jJoTepes). MaremaTuieckoe
OXKHJlaHWe OWHApPHOW CIydalHOW BEIWYWHBI. MaTeMaTH4ecKoe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4ecKoe 0>KHIaHHE Fr€OMETPUUECKOr0 1 OMHOMHAIBHOTO
pacnpeaeneHu.

Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOUN BEJIMYUHBI (paclpeeieHusl).
Huctiepcust  OmHapHOM  cilydallHOM — BeIMYMHBI.  MaremaTHyeckoe  OXKHJIaHHUe
POU3BENCHUS U IUCIEPCUS] CYMMbl HE3aBHCUMBIX CIIy4alHbIX BeJlW4yuH. [lucnepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMHUAIBHOIO pachpezesieHus. Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE F€OMETPUYECKOIO PaCIIPEIEICHUS.

HepaBenctBo UeObimeBa. Teopema YeOsnimeBa. Teopema bepuymiu. 3akoH
O0onpIIMX yKcen. BeIOOpOUHBI METON UCCleNOBaHU. BHIOOpOUHbBIE XapaKTEPUCTUKH.
OueHnBaHME BEPOSTHOCTH COOBITUSA MO BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpocrenmmx
TUITOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBable  cnydaiiHple  BenuuuHbl. [Ipumepsl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTH pacnpeaeseHrsl. PaBHOMEpHOE pacnpeieieHue U €ro CBOMCTBA. 3aJayd,
MIPUBOJIALLKE K ITIOKA3aTEIbBHOMY PaCIpeACIICHUIO. 3a0a4H, PUBOIAIINE K HOPMAIBHOMY
pactpeneneHuo. OyHKIUS [UIOTHOCTA BEPOATHOCTHU IOKA3aTEIBHOTO PacCIpeieiieHus,
(GyHKIUS JIOTHOCTH BEPOSITHOCTU HOPMAJIBHOTO pactipenencHust. OyHKINS IOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PACTIIPEIEIICHMUS.

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3aauu, IPUBOSLINE K
pacnpenenenuro Ilyaccona.

KoBapuanus aByx cinydaiiHbiX BenuduH. Koad@uUIMEHT TUHEWHON KOPPEISIIHH.
CoBMmecTHbIE HAOMIOJEHUS JABYX BENMYMH. BHIOOPOUHBIN KO3(DPUIMEHT KOppENSLHH.
Paznuuue Mexay NMHEHHOM CBS3bI0 M INPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHEHHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics Hay9uTCs:

CBOOOJTHO OTEPUPOBATh MOHATHIMU: Tpad, Mmaockuit rpad, cBs3HBIN Tpad, MyTh B
rpade, 1emnb, UK, JEPEBO, CTENEHb BEPIINHBI, IEPEBO CIYYaHHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CIYyYaHHBIN AKCIIEPUMEHT (OIBIT), CITydaiiHOE
COOBITHE, DJIEMEHTApHOE CIydailHOE COOBITHE (JIIEMEHTAPHBIM HCXO0J) CIy4aiiHOTO
OMbBITA, HAXOJUTh BEPOSITHOCTA COOBITUH B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXOJUTh U (OPMYJIHPOBATH COOBITHS: MEpeceyeHue, OOBEAMHEHUE ITaHHBIX
COOBITU, COOBITHE, MPOTHUBOIOI0XHOE TAHHOMY, UCIIOJIB30BaTh JUArpamMMbl Diijiepa,
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KOOPJIMHATHYIO TPSAMYIO JJIsI pElIeHUsl 3ajiad, MOJb30BaThCsl (OPMYIONU CIOKEHHUS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIy4YailHbIX COOBITHI;

ONEPUPOBATH IOHATHUAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOATHOCTEM,
HE3aBHCHUMBIE COOBITHS, JIEPEBO CIyYaWHOTO SKCIEPUMEHTAa, HAXOIUTh BEPOATHOCTU
COOBITHI C MOMOIIBIO MPaBUJIa YMHOXKEHHS, JIepeBa CIy4ailHOrO OIMbITa, UCIIOJIb30BATh
dbopMyIy TOJIHOIN BepoATHOCTH, Gopmyny baiieca mpu pemieHun 3amad, OMpPEENiTh
HE3aBHCUMOCTH COOBITHI 1O (hOpMyJie U M0 OPTaHU3AINH CITYyYailHOTO SKCIIEPHUMEHTA;

NPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE POPMYIIbI JJIs IEPEUUCIICHUS 3JIEMEHTOB
MHO>KECTB, AJIEMEHTapHBIX COOBITUN CIy4alHOTO OIbITA, PEIICHHS 3a/ad M0 TEOPHUH
BEPOSTHOCTEW;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OWHAPHBIA CIy4allHBIA ONBIT (KUCIBITAHUE),
yCIEX U HeyJaya, HE3aBUCHUMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOATHOCTH
COOBITUI: B CEpUU MUCIBITAHUN 10 NEPBOTO yclexa, B cepuu ucnblTaHuil bepHymiu, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OINEpUPOBATh MOHATHAMU: CiIy4yailHas BeEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEM, JuarpamMma paclpejeseHus, OuHapHas clydaiiHas BeJIMYMHA,
reoOMeTpUYeCcKoe, ONHOMHUAJILHOE pacipeiesieHuE.

K xoniy 11 kiacca o0y4aronuiics Hay9uTCs:

ONEPUPOBATH MOHATUAMU: COBMECTHOE PACHPEICIICHUE ABYX CIyYalHbIX BEJIMYHH,
HCIIOJB30BaTh TAaOJIMIy COBMECTHOTO PACHpPEACNICHUS JIBYX CIy4allHbIX BEJIWYWH JJIs
BBIJICTICHUS PACOpPEACNICHUS] KaXJOW BEJIUYMHBI, OIpPEACICHUS HE3aBUCUMOCTU
CIIyYallHBIX BEJINYHH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MaTEMATUUYECKOTO OXUJAHUS CIydaiHOU
BEJIMUUHBI (pacrpeiesieHnsi), TPUMEHITh CBOMCTBA MAaTEMAaTHYECKOTO OXHIAAHUS MpPU
pelieHud 3a7ad, BBIYUCIATH MaTE€MaTUYeCKOEe OXKUJaHWe OWHOMHAIBHOTO U
r€OMETPUYECKOTO pacIpeIeTICHUI;

CBOOOJTHO OIEpPUPOBATh TOHATUSMU: JUCIEPCHS, CTaHAAPTHOE OTKJIOHECHUE
CIIy4allHOM BEJWYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIIYYaWHOM BEJIUYUHBI
(pactipesienieHusi) TpH  PEIICHUHM 3a]ady, BBIYHCIATH JUCHEPCUI0 M CTaHIAApTHOE
OTKJIOHEHHUE TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PacIpeiesICHU;

BBIYHCIIATh BBIOOPOYHBIE XApPaKTEPUCTHUKU IO JAHHOW BHIOOPKE W OIEHUBATH
XapaKTepUCTUKA  TEHEPAJIbHOW  COBOKYMHOCTHM  JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHUBAaTh BEPOSITHOCTH COOBITUHA U TPOBEPSATH MPOCTEHIINE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIB3YSACh U3YUCHHBIMU pacpeaeICHUSIMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

denepanbHas padouas mporpamma | Maremaruka. 10-11 kmacesl (yrmyOn€HHBIN ypPOBEHB )

10 kaacc
KodecTso OCHOBHBIE BUBI JIEATEIBHOCTH
HasBanue paszzgena (Tembl) OcHOBHOE coJiepKaHUE
4acoB 00yJaroIIMXCs
OneMeHTHI TeOpHH rpagoB 3 I'pad, cBs3HbI rpad, npencTaBieHue

3a/1a4u ¢ IOMOUIBIO rpada.

Crenenb (BaJIEHTHOCTH) BepIIUHBL. [1yTh
[IpencraBisiTh OOBEKTHI U CBSA3U MEXKITY

B rpade. Llenu u nukIibL.
HUMU C TIOMOIIBI0 Tpada, HaXOAUTh Ty TH

I'padsr Ha TTOCKOCTH. JlepeBo

. MeX Iy BeplimHamMu rpada.

