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®denepanbHas pabovas mporpamMma o ydeOHomy mnpenmery «MaremaTukay
(yrmyOn€éHnbIli ypoBeHB) (mpeaMmeTHas obnacth «Marematnka W WH(GOPMATHKA)
(mamee COOTBETCTBEHHO — IPOrpaMma o MaTEMaTUKe, MaTEMAaTHKa) BKIIIOYAET MOsIC-
HUTEJIBHYIO 3aIMCKY, COJIEp)KaHUE OOYYEHUs, TUIAHHUPYEMBIE PE3yIbTaThl OCBOCHUS
MPOTPaMMBbI 110 MaTEMaTUKE, TEMATUYECKOE INIAHUPOBAHUE.

[TosicautenpHas 3amucka OTpa)kaeT OOIIMe ENH U 3a/la4d U3yYeHUs MaTema-
TUKH, XapaKTEPUCTUKY TICUXOJIOTHUECKUX MPEANOCHUIOK K €€ N3yU4eHHUI0 00yJaronu-
MUCS, MECTO B CTPYKTYpe y4eOHOTO IJIaHa, a TaK»Ke MOAXO0/bl K 0TOOPY COJIep KaHMs,
K OIpPEACIICHUIO TJIaHUPYEMBIX Pe3yJbTaTOB U K CTPYKTYpE TEMAaTHYECKOro IUIaHU-
pOBaHUSL.

Conepskanrue 00y4eHUs! paCKpbIBACT COAEpKATEIbHbIE JIMHUU, KOTOPBIE Mpe/i-
JararoTcs JUisl 00s3aTeIbHOTO U3YyYEHUS B KaXKJOM KJIacCe Ha YpOBHE CpPEIHEro 00-
Iero 00pa30BaHMS.

[Tnanupyemble pe3ysbTaThl OCBOCHHUS MPOrPaMMBbl MO0 MATEMATHKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTAaThl 32 BECh MEPUOJ OOy4YEHUs HAa YPOBHE
cpenHero ooduiero oopa3oBaHus, a TaKKe MPEAMETHBIE TOCTHKEHHUS 00ydaromerocs
3a KaXIbli TOJ OOy4eHHS.

MNOJACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo MaTteMmaTHKe YTUIYOJIEHHOTO YpPOBHS IS OOydYaroIIMXcs Ha
ypOBHE cpeiHero obiiero odpazoBanus pazpadorana Ha ocHoBe PI'OC COO c yué-
TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABIBIIEMbIX K MATEMAaTUYECKOMY 00-
Pa30BaHUIO, U TPAJULUNA POCCUUCKOTO OOpa3oBaHus. Peanusaius mporpammsbl IO
MaTeMaTuKe O0ecreynBaeT OBJAJCHHE KIIOYEBBHIMU KOMIIETCHIIMSIMH, COCTaBIISIO-
IIMMH OCHOBY JIJIi CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHMsI, IIEIOCTHOCTh 00-
HIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTHUSL JUYHOCTU OOyuaro-
IUXCS.

B mporpamMme mo maremaTuKe YYTCHBI HJIed W MojoxkeHnus «KoHmenmuu pas-
BUTHSI MaTeMaTuueckoro odpazoBanus B Poccuiickoit denepannny. B cooTBeTCTBUN
C Ha3BaHWEM KOHIICTIIIUM MaTeMaTHYeCKoe 00pa3oBaHUE JOJDKHO, B YaCTHOCTH, pe-
maTh 3a7a4y oOecreyeHrss He0OX0AUMOTO CTpaHe Yuciia 00y4Yarouxcs, MaTeMaTH-
YyecKas MOATOTOBKAa KOTOPBIX JOCTATOYHA JJIS MPOJOJKEHUS 0Opa3oBaHUS IO pas-
JUYHBIM HAIPABJICHUSIM, BKJIFOYAs MPENo aBaHue MaTEeMAaTHKH, MAaTEMAaTHUYECCKUE HC-
cienoBaHus, paboTy B cdepe MHOOPMAIMOHHBIX TEXHOJOTUHA M JPYTHX, a TaKKe
obOecrieueHns JUIsl KaXJI0ro O0ydYarolIerocsi BO3MOKHOCTH JIOCTHKEHUSI MaTeMaTH-
YECKOH MOJTOTOBKHA B COOTBETCTBUM C HEOOXOIUMBIM eMy ypoBHeM. IMeHHO Ha pe-
IIIEHUE ATHX 3aJ1a4 HaIleJICHa MporpaMMa Mo MaTeMaTHKe yriayOaéHHOTO YPOBHS.

B snoxy nudposoit Tpanchopmammu Bcex cep 4eT0BEUECKON NESITeIHHOCTU
HEBO3MOJKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 Xopoiel MaTema-
TUYECKOMN TIOJITOTOBKU. ITO 00YCIOBJICHO TEM, YTO B HAIIIM JTHUA PACTET YUCIIO CTICIIH-
AbHOCTEH, CBSI3aHHBIX C HEITOCPEICTBCHHBIM MPUMEHEHUEM MAaTeMaTHKU: U B cepe
SKOHOMUKH, U B OM3HECE, M B TEXHOJIOTMYECKUX 00JIaCTAX, M JaKE B I'yMaHUTAPHBIX
chepax. Takum oOpazom, Kpyr 00yUdarOIIMXCs, 111 KOTOPbIX MaTEMaTUKa CTAHOBUTCS




3HAUYUMBIM IIpeIMeTOM, GyHIaMEHTOM 00pa30BaHMsl, CYIIECTBEHHO paciiupsercs. B
HEro BXOJST HE TOJbKO OOydYarouiuecs, TUIAHUPYIOLIUME 3aHUMAThCs TBOPUYECKON U
UCCJIeI0BATENHCKONM paboTOM B 00JaCTH MaTeMaTUKH, MHHOPMATHKHU, (PU3UKH, DKO-
HOMHKHU U B JIPYTUX 00JacTsIX, HO U T€, KOMY MaTeMaTuKa Hy>KHa JUIsl UCIIOJIb30Ba-
HUS B TPOQECCUX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[TpuknagHas 3HAYMMOCTh MAaTEMAaTUKH OOYCJIOBJICHA TE€M, YTO €€ MPEeIMETOM
SBJISIFOTCS ()yHIaMEHTAIbHBIC CTPYKTYPBI HAIIETO MHPA: TPOCTPAHCTBEHHBIE (POPMBI
1 KOJWYCCTBEHHBIC OTHOMICHUS, (PYHKIIMOHATBHBIC 3aBUCHUMOCTH W KATETOPHH He-
OnpeAenEéHHOCTH, OT MPOCTEHINNX, YCBAUBAEMbIX B HETIOCPEJICTBEHHOM OIIBITE, 0
JIOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX MJIS PA3BUTHUSI HAYYHBIX M TEXHOJIOTHYECKUX
unei. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHWKM 3aTPyJAHEHO MOHUMAaHHWE TPUHITU-
OB YCTPOMCTBA W MCIOJIL30BAHMS COBPEMEHHOW TEXHUKHU, BOCTIPUATHAE ¥ UHTEPIIPE-
Talus pa3HoOOpa3HON COLMAIBHOM, YKOHOMHYECKOW, MOJIMTUYECKONH MH(MOpMaIuH,
Manod(pekTrBHA MOBCENHEBHAS MpPaKTUYECKas NeATeNbHOCTh. Bo MHOrux cdepax
npoeccuoHanbHOM AesATEILHOCTH TPEOYIOTCS YMEHHUSI BBITIOJIHATD Pacu€Thl, COCTAB-
JISITh QJITOPUTMBI, IPUMEHSATH (OPMYIIbI, POBOJAUTH T€OMETPUUECKUE U3MEPEHUS U
MIOCTPOECHUSI, YUTaTh, 00padaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATh UH(DOPMa-
IIMI0 B BHJIE TaOJHII, JUarpaMM U TpaduKoB, MOHUMATh BEPOSITHOCTHBIA XapakTep
CIIy4alHBIX COOBITHM.

OMHOBpPEMEHHO C pacHMpeHueM cep MpruMeHEHUs] MaTeMAaTUKH B COBPEMEH-
HOM oO1ecTBe BcE Oosiee BaXHBIM CTAHOBUTCS MAaTEMaTHUYECKUN CTHJIb MBIILIICHUS,
TIPOSIBJISIIONITUIACS B OTIPEACIIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus ma-
TEMaTHKHU B apceHasl MPUEMOB M METO/I0B MBIIIIJICHHUS Y€TIOBEKa €CTECTBEHHBIM 00pa-
30M BKJIFOYAIOTCS MHAYKIHS W JTEAYKIHs, 0000IEHNEe U KOHKPETU3alus, aHalu3 |
CUHTE3, KJIaccuPuKalus U cucTemMaTu3aius, abcTparupoBanue u aHajaorus. OObEKThI
MaTEMaTUYECKUX YMO3AKIIOUEHUHN, TpaBuiia UX KOHCTPYHUPOBAHUS PACKPHIBAIOT Me-
XaHW3M JIOTUYECKUX TTOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS (DOPMYIHPO-
BaTh, 0OOCHOBBIBATh W JIOKA3bIBATh CYXKIACHUS, TEM CaMbIM (DOPMUPYIOT JOTUUYECKUIMA
CTWJIb MBIIUICHUS. Bemyimasi poib NpUHAIICKUT MaTeMaTUKe B (POPMUPOBAHUU all-
TOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIUTAHUU YMEHUW NEeHCTBOBATH IO
3aJIaHHBIM aJITOPUTMaM, COBEPIIICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBBIC. B
MPOIIECCe PEeIeHMsI 3a/1ad — OCHOBBI /IS OpTaHHW3aIMi Y4eOHOUW NesATEIbHOCTH Ha
ypOKax MaTeMaTUKH — PA3BUBAIOTCS TBOpUECKAS U MPUKIIAAHAS CTOPOHBI MBIIIICHUS.

OOyueHue MaTreMatuke 1a€T BO3MOKHOCTh Pa3BUBATh Y OOy4arOUIUXCs TOY-
HYI0, PallMOHAJIbHYIO0 U UH()OPMATUBHYIO peub, YMEHUE OTOHMpaTh HanboJee moaxo-
IS S36IKOBBIC, CHMBOJIMUECKUE, TpaduiecKre CPeACTBa sl BRIPAKEHUS CyKIe-
HUH ¥ HATJISTHOTO MX MPEACTABICHHS.

HeobxoaumbiM KOMIIOHEHTOM 0O0IIIel KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUHU
SABJISIETCST 00111ee 3HAKOMCTBO C METOJAMH MO3HAHUS JCUCTBUTEIBHOCTHU, MPECTaB-
JICHUE O TIPEIMETE U METOJIEe MAaTEMATHUKH, €ro OTINYUSIX OT METOJI0OB €CTECTBEHHBIX
¥ TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHWS MaTeMaTUKHU JJIs PEIICHUS
HAayYHBIX W TPUKIATHBIX 3a7ad. TakuM 00pa3oM, mMaTeMaTH4YecKoe 0Opa3oBaHHE
BHOCHUT CBOU BKJIaJ B hOpMHpPOBaHUE 00IIEH KyIbTYphI YEJIOBEKA.



N3yyeHne maTeMaTUKH CIIOCOOCTBYET ACTETUUECKOMY BOCIUTAHHUIO YEJIOBEKA,
NOHUMAHHMIO KPACOThl M HM3SIIIECTBA MATEMATHUYECKUX PACCYKICHHI, BOCHPUSITHUIO
reoOMeTpUYEeCKUX (OpM, YCBOCHUIO UJIEU CUMMETPUHU.

[IpuoputeTHbIMU LIETAMH 00yueHus MatemaTuke B 10—11 kmaccax Ha yriny0-
JEHHOM YPOBHE MTPOJOJIKAIOT OCTABATHCA:

dbopMHUpOBaHUE TICHTPATBHBIX MATEMAaTHYECKUX TMOHSATHH (YUCIIO, BEIMYWHA,
reoMeTpudeckas (purypa, mepeMeHHasi, BEpOsSTHOCTh, (PYHKITUS, PONU3BOIHAS, HHTE-
rpaii), 00ecreurBaroluX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpa3oBaHMsl 00YyYaIOIIMUXCS; TMOJABEACHHE OOYUYaIOIIMXCS Ha JOCTYITHOM JUISI HUX
YPOBHE K OCO3HAHUIO

B3aMMOCBSI3M MaTEMAaTHUKU M OKPY>KAIOUIEr0 MUpPa, MOHUMAHUI0 MAaTEMaTHUKHU
KaK 9acTu oOIIed KyJIbTYphl YEJIIOBEUECTBA; PA3BUTHE WHTEIUICKTYaIbHBIX U TBOpYE-
CKHMX CIIOCOOHOCTEH 00yJarommxcs,

MO3HABATEJIbHOM AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHM, KPUTUYHOCTHU
MBIIIJICHUS, HHTEpeca K U3y4YCHHIO MaTeMaTuku; ¢hopMupoBaHue (HyHKIIHOHATHHOM
MaTeMaTU4eCKOM TPAMOTHOCTH: YMEHUS

pacro3HaBaTh MaT€MATUYECKUE ACIEKThl B PEANIbHBIX KU3HEHHBIX CUTYalUsAX
U MPU U3YYECHUH APYTUX YUCOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKO-
HOMEpHOCTEH, (HOpMYyJIMPOBaTh UX HA SI3bIKE MAaTEMATHUKHU U CO3JaBaTh MaTeMaTH4e-
CKHE MOJIEIH, TPUMEHSITh OCBOCHHBIM MaTEMAaTHUYECKUN anmaparT JjIsl pelieHusl mpak-
TUKO-OPUEHTUPOBAHHBIX 3aJlay, UHTEPIPETUPOBATh U OIICHUBATh IOJYyYEHHBIE pe-
3yJIbTaTHI.

OCHOBHBIMM JIMHUSMU cojepxkaHus marematuku B 10—11 kmaccax yriyOnén-
HOTO YpOBHS SIBIAAIOTCS: «YMcClia U BbIUMCIEHUS», «Anredpa» («Anredpanyeckue
BBIpaXKEHUSD», «YPaBHEHHS U HEPABEHCTBay»), «Hauaia MaTeMaTH4ecKoro aHain3ay,
«I"eometpusi» («I'eomerpuueckue GUTYpsl U UX CBONCTBaY, «lI3MepeHue reoMeTpu-
YECKUX BEJIIMUUHY), «BeposITHOCTh U cTaTUCTUKAY. J[aHHBIC JIMHUMA Pa3BUBAIOTCA Ta-
pajieTbHO, KaK/1asi B COOTBETCTBUU C COOCTBEHHOMW JIOTUKOMW, OJTHAKO HE HE3aBUCH-
MO OJHa OT APYroH, a B TECHOM KOHTaKTe W B3auMojieicTBUU. Kpome 3Toro, nx 00b-
€IUHSAET JIOTUYECKAasi COCTABJISAIONIAs, TPAAUIIMOHHO MPUCYIA] MATEMATUKE U MPOHU-
3bIBAIOIIAsl BCE MaTEeMaTHYECKHUE KypChl U cojiepkarenbhble Juauu. ChopMynupo-
BaHHoe Bo ®I'OC COO TtpebOoBaHNE «yMEHUE ONEPUPOBATH MOHATUSIMU: ONpeee-
HUE, aKCHOMa, TeOpeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, J10KAa3aTEIbCTBO, PAaBHO-
CUJIbHBIE (DOPMYIUPOBKU, YMEHHE (POPMYJIHMpPOBATH OOpPaTHOE U MPOTUBOIOJIOKHOE
YTBEPXKJECHUE, TPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI, UCIOJIB30BaTh METOJI MaTe-
MAaTUYECKON MHAYKIIMU, TPOBOAUTH JOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUU 3a-
Jad, OLICHMBATh JIOTMYECKYIO MPaBWIBHOCTh PACCYXKJICHHI» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (OpPMHPOBAHUE JIOTHUECKUX YMEHHU paclpeensieTcs] M0 BCeM
rojiaM oOy4eHusl Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHu.

B coorBercTtBum ¢ ®I'OC COO maTemaTnka SBISIETCS 005S3aTCIBHBIM IIPEaMe-
TOM Ha JaHHOM YpoBHE oOpa3zoBaHus. HacTosimmieir mporpaMMoi Mo MaTeMaTHKe
MpeaycMaTpuBaeTcs M3ydeHue yueOHoro mpeamera «MaremaTthka» B paMKax TpEX
y4eOHBIX KypCOB: «Anre0pa M Hadaja MaTEMaTHYECKOTrO aHaiam3a», «I'eomeTpusy,



«BeposatHocTh U craTHCcTUKa». POPMHUPOBAHUE JIOTUYECKUX YMEHHH OCYIECTBIISET-
Csl HA MIPOTSDKEHUH BCeX JIeT 00y4YeHHs Ha YPOBHE CpelHero o0Iiero oopazoBaHus, a
AIIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEP’KaHHE BCEX HAa3BAHHBIX BBIIIE YUEOHBIX KYp-
COB.

OOm1ee KOIMYECTBO YACOB, HAMPABJICHHBIX HA U3yYeHHE MaTEMATUKH Ha
yray6ieHHoM ypoBHe — 476: 6 10 knacce — 238 uaca (7 uacog 6 nedenro), 6 11 knacce
— 238 uaca (7 uacos 6 neoeiio).



HJIAHUPYEMBbBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCThH TPAXKIAHCKOW TO3UITMU 00YyJaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHUH, MPOUEAYp TpaxkaaH-
CKOro o01ecTBa (BbIOOPHI, ONPOCHI U IPYro€), YMEHHE B3aUMOJEHCTBOBATH C COIU-
aNbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIMSMU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K
IPOIIIOMY Y HAaCTOSIIEMY POCCUMCKON MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIIEHUE K J10-
CTHMKEHHUSIM POCCUHCKUX MAaTEMATHKOB U POCCUMCKON MAaTeMaTUYECKOW LIKOJIbI, UC-
MOJIb30BaHUE ITUX JIOCTMXKEHUM B IPYTHX HayKaxX, TEXHOJIOTUAX, chepax SKOHOMU-
KU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEW POCCUICKOr0 Hapoaa, CPOPpMUPOBAHHOCTh

HPABCTBEHHOI'O0 CO3HAHUS, 3TUUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C MpaKTUYe-
CKUM MPUMEHEHUEM JOCTHUXKEHUM HAayKH M JEATEIbHOCThIO YUYEHOIr0, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOUYAs 3CTETUKY MAaT€MaTUYECKUX 3aKO-
HOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIIeHUN, PaCCYKIECHUN, BOCIPUUMYUBOCTh K Ma-
TEMATUYECKUM aClEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTEeMaTHUYECKUE 3HAHUS B UHTEpEcax
3I0pPOBOTO M 0€30MacHOr0 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370-
POBBIO (3A0POBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PETYJIISAP-
Hasi (u3MYeCcKass aKTUBHOCTh), (PU3MYECKOE COBEPIIECHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIHLHOUN €SI TEIBHOCTHIO;

6) TPy10BOIr0 BOCIMTAHMS

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTU TPYIOJIO0HUs, UHTEpPEC K pasiivy-
HBIM

chepam npodecCHoOHANBHON ACSITEIHHOCTH, CBA3aHHBIM C MATEMAaTHKON U &
MIPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIien npodeccun u pe-
AM30BBIBATH COOCTBEHHBIC KU3HEHHBIE TJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTe-
MaTU4YeCKOMYy 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSDKCHUM BCEH KU3HU, TO-
TOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTHUYECKON
HaIpaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYPhl, TOHUMAHUE BJIUSHUS COIU-
AJTbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOIHON M COLUATIBHOM CPEJIbI,



OCO3HaHME TJIO0AJTBLHOIO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIUsl Ha MPHU-
MEHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS pellleHHs 3ajad B 00JIACTH OKpYXKaroliei
cpenbl, IJIAHUPOBAHUE IIOCTYNKOB M OILICHKU HMX BO3MOXHBIX TOCIEICTBUN IS
OKpY’KaroIleH Cpe/ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, TIOHUMAHUE MaTeMaTUYeCKOU
HayKd KakK c(epbl YeTOBEYECCKOM NESITEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUIS pa3BUTHS LIUBUJIM3AIMHU, OBJIAJICHHE S3bIKOM MAaTeMaTUKH U MaTeMaTU4YeCKOU
KyJbTYpOM KakK CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO
Y HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI

B pe3ynbraTe m3ydueHuss MaTeMaTUKU Ha YPOBHE CpEJIHEro 00IIero oopa3oBa-
HUsl 'y oOydyaromierocs OyayT c(opMupoBaHbl MO3HABATENbHBIE YHUBEpPCAJIbHBIC
y4eOHbIe JIeWCTBHS, KOMMYHUKAaTUBHBIE YHUBEpPCAJIbHbIC YUCOHbIC JCHCTBUS, pETy-
JSITUBHBIC YHUBEPCAJIbHBIC yUeOHBIE IEHCTBUSI, COBMECTHASI IEATEIbHOCTD.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jiornyeckue eiicTBUA:

® BBIABJIATh U XapaKTEPU30BATh CYIECTBEHHbIC MPU3HAKA MATEMATHYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUI MEXIY MOHATHAMHU, GOPMYIHUPOBATH ONpPEACICHUS
HNOHATUMN, YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKAIIMN, OCHOBAHUS MJIs
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

® BOCIHPHUHHUMATb, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIU-
TEJbHBIE U OTPULIATENIbHbIE, €TUHUYHbIC, YACTHBIE U 00IIKE, YCIOBHbIE;

® BBISABJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTHUBOpE-
yusl B (paKTax, NaHHbBIX, HAOMIOAEHUSAX U YTBEPKACHUSIX, MMPEIaraTh KpUTEPUHU AJis
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e JieJlaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€TYKTUBHBIX U WH-
OYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHU 110 aHAJIOTHH;

® [POBOAUTH CAMOCTOSITENIBHO JI0KA3aTENIbCTBA MAaTEMATHYECKUX YTBEpXKIe-
HUH (TIpsIMbIE U OT IPOTUBHOIO), BEICTPAUBATh apPryMEHTALINIO, IPUBOJIUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

e BBIOMpaATH cOCOO pelleHus yuyeOHOU 3aauu (CpaBHUBATH HECKOJIBKO Ba-
PUAHTOB pEIIEHUs, BbIOMpATh HanOoJsiee MOAXOASIIUNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

® JCIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENbCKUA MWHCTPYMEHT ITO3HAHMS,

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIINE MPOTUBOPEYHE, MpoOIeMy, yCTaHABIU-
BaTb MUCKOMOE€ U JaHHOE, (OpMUPOBATh TMIOTE3Y, apryMEHTUPOBATh CBOIO MO3M-
{110, MHEHHUE;



® [IPOBOAUTH CAMOCTOSITEJIbHO CIIAHWUPOBAHHBIN 3KCIIEPUMEHT, UCCIEN0BA-
HUE MO0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHHUS, MPO-
1[ecca, BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SBJICHUSIMH, POIIECCaAMU;

®  CaMOCTOATEITHHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJBI MO PE3yJIbTaTaM

MPOBENEHHOIO HAOMIOAEHUS, UCCIEIOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTh IMOJYYECH-
HBIX PE3YJIbTaTOB, BRIBOJIOB M 00O0IIECHNUIA;

® [POrHO3MPOBATH BO3MOXKHOE pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUIATH
MPEATNIOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

® BBIABJIATH JeUIMTH HHPOPMALIMU, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1a4H;

e BBIOMpaTh MHYOPMALMIO W3 HUCTOYHHKOB PA3NIUYHBIX THUIOB, aHAIU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IIUYHBIX BUJOB U
(dbopM npeacTaBIeHNUS;

® CTPYKTYpHpOBaTh MH(pOpPMALMIO, MPEACTABIATh €€ B pa3IMuHBIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

® OILICHUBAaTh HAAEKHOCTh MHPOPMALUUA IO CAMOCTOSTENBHO CPOPMYIHPO-
BAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAaJbHbIe y4eOHbIe JeHCTBUS:

e BOCHPHUHHUMATH U (POPMYIUPOBATH CYKIEHUSA B COOTBETCTBUU C YCIOBUAMHU
U LeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U MIACbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 10 X0y PELICHHUs 33]1a4l, KOMMEHTHPO-
BaTh MOJIYYEHHBIN pe3yJbTaT;

e B Xoje 00CYXJIeHUS 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaEMOU TEMBI,
MpoO0JIEMBbI, peIIaeMOil 3a/1auu, BbICKa3bIBAaTh UJI€H, HAIICJICHHBIE HA MOUCK PEIICHMS,
COMOCTAaBJIATh CBOM CYXIEHUS C CYXACHUSMHU APYTHX YYACTHUKOB Juanora, oOHa-
PY’KUBaTh Pa3jiMyve M CXOACTBO MO3UIMH, B KOPPEKTHOH (opme (hopMyaupoBaTh
pa3HOIIIACHs], CBOU BO3PAKEHUS;

® [PEJCTaBIATh PE3yJbTAaThl PEUICHUS 3aJaud, IKCIEPUMEHTa, HUCCIeA0Ba-
HUS, IPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (popMar BBICTYIUIEHUS C y4€TOM 3ajad
NPE3eHTALNN U 0COOEHHOCTEN ayTuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHbIe yueOHbIe AeicTBuA CaMoopraHu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 3a/layM, BEIOUpaTh CIOCO0 peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb:

® BJAJETh HaBbIKAMU MO3HABATEIBHOU pedIeKCUU KaK OCO3HAHMS COBEpIIa-
€MBbIX JIEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB, BIa/lE€Th CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJIA MPOLECCAa W PE3yibTaTa PELICHHUS MaTEeMaTHYECKOM
3a/1a4u;



¢ MpCABUACTb TPYAHOCTH, KOTOPBLIC MOI'YT BOSHUKHYTH IIpH PCIICHUN 3aja-
YK, BHOCHUTHb KOPPCKTUBLI B ACATCIbHOCTE HA OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, JaHHBIX,
HaﬁHCHHLIX OHII/I6OK, BBIABJIICHHBIX pr,Z[HOCTefI;

¢ ONCHHMBATBb COOTBCTCTBHUC PC3yJibTaTa LCIIM U YCIOBUAM, O0OBSACHATH Inpu-
YUHBI AJOCTUIKCHUS HIIM HCAOCTHIKCHUA PE3YJIbTATOB IACATCIIBHOCTH, HAXOAWUTb

OLIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
CoBMecTHaR AEATECJIBbHOCTD:

® [IOHUMAaTh U UCIOJIH30BATh MPEUMYINECTBA KOMaHIHOW U WHIANBUIYATHHON
paboThI MpU pElIeHnH YUeOHbIX 3a/1a4, IPUHUMATD 11€JTb COBMECTHOU JI€ATEIbHOCTH,
IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOW paboThI, paclpeaesT BUAbl paboT, 10ro-
BapUBaThCs, 00CYKAAaTh MPOLECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS] HECKOJIb-
KUX JII0JICH;

® yYacTBOBATh B IPYMIOBHIX (popMax paboThl (00CYKIEeHUS, OOMEH MHEHHH,
«MO3TOBBIE TITYPMbDY U UHBIC), BBITIOJHATH CBOIO YaCTh PaOOThI U KOOPAMHUPOBATH
CBOM JIEUCTBUSA C IPYTMMHM YJIC€HAMHU KOMAaH/[Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa B
oOIui MPOAYKT MO KpUTEPHUsM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICH-
CTBUSL.

HPEIMETHBIE PE3YJIBTATDBI ocBoenust paboueii mporpaMmbl 10 MaTe-
MaTHUKe MPEACTABIEHBI 110 rojilaM 00y4YeHHS B paMKax OTIEIbHBIX yU4eOHBIX KypCOB B
COOTBETCTBYIOIINX pa3Jieiax HACTOAIICH MPOTrpaMMBl.



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJINM3A»

IHosicHUTEeILHAA 3aNIUCKA

Y4eOHblii Kypc «Anredpa U Hayaia MaTeMaTUYECKOTO aHaIN3ay SBISETCS O-
HUM U3 HambOosee 3HAUYMMBIX B MpOrpaMMe CpenHero olmiero oOpa3oBaHHs, MO-
CKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CTIeUnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIs u3yde-
HUSl BCEX €CTECTBEHHO-HAYUYHBIX KypPCOB, a C IPYroil CTOPOHBI, (POPMUPYET JIOTUYE-
CKO€ U aOCTPaKTHOE MBIIIJICHUE 00YYalOlUXCsl Ha YPOBHE, HEOOXOAUMOM ISl OCBO-
eHusi uHpopMaTUKH, 00111€CTBO3ZHAHUS, UICTOPUH, CIIOBECHOCTH U APYTUX TUCIUTIINH.
B pamkax ganHOoro y4eOHOro kypca oOydarolIMecsl OBJIQJIEBAIOT YHUBEPCAJIbHBIM
S3BIKOM COBPEMEHHOW HAyKH, KOTOpas GOpMyJIHUpPYEeT CBOM TOCTHXKCHHS B MaTeMa-
THYECKOU opme.

VY4eOHbIil Kypc anredpbl 1 Hayal MaTeMaTUYECKOTO aHaju3a 3aKja/JbIBaeT Oc-
HOBY JJIsl YCIICIIIHOTO OBJIQZICHUSI 3aKOHAMU (PU3HUKHU, XUMHH, OMOJIOTHH, TOHUMAaHUs
OCHOBHBIX TEHJIEHUMU DPAa3BUTHUS SKOHOMUKHM U OOIIECTBEHHOM >KM3HU, MO3BOJIAET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBeE-
PEHHO MCIOJIb30BaTh UX JIs JalibHEUIIEro 00pa3oBaHus U B IOBCEAHEBHON JKHU3HHU.
B 10 ke BpeMs oBilaieHue aOCTPAKTHBIMHU M JIOTUYECKH CTPOTMMH KOHCTPYKLUHSMHU
anreOpbl 1 MaTeMaTHYECKOrO0 aHaliM3a Pa3BHBAET YMEHHE HAaXOJIUTh 3aKOHOMEPHO-
CTH, 0OOCHOBBIBATh UCTUHHOCTb, JI0KA3bIBaTh YTBEPKACHUS C MOMOILBIO HHIYKIIHMH
U paccyXJaTh JeAyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALUIO0, abCcTparu-
pPOBaHME U aHAJIOTHIO, (POPMHUPYET KPEATUBHOE U KPUTHUECKOE MBILUICHUE.

B xone usyuenus yue6Horo Kypca «Anredpa v Hayaia MaTeMaTUYeCKOro aHa-
au3a» 00ydarolMecs MOJy4YaroT HOBBIM OIBIT pelleHUs MPUKIAIHBIX 3a/1ad, caMo-
CTOSITEJIBHOTO ITOCTPOCHUS MAaTEMAaTHUYECKUX MOJEIJIEH PEalbHBIX CUTyalud, UHTEP-
IIPETALMU NIOJYYEHHBIX PELICHUM, 3HAKOMATCS C IPUMEPAMHU MATEMAaTUYECKUX 3aKO-
HOMEPHOCTEN B IPUPOJIE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTHYECKUMHU
OTKPBITUSIMHA U KX aBTOPAMH.

VY4eOHbIil Kypc 00J1aJa€T 3HaYUTENbHBIM BOCIIUTATEIbHBIM MOTEHIIUATIOM, KO-
TOPBIN peanu3yeTcsl Kak yepe3 y4eOHbI mMaTepual, cnocoOCTBYOMUA GopMHpOBa-
HUIO HAyYHOTO MMPOBO33PEHHUSI, TaK U 4Yepe3 CHelu(puKy y4eOHOU NeATeTbHOCTH,
TpeOyIolel MPOIOKUTENIbHON KOHIEHTPAIM BHUMAaHHUS, CAMOCTOSITEIbHOCTH, aK-
KYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pE3yNbTaT.

B ocHoBe MeTonuku oOyueHust anredpe U HayajlaM MaTeMaTH4eCKoro aHajuu3a
JIKUT ACSITeIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B ctpyktype yueOHOro Kypca «Anredpa u Hadajla MaTEMaTHUECKOTO aHAIHN3a
BBIJICTICHBI CIEAYIOIINE COAEPKATEIBbHO-METOANYECKNE JIMHUU: «Hucna u BeIUKCIIE-
HUsD», «DyHKIIUU U Tpadukmny, «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaruue-
CKOro asHamusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-
METOJIMYECKUE JIMHUU U3Yy4YaloTCs Ha MPOTSHKEHUM JIBYX JIET OOy4YeHHUs Ha YpOBHE
cpenHero oOiero oOpa3oBaHus, €CTECTBEHHO AOMOIHSS APYr pyra U MOCTENEeHHO
HACBIIAACh HOBBIMU TEMaMM U pazfeiamu. JJaHHbIN yuyeOHbIN Kypc SBISETCS UHTE-
IPAaTUBHBIM, MOCKOJBKY OOBEAUHSET B ce€Oe COAEepKaHUE HECKOJbKUX MaTeMaThuye-




CKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHs, MaTeMAaTHUECKUN aHalu3,
TEOpHUs MHOXKECTB, MaTeMaTH4ecKas jioruka u apyrue. [lo mepe Toro xak oOydvaro-
IIMecs OBJIAICBAIOT BCE O0JIee MUPOKHUM MaTeMaTUISCKUM almnapaTtoM, Y HUX Toce-
J0BaTeIbHO (POPMHUPYETCS M COBEPIICHCTBYETCSI YMEHHUE CTPOUTH MaTEMaTHYECKYIO
MOJIETh PEATbHOM CHUTyallud, MPUMEHATh 3HAHMSI, TTONyUYEeHHBIC TIPU U3YYCHUHU Y4eO-
HOTO Kypca, Uil PEHICHHS CaMOCTOSITENIbHO CPOPMYIUPOBAHHOM MaTeMaTUYECKOM
3aJ1a4d, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKass JTUHUS «Yucaa U BBIUMCICHUS 3aBepIlacT
(opMupOBaHHE HABBIKOB HCIIOJB30BAHMS JEHCTBUTEIBHBIX YHCEN, KOTOpPOe ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnHero o6iiero
oOpa3oBaHus 0c000€ BHUMAHHUE yenseTcs (POPMUPOBAHUIO HABBIKOB PAlIMOHAIBHBIX
BBIYHCIICHHUH, BKIIOYAIOMINUX B c€0s1 MCMOJIB30BaHUE PA3IMUHBIX (DOPM 3aITUCH YHCTIa,
YMEHHE JeNaTh MPUKUIKY, BBIMOIHATH MPHUOIMKEHHBIC BBIYMCIICHHSI, OIICHUBATH
YHCJIOBBIE BBIPAXKEHUS, pabOTaTh C MAaTEMaTUYECKUMH KOHCTAHTaMHU. 3HAKOMbIE
00y4aroIuMCcsi MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PAlMOHATIBHBIX U IEHCTBUTEIbHBIX
qucell JOMOJIHAIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4HCeNl. B KaXXIoM U3 3TUX MHO-
’KECTB PacCMaTpPUBAIOTCS CBOMCTBEHHbIE €My crenu(pUYEecKUe 3a/1aydl U Olepaliu:
JIeJICHUE Halleslo, ONEpPUPOBAHUE OCTAaTKaMH HAa MHOXXECTBE LIEJIBIX YMCEN, 0COObIe
CBOWCTBA paIlMOHAJIBHBIX U UPPAIMOHATBHBIX YKCEN, apru(pMETHUECKUE OTEepaIiy, a
TaK)Ke M3BJICUCHUE KOPHS HATypaJIbHON CTENEHU HAa MHOXKECTBE KOMIUICKCHBIX YH-
cen. brmaromaps mocrnenoBaTenbHOMY PacCIIMPEHUIO KPyra HCIOJIb3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSMU WX TMPUMEHEHHs U1 PEIICHHs] Pa3IUYHbIX 3a]ad
dopMupyeTcst mpeacTaBlIeHNne O €AMHCTBE MAaTEMATHKU KaK HAyKd U €€ pOojd B TO-
CTPOCHHUH MOJIEJICH peaTbHOTr0 MUPA, IMHUPOKO HCIOIB3YIOTCS 0000IIeHre 1 KOHKpe-
TU3aLHS.

JInaust «YpaBHEHUSI U HEPABEHCTBA» PEaIM3yeTCsl Ha MPOTSHKEHUU BCEro o0y-
YeHHUs] Ha YPOBHE CpeJHero oOuiero oOpa3oBaHMs, MOCKOJbKY B KaXKIOM pasJieie
[IporpaMMbl IpeTlyCMOTPEHO pellieHue COOTBETCTBYIOIIMX 3a/1ad. B pe3ynbraTe 00y-
YarolMecs OBJIAJACBAIOT Pa3IMUHBIMU METOJaMH PELIEHUS pallMOHAIbHbBIX, UPPALIUO-
HaJIbHBIX, TOKAa3aTeNbHbIX, JOrapu(PMUYECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMH,
HEPaBEHCTB U CHCTEM, a TAaKXKE 3aJlay, coepkalux napamerpsl. [lomyuennsie yme-
HUS IIMPOKO UCTIONB3YIOTCS NP MCCIEA0BAaHNN (QYHKITUI C TOMOIIBIO TPOU3BOIHOM,
OpU pEIIeHUH MPHUKIAIHBIX 3a7ad W 3a7ad Ha HaX0XKJIEHHWE HauOONBIINX U
HAaUMEHBIINX 3HaYeHUH QyHKIMK. J[aHHas conepkaTenbHas JIMHUS BKIIOYAET B ceOs
Takke (POpMHUpPOBaHHE YMEHUU BBIMOJIHATH PAacu€Thl 0 popMyiiaM, Mpeodpa3oBaHUs
paIoHaIbHBIX, UPPANUOHAIBHBIX U TPUTOHOMETPHUIECKHIX BBHIPAKEHUH, a TAK)KE BBI-
paXeHUH, CoNepKalX CTereHu U jorapudmel. braronaps uzyuenuto anredpanye-
CKOTO MaTepuaia MPOUCXOAUT JalbHEWIIee pa3BUTHE AJITOPUTMUYECKOro W abd-
CTPAaKTHOTO MBIIUICHUS O0YyYarommxcsi, (GOPMUPYIOTCS HABBIKM JCTYKTUBHBIX pac-
CYXICHH, pabOThl C CUMBOJIbHBIMU (pOpMamMU, MPeICTABICHHS 3aKOHOMEPHOCTEHN U
3aBUCUMOCTEH B BHJIC PABEHCTB U HEpaBeHCTB. AnreOpa mpemnaraeT 3¢(EeKTUBHBIC
MHCTPYMEHTBI [IJIsl PELLICHUS MPAKTUUYECKUX U €CTECTBEHHO-HAYUYHbIX 3aj1ay, HarJIs -
HO JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.



ConepxxarenpHo-MeToMuecKkass auHUS «DyHKIMKM U rpaduKu» TECHO Nepe-
IUIETAETCs ¢ IPYTMMH JIMHUAMH Y4EOHOT0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3a-
TAET MOCIEeN0BAaTEIbHOCTh U3YUEHUS MaTepuana. M3ydeHue CTEeleHHOM, T0Ka3aTeb-
HOM, JTJOrapu(pMUUECKON U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOICTB U Ipa(UKOB,
UCIOJIb30BaHUE (PYHKUMHN JUUIs pEIICHUs 3a7a4 U3 IpYruX y4eOHbIX MPEIMETOB U pe-
AIbHOW KM3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAIN30M, TaK U C PEIICHUEM
ypaBHEeHUI U HepaBeHCTB. [Ipu 3ToM Oosbilioe BHUMaHKE yAETSETCs (OPMUPOBAHUIO
YMEHHsI BBIpaXKaTh POpMyJIaMHu 3aBUCUMOCTH MEXIY Pa3InYHBIMU BEIUYMHAMH, UC-
CJIeIOBaTh MOJy4YeHHbIE (DYHKIMHU, CTPOUTh UX Ipaduku. Matepuan 3Toil coaepxa-
TEJIbHOMN JTMHUY HAlEJEH HA Pa3BUTHE YMEHUUN U HABBIKOB, MMO3BOJISIOIINX BBIPAXKATh
3aBHCHUMOCTH MEXAY BEIMYMHAMH B Pa3lMYHON (opMme: aHaTUTHYEeCKOU, rpaduue-
CKOM U cnoBecHOW. Ero usydeHwe CHOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO
MBILIEHUS, CIIOCOOHOCTU K 00OOIIEHNIO U KOHKPETHU3ALUH, UCIIOJIb30BAaHUIO aHAJIO-
TUH.