CIIy4aifHOTO DKCIIEPUMEHTA
BoigensaTs B rpade nenu U MUKIHL.
CrtpouTth 1IepeBO MO ONMUCAHUIO
CJIy4aifHOTO OIIbITa, OMHUCHIBATH
ClTy4JailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemiats 3amauu ¢ momonibio rpadoB

3

CityyaiiHbI€ OMBITHI,
Cly4aliHbIe COOBITHS U
BEPOSTHOCTU COOBITHI

Cry4aiiHble SKCIIEPUMEHTHI (ONBITHI) U
Cily4ailHble COOBITHSA. DJIEMEHTAPHBIE
coObITHs (Mcxoabl). BeposTHOCTB
ciyvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

Bre1ensaTe 1 onuchIBaTh Cly4aiiHbIe
COOBITHS B CITy4allHOM OTIBITE.
@opMyIMpOBaATH YCIOBUS MPOBEACHHUS
CJIy4alHOrO OIBITA.

HaxoauTh BepoSATHOCTH COOBITHH B
OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU
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DdenepanbHas pabodas mporpamma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

Omnepanuu HaJi MHOKECTBAMHU
U COOBITUSIMU.

CnoXeHue 1 yMHOXKEHUE
BEPOSTHOCTEM.

VYcoBHAsE BEpOSTHOCTD.
HezaBucumele coObITHS

[lepeceuenne, 00BEAMHEHNE MHOKECTB
U COOBITHI, MPOTHUBOIOJIOKHBIC
coObITHsi. DopMyIia CIOKEHUS
BEPOSATHOCTEW Y CIIOBHASI BEPOSITHOCTb.
YMHOKEHHUE BEPOSITHOCTEN.

dopMmyJia YCIOBHOU BEPOSITHOCTH.
dopmyIia IOITHON BEPOATHOCTH.
dopmyia baneca. HezaBucumbie
COOBITHS

Hcnonp30BaTh quarpaMMmsel Jitliepa u
BepOabHOE OMUCAaHUE COOBITHH MpHU
BBITIOJIHEHUU OTIEPALIMA HaJl COOBITHSIMHU.
OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHH MO Mepe HACTYILICHUS IPYTUX
COOBITHI B Cily4aitHOM ombiTe. Pemath
3a/1a4M, B TOM YHCJIE C UCIIOJIB30BaHUEM
JiepeBa Ccliy4aiiHOTO OmbITa, GopMyJ
CJI0’KEHUSI 1 YMHOKEHUSI BEPOSITHOCTEN

DJeMEeHTHI KOM6I/IHaTOpI/IKI/I

KomOuHaTOopHOE NMPaBUIIO YMHOKEHUS.
[lepectanoBku u (akTopuain. Yucno
couerannil. TpeyronpHuk [lackans.
®opmyna 6unoma Herotona

DopMyJIMpPOBATh U JOKA3bIBAThH
KOMOWHATOpPHBIE (haKTHI.
Hcronb30BaTh NPaBUIO YMHOKEHHS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUTSl IEPEYUCIICHUS JIEMEHTOB
pPa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUI B CITy4YailiHOM
OMBITE.

[Tonb3oBaThes popmyoil u
TpeyronbHuKoM [lackans nos
OIPEJICJICHUS YHCJIa COYETAHUM.
[Tpumensats popmyny 6maoma HeroToHa
JUISL IPpe0Opa30BaHUsI BHIPAKEHU I
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®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

Cepuu nociie1oBaTENbHBIX 5 bunapHbIi CilydyallHBIMA ONIBIT
vcnbITaHui. McnbiTanus (ucnpITaHuE), ycex U Heyjlava. Pa30uBatk CI0KHBIE DKCIIEPUMEHTHI HA
bepnyun. He3aBucumble ucnsiTanus. OTAEJIbHBIC UCTIBITAHUA.
CrnyualiHbiii BEIOOD U3 Cepust HE3aBUCUMBIX UCIIBITAHUI J10 Pemrath 3a/1a4 Ha IOMCK BEPOSITHOCTEH
KOHEYHOU COBOKYITHOCTH nepBoro ycrexa. Cepusi He3aBUCUMBIX COOBITHI B CEpUH UCIIBITAHUH JIO
HCIBITAHUN BepHYJIJII/I. Cﬂyqaf/'[H},H‘/'I IICPBOIo yCIicxa U B CCpUAX HUCITEITAHUH
BBIOOP M3 KOHEYHOU COBOKYITHOCTH. bepryiuy, a TakxKe B OMBITax CO
HpaKTI/II{eCKa}[ pa60Ta C CﬂyqaﬁHBIM BBI60pOM U3 KOHEUYHOU
HCIIOJIb30BAHUEM DJICKTPOHHBIX Tabaur | COBOKYITHOCTH C MUCIOJIb30BAHUEM
KOMOMHATOPHBIX (PakToB U (HOpMyI, B
TOM YHKCJIE B X0JI€ TPAKTUYECKOMN pabOThI
C MPUMEHEHUEM CTaHIAPTHBIX (QYHKIIHIA
14

CityyaliHble BEJTMYUHbBI U
pacrnpeesieHus

Cnyuvaitnasg BennunHa. Pacnipenenenue
BeposiTHOCTEW. Jlnarpamma
pacnpenaenenus. Onepauuu HaJ
CIy4arHbIMU BennunHaMmu. [Ipumepsol
pacnpenenenuii. bunapnas ciryyarHas
BennumnHa. ['eoMerprueckoe
pacn-penenenue. bunomuanbHOE
pacnpenenenue. MareMaTuyeckoe
0KUJIAHUE CIIyYalHOW BEJIIMYMHBI.
CoBMeCTHOE paclpeiesieHue JIBYyX
CIy4aulHbIX BeJIMYMH. He3aBucumere
ciiyyaliHble BenunHbl. CBOMCTBA
MAaTEMATUYECKOTO OXKUIaHHUS.

OcBanBaTh NOHATHS: CIlydaiiHas
BEJIMUMHA, pacipeenenue, Tadbauma
pacnpeneneHus, AuarpaMmma
pacnpeeseHusl.

HaxonuTte 3Ha4E€HHS CyMMBI U
MPOU3BEJCHUS CITyYalHbIX BEJIMYUH.
Ctpouth OMHapHBIE paclpeAeIICHUs 110
OMMCAHUIO COOBITUH B CIIy4alHBIX
onbITax. CTPOUTH U paclo3HaBaTh
reOMEeTpUYECKOe 1 OMHOMHUATILHOE
pacnpezeseHusl.

PemaTe 3a1aun Ha BBIYKCIIEHUE
MaTEMaTUYECKOIO 0KHMIaHHUS.
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®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

MateMatnyeckoe oKu1anue OMHAPHOU
CIIy4allHOM BEJIMYMHBL.
MaremaTnieckoe OKuJaHue
reOMETPUYECKOr0 U OMHOMHAIIBHOTO
pactpenenenuil. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE. Jlucnepcus
OMHApHOM CITy4ailHOU BEIMYUHBI.
CaoiicTBa nucnepcun. MaremaTuyeckoe
0’XKUJAHUE TIPOU3BEIACHHUS U JUCTIEPCUS
CyMMBbI HE3ABUCUMBIX CITyYaHBIX
BenuuuH. [lucnepcusi OMHOMUATBLHOTO
pacrpenencHusl.

[Ipaktrueckas padora ¢
MCITOJIb30BAaHUEM AJIEKTPOHHBIX TAOJIHIL

CTpouTh COBMECTHBIE PACIIPEICICHUS.
N3ydats CBOMCTBA MATEMATHYECKOTO
0KMIaHUSL.

Pemats 3a1a4n ¢ TOMOIIBIO U3yYEHHBIX
CBOMCTB.

[1o n3ydyeHHbIM (popmMysiaM HAXOJIUTh
MAaTeMaTUYECKHUE OKUIAHUS CITyYalHbBIX
BEJINYMH, UMEIOIUX T€OMETPUIECKOE U
OMHOMUAIBHOE pacIpeleICHUs
OcBanBaTh NOHATHS: TUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYMHBI.

Haxoauts nucnepcuto mno
pacrpeneneHuro.