ConepxarenpHas nuHus «Hagaa MareMaTndeckoro aHaJin3a» MO3BOJIAET CY-
IIIECTBEHHO PACUIMPUTh KPYTI KaK MaT€MaTW4YeCKHMX, TaK M MPUKIATHBIX 3a/a4, J10-
CTYIIHBIX 00Yy4aroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH IpapuKu
CJIOKHBIX (DYHKUUH, ONpEaesITh UX HauOOJbIINEe U HAUMEHbIINE 3HAUEHUS, BHIYKC-
JATh TIoWAau GUryp u oObEMBI Tell, HAXOJUTh CKOPOCTU U YCKOPEHHSI MPOLECCOB.
JlanHast coaepkarenbHas JIMHUSL OTKPHIBAET HOBBIE BOZMOXHOCTH MTOCTPOEHUSI MaTe-
MaTUYECKUX MOJIENIEH pealIbHbIX CUTyallul, MO3BOJISIET HAXOIUTh HAWIy4llee perie-
HUE€ B IPUKJIAJHBIX, B TOM YHCIIE COUUATBbHO-IKOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO
C OCHOBaMH MaTEMaTHYECKOI0 AaHaJIu3a CIOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOIO,
(OpMaTbHO-JIOTMYECKOT0 M KPEATUBHOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHUH pac-
NO3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OO0y-
YaroLMecs Y3HAIOT O BBLAAKOUIMXCS PE3YNbTaTaX, MOJYyYEHHBIX B XOJE€ Pa3BUTHUS Ma-
TEMaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOAMYECKasT TMHUSA «MHOXECTBA M JIOTHKa» BKIIOYAET B
ceOst DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YeCKOM JOruku. TeopeTuko-
MHO>KECTBEHHBIE IPEJICTABIICHUS IPOHU3BIBAIOT BECh KypC IIKOJBbHON MATEMATHKU U
npeiaraloT Haubosee YHUBEPCAIbHBIN S3bIK, 00BEANHAIOMNN BCE pa3/iesibl MaTeMa-
TUKU U €€ MPUIIOKEHUI, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE AUCLIUILIUHBI U UX
MpWIOKEHUS B enuHoe 1ernoe. [1oaToMy BaKHO JaTh BO3MOXKHOCTH OOYYarOIIEMYCS
MMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK COBPEMEHHON MaTeMaTHUKHU U MCIOJIb-
30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MBICIEH. /[pyruM Ba)KHBIM MPU3HAKOM MaTeMa-
TUKM KaK HayKd CIJIEyeT MPU3HATh CBOWCTBEHHYIO €d CTPOrocTh OOOCHOBAHUN U
CJIEIOBaHME OIpPENEAEHHBIM MPaBUJIAM MOCTPOEHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MaTeMaTHYeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIII-
JIeHUs] 00y4aroLUXCsl, MO3BOJISIET UM CTPOUTH CBOU PACcCYXkJICHUS Ha OCHOBE JIOTUYe-
CKHUX MpaBui, (OpMHUPYET HABBIKU KPUTHUECKOTO MBILUICHHUS.

B yuebHOM Kypce «Aurebpa M Hayaia MaTEeMaTHYECKOIO aHaln3a» MPUCYT-
CTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpbIE MPHU3BAHBI CHOCOO-
CTBOBaTh ()OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIETEH peanbHbIX CUTyalui, Hc-



CJICIOBAHUS ATHX MOJIeJIeH ¢ TIOMOIIBIO ammapara anreOpbl ¥ MaTeMaTHYeCKOTro aHa-
733, MHTEPIIPETAIIUN TTOJYYCHHBIX pe3yIbTaToB. Takue 3ajaHus BIUICTCHBI B KaK-
JBIA M3 Pa3eiIoB IPOrPaMMBI, TIOCKOJIBKY BeCh MaTepuai y4eOHOIro Kypca IIUPOKO
UCIIOJIB3YeTCS IS PEIICHUs MPUKIAIHBIX 3a1ad. [Ipu pemeHnn peaabHbIX MpaKTH-
YECKUX 3aJ1ad 00ydJaromuecs pa3BUBAIOT HAOJFOIATEeIbHOCTh, YMCHUEC HAXOIUTh 3a-
KOHOMEPHOCTH, abCTparupoBaThCsi, UCIIOIB30BATh aHAJIOTHIO0, 00001MAaTh U KOHKpe-
TU3UPOBATH TIpodiemy. JlesTenpbHOCTh 0 (HOPMUPOBAHUIO HABBIKOB PEIICHUS TPH-
KJIQHBIX 3a7]a4 OPTAaHU3YETCS B IIPOIIECCE M3YUCHHsS BCEX TeM y4eOHOTO Kypca «Aj-
rebpa 1 HayaJla MAaTEeMaTUYECKOTO aHATN3ay.

Ha u3yuyenue yuebHOro kypca «Anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAJIU3a»
otBoauTCs 272 uaca: 6 10 knacce — 136 uacos (4 uaca 6 nedemo), 6 11 xnacce — 136
yacos (4 uaca 6 nedenio).

Conep:xkanue 00y4eHust

10 kaace

Yuciaa v BIYMCICHUSA

Pannonanbsabie yncia. OOBIKHOBEHHBIE U IECSITHYHBIE TPOOU, MPOILICHTHI, Oec-
KOHEUHbIe nepuoandeckue apoou. I[Ipumenenne npoOeit 1 MPOLEHTOB sl PEIICHHUs
MIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleficTBUTENBHBIE 4YKClia. PallMoHabHBIE W MppaluOHalbHbIE 4Hcia. Apud-
METHYECKHE OIEpall C JIEWCTBUTEIBHBIMA YHCIaMH. Moaynb OEHCTBUTEIBLHOTO
yucia U ero cBorcTia. [IpuOmkEHHbBIE BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKHUI-
Ka Y OLICHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenensp ¢ nensiM nokasaresieM. bunom Herotona. Mcnonb3oBanne noaxoms-
et Gopmbl 3amucH JEHCTBUTENBHBIX YHCEN JJIS PEIICHUs MPAKTUYECKHUX 3ajiady U
IIPEJCTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenpb C palMOHAIbHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JICMCTBU-
TEJIbHBIM ITOKA3aTEJEM.

Jlorapudm uucna. CsoiicTBa norapudma. Jlecaruunbie U HaTypasbHbIE JIOTa-
pudMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apK-
KOCHHYC M ApKTAaHI'€HC YUCIJIOBOTO apryMEHTAa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXKIECTBEHHbIE NTpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHe-
HUsA. PaBHOCUIIBHBIE ypaBHEHUsA WU ypaBHEHMs-cieAcTBUs. HepaBeHcTBO, penieHue
HEPABEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LENBIX U JAPOOHO-PAIMOHAIBHBIX YpPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHBI OT OJHOW MEPEMEHHON. JleTeHne MHOroYwieHa Ha MHOTO-
yiieH ¢ octaTkoM. Teopema besy. MHorounens! ¢ 1enpiMu koddduiinentamu. Teo-
pema Buera.

[IpeoOpa3zoBaHUs YNCTOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTETICHU M KOPHHU.



HppanmonansHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX
YPaBHECHUU.

[TokazarenbHble ypaBHEHUA. OCHOBHBIE METOHBl PELICHHS IMOKA3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOJBI PEIIEHHS Jorapupmuye-
CKMX YPaBHECHUH.

OcHoBHbIe TpuroHomerpuueckue Gopmynsl. [IpeoOpazoBaHre TPUTOHOMETPH-
YECKUX BBIPAKCHHN. Penenne TpuroHoOMeTpuIeCKuX YpaBHEHUN.

Pemenne cucrteM IMHENWHBIX YypaBHEHUN. MaTpuna CHCTEMBI IMHENHBIX ypaB-
HeHnil. OnpeaenuTesb MaTPUIbl 2X2, ero TEOMETPUUECKUNA CMBICI U CBOMCTBA, BbI-
YUCJIEHUE €r0 3HAYCHMS, IPUMEHEHUE ONPENEINUTENS ISl PELIEHUs CUCTEMbI JIMHEN-
HbIX ypaBHEHUU. PellleHne MpUKIAIHBIX 33a/1ad C MOMOIIBK) CHCTEMBI JIMHEHHBIX
ypaBHeHui. MccnenoBanue nNOCTpPOCHHOW MOJEIU C MOMOIIBI MaTpULl U ONPEIEIIn-
TEJIEH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOW CHUTYallMH C IOMOILBIO
YpaBHEHUI U HEpaBEHCTB. l[puMeHeHNEe ypaBHEHUI M HEPABEHCTB K PELICHUIO MaTe-
MaTHUYECKHX 3aja4 U 3ajad U3 pa3IMuHbIX 001acTell HAayKH U peaibHOM KU3HU.

@OyHkuuu U rpadpuku

®yHKus, crocoObl 3aanus QyHkuuu. Bzaumuo oOpaTtHbie pyHkuuu. Komro-
sunusa  pyHkuuil. 'paduk PyHkumumn. DiaeMeHTapHble MpeoOpa3zoBaHus TpadUKOB
(yHKUIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkuuu. Hynmu QyHkium.
ITpomexxyTku 3HaKOmocTosiHCTBA. YETHBIE W Hed€THhIE (QyHKIMU. [lepuoanueckue
¢byakiuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl W MHHUMYMBbI
¢bynkiuu. Hanbomnpiee 1 HauMeHsbIee 3Ha4eHUsT (PYHKIIUUA Ha TPOMEKYTKE.

Jluneiinasi, KBaJgpaTU4Hasi U APOOHO-TUHEHHAS QYHKIIMU. DJIEMEHTapHOE HC-
CJIeJOBaHHE U OCTPOCHUE UX IPa(PUKOB.

CrenenHast (yHKIUSI ¢ HaTypajbHBIM U LIENbIM THokKa3aTesneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpPHS N-OW CTENEHU KaK (QYyHKIIUKA OOpaTHOM CTETICHH
C HaTypaJbHbIM ITOKA3aTEIIEM.

[Toka3zaTtenbHast U jgorapupmuyeckas GyHKUUU, UX CBOMCTBA M rpaduxu. Hc-
MOJIb30BaHueE TpapuKoB GYHKLUMIA 7S] pelIEHUs] YpaBHEHUH.

TpuroHomerpudeckass OKpPYKHOCTb, ONPEACIECHUE TPUTOHOMETPUUYECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajIbHBIX Mpolieccax U siBeHUsAX. ['paduku
pEabHBIX 3aBUCUMOCTEM.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnenoBaTenpbHOCTH, CIIOCOOBI 3adaHHUs IMOCJIEIOBATEILHOCTEH. MeTon Ma-
TEMaTUYECKOM MHAYKIIMU. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEN0BATENBHOCTH. Hc-
TOpHSI BOBHUKHOBEHUSI MAaTEMAaTUYECKOT0 aHalIn3a KaK aHajan3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U1 reoMeTpuyeckas nporpeccuu. beckoHeuHo yObIBarorias
reoMerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKOM



nporpeccud. JIMHEMHBIM U 3KCIOHEHIMAIBHBIA pOCT. Yucno €. dopmyna CIOKHBIX
IPOLEHTOB. Vcnonap30BaHNue NPOrPECCUU IS PELICHUS PeabHbIX 3a1a4 IPUKIIAIHO-
ro Xapaxkrepa.

HenpepriBHble pyHKIMU U UX CBOMCTBA. TOoukM pa3pbiBa. ACUMIITOTHI rpadu-
KoB ¢yHKIMil. CBolicTBa (yHKIMII HENPEPBIBHBIX HAa OTpe3ke. MeToJ MHTEepBaloB
JUI pellieHus HepaBeHCTB. lIpuMeHeHue CBOWCTB HEMpEepbIBHBIX (YHKIUHN IS pe-
LIEHU 3a7a4.

[lepBast u BTOpas nmpou3BoaHble GyHKIUU. OnpeneneHne, reOMeTpUUEeCKUd 1
(duznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIUH.

[TpousBoaubie smeMeHTapHbIX (PyHKuui. [IpomsBogHas cyMMbI, Mpou3Bee-
HUS1, YaCTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOkecTBO, Ollepaluy HaJl MHOKECTBAMHU M UX CBOMCTBA. J[Marpammel Diiiie-
pa— Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOI'O aIapara JJisi OIUCaHus pe-
QJIbHBIX MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YyYeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOIO 00ObEKTA, CIE/ICTBUE, J10-
Ka3aTeJIbCTBO, PABHOCWIbHBIE YPABHEHUS.

11 kaace

Yucia 1 BBIYMCICHUS

HatypanbeHble u nensie yncna. [[puMeHenne npru3HakoB JE€IMMOCTH LIEJIbIX YH-
cen, HauOosbui oOmui aenurens (nanee — HOJl) m HauMeHbluee oOuiee KpaTHOE
(manee — HOK), octaTkoB mo mMonyinio, aaroputMa EBkianaa majig perieHus 3aaad B
LEJIbIX YHNCIIaX.

KommuiekcHble uncna. Anredpanyueckas U TpUroHomeTpudeckas GopMbl 3amu-
CH KOMIUIEKCHOTO 4Hcia. Apu(pMETHUECKHUE ONepalud ¢ KOMIUIEKCHBIMUA YHCIaMH.
N300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM Tiockoctu. Dopmyrna Myas-
pa.

KopHu n-oM cTeneHu U3 KOMIUIEKCHOIO yucia. [IpuMeHeHne KOMIUIEKCHBIX
qucesl A1 peleHus] PU3NYECKUX U TeOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUW U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CHUCTEMBI-CIIEJICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUECKUX YPABHEHHUI C MOMOIIbIO TPUTOHOMETPHU-
YECKOM OKPYXHOCTH. PellieHne TpUroHoMeTpuueCKIX HEPaBEHCTB.

OCHOBHBIE METO/bl PEUICHUS TOKa3aTeNbHBIX M JIOrapu(PMUUYECKUX Hepa-
BEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYITHOCTEW PALMOHAJIBHBIX, Uppa-
[IMOHAJIBHBIX, IOKA3aTEeNbHBIX U JIOTAPU(PMUUECKIX YPAaBHEHUH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpuMeHeHnEe ypaBHEHN, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKUX
3a/1ay ¥ 3a7a4 U3 PazIMyHbIX 00JIacTeld HAYKH W pealbHOM >KM3HU, UHTEPIpPETALIUS
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

['padux xomnozunuu GpyHkuui. 'eomerpudeckue o0pa3sl ypaBHEHUN U Hepa-
BEHCTB Ha KOOPAUHATHOU MJIOCKOCTH.

TpuronomeTrpudeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padmyeckue MeTOAbI pelIeHUs] ypaBHEHUN U HepaBeHCTB. I paduyeckue me-
TOJBI PELICHHUS 331a4 C TapAMETPAMH.

Hcnonp3oBanue rpadukoB GyHKITUN I UCCIICIOBAHUS MPOIIECCOB U 3aBUCH-
MOCTEM, KOTOpbIe BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB U
pEATbHOM KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamnsa

[TpumeHeHre MPOU3BOJHOM K HCCIIEJOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH U
skcTpemyMbl. HaxoxxneHne HanOoIbIIero 1 HauMEHbBIIETO 3HAYEHUN HENpephIBHON
GyHKIIUU Ha OTpE3KE.

[IpumeHeHne NMpOU3BOAHON Il HAXOXKJICHHS HAWIYYIIErO0 PELICHHsS B IPHU-
KJIAQIHBIX 3a7adax, s ONPENECICHUS] CKOPOCTU M YCKOPEHHS MPOLECCa, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. llepBooOpaszHbie 3iie-
MeHTapHbIX (GyHKIM. [IpaBuna HaxoxkAeHUS TEPBOOOPA3HBIX.

HNHuterpan. I'eomeTprueckuil CMBICII UHTETpaia. BeunciieHre onpene€éHHoro
uHTerpana no gopmyne Hetotona—JIelonuna.

[IpuMeHeHue MHTErpaia sl HaXOXKJAEHUS IO MIOCKUX QUTYp U 00bE-
MOB T€OMETPUYECKHUX TEJL.

[Tpumepsl perenuit quddepeHnuanbHbIX ypaBHeHu. MaTemMaTuueckoe Mo/ie-
JUPOBAHUE peaTbHBIX MPOLIECCOB C MOMOILBI0 T (HEepeHIIMATBHBIX YPaBHEHUH.

IIpeaMeTHBIE pe3yabTaThl

K xonity obydyenust B 10 kyacce oOy4aronuiicss Moay4yuT CIASAYIOMINUE TIPE-
METHBIE pPE3yJbTaThl MO OTAEIbHBIM TeMaM (enepanbHOil paboueil mporpammbl
yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHUECKOTr0 aHaJIN3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: PALMOHAIBLHOE YHUCIO, OECKOHEUYHas Ie-
puoanyeckas apoOb, MPOLEHThI, UPPAIMOHAIBHOE YUCIO, MHOXKECTBA PallMOHAIb-
HBIX U JEHCTBUTEIBHBIX YHCEI, MOAYJb IEUCTBUTEIBHOIO YUCIIA;

OPUMEHSTH IPOOM W MPOLEHTHI JIJIS PEIICHUs] NPUKIAJAHbIX 33aJa4 U3 pa3iiny-
HBIX OTpACied 3HAHUU U PEabHOU KU3HU;

OPUMEHATh NPUOTMKEHHBIE BBIUYMCIICHUS, MPAaBUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe€3yJIbTaTa BbIYHCICHUN;

cBOOO/IHO OTEPUPOBATH MOHATHEM: CTEMEHb C LEJBIM MTOKa3aTeIeM, UCTIOIb30-
BaTh MOJXOASANIYI0 (JOPMY 3alHMCH JEHCTBUTENIBHBIX YUCEN JUUIS PEICHUs MpaKTuye-
CKHX 3aJ1a4 U NPEJCTaBICHUS JaHHBIX;



CBOOOJHO OMEpUPOBATh IMOHATHEM: ApPUPMETUUYECKUN KOPEHb HaATypajbHOU
CTENEHU; CBOOOJIHO OMEpPUPOBATh MOHSITHEM: CTENEHb C PAIlMOHAJIBHBIM IOKa3are-
neM;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: JOrapud™m 4ucia, JECATUYHBIE U HATY-
pajibHbIE JTOTapu(pMBbI;

CBOOOIHO OMEPHUPOBATh MOHATHSIMH: CHUHYC, KOCHHYC, TaHI€HC, KOTaHTEHC
YHICIIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATUSMHU: APKCHHYC, apKKOCHHYC W apKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA:

cBOOOJIHO OMNEpPUPOBATH MOHATHUSMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICICTBHS, PABHOCHIIbHBIC HEPABEHCTBA,;

OPUMEHATh pa3U4yHble METOAbl PEHICHUS palMOHANBHBIX U JIPOOHO-
pallMOHANIBHBIX YPaBHEHUW, MPUMEHSATH METOJ] HHTEPBAJIOB I PEIICHHUS Hepa-
BEHCTB;

CcBOOO/IHO ONEPUPOBATh MOHATUSIMH: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHO-
rO4IeH C HeNbIMU KO3 PUIIMEeHTaMU, KOPHU MHOTOWJICHA, IPUMEHSTH JICJICHUE MHO-
roujeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera mjs pemieHus
3azay;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: CUCTEMA JIMHCHHBIX YPAaBHCHHM, MaTPHIIA,
ONPEAECTUTENIb MATPUIIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICII, UCIIOJIb30BaTh CBOM-
CTBa OMPEACIUTENS 2 X 2 JJIsl BBIYUCICHUS €T0 3HAUCHHS, TPUMEHSIThH ONPEACTUTENN
JUTSI pEIIIEHUST CHCTEMBI JIMTHEWHBIX YPaBHCHUM, MOACIIUPOBATH PCATbHBIC CUTYAIlHH C
MOMOIIBIO CHUCTEMBI JIMHEHHBIX YPaBHEHHM, WCCIEOBATh MOCTPOCHHBIE MOJEIH C
MTOMOIIBIO MAaTPUIL U OTIPEICTUTEIICH, MHTEPIPETUPOBATH TIOJYYCHHBIN PE3yJIbTaT;

UCITIOJIb30BaTh CBOWMCTBA JACHCTBUN C KOPHSIMH ISl TPeoOpa3oBaHus BhIpaXe-
HUM;

BBITIOJIHATH MPE0Opa30BaHUSI YUCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIICHU C
paIlMoOHAIBHBIM TTOKA3aTeNIeM; UCIOJIb30BaTh CBOMCTBA JIOTapu(MOB Il Ipeodpaso-
BaHUS JIOTApU(PMUUIECKUX BBIPAKEHUIT; CBOOOIHO OTEPUPOBATH MOHATUSIMU: UppaIli-
OHAJIbHBIE, TIOKA3aTeIbHbIE U JIOTapU(PMHUUECKUE YPABHEHUSI, HAXOJAUTh UX PEIICHUS
C TIOMOIIBIO PAaBHOCHIILHBIX TIEPEXO0/I0B HITU OCYIIECTBIISIS TPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (OPMYIIBI AJisi MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKEHUI; CBOOOTHO OTIEPUPOBATH MOHIATHEM: TPUTOHOMET-
pUYECKOE YpaBHECHUE, IPUMEHATh HEOOXOIUMbIE (POPMYIIBI IS PEIICHUS OCHOBHBIX
THUIIOB TPUTOHOMETPUUYECKUX YPaBHCHUH;

MOJICTIMPOBATh peallbHbIE CUTYaIlMH Ha SI3bIKE alreOphl, COCTABIIATH BBIpaXKe-
HUS, YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3a/1a4d, UCCIIEA0BATh MMOCTPOCHHBIE MO-
JISTM € UCTIOJIb30BAHUEM ammapara aareOpsl.

DyHKIUM U TPAPUKHU:

cBOOOJHO OMEpUPOBaTh MOHATHUAMU: (YHKLHUSA, CIIOCOOBI 3afaHus (YHKIUH,
B3aMMHO OoOpaTHbIC (YHKIIMH, KOMIO3UIM GyHKINM, TpaduK QYHKIIMH, BBITIOIHSATH
aJIIeMEeHTapHbIe TPeoO0pa3oBaHus rpaPuKoB HYHKIIHIA,



CBOOOJIHO OMEPUPOBATH MOHATUAMU: 00JIACTH ONPEACIICHNUS] U MHOYKECTBO 3Ha-
yeHu QyHKUUU, HYJIU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: YETHBIE U HEUETHBIC (DYHKIIUU, TIEPUOIU-
yeckue (PyHKIUHU, TPOMEXKYTKHM MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMbI 1 MUHUMYMBI
GbyHKIMY, HAanOOJIbIIIEe M HAaUMEHbIIIee 3HaUeHUE QYHKIIUU HA TPOMEKYTKE;

cBOOOIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATYpaJbHBIM U
LeJIBIM TIOKa3aTesneM, rpaduK CTereHHOW (PYHKIIMK ¢ HATypalbHBIM U IIeJIbIM IMOKa3a-
TeneM, rpauK KOpHS N-Od CTeNeHW Kak (PyHKUIHUK OOpaTHOM CTENEHU C HATypalb-
HBIM ITOKA3aTeJIEM;

ONEpUpOBaTh TMOHATUSAMM: JIMHEHHAs, KBagpaTH4Has W JpOOHO-IHHEIHas
(YHKIIMH, BHITIOTHATH JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO OIEpUPOBAaTh NOHATHSAMU: IIOKa3aTeldbHAs W Jorapupmuyeckas
(GyHKIMU, UX CBOMCTBA U rpaduKH, UCIOIb30BaTh UX IPapUKU JJIS PEIICHUS ypaB-
HCHUU;

CBOOO/IHO ONEpUPOBATh MOHATHSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
OTpe/iesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku GYyHKIMMA JJIs UCCIIEIOBAHUS MPOIIECCOB U 3aBUCHUMO-
CTEH MpH PEIIeHUH 33724 U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HU, BhIpa-
*aTh (OpMyJIaMUu 3aBUCUMOCTH MEK/y BEJIMYNHAMU;

Hayana MaTeMaTH4eCKOro aHajImu3a:

CBOOOJIHO ONEpUPOBATh NOHATUAMU: apu(PMETHUECKasT U TEOMETPUYECKASI TIPO-
rpeccusi, 0ECKOHEYHO YObIBaroIlas reOMETpUUECKasl MpOrpeccusi, TMHEHHbIA U 3KC-
MOHEHIMAIBHBIA POCT, (POpPMYyJIa CIOKHBIX IPOLEHTOB, UMETh IPECTABICHUE O KOH-
CTaHTE;

MCIIOJIb30BaTh MPOTPECCUM ISl PEUIEHUs] PEaNbHBIX 3aJad MPHUKIAJHOTO Xa-
pakrepa;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATENILHOCTD, CIIOCOOBI 3aJaHuUs
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE IOCIIEI0BATEIILHOCTH, ITOHHU-
MaTh OCHOBBI 3apOKJICHHUS] MAaTEMaTHYECKOTO aHaJIM3a KaK aHan3a OECKOHEYHO Ma-
JBIX;

CBOOOJTHO OTMEPUPOBATH MOHATHUAMH: HEPEPHIBHBIE (PYHKIIMU, TOUYKH pa3phbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJIHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMPEPbIBHAA HA OTPE3KE, MPHU-
MEHSTh CBOMCTBA HEMPEPHIBHBIX PYHKIUM JIJIs1 peIIeHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh MOHATHIMU: NIEPBasi U BTOpasi MPOU3BOAHBIE (PYHKIIUH,
KacarelbHas K rpa@uKy (QyHKIMH; BBIYUCIATH POU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIO3UILUHU ABYX (PYHKIUMN, 3HATh MPOU3BOHBIE AJI€MEHTAPHBIX (PYHK-
LU,

WCITIOJIb30BAaTh TEOMETPUUECKUN M (PU3NYECKUN CMBICI TIPOU3BOIHON NJIsl pe-
LIEHUA 3a/a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEpPUPOBATH MOHATUSMU: MHOXECTBO, ONEpPallMU HaJl MHOXKECTBa-
MU,



UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JUisl ONMCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIIEHNUH 33]a4 U3 IPYrUX y4eOHBIX PEAMETOB;

CBOOO/IHO ONEpUPOBATh MMOHATHAMH: OIpEACIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, NOKA3aTENIbCTBO, PABHOCHJIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuyenus B 11 kiacce oOydaromuiicsi MOMYYUT CIEAYIOIIUE MPEI-
METHBIE PE3yJbTaThl IO OTIACIBbHBIM TeMaM (QeaepanbHOll pabouelt MpOrpaMMel
yaeOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHATH3ay:

Yucia ¥ BIYMCJICHHSA:

CBOOOJHO OMEPUPOBATH MOHATHUAMU: HATYPAJIBHOE U 1IEJI0€ YMCII0, MHOKECTBA
HaTypaJbHbIX M LEIBIX YUCEJ, MCIOJIb30BaTh NMPU3HAKU JEIUMOCTH LEJbIX YHCEIL,
HO/I n HOK HaTypanbHBIX 4HCElN JJI PELICHHs 3a]ad, IPUMEHITh alroput™ EB-
KJINJA;

CBOOO/IHO OIEpUPOBATh IMOHSATHEM OCTaTKa IO MOJYJIIO, 3alUCBhIBATh HaTYy-
pajbHbIE YUCIIa B PA3JIUYHBIX ITO3ULUOHHBIX CUCTEMAX CUUCIICHU;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOM-
IUIEKCHBIX YHCEJl, IPEICTABIATh KOMIUIEKCHBIE Uncia B alireOpandyeckoi U TPUroHO-
METPUYECKON (popMe, BHIMOIHITh apu(METHIECKUE ONEepaIlii C HUMHU U N300paxkaThb
Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OINEpPUPOBATHh MOHATUSAMU: UPPALMOHAIBHBIE, IOKa3aTEIbHbIE U JIO-
rapu()MUUYECKUe HEPaBEHCTBA, HAXOAHUTh MX PEHICHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEX0/IOB;

OCYUIECTBJISITh OTOOP KOPHEH MpH PEIIEHUH TPUTOHOMETPUYECKOTO ypaBHE-
HUS; CBOOOJIHO ONEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMeE-
HATh HEOOXO0UMBbIE (POPMYJIbI I PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX
HEPaBEHCTB;

CcBOOO/IHO OMNEpUPOBaTh MOHATHSIMH: CHUCTEMa M COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTDH PELICHUS CU-
CTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAIIBHBIX, II0KA3aTEJIbHBIX U JIOTa-
pUPMUYECKIX YPaBHEHUN U HEPABEHCTB;

pelaTh pauroHalbHbIE, HPPALMOHATIbHBIE, TOKAa3aTeNIbHbIE, JJIOrapupMuIecKue
U TPUTOHOMETPUYECKNE YPAaBHEHHUS W HEPABEHCTBA, COAEp KAIlME MOAYJIW U Iapa-
METPBbI; TPUMEHSATH rpauuecKre METObI ISl pELICHUsI YPaBHEHUI U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHu;

MOJICJIMPOBATh pealbHbIe CUTYallUd Ha SI3bIKE ajareOpbl, COCTABISATh BhIpaXe-
HUs, YPABHEHHUSI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBHIO 33/1a4d, UCCIEA0BATH I0-
CTPOCHHBIE MOJENIM C MCIOJB30BaHUEM arlrapara aiareopbl, HHTEPIPETUPOBATH MO-
Jy4EHHBIN pe3yJIbTar.

DyHKIUM U TPAPUKHU:

CTPOUTH rPaPUKN KOMIO3UIMNU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO  HCCIIe-
JIOBaHUS ¥ CBOMCTB KOMITO3UIIUU JBYX (DYHKITHIA;



CTPOUTb T€OMETpUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPJAUHATHON
IUIOCKOCTH;

CBOOO/IHO OINEpUPOBATh MOHATUAMH: TpaUKU TPUTOHOMETPUUECKHX (PYyHK-
1il; IPUMEHATh (PYHKLIUHU 11 MOAEIMPOBAHUS U UCCIIEIOBAHMS PEAJIbHBIX MPOLIEC-
COB.

Havana maTeMaTH4eCcKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEN0BaHMs (GYHKIIMH HA MOHOTOHHOCTD U
KCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAMMEHbIIee 3HaUYCeHUsI (PYHKIIMH HEMpPEepHIBHON Ha
OTpE3KE;

MCITOJIB30BaTh IPOU3BOIHYIO JUIsl HAXOXKACHUS HAWIIYYILIErO PEMIEHUsI B MpHU-
KJIAJJHBIX, B TOM YHUCJIE COLIMAIIbHO-I)KOHOMUYECKHUX, 3a/1a4ax, JIsl ONPEACIICHUAS CKO-
POCTHU M YCKOPEHHUS MIPOLIEcca, 3aJaHHOTO (pOpMYJIOi UK TpaduKoM;

CBOOO/IHO ONEpUPOBATh MOHATHAMH: NEpBOOOpa3Has, ONPEICNIEHHBIM HHTe-
rpaj, HaXOJUThb MEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH UHTErPaj 1O
dopmyne Herorona—JIeitbHMIIa; HAXOUTH TUIOIIAIU TUIOCKUX GUTYP U 0OBEMBI TEIl C
[IOMOILBIO UHTETPAJIA;

UMETh IPEICTaBICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM HAa IPHUMEPE CO-
cTaBieHus AU depeHInaIbHbIX YpaBHEHHI;

pemarb NpUKIaAHbIE 33aa4H, B TOM YHCIIE COIUATbHO-3KOHOMUYECKOTO U (pu-
3MYECKOT0 XapaKTepa, CpeACTBAMU MATEMATUYECKOTO aHAIN3A.



TemaTnyeckoe NIAHUPOBaAHUE
10 kJaacce

Ha3Banue pa3nena KoanuectBo OcHOBHOE colep:KaHue OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4alo-
(Tembl) 4acoB HMXCH
MHOK€eCTBO IEHCTBUTENBHBIX Yh- | 24 MHOXeCTBO, oTnepanuyd HajJ MHOXKe- Hcrnonb30BaTh TEOPETUKOMHOXKE-

cell.

MHOTro4JIeHEI.

PanmonansHbie ypaBHEHHS U He-
paBEHCTBA.

CucreMbl TMHEHHBIX

ypaBHEHUH

CTBaMHU U UX CBOMCTBA.

Huarpammsl Ditnepa — Benna. [Ipu-
MEHEHHE TEOPETUKOMHOKECTBEHHOTO
anmapara JUlsl pelIeHHs 3a/1ad.
Parmmonansabie yncna. OOLIKHOBEHHEIE U JIE-
CSITUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuonndeckue apoou. [Ipumenenne apoodeit
U IPOLIEHTOB I PELLEHUS IPUKJIAJHBIX 3a-
Jad.

JleicTBUTENBHBIE YHCIIA.

PanvoHaneHbIE ¥ MppalMOHAIBHBIEC YUCIIA.
Apudmernueckue onepanuu ¢ IeHCTBU-
TEJbHBIMU YHCIaMU. MoOayib NeiCTBUTENb-
HOTO 4Hcya U ero cBoiictea. [IpubmmxEénHbIe
BBIYHMCIICHMS, IPABUIIA OKPYTJICHUS, TPUKUI-
Ka U OLICHKA pe3yJsbTara BeruucieHui. Oc-
HOBHBIE€ METO/Ibl PEILICHUS LENbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB.
MHorowieHsl OT OAHON nepeMeHHou. [ene-
HHE MHOT'OYI€HAa HAa MHOT'OYJIEH C OCTATKOM.
Teopema bezy. MHOTro4IeHbI € LIEJTBIMU KO-
s¢dunmentamu. Teopema Bueta. Pemenue
CUCTEM JIMHEMHBIX ypaBHEHUN. Marpuna cu-
CTEMBI JINHEWHBIX YpaBHEHHU. Onpenenurens
MaTpHLIbI 2X2, €ro FreOMETPUUECKHUI CMBICI U
CBOMCTBA; BBIYUCIICHUE €T0 3HAYEHUS; IIPHU-
MEHEHHE OIPEACIINUTENS Ul PELICHUS CU-
CTEMBI JINHEWHBIX YpaBHEHHN. Pemenne

CTBEHHBIH amapar Ui ONMCAHUS XO-

Jla PeLICHUs] MaTeMaTU4YeCKUX 3a/a4, a

TaKKe peajbHbIX MIPOLIECCOB U sBJIE-

HUH.
OnepupoBath NOHATUAMU: PAllHOHAILHOE YK C-
710, 6ecKOHEYHas epuoandecKas ApoOb, mMpo-
LIEHTHI; UPPALUOHAIBHOE U JEHCTBUTEIBHOE
YHUCIJIO; MOAYJIb AEHCTBUTEIBHOTO YHCIIA; UC-
IIOJIB30BAaTh ITU MOHATUS IIPU NIPOBEIACHUU paC-
CY>KICHHI U JO0Ka3aTelbCTB, MPUMEHATH Apodu
Y IIPOLICHTSHI [T pELICHUS TPUKIIAIHBIX 33124
U3 Pa3JIMYHBIX OTpACIIEl 3HAHUHN U peabHON
KU3HU. Vcnonb3oBaTh NpuOINKEHHBIE BBIYUC-
JICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJibTaTa BbluuciaeHui. [IpumMensTsh
pa3IM4HbIE METO/IBI PELIECHUS PALIMOHATIBHBIX U
JIpOOHOpAIMOHATBHBIX YPABHEHMI; a TAKKE Me-
TOJ, UHTEPBAJIOB Il PELICHUS HEPABEHCTB.
OnepupoBaTh MOHATUSMU MHOTOYJIEH OT OJ-
HOM IIEPEMEHHOM, €ro KOpHH; IPUMEHSATD Jie-
JIEHWE MHOTO4YJIE€HAa Ha MHOTOWIEH C OCTaT-
KOM, TEOPEMY
besy u reopemy Buera niis pemenus 3anay.
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEMHBIX
YpaBHEHUI, MaTpHUILa, ONPEAEIUTENb MATPHULIBI.
Hcnons3oBate cBOMCTBA
onpenenuTens 2 X 2 i BBIYUCIEHUS €T0 3Ha-
YEHUs1, IPUMEHSATh ONPENETUTENN ISl PEILICHMS
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IIPUKJIAJHBIX 3324 C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

CHUCTEMbI JINHEHHBIX YPABHEHU.
MopenupoBaTh peajibHble CUTYallMH C I10-
MOIIIBIO CHCTEMBI JINHEHHBIX YPAaBHCHH,
MCCJIEI0BATh MOCTPOCHHBIE MOJICIIHU C TIO-
MOIIIBIO MaTPHI] M ONIPECIIUTEIICH, HHTEP-
MIPETUPOBATH MOJYUYECHHBIN Pe3yJbTaT

@ynkunu u rpaduky.
CrenenHast GyHKIUS C
LEJTBIM TTOKa3aTeeM

12

®Oynkuus, cnocoObl 3aganus GyHkuy. Bia-
UMHO oOpaTHble GpyHKIMH. Kommosuius
byukuuii. ['padux pynkuuu. DnemeHTapHbIE
npeoOpa3oBanus rpadukoB pyHkuuid. O6-
JIaCTh OIPEJEJICHNS U MHOYKECTBO 3HAUYECHUN
¢ynkunu. Hynmu ¢pyaknmm.

ITpoMexyTKH 3HAaKOIIOCTOSIHCTBA.

Yérubie n HeuéTHbIe PyHKuuuU. [leproanye-
ckue GyHkuu. [IpoMexxyTku MOHOTOHHOCTH
¢ynkuuu. MakcuMyMBbl 1 MUHUMYMBI (DYHK-
un. HanbonpIiee 1 HauMeHbllee 3HaUeHNE
¢GbyHKIIMM Ha TpoMexyTke. JInHelHas, KkBaa-
paTtuyHas u IpoOHONMMHEeHas GyHKIMU. Diie-
MEHTapHOE UCCIIeI0BaHUE U MIOCTPOCHHE Ipa-
(bUKOB 3THX (YHKLUH.

CreneHsb ¢ 1eIbIM IOKA3aTENIEM.

bunom Herorona.

CrenenHast QyHKIUS C HATypaJlbHBIM H Lie-
JB6IM ToKazareneM. E€ colicTBa u rpadux

OmnepupoBaTh NOHATHAMH: (PYHKIIHSI, CIIOCO-
ObI 3aaHus PYHKIIMH; B3AaKMHO OOpaTHBIE
GbyHKIIHM, KOMITO3UIUs (HYHKIUH, rpaduk
(GyHKIMH, 00JIaCTh ONPEIEICHHS] U MHOXE-
CTBO 3HaueHUHN QYHKINH, HYTU (YHKIUH,
MIPOMEKYTKH 3HAaKOTIOCTOSIHCTBA; JIMHEWHAS,
KBaJIpaTHyHasi, IPOOHOIMHEHHAS U CTENeH-
Hast QyHKIUH. BBIMTOTHATH 211€MEeHTapHBIE
npeoOpazoBanus rpaduxkoB QpyHKuMii. 3HATH
W YMETh IOKa3bIBATh YETHOCTD WIIA HEYET-
HOCTb ()YHKLIUH, IEPUOJANIHOCTD (DYHKIIUH,
HAXOJUTh MPOMEKYTKH MOHOTOHHOCTH
(GyHKIINN, MAKCUMYMBI 1 MUHUMYMBI (DyHK-
1IUH, HanOoJIbIIIee ¥ HAUMEHBIIIee 3HAYCHNE
¢byHkuuu Ha mpomexxyTke. DopMynupoBaTh U
WLTIOCTPUPOBATH Ipa)UuecKy CBONCTBA JTH-
HEIHOM, KBaipaTU4YHO, APOOHO-THHEHHOHN U
CTENeHHON (YHKITHU.