N3yuyarh CBOMCTBA TUCIIEPCUM.

[To n3ydyeHHbIM (popmMysiaM HAXOJIUTh
JIACTIEPCUI0 OMHOMUATILHOTO
pacrpeneneHus, B TOM YUCIIE B XOI€
MPaKTUYECKON pabOThI

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOIT'PAMME

34
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®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

11 KITACC
KomuiecTso OCHOBHBIE BU/IBI ICATCIIEHOCTH
Ha3Banue paznena (Temsl) OcHOBHOE cofepKaHne
4acoB 00yyarommuxcs

3aKOH OONBIIMX YHCe 5 Pa30upatrh q0Ka3aTeabCTBA TEOPEM.
HepasenctBo UeOnimeBa. Teopema OcBamBaTh BHIGOPOUHBIH METOJ
Heosimesa. Teopema bepHymmn. 3aKOH | yeenenoBanuii, B TOM YHCIIE B XOIE
OonbmMX 4ncen. BeIOOpoUYHBI METON IPaKTHYECKO pabOTHI
UCCIICIOBAaHUM.
[TpakTnueckas padbota ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

DJIEMEHTBhI MaTEMaTUYECKON 6

CTaTUCTHUKU

['enepanbHas COBOKYITHOCTb U
cilydaiiHasi BIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
IE€HEPaJIbHON COBOKYITHOCTH C IIOMOILBIO
BbIOOPOYHBIX XapaKTEPUCTHK.
OrneHrBaHNUE BEPOSITHOCTEH COOBITHH T10
BbIOOpKE. CTaTHCTHUECKas TUIIOTE3A.
IIpoBepka mpoCTeNIIMX TUITOTES C
TTOMOIIBI0 CBOMCTB U3YYEHHBIX
pacnpenenenuil. [Ipakruueckas pabora ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHIL

OcBauBaTh MOHATHS: TCHEpaTbHAsS
COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE
CpeaHee U BEIOOpOYHAS TUCTICPCHS.
Berancnars BEIOOpOYHBIC
XapaKTePUCTUKU U Ha UX OCHOBE
OIICHUBATh XapaKTEPUCTHUKH
reHepalibHOM COBOKYMHOCTH. OCBanBaTh
MOHATHS: CTATUCTHYECKAs TUITOTE3A.
O1neHrBaTh BEPOSATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHIIINE TUTIOTE3bI HA
OCHOBE BBIOOPOYHBIX JIAHHBIX, B TOM
YHUCJIe B X0JI€ MPAKTUIECKOU PabOThI
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®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

HenpepriBHbIE CciyyaliHbie
BEJIMYMHBI (pacupeeneHus),
IIOKA3aTEJIbHOE Y HOPMAJIbHOE
pacrpeneneHus

[IprMepbl HENMPEPBIBHBIX CIyYANHBIX
BeMYUH. OyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3aaay,
NPUBOSIINX K ITOKA3aTEIIbHOMY U K
HOPMAaJIbHOMY PaCHpPEICICHUSIM.
@DyHKIUS IIOTHOCTH BEPOSITHOCTU
ITOKA3aTEJILHOTO PaCIIPECICHNUS.
@DyHKIMS IUIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO pacipereIeHus

3HaAKOMUTHCS MTOHATUSIMU: HETIPEPHIBHAS
cllydaiiHas BETUYMHA, HETIPEPHIBHOE
pacnpenenenue, GyHKINAS MTTOTHOCTH
BEpOATHOCTH. HaX0uTh BEpOSTHOCTH
COOBITHI MO JaHHOW PYHKIIUU
TUIOTHOCTH.

3HAKOMUTBHCSA C TIOHATUSMU:
NOKa3aTelbHOE pacIpeieiIeHHe,
HOpMaJIbHOE pactpeneiaeHue. Boiiensats
10 ONMCAHMIO CITy4yallHbI€ BETUMUYHHBI,
pacnpeziesIeHHbIE M0 0Ka3aTeIbHOMY
3aKOHY, [10 HOPMAJIbHOMY 3aKOHY.
Pazbupats npumeps 3a1ad,
MPUBOAIINX K TOKA3aTEIPHOMY
pacmpeziesieHr o U K HOpMaTbHOMY
pacnpeieICHUI0

Pacrnipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OJJUMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amauu, IPUBOIAIIEH K
pacnpenenenuro [lyaccona.
[IpakTrueckas pabota ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIHIT

Br1aenaTs o onmcanuio ciry4yaiHoro
OIIBITA BEJIMYUHBI, PACTIPEICIICHHBIC MO
3akony Ilyaccona.