Bripaxats (opMynamMu 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU.

3HaTh OIpe/IesieHNe U CBOMCTBA CTETIIEHU C
LeJIBIM T0Ka3aTesieM; MOAXOAAIIY0 Gpopmy
3aIlUCH JICHCTBUTENb-HBIX YUCEN JUISl PeLLICHUS
MPAaKTUYECKUX 3a/1a4 U TPEACTABICHUS JTaH-
HBIX

Apudmerndeckuil KopeHb N-0if
CTCIICHH.

15

Apudmernueckuil KOpeHb HaTypaTbHON
CTEeNeHH U ero cBoiicTra. [IpeobpazoBanus

dopMyIHpOBaTh, 3aITUCHIBATE B CHUMBO-
JM4ecKoi (opMe U UCIOJIb30BaTh CBOM-
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WppanumonansHble ypaBHEHUS

YHCJIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTeTe-
HU U KOPHH.

WppanuonansHblie ypaBHeHUs. OCHOBHbBIE Me-
TOJIBI PELICHUS UPPALMOHATBHBIX YPAaBHEHHIA.
PaBHOCHIIbHBIE TIEpEXObl B PELICHUH Uppa-
IIMOHAIBHBIX YpaBHeHUI. CBOMCTBaA U rpaduk
KOpHsI N-0H cTeneHu Kak QyHKIUKA 0OpaTHON
CTETICHU C HATYPAJIbHBIM ITOKA3aTelIeM

CTBa KOpHs N-OM CTeneHu Juist mpeodpa-
30BaHMS BBIPAKECHUM.

HaxonuTs perieHus uppalMoHanbHbIX ypaB-
HEHHIA C TIOMOUIBIO PAaBHOCHIIBHBIX TIEPEX0-
JIOB WJIM OCYILECTBIISAS IPOBEPKY KOPHEH.
Ctpoutb rpaduk GyHKIUU KOPHS N-0if cTe-
IIEHU KaK 0OpaTHOM AJ1 (YHKLMU CTEHCHU C
HATYpPaJIbHBIM ITOKA3aTEIIEM

[TokazarenpHast PyHKIIHS.
[Toka3zaTenbHbIC YpaBHECHUS

10

CrerneHb ¢ palluOHATILHBIM [T0OKA3aTEIEM U €€
CBONCTBA.

[ToxazarenbHast pyHKLMS, €€ CBOWCTBA U I'pa-
¢uk. cnons3oBanue rpaduka GyHKIUU A
peuieHus ypaBHeHuil. [Ioka3zarenpHble ypaB-
HeHus. OCHOBHBIE METO/IbI PELICHMSI IT0Ka3a-
TEJIbHBIX YPABHEHUI

®opMyIMpoBaTh OIPEIEICHUE CTENEHH C pa-
LIMOHAJILHBIM [T0Ka3aTEJIEM.

BoimonHATe peodpa3oBaHUs YUCIOBBIX BbI-
pa’KeHUH, COAEPIKAIIUX CTEIIEHU C paLlio-
HaJIbHBIM I10Ka3aTeIeM.

Hcnonb3oBathk U(POBBIE pecypehl Ui MO-
CTpOCHUS TpaduKa MoKa3zaTeIbHON (PYyHKINU
Y U3y4eHUs €€ CBOMCTB.

HaxoauTs perienus nokazareiabHbIX YpaBHe-
HUHI

Jlorapudpmuueckas Gynkuus. Jlo-
rapupMHIECKUe YpaBHEHUS

18

Jlorapugm umncna. CoiicTBa jora-

pudma. [lecaTuuHble U HaTypalbHbIE
norapudmsl. [IpeobpazoBaHue Bbipa-

JKEHUH, coiepKallluX JIOrapu(pMBbl.
Jlorapudpmuueckas QyHkuus, e€

cBOIicTBa U rpaduk.

Hcnonb3oBanue rpaduka GyHKIUN JUIS pe-
meHust ypaBHeHuil. Jlorapudpmuueckue ypas-
HeHHs1. OCHOBHBIE METO/IbI PELICHHUS JIOTa-
pupMHUUECKUX ypaBHEHUH. PaBHOCHIIBbHBIE T1€-
pexobl B pelICHUH JIOTapu(PMUUECKUX ypaB-
HEHUU

JlaBatb omnpeenenue gorapudpma ymucia; Je-
CATHUYHOTO U HAaTypaJIbHOTO JIorapudma.
Hcnonb30Bathk cBOMCTBa J0rapu@moB 1is
npeoOpa3oBaHus JIorapu(pMUIECKUX BbIPaA-
xeHuil. Ctpouts rpaduk sorapupmMuieckon
(byHKIMU KaKk 0OpaTHON K IOKa3aTeIbHOW U
MCIIOJIb30BaTh CBOMCTBA Jorapudmuueckoi
¢byHKuuu 171 pemenus 3anad. HaxonuTs
pelieHus JorapuMUIEcKuX YpaBHEHUH ¢
IIOMOUIBIO0 PABHOCUIIBHBIX NIEPEXOA0B WU
OCYIIECTBIISI IPOBEPKY KOpHEH
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Tpuronomerpuyeckue BoIpaKeHUS
Y ypaBHEHUS

22

CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC YUCII0-
BOT'0 apr'yMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.
Tpuronomerpudeckas OKpyKHOCTb, OIIpee-
JIEHWE TPUTOHOMETPUYECKUX (PYHKIUI yrcio-
BOro aprymeHnTa. OCHOBHbIE TPUTOHOMETPU-
yeckue ¢popmyisl. [IpeobpazoBaHue TpUroHO-
METPUYECKUX BbIpaKEHUN. Pemmenue Tpuro-
HOMETPUYECKUX YPaBHEHUN

[laBatb onpeneneHust CHHyca, KOCUHY-
ca, TAHI'€HCA U KOTaHT'€HCA YUCIIOBOIO
aprymMeHTa; a Tak’Ke apKCHUHYCa, apKKO-
CUHYCa U apKTaHreHca yucina. [Ipume-
HATb OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynbl i peoOpa3oBaHus TPU-
TOHOMETPUYECKUX BhIpakeHUH. [Tpu-
MEHSTH (HOPMYJIIBI TPUTOHOMETPUU TS
pelIeHns] OCHOBHBIX THUIIOB TPUTOHO-
METPUYECKUX YPAaBHCHHUU

[TocnenoBarensHOCTH U
HPOTPECCHH

10

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS T10-
CJIEI0BATEIbHOCTEM.

Meron MaremaTuyeckou HHAYKIMU. MoHO-
TOHHBIE U OIPAHUYEHHBIE TI0CIE0BATEIBHO-
ctu. Mcropus ananuza 0ECKOHEYHO MalbIX.
Apudmernueckast U reoMeTpuuecKas mpo-
IPECCHH.

beckoHeuyHO yObIBaroI1as reoMeTpruiecKast
nporpeccusi. CymMma O€CKOHEUHO YObIBa-
IOILIEH TEOMETPUYECKON ITPOTPECCUH.
JIMHENHBIN ¥ YKCIIOHEHMAIIbHBIN pocT. Yuc-
J0 e.

®opMyiia Cl10KHBIX IPOLEHTOB. Hc-
IIOJIb30BAaHUE ITPOTPECCUN IS Pellie-

HUS pealbHBIX 33J1a4y NPUKIAJHOTO Xa-
pakrtepa

OnepupoBaTh NOHATUIMU: TIOCIIEI0BA-
TEIbHOCTh, CIIOCOOBI 3a/1aHUs TOCIIEA0-
BaTEJIbHOCTEN; MOHOTOHHBIE U OTPAHU-
YEeHHBIE M10CJIEI0BATEIbHOCTH; UCCIE10-
BAaTh MOCJIEA0BATEILHOCTY HA MOHOTOH-
HOCTb U OTpaHMuYeHHOCTh. [lomyuaTh
npeJcTaBiIeHne 00 OCHOBHBIX UIESIX
aHann3a OECKOHEYHO MalbiX. /laBaTh
OIpezeIeHNe

apru(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA
apru(pMETUIECKON U TEOMETPUIECKOM
IIPOrPECCUH, HAXOIUTh CYMMY YJIECHOB
MPOrPECCUH, a TAKKE CYMMY UJIEHOB
0eckoHeuHO yOBIBaIOIIEH reoMeTpuye-
cKou nporpeccuu. Mcnonp3oBaTh Ipo-
Ipeccuy JUisl pelleHus 3a1a4 pu-
KJIQJHOT'O XapakKTep.

[TpumeHATH POpMYITy CIOKHBIX IPOIIEHTOB
JUIsl pEIIeHU 3a/1a4 U3 peaibHOM MPaKTUKH
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HenpepsiBabie hynkiuu. [Ipous- 20 HenpepsiBHbIe (hyHKIMM ¥ BX cBoMcTBA. Tou- | OmnepupoBaTh MOHATHSAMU: (DYHKITUS HEMpe-
BOJIHAA Ka pa3pblBa. pBIBHAS HA OTPE3KE, TOUKA Pa3pbiBa ()YHKIIUH,
AcumnToTsl TpadukoB GpyHKui. CBOM- acuMmnToTa rpaduka QyHKIIUH.
cTBa (DYHKIMI HENPEPHIBHBIX Ha OTPE3KE. [TpuMeHSTH CBOICTBA HETIPEPHIBHBIX (YHK-
Meron UHTEpPBATIOB /Ui PELICHUS HEpa- Ui Ui pemenus 3aaad. OnepupoBath MOHS-
BEHCTB. TUSIMU: TIEpBast U BTOpast IPOU3BOAHBIE (DyHK-
[IpuMmeHeHne CBOICTB HENIPEPHIBHBIX (YHK- [[MU; TOHUMATh GU3NYECKUN U
W{ JuIs perenus 3aaad. Ilepsas u Bropast IF€OMETPUYECKUIM CMBICI NPOU3BOJHOM; 3a-
npousBoHbIe GyHKIUU. OnpeneneHue, reo- MMCHIBAaTh YpaBHEHHUE KacaTelabHOU. Bprumc-
METPUYECKUN U (PU3HUECKUI CMBICI ITPOU3- JSATh TMPOU3BOJHBIE CYMMBI, IIPOU3BENEHUS,
BOJHOMN. YpaBHEHHUE KacaTeNbHOU K TpaduKy YACTHOTO M CIOKHOM (PYHKIIHH.
¢yukuu. [IponsBoHbIE 2I€MEHTapHBIX W3yuaTh NpOM3BOAHBIEC AIIEMEHTAPHBIX (DYHK-
bynkuuii. [IpousBoaHas CyMMBI, IpouU3Bee- WM.
HUS, YaCTHOTO U KOMIIO3ULIUHU (PYHKIIMH Mcronp30BaTh TEOMETPUYECKHIA U PU3UIE-
CKHI1 CMBICII IPOU3BOAHON ISl pEUICHUS
3aja4
[ToBTOpenue, o6o0IIEHNE, CUCTE- 5 OcCHOBHBIE TTOHATHS Kypca anreOpbl U Haval [IpuMeHsATh OCHOBHBIE IOHATHS Kypca aj-
MaTHu3alus 3HaHUH MaTEMaTUYECKOTO aHAIN3a reOpbl ¥ Hayal MaTeMaTHYEeCKOT0 aHaIu3a
10 xnacca, 0000mieHMe W cHCTeMaTH3alus | JJiA pellieHus 3aa4 U3 PeaJbHOM KU3HU U
3HAaHUU JPYTHX IIKOJBHBIX MPEIMETOB
OBLIEE KOJIMYECTBO YA- 136

COB IIO I[TPOI'PAMME
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11 KIJACC

HasBanue KoimyecTBo ya- OcHoBHoOe cogepskaHue pa3aesia OcHoBHbIE BH/BI 1eSITE€TIbHOCTH 00y4alo-
pa3neia COB (TeMbI) IUXCS
(Tembl)
HccnenoBanue 22 IIpuMeHeHne IPOU3BOIHON K UCCIIEIOBAHUIO Crpouts rpaduk KOMIO3UIUH (PYHKITHIA ¢
GyHKUMH ¢ HOMO- (GyHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI. IIOMOUIBIO 3JIEMEHTAPHOI'O UCCIEAOBAHUS U
LIbIO IPOU3BOJHOU Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYe- cBOMCTB KoMIo3uuuu. CTpOUTh reoMeTpuye-
HUS HelpepbIBHOM QyHKIMM Ha oTpe3ke. [Ipumene- CKue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha
HHE NIPOU3BOJHON IS HAXOXKACHUSA HAWITY4IIEro KOOPJMHATHOM III0CKOCTH. Mcrionbp30BaTh
pellIeHns B IPUKJIAJHBIX 3aa4ax, Ul OIPEIEICHUs IPOM3BOJIHYIO ISl UCCIIEOBAHUS (PYHKLIUU
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHoro (op- Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI; HAXOIUTh
MYJIOH WIN TPapUKOM. HauOoJIbIlIee M HAUMEHbIIIee 3HAaUCHUS
Komnozumust pyHKImiA. (yHKIMN HETIPEPHIBHOM Ha OTPE3KE; CTPOUTH
I'eomerpuueckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha | IpauKu QYHKIUI Ha OCHOBAHUU NPOBEAEH-
KOOPAMHATHOM IIJIOCKOCTH HOT'O UCCJIEIOBAHMUS.

Hcnonp30BaTh MPONU3BOIHYIO Ul HAXOXK-
JICHUS] HAWJTy4lIEro PEIICHUS B IPUKJIIA/-
HBIX, B TOM YHCJIE COLUAIBHO-
YKOHOMMYECKHUX, 3a1a4ax, A ONpeaee-
HUsS CKOPOCTH U YCKOPEHHS IIpolecca, 3a-
naHHoro ¢opmynoit win rpagpukoM. Ilomy-
4aTh NPEACTABIECHUE O IMPUMEHEHUU MpO-
W3BOJHON B Pa3jIMYHBIX OTPACIAX 3HAHUU

[TepBooOpa3Has u uH- 12 [TepBooOpasHas, OCHOBHOE CBOMCTBO TIEPBOOO- OnepupoBaTh MOHITHSIMHU:

Terpai pas3HbIx. [lepBooOpasHble a1eMeHTapHbIX (QYHK- nepBooOpa3Has U ONpeAeNEHHbII HHTETpall.
uuit. [lpaBuna HaxoxxaeHus nepBooopasHbix. MH- Haxoauthk nepBooOpa3HbIe 2IeMEHTapHbIX
Terpail. I'eoMeTprudecKkuil CMBICI HHTErpaia. Bol- (GYHKIMN ¥ BBIYUCIIATH UHTETpa 1o GopMy-
YUCJICHUE ONPEACIEHHOTO HHTETpaia 1Mo Gopmyre ne Herorona— JleiiOnura.
Herorona— JleitOnuna. [lpumenenue uurerpana HaxoauTs niomanu miockux Guryp u oob-
JUISL HAXOXKICHMS TJTOMAAeH TUIOCKUX GUryp u €MBI TeJI C IOMOIIBIO ONPEACIIEHHOIO HHTE-
00bEMOB reoMeTpudeckux tei. [Ipumeps! perre- rpaja. 3HaKOMHUTBCS C MATEMaTHYECKUM

HUull 1uddepeHnnanbHbIX ypaBHeHUH. MaTematu- MOJIETUPOBAaHUEM Ha Npumepe AuddepeH-




9YeCKOEe MOJICITMPOBAHNE PEATBHBIX TPOIIECCOB C
MOMOIIBI0 Au(PepeHIINATHHBIX YPABHCHHIA

UabHbIX ypaBHeHUH. [lonyyaTs npeacras-
JICHUE O 3HAYCHUU BBEJICHUS MIOHATUS UHTE-
rpaja B pa3BUTUU MaTeMaTHUKHU

14 Tpuronomerpuueckune QyHKIIUH, UX CBOMCTBA U Ipa- Hcnonws3oBath U pOBBIE peCypChI st
¢buku. MOCTPOEHHSI rPpah)uKOB TPUTOHOMETPHYE-
OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C CKHMX (DYHKIIMHM M U3YYCHHS UX CBOWCTB.
IOMOIMIBIO TPUT'OHOMETPHIECKOUN OK HocTH. Pe- Pemrate TpuronoMeTpuuecKkue ypaBHEHUS
['padpuiku TpuroHOMET- P P pyx P p vyp
HaeCKIX (YKL IIEHUE TPUTOHOMETPUUECKUX HEPABEHCTB U OCYILIECTBJISATH OTOOP KOPHEH C OMo-
P i ) IIHI0 TPUTOHOMETPUYECKON OKPYKHOCTH.
Tpuronomerpuyeckue
[IpumeHsITH GOPMYIBI TPUTOHOMETPHUHU IS
HEpPaBEHCTBA
pelIeHus: OCHOBHBIX TUIIOB TPUTOHOMETPHU-
YeCKHUX HepaBeHCTB. Mcronb3oBath nudpo-
BBIE PECYPCHI JIJIS IOCTPOEHUS U UCCIIEA0BA-
HUs TpaduKoB QYHKIUI
HppanuonanbHbie, 1mo- 24 OCHOBHBIE METObI PELICHUS MTOKA3aTEJIbHBIX U JIOTa- [IpumeHnsATh CBOMCTBA MOKa3aTEIbHON U

Ka3aTeJbHbIE U JIOra-
pudmHyeckue Hepa-
BEHCTBA

pUbMUYECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEpa-
BEHCTB. ['pauueckrie METO/IbI peIIeHNs UppaLo-
HaJIbHBIX, TOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpPaBHEHUI U HEPABEHCTB

aorapupMuuecKkoil yHKIMM K pelIeHnIo
NOKa3aTeIbHbBIX U JIOTapu(pMUUECKUX HEpa-
BeHCTB. OOOCHOBATH PaBHOCUIILHOCTH TI€-
pPEXOMI0B.

Pemrates nppannonaibHbe 1 KOMOUHHPO-
BaHHbBIC HEPABEHCTBA, C IIOMOLIbIO paB-
HOCHJIBHBIX TIEPEXO/I0B.

Hcnonb3oBatk rpaguueckue METOIbl 1
CBOWCTBA BXOMAIINX B YpaBHEHUE HJIH He-
paBeHCTBO (PYHKIMI ISt pelIeHus 3a1a4u
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KommiekcHble uncna 10 KowmriekcHeie yncna. Anrebpandeckas u OnepupoBaTh NOHATHAMU: KOMILIEKCHOE YUCIIO U
TpUrOHOMETpHUYecKast HOPMBI 3arUCH MHOECTBO KOMIUIEKCHBIX YHCEIL.
KOMIUIEKCHOTO yucia. ApudmeTnyeckue [IpencraBiasTh KOMIUIEKCHBIE YUCHa B airedpanye-
omnepaluuy C KOMIIJIEKCHBIMU YUCIaMU. CKOW U TPUTOHOMETPUYECKOH hopme. BBIOMHATD
N300paxkeHre KOMILJIEKCHBIX YHCEN Ha apudmeTryecKue onepan ¢ HUMU.
KOOPJAMHATHOM IIOCKOCTH. Popmyna My- N300pakaTh KOMIUIEKCHBIC YUCIIa HA KOOPIUHATHOM
aBpa. KopHu N-oii cTreneHu u3 KOMILIEKC- wiockocTy. [Ipumensats popmyny Myaspa u noiy4arsb
HOro yucia. [I[puMeHeHne KOMINIEKCHBIX IIPEICTABIICHUE O KOPHAX N-OU CTEIEHU U3 KOMILJIEKC-
qycen s petieHus GU3nIecKux u reo- HOT'O YMCJIa. 3HAKOMUTBCS C IPUMEPAMH IPUMEHEHUS
METPUYECKUX 3a]1a4 KOMIIJIEKCHBIX YHCEJ I PEUICHUS TEOMETPUYECKHUX U
(bu3nuecKkux 3a1a4y
HarypanbHble u niensie 10 Harypanbnble u nensie yucna. [Ipume- OnepupoBaTh NOHATHAMU: HATYpaIbHOE U LIEJI0€ YHCIIO,
yucia HEHHE NIPU3HAKOB JACIIMMOCTH LENbIX YH- MHO>KECTBO HATYPAJIbHBIX U LENBIX YACEIL.
cen, HOJl u HOK, ocratkoB no Mozysto, Hcnonbs30BaTh Npu3HAKU JEIMMOCTH LIETbIX YUCET,
anroput™a EBKiMaa [ pemeHus 3ana4d octatku 1o moayio; HOJl m HOK HarypaiibHBIX unced;
B LIEJIBIX YUCIIaX anroput™ EBKIuaa ais peleHus 3aaad.
3anuchIBaTh HATYpaJbHBIC YKCIA B PA3IUYHBIX M1O-
3ULMOHHBIX CUCTEMAX CUUCIICHUS
Cucremsl panuo- 12 CucreMa 1 COBOKYITHOCTh ypaBHEHHI.

HaJIbHBIX, HPPALIU-
OHAJIbHBIX TOKa3a-
TEJIbHBIX M JIOTa-
pubMUYeCKUX
ypaBHEHUH

PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBICIIE-
CTBUS.

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIH-
OHaJIbHBIX, I0KA3aTENIbHBIX U JOrapud-
MHYECKHMX ypaBHeHUH. [Ipumenenune
YpaBHEHUH, CUCTEM U HEPABEHCTB K pe-
LICHUIO MAaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 pa3iIMyuHbIX 00JacTel HayKH U pealib-
HOM KU3HU, UHTEPIPETALHNS I0Ty4YEHHBIX
PE3yJIbTaTOB

OnepupoBaTh NOHATUSAMH: CUCTEMA U COBOKYITHOCTD
YpaBHEHUI U HEPABEHCTB; PELLIEHUE CUCTEMBbI WU
COBOKYITHOCTH; PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-
cnenctBus. HaxoauTe peleHnst CHCTEM U COBOKYTI-
HOCTEH LEJNBIX PallMOHAJIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JOorapu(PMHUUECKUX YpaBHEHUM 1
HepaBeHCTB. [IpUMEHTh cUCTEMBI YpaBHEHUH K pe-
LIEHUIO TEKCTOBBIX 3a/1ad U3 pa3jMyYHbIX o0jacTei
3HAHWUN U peajbHON KU3HU; HHTEPIPETUPOBATH I10-
JTy4yeHHble perieHus. Mcnonb3oBath nudpoBsie pe-
CypChI
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3ana4u ¢ mapamerpa-
MU

16

PannonanbeHble, HppalOHAIIBHBIE, ITOKA-
3aTeNbHbIe, JIOTapu(MUIECKUE U TPUTO-
HOMETPUYECKUE YPABHCHMSI, HEPABEHCTBA
U CUCTEMBI C ITapaMeTpaMHu.

IlocTpoenue u ucciiefoBaHUEe MaTEMaTH-
YECKHUX MOJCIICH PEaIbHBIX CUTYALUH C
IIOMOIIBIO YPABHEHUH, CHCTEM ypaBHEHUN
Y HEPABEHCTB C ITapameTpamu

Bri6upats cioco6 pelieHus paluoHalbHbIX, Hppa-
[UOHAIBHBIX, IOKA3aTENIbHBIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIM U HEPaBEHCTB, CO-
JepKallluX MOZYJIH U napamerpsl. [Ipumensarts rpa-
(uyeckue v aHaTUTUYECKUE METObI JJIs PEIIeHUs
YPaBHEHUI U HEPABEHCTB C IapaMeTpaMu, a TAKKe
uccliieoBanie QyHKIUNH METOJaMi MaTeMaTH4YeCKO-
ro aHanusa. CTpOUTb U UCCIIEJOBaTh MaTeMaTH4e-
CKH€ MOJICJIH PEalIbHbIX CUTYallUi C IIOMOIIBIO YpaB-
HEHUI, HEpaBEHCTB U CUCTEM C IIapamMeTpaMu

[ToBTOpeHue, 06001Ie- 16 OCHOBHBIE TIOHATHS K METOJIBI Kypca, MopzenupoBaTh peanbHbIe CUTYAIUU Ha S3bIKE alreo-

HHUE, 0000IICHNE U CHCTEMATH3aIIMs 3HAHU Pbl, COCTaBISTh BBIPAXKCHHUS, YPAaBHCHUS, HEPABCHCTBA

CHCTeMaTH3alus 3Ha- ¥ UX CHCTEMBI 110 YCIOBUIO 3a]a4M, UCCIE0BATh M0-

HUI CTPOCHHBIC MOJICIIH C MCIIOJIb30BAHUEM arlrapara aji-
reOpbl, HHTEPIPETUPOBATH MOIYYSHHBIA Pe3yabTar.
[TpumensTs QyHKITHHN
JUISL MOJICIIMPOBAHUS M UCCIIEZIOBAHHS PEATbHBIX
nporieccoB. PemiaTh mpukiiagHbie 3aa49, B TOM
YHCIIe COIMATbHOIKOHOMHYECKOTO U (PH3HYECKOTO
XapakTepa, CpeJICTBaMH alreOpbl ¥ MaTeMaTHYeCKO-
ro aHayim3a

OBILEE KOJINYE- 136

CTBO YACOB IIO

[NPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEGHOI'O KYPCA «I'EOMETPU S

IosicHuTe/ILHAS 3aIUCKA

['eomeTpus sBAsIETCS OJHUM U3 0A30BBIX KypCOB HAa YPOBHE CpeHEro o0Iero 06-
pa3oBaHMs, TaK Kak 00ECHeurnBaeT BO3MOXKHOCTb M3YyU€HHUsS JUCUUIUIMH €CTECTBEHHO-
HAayYHOM HAIpaBJIEHHOCTH WU MPEAMETOB r'yMaHUTapHoOro mukia. IIocKoiapKy joruue-
CKOE€ MbIIIIeHHE, (OpMUPYEMOE NPHU M3YUYEHUHU OOYYaIOIMMUCS MOHSITHUHHBIX OCHOB
TE€OMETPHUH, MPHU J10KA3ATEIHCTBE TEOPEM U MOCTPOCHUU IENOYKHU JIOTHYECKUX YTBEp-
XKICHUM MpU PEIIeHUH TeOMETPUUYECKHUX 3aJ]1ad, YMEHHE BbIIBUTATh U ONPOBEpraTh r'v-
MOTE3bl HEMOCPEJCTBEHHO MCIOJIb3YIOTCS MPU PEHICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
[[MKJIa, B YaCTHOCTU (PU3NYECKUX 3a]1a4.

Llens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eoMerpusi» Ha yriyOJI€HHOM

YpPOBHE — pPa3BUTHE HHIWBUAYAJIbHBIX CIIOCOOHOCTEH OOydYaromuxcs NpU H3YYEeHUU
TEOMETPHUH, KaK COCTABJISIONIEH nmpeaMeTHo obnactu «MaTtemaTruka U HHGOpMaTUKay

gyepe3 obecreueHrne BO3MOXXHOCTH MPUOOPETEHHS W WCIOJIb30BaHUsA OoJiee TITyOOKHX
T€OMETPUYECKUX 3HAHUM U JEHUCTBUH, CTIEU(DPUUHBIX T€OMETPUH, 1 HEOOXOUMBIX IS
YCIIEIIHOTO MpOo(ecCHOHAIBHOTO 00pa30BaHusl, CBSI3aHHOTO C MCIIOJIb30BAaHMEM MaTe-
MaTHKH.

[IpuopureTHBIMU 3a7]a4aMH Kypca T€OMETPUHU Ha YIIIyOJIEHHOM ypOBHE, pacIliu-
PAIOLIMMH M YCUIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHue MpeACTaBICHUS O TEOMETPUN KaK YacTH MUPOBOM KyJIbTYypsl U Gop-
MUPOBAaHUE OCO3HAHUS B3aUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupoBaHrEe MPEACTABICHUS O MMPOCTPAHCTBEHHBIX (PUTYpPaxX KaK O BAKHEHIINX
MaTEMaTUYECKUX MOJICTISAX, TMO3BOJSIONIMX OMUCHIBATh M M3y4aTh pPAa3HBIC SBJICHUS
OKpY’KaloIllero Mupa, 3HaHWE MOHATUHHOrO ammapara no pasgeny «CrepeoMeTpusd»
y4eOHOT0 Kypca reOMETPUH;

dopMupoBaHre yMEHHUS BIAJETh OCHOBHBIMH TMOHATHUSAMH O TPOCTPAHCTBEHHBIX
dburypax u uX OCHOBHBIMHU CBOWMCTBaMH, 3HaHHE TeOopeM, (OPMYJI U YMEHUE UX MpUMe-
HSTh, YMEHUS JJOKA3bIBATh TEOPEMBI 1 HAXOAUTH HECTAHAAPTHBIE CIIOCOOBI pEIICHUs 3a-
nad;

dbopMupoBaHrEe YMEHHS PAcIIO3HABATh HA YEPTEkKAX, MOJEIAX U B peaTbHOM MHpPE
MHOTOTPAaHHHUKH U Tella BpalleHus, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICTIH;

(dopMupoBaHrEe MOHUMAaHHUSI BO3MOXKHOCTH aKCMOMAaTHUYECKOTO MOCTPOCHUS Mate-
MaTHYECKHUX TeOpHid, JOPMUPOBAHNE TIOHUMAHUS POJIU aKCHOMATUKU TIPHU TIPOBEIACHUH
paccyXIeHuN;

dbopMupoBaHrE YMEHHs BIAJETh METOJAMU JIOKA3aTEeIbCTB U aJITOPUTMOB peIlie-
HUS, YMEHUS UX IPUMEHSTh, POBOIUTH AOKa3aTeIbHbIC PACCYKACHHUS B XO/I€ PEIICHUS
CTEpEOMETPUYECKHUX 3a7ad M 3aJad C MPAKTUYECKUM COJAepKaHueM, (GOpMHUPOBAHUE
IPEJCTaBICHUS 0 HEOOXOAMMOCTH JI0Ka3aTelIbCTB P OOOCHOBAaHUM MAaTEeMaTUYECKUX
YTBEPKJICHUI U POJIM aKCHOMATHKH B TIPOBEJICHNUH JEAYKTHBHBIX PACCYKICHUM;
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pa3BUTHE U COBEPUICHCTBOBAHNE MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIEA0BATEIbCKIUX YMEHUH, KPUTUYHO-
CTH MBILUJICHUS, HHTEpeca K U3yUYEHUIO T€OMETPUH;

dopmupoBanre (pyHKIHOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHUH: yMe-
HUSl PACIIO3HABATDH IMPOSBIICHUS T€OMETPHUUECKUX MOHATHM, 0OBEKTOB U 3aKOHOMEPHO-
CTell B peajbHBIX KU3HEHHBIX CUTYAIUSX W MPU U3YYECHUU IPYTUX YUEOHBIX MpeaMe-
TOB, MIPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOACIUPOBAHUS PEATLHBIX CUTY-
alfii, UCCIeI0BaHUs MOCTPOCHHBIX MOJIENIEH, HHTEPIIPETAIIMU TTOTYYCHHBIX pe3yibTa-
TOB.

OCHOBHBIMH COZEpKaTEIbHBIMU JUHUAMU yueOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax sBIstOTCs: «lIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBEY, « MHOTOrpaHHUKNY, «Te-
Ja BpamieHus», « BEKTOpbl 1 KOOpIWHATHI B MIPOCTPAHCTBEY, «JIBMKEHHS B MPOCTpPaH-
CTBEY.

CdopmymupoBannoe B PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHATHSI-
MUI», PEIEBAHTHBIX I'€OMETPUM Ha yriayOn€éHHoM ypoBHe oOyuenus B 10—11 kmaccax,
OTHOCHUTCS KO BCEM COJIep KaTeJIbHBIM JMHUAM Y4eOHOro Kypca, a GOpMHUPOBAaHUE JO-
THYECKUX YMEHHM pachpeeNsieTcss He TOJNBKO MO COJepKaTeIbHBIM JTHHHUSIM, HO U TIO
rogam obydenus. Cogepxanre oOpa3oBaHMs, COOTBETCTBYIOIIEE PEIMETHBIM PE3yilb-
TaTaM ocBoeHus DenepanbHOM padouelt mporpamMmsl, pacnpeeEHHbIM 10 ToAaM 00y-
YEeHUs, CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIUAIb-
HBIM BOIPOCaM OOyYarolIuecs: 00palainch HEOJHOKPATHO. DTO MO3BOJIIET OPTaHU30-
BaTh OBJIQJICHUE T€OMETPUUCCKUMHU MOHATHSAMH W HAaBBIKAMH TMOCIEAOBATEIHHO U TO-
CTYNaTeJIbHO, C COOJIOACHUEM IMPHUHIIMIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAaHUS BKIIIO-
4aTh B OOIIYI0 CUCTEMY F€OMETPUUECKHUX MPEICTaBICHUN O00yUaroluXCcsl, paciuupsis u
yriyosisist e€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUU Ha YIIIyOJEHHOM YpOBHE MO3BOJISIET: CO3/aTh
ycioBus s auddepeHnmranu o0ydeHusl, MOCTPOCHUSI MHANBUIAYATbHBIX 00pa3oBa-
TEJIbHBIX MPOrpaMM, OOECIEUUTh YIIIyOJIEHHOE M3yYeHHE T€OMETPUU KaK COCTABIISIIO-
mieil yueOHoro mpeamera «MaTemaTnkay; MOATOTOBUTH OOYUYaIOIMIUXCS K MPOAOIDKE-
HUIO U3yYCHUsI MaTEMATUKU ¢ YYETOM BhIOOpa Oyayieit mpodeccuu, odecreunBast mpe-
€MCTBEHHOCTh MEXIy 00IIUM U TPOECCHOHATIEHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriayOJIeHHOM ypOBHE OTBOAMUTCS
136 uaca: 6 10 knacce — 68 uaca (2 uaca 6 nedenro), 6 11 knacce — 68 waca (2 waca 6
Heoejl).

Coaep:xxanue 00y4eHUs

10 xnace

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
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OcCHOBHbIE MOHATUSL CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCHOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnosioKeHHe NpsIMBIX B IPOCTPAHCTBE: MEpeceKaroluecs, napal-
JeNbHbIE U cKpeuBatonyecs npsimble. [Ipusnaku ckpenuBatomuxcs npsambix. [lapan-
JEJIBHOCTh MPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: MapajuleibHbIE MPSMBIE B IPO-
CTPAHCTBE, NAPAIEIBHOCTD TPEX MPSAMBIX, NAPAIIIEIBHOCTD NPAMON U MIIOCKOCTH. I1a-
pajuIeIbHOE M LEHTPAIbHOE MPOEKTUPOBAHUE, N300pakeHne (uryp. OCHOBHBIE CBOM-
CTBa MapajuIeIbHOTO MPOEKTHpoBaHUA. M300pakeHne guryp B mapajieqbHON Ipoek-
UU. YTIIBI C COHAIPABICHHBIMU CTOPOHAMHM, YIOJ MEXAY NPSMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: MapajuieibHbIE IUIOCKOCTH, CBOMCTBA NapaJlICIbHBIX
miockocteld. [Ipocreiinine mpocTpaHCTBEHHbIE (PUTYPhI HA IJIOCKOCTH: TETpa’Ap, Ma-
pajuienenumes], IoOCTPOCHUE CEUYEHUN.

[lepneHANMKYISIPHOCTD IPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHbIE TIPSIMBIE B MPO-
CTPAHCTBE, MPSAMbIEC NapaJJIEIbHbIE U MEPIEHANKYIISPHbIE K IJIOCKOCTH, MPU3HAK NEP-
NEHIUKYJSIPHOCTH MIPSAMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHAMKYIISIPHON IO C-
KocTu. OpTOroHaNbHOE NPOEKTHpOBaHUE. [lepneHauKyIsIp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PacCTOSIHUE OT MPSMOM 0 IUVIOCKOCTH, TPOEKUUs (PUTYpHI HA
IJIOCKOCTh. llepneHauKyIsspHOCTh IMJIIOCKOCTEW: MPU3HAK MEPHEHAMKYJISIPHOCTH JBYX
IocKocTer. TeopeMa o TpEX NMEepIEHIUKYIApax.

VYTribl B MPOCTPAHCTBE: YroJl MEXIY NMPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JIMHEWHBIA yroji JIBYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHsbie yribl. CBoiCTBa
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBONCTBA IJIOCKUX U JIBYTPAHHBIX YTIIOB TPEX-
I'Pa”HHOro yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrOorpaHHuka. [Ipusma: n-yrosipHas npusma,
npsiMasi ¥ HaKJIOHHAs! IPU3MbI, 0OKOBas U MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapatenenunen, NpsiMOYTOJIbHBIN MapajuielienuIien u ero cBoicrea. Kparuaiimme my-

TH Ha MOBEPXHOCTHM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHCTBeHHass TeopemMa
[Tudaropa. [Mupamuaa: n-yroiapHas mupamuja, NpaBUWIbHAS U yCEUEHHAS MHUPAMUIIBI.
CaoiicTBa p€0ep 1 OOKOBBIX T'paHel MpaBUWIbHON nupaMusl. [IpaBuiibHbIE MHOTOTpaH-
HUKU: MpaBWIbHAS MPU3Ma U NPaBUJIbHASI TMpaMUJIa, NPaBUIIbHAS TPEYTOJIbHAS MUpa-
MUJa U NpaBUIIbHBIA TeTpasp, Kyo. [IpencraBienre o mpaBUIbHBIX MHOIOTPAHHUKAX:
OKTa’p, TOAEKAIP U UKOCAIP.

Bbluucienue 31eMEeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans
OOKOBOI MOBEPXHOCTH U TIOJIHON MOBEPXHOCTU MPSIMOU MPU3MBI, TUIONIAIb OCHOBAHUIH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOM Ipu3Mbl. [1nomans 60KOBOM IMMOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJILHOM IIMPAMHUJIBI, TEOPEMA O IUIOLIAAA YCEUEHHON MUPAMUIBI.
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CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTH CHMMETPHUH MPABWIBHBIX MHOTOTPaHHU-
KoB. CUMMETpHS B IPABUILHOM MHOTOTPAaHHUKE: CHMMETPHSI IMapajuieienuIea, CHM-
METpPHS PABWIBHBIX MPU3M, CAMMETPHSI PABIIIBHON TTUPAMUJIBI.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHS: BEKTOpP B MPOCTPAHCTBE, HYJICBOW BEKTOD, JUIMHA HEHYJICBOTO BEKTOPA,
BEKTOPBI KOJIJTMHEAPHBIE, COHAMNPABICHHBIE U TIPOTUBOIOJIOKHO HAMPABIECHHBIE BEKTO-
pbl. PaBeHcTBO BekTOpOB. J[€MCTBUS C BEKTOpaMU: CIOKEHHE U BHIYUTAHUE BEKTOPOB,
CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BeKTOopa Ha uucio. CBOMCTBA CIOXEHUS
BekTOpOB. CBOICTBAa YMHOKEHHsI BeKTOpa Ha uucio. [loHsATHE KOMILJIaHApHBIE BEKTO-
pol. [Ipu3Hak koMiiaHapHocTH TpEX BekTOpoB. [IpaBuno napamienenumnena. Teopema o
Pa3oKeHUH BEKTOpa Mo TPEM HEKOMILIaHApHBIM BekTopam. [IpsMoyronbHas cuctema
KOOpIMHAT B TipocTpancTBe. KoopauHaatel BekTopa. CBs3b MEXKIY KOOPJIAWHATAMU BEK-
TOpa ¥ KOOPJIWHATAMHU TOYEK. YTOJ MEXIy BekTopamu. CKaIIpHOE TPOU3BEICHUE BEK-
TOPOB.