PemniaTte 3agaun, B TOM 4HCJIE B XO/IC
MIPaKTHIECKON pabOTHI C IPUMEHECHHEM
CTaHAAPTHBIX (PYHKITHI JIEKTPOHHBIX
Ta0IUI]
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®denepanbHas pabodas mporpamMma | Maremaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

CBs13b MEXKy CITy4aillHBIMU 6 KoBapuanus IByX Ciay4aliHbIX BEJIMYMH.
BEJIMYMHAMU KoaddumumenT xoppemnsiun. OcBauBaTh MOHATHS: KOBapUALIHS,
CoBmecTHbIE HAOIIOICHUS ABYX K03 GULMEHT KOPPEISILINY, THHCHHAS
Benu4rH. Beibopounsnii koadgdurment | 3aBHCUMOCTD.
Koppemsiiun. Paznuune Mexmy OueHuBaTh XapakTep CBSA3H MEXY
JIMHEIHOI CBA3BIO M IPUYHHHO- CJIy4aliHBIMH BEJIMYMHAMH, UCXOS U3
CJIe/ICTBEHHOM CBs3bI0. JIMHEHHAS IIPHPOABI JAHHBIX W BRITHCICHHBIX
perpeccus. [Tpaktuyeckas pabora ¢ XapaKkTCPUCTHK.
HCTIONB30BAHHEM SEKTPOHHBIX TAGIHIL Hcnonb30Bath quarpaMMbl pacCerBaHUs
JUISL U300payKEHUSI COBMECTHOTO
pacceuBaHus JIAHHBIX.
Haxonute ko3 duiimenTsr ocu
JarpamMmbl, B TOM YHCIIE B XO/I€
MPAKTHYECKON pabOThl C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIIHI
11

O0o00111eH1E U
CUCTEMATH3AIINS 3HAHUU

[IpencraBieHne TaHHBIX ¢ TOMOILBIO
TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHUKA, OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, BBIYUCIIEHUE BEPOSITHOCTEN
COOBITHH C MPUMEHEHUEM (POpMYII U
rpauueckux METOJ0B (KOOpAUHATHAS
npsimas, AepeBo, AuarpaMmma Jitiepa),
CIly4alHbIE

I1oBTOPATH N3y4EHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU
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®denepanbHas pabodas mporpamma | Matemaruka. 10-11 kmaccs (yriryOn€HHBIN ypOBEHB)

BCJIMYUHBI 1 paCIIPCACIICHUA,
MAaTCMaTHYCCKOC OKMAAHHC cnyqaﬁHoﬁ
BCIINYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa U Hayajaa MaTEMaTHYECKOro aHaJIn3a, FTEOMETPHS.
AnreOpa u Hadana MmaTemMaTudeckoro ananusa, 11 kmacce/ Komsrua F0.M.,
TraueBa M.B., ®engoposa H.E. u npyrue, Akiinoneproe o01ecTBo
«3narensctBo «IIpocBemenue»

* Maremaruka: anredpa U Hayajaa MaTEMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eometpus, 10-11 xknacewl/ Atanacsan JI.C., byty3oB B.®., Kagomies C.b.
u apyrue, AkuuoHepHoe oomectBo «M3aarenbetBo «lIpocBemenner

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
* AnreOpa u Hayaja MaTEMaTUYECKOI0 aHaiau3a. Meronuueckue
pexoMenganuu. 10-11 kmacceel, AkunoHepHoe oOmectBo "M3aaTenbeTBo
"IIpocBeiienue"
* Metonuueckue pekomenaauu. 10-11 knaccel (k yueOHuky Atanacst JI.

C. u ap.), AkuuonepHoe obiectBo "M3narensctBo "lIpocsemienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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