11 kaace

Tena Bpamenust

[ToHsATHS: TUIWHAPUYECKAs IMMOBEPXHOCTh, KOHHYECKAs TOBEPXHOCTh, Chepude-
CKasi TTOBEPXHOCTh, OOpa3yloniue MOBEpXHOCTEH. Tena BpalleHWs: TUIUHADP, KOHYC,
yCceu€HHBIA KOHYC, cdepa, map. B3aumHoe pacnonoxenue chepbl U MIOCKOCTH, Kaca-
TeJbHAsl TUIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus Ha ITUIocKocTu. Pa3BépTka
HUIMHApPa U KoHyca. CumMmetpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBA 00bEMOB Tenl. TeopeMa 00 00bEME MPAMOYTOIHLHOTO

napajienenuneaa u cieactsus u3z He€. OObEM IPsIMON U HAKJIOHHOW MPU3MBI, ITUINH-
Jpa, nupamMubsl 1 kKoHyca. O0bEM 11apa u mapoBOro CErMeHTa.

KomOunaruu ten BpaiieHus 1 MHOrorpaHHukoB. [Ipu3mMa, BivcaHHas B MUIHMHAD,
onmucaHHas okoJyio IuinHapa. [lepeceduenne cdepsl U mapa ¢ iockoctbio. Kacanue
mapa u cdepbl TWIOCKOCThI0. [loHsATHE MHOTOrpaHHHKAa, OMUCAHHOTO OKOJO c(dephl,
cdepbl, BIIUCAHHOW B MHOTOTPAaHHUK WM TEJIO BPAILICHHUS.

[Tnomaar MOBEPXHOCTH LUJIMHIpPA, KOHYyCA, Tiomaab chepnl u e€ yactei. [logo-
oue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOMIAEH MTOBEPXHOCTEN MOAOOHBIX (Pu-
ryp. [IpeoOpazoBanue mogobus, romoTeTus. Pemenue 3aa4 Ha MIOCKOCTH C MCTIOJb-
30BaHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOrPAaHHUKOB U TEJ BPAIICHUS: CEYEHUs IUIMHpa (Ia-
pajuieNbHO U MEPHEHAMKYJISIPHO OCH), CEYeHHUs KOoHyca (MapajieIbHOe OCHOBAHUIO U
MPOXOJIAIee Yepe3 BEPIIMHY), CEUCHHS Iapa, METOAbl MOCTPOEHUS CEYCHUMN: METO]
CJEN0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUSI, METO IIEPEHOCA CEKYILIEHN MIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepanuu HajJ BEKTOpamHu. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOICTBA BEKTOPHOTO yMHOXEHUs. [IpsiMoyronbHas cucteMa KOOpJIUHAT B
npoctpancTBe. Koopaunater BekTopa. Pasnoxkenue BekTopa mo 6a3ucy. KoopaunatHo-

BEKTOPHBIM METOJ IPY PELIEHUN FEOMETPUIECKUX 3a1ad.
J{BHKeHNs B IPOCTPAHCTBE
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JIBwxenus npoctpancTBa. OToOpakenus. J[BmxkeHus u paBeHCTBO uryp. Obmue
CBOWCTBA JBMKEHUW. BUIbl NBMKEHUI: NapauielbHbIA MEPEHOC, LIEHTPaJbHAS CUM-
METpHS, 3epKabHAsI CHMMETPHS, TIOBOPOT BOKPYT Ipsimoid. [IpeoOpazoBanus momoowms.
[Tpsimas u chepa Diinepa.

IIpeaMeTHbIE pe3yabTaThl

K konity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUHU TIPU PEIICHUU 3a-
Jla4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYXKIEHUMN; MPUMEHITh aKCUOMBI CTEPEOMET-
PHUU U CIEJICTBUS U3 HUX MPHU PEIICHUH FT€OMETPUUECKUX 3a]1ay;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, TLIOCKO-
CTEN B MPOCTPAHCTBE, NMPAMBIX U INIOCKOCTENW B IPOCTPAHCTBE;

CBOOOIHO OMNEPHUPOBATHh MOHATHIMH, CBS3aHHBIMH C yIJaMH B IMPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE, MEXKAY PSIMOM U ITIIOCKOCTHIO;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;

cBOOOIHO pacro3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHHMKOB (IIpHU3Ma, MUPaMHIA,
IPSIMOYTOJIHBIN NapaJijIesienune, Kyo);

KJIACCU(PUIIMPOBATF MHOTOTPAHHHUKH, BBIOWpask OCHOBaHWS ISl KJIACCHU(PUKAINY;
cBOOO/IHO OINEpPUPOBATh MOHATUSMH, CBSI3aHHBIMHU C CEUEHHUEM MHOTOTPAHHUKOB IIJIOC-
KOCTBIO;

BBINOJIHATh NapajuIeIbHOE, LIEHTPAIILHOE U OPTOTOHAJILHOE MPOEKTUpOBaHuE (hu-
I'yp Ha IUIOCKOCTb, BBIIIOJHATH N300pakeHus (pUryp Ha MmjaocKoCTH;

CTPOUTh CEUEHHUS MHOTOI'PAaHHUKOB Pa3IMYHbIMH METOJAaMH, BBIIOJHATH (BBIHOC-
HBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUIl CBEPXY, COOKY,
CHH3Y;

BBIUUCIIATH TUIOMIAIN MTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpH3Ma, MUPaMUA), Teo-
METPUUYECKUX TEJ C MPUMEHEHHEM (popmy;

cBOOO/HO OTMEpPUPOBATH MOHATUSAMU: CUMMETPHsI B MPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI,

cBOOO/IHO OMEPUPOBATH MOHITUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM M KOOpIUHA-
TaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelath 3aa4d Ha JOKa3aTelbCTBO MATEMAaTHUYECKHX OTHOLIEHUI M HaxOXIACHHE

r€OMETPUYECKUX BENMYMH, IPUMEHSSI U3BECTHBIE METOJBI IIPU PELIEHUN MaTEMaTHYe-
CKHX 3aJ1a4 MOBBIILICHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

IIPUMEHATh  NPOCTEUIIME  NPOrPaMMHBIE  CpEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKAaTh, MPEOOPA30BbIBATh M HMHTEPHPETUPOBATH MHPOPMAIMIO O MPOCTpPaH-
CTBEHHBIX FT€OMETPUUYECKHX (DUTYpax, MPEICTABICHHYIO Ha YepTekKaxX U PUCYHKAX;

IIPUMEHATH IOJyYCHHbIE 3HAHUS HA NPAKTHUKE: CPAaBHUBATH U aHAIM3UPOBATH pe-
aJbHBIE CUTYyalllH, IPUMEHATh U3Y4YEHHBIE NIOHATHS B IPOLECCE MOWCKA PEIICHUs Ma-
TeMaTU4YeCKu C(HOPMYJTUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh PEAIbHbIE CUTYyallud Ha
A3bIKE T€OMETPUH, UCCIIEIOBATh TOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM FEOMETPUYE-

33



CKUX MOHSTHI U TeOpeM, anmnapara aireopsl, pemaTh IPaKTUUECKUe 3aJa41, CBA3aHHbIC
C HaXOXKJIEHUEM I€OMETPUUECKHUX BEIUYNH;

METh TMPEACTABICHUSI 00 OCHOBHBIX dTamax pPa3BUTHS F€OMETPUHM KaK COCTaBHOU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kinacca o0yyaromuiicst HAy4uTCs:

CBOOOJHO OINEpPUPOBATh MOHATHSIMH, CBA3AHHBIMU C IWIMHJIPUYECKOH, KOHUYE-
CKOM U c(hepruecKoi HOBEPXHOCTAMU, OOBACHATH CIIOCOOBI OJTYyUYEHUS;

ONEepUPOBATh MOHATHUIMH, CBSI3aHHBIMU C T€JaMHU BpPAILICHUS: LUJIUHAPOM, KOHY-
coM, cepoit U apom;

pacrmo3HaBaTh Teja BpamieHus (MIIUHIP, KOHYC, cdhepa u map) u 00BSICHATH CIO-
COOBI ITOJTyYEHUS TEJ BPAIICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHNE C(HEephl U MIIOCKOCTH;

BBIUMCIIATh BETUYMUHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB M TEJ BpallleHUs, 00bEMbI U
IUIOIIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILECHUS, T€OMETPUYECKUX TN C
npuMeHeHueM HopMmy;

CBOOO/IHO ONIEPUPOBATh MOHATUSMH, CBA3AaHHBIMU C KOMOMHAIMSIMU TEJ BPAILlEHUS
Y MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U ONMUCAHHBIIA OKOJIO chephl,
cdepa, BOUCaHHAsl B MHOTOTPAHHUK WJIM TEJIO BPALLIECHUS;

BBIUMCIISITH COOTHOLIEHUS MEXAY IUIOMIAAsIMU TOBEPXHOCTEN U 00BEMaMH 10100-
HBIX TEJ; N300paxkaTh M3yyaeMble (PUTYpbl, BBIIOIHATH (BBIHOCHBIE) INIOCKUE YEPTEHKHU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BPAILLECHHUS,

U3BJIEKaTh, MHTEPIPETUPOBATh M MPEeOoOpa3oBbIBaTh MHGOPMALMIO O MPOCTpaH-
CTBEHHBIX T€OMETPUUECKHX (PUTYypax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOJHO ONEPHPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE; BBIMOIHATH ONEpaluu
HaJ| BEKTOpaMu;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;

penaTb FreOMETPUYECKHE 33]1a4M HA BBIUHCIEHUE YIJIOB MEXAY NPSAMBIMU U IJIOC-
KOCTSIMH, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHUH;

CBOOO/IHO ONEPUPOBATH MOHITUAMM, CBA3AHHBIMU C JBI)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUYKCHUM,

BBIMOJIHATh M300paKeHNsI MHOTOTPAHHUKOM M TeJl BpallleHUs! MIPU MapajlieIbHOM
NEPEHOCE, UEHTPAIBHON CUMMETPHH, 3€pKAJIBHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsiMOii, mpeoOpazoBanus mo00us;

CTPOUTH CEYEHUSI MHOIOTPAaHHUKOB U TE€J BpAICHMs: CEYeHUs LMInHApa (nmapasi-
JIEJIBHO U MEPIEHAUKYIISIPHO OCH), CEUEHHs KOHYyCa (ITapaIeIbHOE OCHOBAHUIO U MPO-
XOJIA1lIee Yepe3 BEPILINHY), CEUEHUS 11apa;
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WCIIOJIH30BaTh METO/BI MTOCTPOEHUSI CEUEHUN: METOJ CJICJIOB, METOJT BHYTPEHHETO
IPOEKTUPOBAHUS, METO/T TIEPEHOCA CeKYIIIeH MIOCKOCTH;

JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPIKICHHUS,;

NPUMEHATh TEOMETpUYEeCKhe (PaKThl NI PEIICHUsS CTEPEOMETPUYECKHX 3aiad,
MIPEANOJIArafoInX HECKOJIBKO IAaroB PEIICHHsI, €CITU YCIOBHS MPUMEHCHHS 3a/1aHbI B
SBHOW U HEsIBHOU (popme;

pemaTh 3aJa4u Ha JOKA3aTeIhCTBO MATEMaTHYCCKUX OTHOIICHUN W HaXOXICHHE
TCOMETPUUYECKHUX BEITUYHH;

PUMEHSATH MPOTPaMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIITMOHHBIE CHCTEMBI
IIPU PEIICHUH CTEPEOMETPUICCKUX 3a]1ad;

NPUMEHSTh TOJYyYEHHBIE 3HAaHUS Ha TPAKTUKE: CPaBHUBATH, AHAIMU3UPOBATH WU
OIICHMBATh PEaJIbHbIE CUTYaIllUH, IPUMEHATh U3yYEHHbIC TTOHSITHUS, TEOPEMBI, CBOMCTBA
B TIPOIIECCe TIOWCKA PEHICHUS MaTeMaTHIeCKH CHOPMYITHMPOBAHHON MPOOIEMBI, MOIC-
JUPOBATh PEATbHBIC CUTYaIlUH Ha SI3BIKE TEOMETPHH, UCCIIEIOBATh TTOCTPOCHHBIC MOJIE-
JIM C UCTIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, amnmapara ajreopbl, pemaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOXK/IEHUEM I€OMETPUUYCCKUX BEJIUYMH;

MMETh TMPEACTABICHUS 00 OCHOBHBIX dTaraxX pa3BUTHS T€OMETPUHU KaK COCTaBHOU
4acTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.
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TemaTuuyeckoe NJIAHUPOBAHUE

10 kiaacce
HaSBaHHe pa311e.11a (TeM]:pI) KOJ’[I/I‘ICCTBO OCHOBHOC couepma}me OCHOBHLIe BHU/AbI 1€ATCJIBHOCTH y'{amnxm
Kypca 4acoB
BBenenue B crepeoMeTpuio 10 OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. Onpenensarh MIOCKOCTh KakK (GUrypy, B KOTOPOM

IlonsATHA cTEepeOMETpUH: TOUKA, IIPsiMas, II0C-
KOCTb, TPOCTpaHCTBO. OCHOBHBIE MpaBHIIa
M300paXeHUsI Ha PUCYHKE TUIOCKOCTH, apaJl-
JICNIbHBIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3-
Ka.

[TonsTHA: Iepecekaronecs IIOCKOCTH, Iepe-
CEKarouIMecs npsmas U II0CKOCTh; MOJIyHpo-
CTPaHCTBO.

MHororpaHHuKH, U300paXKeHUE MPOCTEUIITUX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB. AKCOMBI CTEPEOMETPUH U NIEPBbIE
CJIEICTBUS U3 HUX.

Crioco0bI 3a1aHUs NIPSIMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE.

O0603Ha4eHus IPSAMBIX U TUIOCKOCTEH.
Ceuenus. I300paxeHnue ceUeHU MTUPaMUIbI,
KyOa ¥ MpU3MBbl, KOTOPBIE IPOXOJIAT Yepe3 ux
p€6pa. N3o0pakeHune nepeceueHust moayueH-
HBIX IIJIOCKOCTEMN.

PackpamrBanue nocTpOEHHBIX CEYEHMI pas-
HBIMH LIBETaMHU.

Merton cnefoB s OCTPOEHUS CEYEHU M.
CBolicTBa Iepece4eHN MPSIMBIX U MJIOCKOCTEN.
[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOUKaM Ha p&6pax. Co3gaHne BBIHOCHBIX
YEepTEKEW U 3aIUCh 1IaroB MOCTPOCHHUS.
IToBTOpenue mianumerpuun. Teopema o npo-

BBIIIOJIHAETCS IUIAaHUMETpHUs. [lenats npocren-
IIM€ JIOTMYECKHUE BBIBOJIBI U3 aKCUOMATUKU
I10CKOCTH. [IpUBOIUTE IPUMEPBI PEATBHBIX
00BEKTOB, HJlean3aleil KOTOPbIX SBISIOTCS
aKCHOMBI reoMeTpuu. M3ydars, NpuMeHITh
IIPUHIUIIBI [IOCTPOCHUS CEUECHUM.
Hcnonp30Bath U1 NOCTPOCHUS CEYEHUH METOL
CJIEZI0B, METO/] BHYTPEHHETO IPOEKTUPOBAHHSI,
METO/J| IIEpEeHO0ca CeKyllel miockoctu. Pemarth
CTEPEOMETPUYECKHE 3a/1aUN:

Ha OINPEJIEIICHUE BUA CCUCHHS U HAXOXKICHUE
€ro IIoma . AKTyalu3upoBaTh (akThl U METO-
Jbl INIAHUMETPUH, PEJIEBAHTHBIE TEME, IIPOBO-
JIUTh QHAJIOTUU.

Hcnonws30Bath Npu peLICHUH 3a4a4 CIACAYIOIINE
IJIaHUMETpUUecKre (PakTsl U MeToAbl: Teopembl
Qasteca 1 0 MPONOPLMOHAIBHBIX OTpE3Kax. AJl-
TOPUTM JIEJIEHUS OTpe3Ka Ha N paBHBIX YacCTEH.
Teopema MeHnenast.

PaBHOOGenpeHHbIN TpeyroibHUK. PaBHOCTOpPOH-
HUW TPEYTOJIbHUK.

[IpssMoyToOnBHEIN TpeyroabHUK. CBOMCTBO
cpeaHel TMHUM TpeyroyibHuka. CBOWCTBO OHC-
CEKTPUCHI yIJia TpeyroiabHuka. CBONCTBO MeIH-
aH TPEYroJbHHUKA.

[Ipu3naku nomo6ust TpeyroabHUKOB. [loayyars
NpeJCTaBICHHUs 00 OCHOBHBIX ATAIax Pa3BUTHS




HOPLMOHAIBHBIX oTpe3kax. [longoOue Tpeyroib-
HUKOB. Teopema Menenas. Pacuérel B ceueHu-
AX Ha BBIHOCHBIX yepTrexax. Mcropus pazsurus
IJIJAHUMETPUU U CTEPEOMETPUHU

reOMEeTPHUH KaK COCTAaBHOM 4acTH QpyHIaMeHTa
Pa3BUTUS TEXHOJIOTHIA

B3aumHoe pacnoJio:keHue npsi-
MBIX B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHue npsiMbIX B IIPO-
ctpanctBe. CkpemuBaronuecs npsmsie. [pu-
3HAKU CKPEUIUBAIOIINXCS MPSAMBIX.
[TapannensHbie MpsiMbIe B TpocTpaHcTBe. Teo-
peMa o CYIIECTBOBAaHUHU U €AMHCTBEHHOCTH
psIMOY MapauIebHON JTaHHOW MPSIMOM, Tpo-
XOJISIIIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE Jie-
JKallled Ha TaHHOM MpsIMOM.

JlemMma 0 nepeceueHnn napajuieabHbIX Mpsi-
MBIX TUIOCKOCTBIO. [lapannenbHoCTh TpEX
npsiMbIX. Teopema o TpEX napajuieIbHbIX Mpsi-
MBIX.

Teopema 0 CKpeIUBAOIIMNXCS TPSMBIX.
[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapajIeTbHOTO MTPOSKTUPOBAHHUS.
N3o0paxenne pa3HbIX (GUTYp B MapaljielbHON
MIPOEKITUH.

LlenTpanbHas mpOEKIUsI.

VYroi ¢ coHanpaBIeHHBIMUA CTOPOHAMH.

VYron Mexay npsMbIMU. 3aJ1a4 Ha 10Ka3a-
TEITHCTBO U UCCIICIOBAaHNE, CBSI3aHHBIE C pac-
MOJIOKEHUEM MPSIMBIX B MPOCTPAHCTBE

Knaccuduuposars B3auMHOE pacHoIoKeHUE
IPSIMBIX B IIPOCTPAHCTBE, UILTIOCTPUPYS PU-
CYHKaMH U IIPUBOJS IPUMEPHI U3 PEAIBHOU
Ku3HU. Jl0Ka3bIBaTh TEOPEMY

O CymI€CTBOBAHUH U CAUHCTBCHHOCTH IIapai-
JIEJIBHOM NPSIMOM, IPOXOIALIEH Uuepe3 TOUKy
IIPOCTPAHCTBA U HE JIEXKAIlled Ha IPYrou nps-
MOI; JIEMMY O NEPECEUEHUN TUIOCKOCTH JBYMSI
[apajuleIbHBIMU NIPAMBIMU; TEOPEMY O TPEX
NapajuIeIbHBIX NpAMBIX. JlOKa3bIBaTh MPU3HAK
CKPEIIUBAIOIIUXCS IPSIMBIX, TEOPEMY O CKpe-
LIMBaKOLIMXCS NpsMbIX. JloKa3pIBaTh TEOPEMY O
PAaBEHCTBE YIJIOB C COHAIPABICHHBIMH CTOPO-
HamMH. OOBACHATDH, UYTO HA3bIBAETCS Mapaljielb-
HBIM U HECHTPAJIbHBIM ITPOCKTUPOBAHHUEM U KAK
BBINOJIHSAETCS IPOEKTUPOBaHKE (Uryp Ha Iaoc-
KOCTb. J[OKa3bIBaTh CBOWCTBA MapauIEIbHOTIO
IIPOEKTUPOBAHMS.

N300paxaTh B mapanienbHON MPOEKLIUHU pa3-
HbIE€ T€OMETpUYECKHE (QPUTYPBI.

Pemiate crepeomerpuueckue 3a1auu Ha JJ0Ka-
3aTeIbCTBO U UCCIIEJOBAHNE, CBA3AHHBIE C pac-
ITOJIOKEHUEM TIPSMBIX B MPOCTpaHcTBeE. [IpoBo-
JIUTh J10Ka3aTeIbHbIE PACCYKIEHUS IIPU pellie-
HHUHU TCOMCTPUYCCKHUX 3aJiad, CBA3AHHBIX CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX B IIPO-
crpaHcTBe. CpaBHUBATh, aHAIM3UPOBATh U OlLie-
HUBAaTb YTBEP>KJIEHUS C LIEJIBIO BBIBICHUS JIO-
THYECKHA KOPPEKTHBIX M HEKOPPEKTHBIX pac-




cyxkaeHuil. MonennpoBaTh peaibHble CUTYa-
LIMH, CBSI3aHHBIE CO B3AaUMHBIM PaCIIOI0XKEHUEM
MPSIMBIX B MPOCTPAHCTBE, HA SI3bIKE TEOMETPHUU.
HccnenoBaTh NOCTPOEHHBIE MOJENH C UCIIOIb-
30BaHUEM I'€OMETPUYECKUX MOHATHI U TEOpeM,
ammapara anreopbl, UppoBbIX pecypcoB. [lo-
Jy4yaTh MPEACTAaBICHUE O IEHTPAIbHOM IIPOEK-
TUPOBAHUH M 00 UCTOPHUHU PAOOT 1O TEOPUHU
MIEPCIIEKTUBBI

I[Mapa/ieJbHOCTh NPSMBIX
M ILIOCKOCTE B
NMPOCTPAHCTBE

[TonsiTHst: MapayIeIbHOCT NPSAMOM U IIJI0C-
KOCTH B IIPOCTPAHCTBE.

ITpu3Hak napauieaIbHOCTU NPSIMOM U IIOCKO-
cti. CBoiicTBa MapajlIeIbHOCTH MPSMON U
II0CKOCTH. ['eoMeTprueckre 3ajaul Ha BbI-
YHUCJICHUE U JI0KA3aTEJIbCTBO, CBS3aHHBIE C
[1apAJUIEIbHOCTBIO NIPSAMBIX U INIOCKOCTEN B
npoctpaHcTie. [locTpoeHne ceuenns, mpoxo-
JIIETO Yepe3 NaHHYIO NMPSMYIO Ha YEPTEKE U
MapajuiebHOTO IPYyroM npamoi. Pacyér ot-
HoweHu. [TapannenbHas npoekuus, mpume-
HEHUE ISl TOCTPOCHUsI CeYeHHU Kyba u ma-
pajenenumnena.

CaoiicTBa napasuienenunena u npusmsl. [la-
paynenbHble I1ockoctu. [Ipusnaku napan-
JENBHOCTH JIBYX IUIocKocTel. Teopema o ma-
paJIIIENIBHOCTH U €JUHCTBEHHOCTH INIOCKOCTH,
MIPOXOAIIEH Yepe3 TOUKY, He TPUHAIJIEkKa-
IIYIO JAHHOMU IUIOCKOCTH U CIIEJICTBUS U3 HEE.
CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O Ta-
PAJIIIEIIBHOCTH MPSIMBIX NIEPECEUEHMSI TIPH TIE-
peCedYeHUH ABYX NapaJlIeIbHbIX IIJIOCKOCTEN
TpeTbeil; 00 oTpe3Kax mapasienbHbIX Mpsi-
MBIX, 3aKJII0OYEHHBIX MCXKAY NapaljiCJIbHbIMHA

KnaccudunupoBars B3auMHOE pacioioKeHHe
MPSAMOM U TNIOCKOCTH B MPOCTPAHCTBE, MPU-
BOJISl COOTBETCTBYIOIIME PUMEPHI U3 Pealib-
HOW KU3HU.

®opMynHpOBaTh ONPENEICHUE MTapalIeIbHbIX
MPSAMOM U TNIOCKOCTH. JIOKa3bIBaTh MPU3HAK O
MapajuieIbHOCTH NPSIMOU U MIJIOCKOCTH; CBOM-
CTBa MapaJuIeIbHOCTH MPSAMOM U INTIOCKOCTH.
Pemars crepeomerpuyeckue 3aaauu BbIYUCIIE-
HHUS ¥ I0Ka3aTeNbCTBO, CBSI3aHHBIE C Tapa-
JIETIBHOCTBIO MPSAMBIX U IJIOCKOCTEN B IIPO-
CTpaHCTBE. Pemarh npakTUyecKue 3a1a4i Ha
IIOCTPOEHUE CEUYECHHM Ha YepTekax TeTpadipa
U napaenenumnena. Pemars crepeomerpuye-
CKHE 3a/1a4M, CBSI3aHHBIE C IIOCTPOEHUEM CeUe-
HUM MIOCKOCTBIO.

[IpoBOIUTE JIOTHYECKU KOPPEKTHBIE TOKA3a-
TEJIbHBIE PACCYKJCHUS TPU PEIICHUU T€OMET-
PUYECKUX 3a/1a4 CBSI3aHHBIX C MapaJuIeIbHO-
CTBIO TJIOCKOCTEH.

CpaBHMBaTh U aHAIM3UPOBATh PEATbHBIE CHU-
TyalllH, CBA3aHHbBIEC C MAPaIEIbHOCTHIO MPS-
MOU U INIOCKOCTH B ITPOCTPAHCTBE; MOJEIUPO-
BaTh peaJIbHbIE CUTyallMH, CBSI3aHHBIE C T1a-




IIJIOCKOCTAMU; O IIEPECCUCHUU HpﬂMOﬁ C ABY-
M3 TapaJlJICJIbHBIMH IIJNIOCKOCTAMU

palI€IbHOCTBIO HpHMOfI H IINIOCKOCTH B IIPO-
CTPAHCTBEC, HA SA3BIKC ITCOMCTPUU

IlepneHAUKYASIPHOCTH
NPSIMbIX U IJIOCKOCTEN B
NMPOCTPAHCTBeE
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[ToBTropenue: Teopema [Tudaropa Ha mIocko-
CTH, TPUTOHOMETPHS IPSIMOYTOJIBHOTO Tpe-
yronpHUKa. CBOKCTBA KyOa U MPSMOYTOJIbHO-
ro napajulejenunena. Beranucienue JUIMH OT-
PE3KOB B KyO€ U IIPSIMOYTOJIbHOM Tapasuiese-
IUIene.

[lepnenauKyISIPHOCTD IPSMOM U TUNIOCKOCTH.
[Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH. Teopema O CylecTBOBaHUHU U
€IMHCTBEHHOCTH IIPSIMOM, IPOXOSILEN Yepes
TOUYKY IIPOCTPAHCTBA U MEPIEHAUKYIIPHON K
1ockocTH. [ImockocTu U nepneHuKyIspHbIE
UM NpsMas B MHOTOTPaHHHUKAX.
[lepnenaukynsap u HaxioHHas. [loctpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSMYIO.
Teopema o Tpéx neprneHaAnKyspax (mpsmas u
obpatHas). YToJI MeX1y CKPEITUBAIOIIUMHUCS
npsiMbIMU. [lonck nepneHauKysipHbIX Mpsi-
MBIX C IIOMOILBIO MEPIEHIUKYISIPHBIX ILIOC-
KocTeil OpTOroHaIbHOE MPOEKTUPOBAHUE.
[Toctpoenue ceuennii kyba, pU3Msl, Ipa-
BUJIbHOW ITUPAMHU/IBI C TOMOIIBK) OPTOrOHAJIb-
HOM npoekuur. CUMMETpUs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTHU. IInockocTu cum-
METpUH B MHOTOrpaHHUKax. [Ipu3Hak nep-
NEHAUKYISIPHOCTH NPSMOM U MJIOCKOCTH KaK
ciencTeue cummerpuu. [IpaBriibHbBIE MHOTO-
TPaHHUKH

Pacuér paccTostHuld OT TOYKH 10 TJIOCKOCTH.
CriocoObI ONyCTUTD MEPIIEHAUKYIISPBI: CHM-
METpHsl, CABUT TOUKH I10 MapajieIbHON Ipsi-

AKTyanu3upoBaTh (PaKThl U METOABI IIAHH-
METPHH, PEIEBAHTHBIE TEME, IPOBOJUTH AHAJIO-
TUH.

DopMyIMpPOBaTh ONPEAEICHUS: IEPIIECHINKY-
JISIPHBIX IIPSAMBIX B IIPOCTPAHCTBE; ONpEeIIe-
HUE NPAMOH, IEPIIEHAUKYIISIPHOMN K TUIOCKOCTH.
Jloka3pIBaTh: JIEMMY O MEPIEHIUKYIIPHOCTH
JIByX IIapaJUIEIbHBIX IPAMBIX K TPETbEU Mpsi-
MOM; TEOPEMBI O CBSI3U MEKY ITapauIeIbHO-
CTBIO IIPSIMBIX U UX NEPIEHAUKYISIPHOCTBIO K
IJIOCKOCTH. [[0Ka3bIBaTh: TEOpEMY, BBIpAXKAIO-
LIYIO IPU3HAK NEPIEHIUKYJIIPHOCTU IPSIMOU U
IIJIOCKOCTH; TEOPEMY

0 CYILIECTBOBAaHUU U €IMHCTBEHHOCTHU IIPSMOH,
MIPOXOASIIEH Yyepe3 JaHHYI0 TOUKY U IEPIEH-
JUKYJISAPHOU K JAHHOU IIJIOCKOCTH.
N300paxaTh B3aUMHO MEPIEHIUKYISIPHbIE
MPSAMYIO U IIOCKOCTb.

@opMyIMpPOBATH CBOKWCTBO MEPIEHAUKYISAPA
10 OTHOLIEHUIO K IJIOCKOCTH.

ITonmy4aTp npencTaBiIeHHE O 3HAYEHNUHN NTEPIICH-
JTUKYJIsipa 7S Ipyrux obnacreit Hayku (pusu-
Ka, JHepreTHKa, Ja3epHble TEXHOJIOTUH), B pe-
aJIbHOM KM3HU (TEXHMKa, OKpY’KaroIas o0cTa-
HOBKa). /loka3pIBaTh yTBEpK/I€HUS, CBSI3aHHBIE
C IIPOEKIUEN IPSIMOM Ha INIOCKOCTh, HElep-
MEHIUKYJSIPHYIO K 3TOU npsiMoi. Jloka3bIBaTh
TEOpPEMY O TPEX NEPIEHAUKYIIAPAX U TEOPEMY
00paTHYIO TeopeMe O TPEX MEePIEeHINKYIpax.
[Tonmy4ats npeacraBiaeHre 00 OpPTOTOHATBHOM
IIPOEKTUPOBaHUU. J{0Ka3bIBaTh TEOPEMY O IIPO-




Moi. CABUT 1O HEMapasuieIbHON MPSIMOU, U3-
MEHEHUE PACCTOSHUI

eKLUU TOYKU Ha MPAMYIO.
Pemarsb crepeomeTpruueckue 3a1aun, CBA3aH-
HBIE C IEPIIEHINKYISIPHOCTHIO MPSMOM U TUIOC-
KocTH. PemaTh npukiagHble 3aa4u, CBsI3aH-
HBIE C HAXO0XK/IEHUEM T€OMETPUUYECKUX BEIU-
yuH. Pemars crepeoMeTpuueckue 3a1auu, CBs-
3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX mep-
HNEHAUKYISpax, HaX0XKJIEHUEM PAaCCTOSHUM,
nocrpoeHueM npoekuuidi. CpaBHUBaTh U aHATH-
3UpOBaTh YTBEPKIACHUS C LIEIbIO BbISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX pac-
CY’KIEHHUI. AHAIU3UPOBATh U MOJEINPOBATh
Ha SI3bIKE TEOMETPUU peabHbIe CUTYaIlUH, CBSI-
3aHHbIE

C TIePIEHANKYISIPHOCTHIO MPSIMOM U TLIOCKO-
CTH; MCCIIEI0BAaTh IOCTPOEHHBIE MOJIENH, B TOM
qucie u

C MCIOJIb30BAaHUEM aIllapara ajareopbl

Yribl u paccTosiHUA
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IToBTOpEHME: Yros MeXay NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM
TPEYroJabHHUKE, TEOpEMa KOCuHycoB. 11oBTO-
pEeHUe: YroJl MEKy CKPELIMBAIOIIUMUCS
IPSMBIMU B IPOCTpaHCTBE. ['eoMeTpuyeckue
METO/Ibl BBIYUCIIEHUS YIJIa MEXY NPSMBIMU B
MHOTOrpaHHuKax. J[Byrpanssiii yron. CBou-
CTBO JIMHEMHBIX YITIOB JIBYIPAHHOIO YIJIA.
[lepniennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIEHAUKYISPHBIX INIOCKOCTEN.
[Ipu3Hak nepneHANKYJIIPHOCTH IIIOCKOCTEN;
TE0-peMa O IPSIMOM IepeceyeHus IByX ILIOC-
KOCTEH MEePIEHINKYIISIPHBIX TPEThEH IIJIOCKO-
CTH.

[TpsimoyronbHbBIN Napaienenunen; Kyo; us-

AKTyanusupoBaTh (GaKThl U METO/IbI IJIAaHU-
METPHH, PEIEBAHTHBIE TEME, IPOBOAUTDH aHa-
aoruy. PopMyIupoBaTh ONpPEACICHUE ABY-
I'PaHHOIO yIJa.

Jloka3bIBaTh CBOMCTBO paBEHCTBA BCEX JIMHEH-
HBIX YTJIOB ABYyrpaHHoro yria. Knaccuduuu-
pOBaTh IBYTpaHHbIE YIJIbl B 3aBUCUMOCTH OT
UX rpagycHoi Mepbl. PopMyIMpoBaTh Onpee-
JIeHUE B3aUMHO MEPIEeHIUKYISIPHBIX TIOCKO-
creil. /loka3piBaTh TEOpPEMY O IPU3HAKE MEP-
MEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.
DopMyIMpOBaTh CIEACTBHUE

(U3 mpu3HaKa) 0 MepHEeHAUKYISIPHOCTH ILJIOC-
KOCTH, KOTOpas NEPIEHIUKYIIIpHA NPIMOHL, 110
KOTOPOH NEPECEKAIOTCS ABE INIOCKOCTH, 3TH




MEPEHHUs, CBOMCTBA NIPSAMOYTOJIBHOTO Iapal-
nenenunena. Teopema o AMaroHanyu NpsIMo-
YTOJIBHOTO NIapaJUIEIIEIIUIIEIa U CIEICTBUE U3
He€. CTepeoMeTpruUeCKHe U IPUKIIAIHbIE 3a-
Jla4d, CBS3aHHBIE CO B3AUMHBIM PACIOJIONKE-
HUEM NPAMBIX U IuIocKOCTH. [loBTOpEHME:
CKPEILMBAIOIINECS IPSIMbIE, TAPAJLIICIIbHbBIE
IUIOCKOCTH B CTaHAAPTHBIX MHOTOTPAHHUKAX.
ITapa nmapayuiesbHbIX IIOCKOCTEN Ha CKpe-
[IMBAIOIIMXCS IPSIMbIX, PACCTOSTHUE MEXKIY
CKPEIIHUBAIOIIUMHUCA MIPSIMBIMU B IIPOCTBIX
cutyauusax. OnyckaHue neprneHauKyaspoB,
BBIUMCJICHUE PACCTOSHUM OT TOUKH 0 TOYKU;
IIPSIMOM; TVIOCKOCTH. BeIunciienue paccros-
HUHI MEX]y CKPEIIMBAOIIMMHUCS IPSIMBIMUA C
MOMOUIbIO NEPIIEHANKYISIPHON IUIOCKOCTH.
Tpé€xrpaHHelii yroji, HEpaBeHCTBA I TPEX-
rpaHHbIX yrioB. Teopema [Iudaropa, Teope-
MBI KOCHHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO yrila. DJIEMEHTHI ceprue-
CKOU F€OMETPUH:

reoJIe3NYEeCKue JINHUU Ha 3emiie

IJIOCKOCTSM. JIOKa3bpIBaTh yTBEPKIACHUSA O €r0
CBOMCTBAX; TEOPEMY U CJICJICTBHE U3 HEE O
JIMaroHAIAX NPsIMOYTOJIbHOTO Mapajuieenurie-
Ja.

Pewate crepeomerpruueckue 3aaun, CBsI3aH-
HBIE C MEPIECHIUKYISIPHOCTD MPAMBIX U TIOC-
KOCTEH1, UCII0JIb3Ys TUIAHUMETpHUecKHue (haKkThl
1 MeToIbl. [IpOBOIUTE JOTHYECKHU KOPPEKTHBIE
JI0OKa3aTelIbHbIE PACCYKIEHUS MIPU PELICHUN
r€OMETPUYECKUX 3a/1a4, CBA3aHHBIX C TIEPIICH-
JUKYJISIPHOCTBIO MIJIOCKOCTEM.

AHaM3UPOBaTh U MOJICIMPOBATh Ha SI3BIKE
Ir€OMETPUHU PEAlIbHbIE CUTYAIUH, CBA3aHHBIE C
MEePIEHIUKYISIPHOCTHIO MPSIMBIX U TIOCKO-
CTel.

UccnenoBats NOCTPOCHHBIE MOJEIIH, B TOM
YHCIie ¥ C UCIIOJIb30BAHUEM ammapara aireopsl.
Pemate mpukiagHbie 3a1a4u, CBI3aHHBIC C
HAax0’KJICHUEM F€OMETPUUYECKUX BEJIMYUH

MHororpanHuku

CucremaTuzanus 3HaHUM:
MHOTOrpaHHMK U €ro AJIEMEHTBHI.
IMupamuna. Buael nupamu.

IIpaBunpHasg nupamuga. Ilpusma. Ipsmas u
HaKJIOHHas npu3Mel. [IpaBuiibHas npusma.
[IpssiMolt mapaenenunesn, NpsMOyroJIbHbIA
napajuenenunes, Kyo.

Beinykneie MHOrorpanHuku. Teopema Oii-
nepa. IlpaBuibHbIE U TONTYIpPaBUIBHBIE
MHOT'OTPaHHUKH

PaboTath ¢ yueOHMKOM: 3a7aBaTh BOMPOCHI,
JieNaTh 3aMe4YaHusi, KOMMEHTapHH.
AHanmn3upoBarth pemieHue 3agaun. Pucosats
BBIIYKJIbIE MHOTOTPAHHUKH C 3aJaHHBIMHU
CBOMCTBaMH; BOCCTAHABINBAThL OOIIMI BUI
BBIIYKJIOT'O MHOTOI'PaHHHUKA I10 JIBYM €T0 Ipo-
EKIUSM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO MHOI'O-
IpPaHHUKA.

PurcoBaTh BBINyKJIbIE MHOTOTPAaHHUKH C pa3-
HOM 3MJIEPOBOM XapaKTEPUCTUKON; UCCIEN0-




BaTh BO3MOXKHOCTH TOJYYEHUS Pe3ysibTaTa
[IpY BapbUPOBAHUU AaHHBIX. JlOKa3bIBaTh
CBOMCTBA MPAaBUJIbHBIX MHOTOTPAHHUKOB.
[InanupoBaTh MOCTPOEHUE MPABUIBHBIX MHO-
TOTPaHHUKOB Ha MOBEPXHOCTAX JAPYTHUX Ipa-
BUJIbHBIX MHOTOTPAHHUKOB

BexTops! B mpocTpaHCcTBE

[TonsiTue BekTOpa Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB, [TPaBUIIO 1a-
pajuiesnenuIea, yMHOXKEHHE BEeKTopa Ha YHc-
710, pa3JIOKEHNE BEKTOpa IO 0a3ucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHOM MIIOCKOCTH.
CkansipHO€ MMPOU3BEACHNE, BEIUUCICHUE yIiia
MEX/y BEKTOpaMH B IIPOCTPAHCTBE.
IIpocreiimne 3a1a4n ¢ BEKTOPaMHU

AKTyanu3upoBaThb (PaKTbl U METOABI IJIAaHH-
METPHH, PEIEBAHTHBIC TEME, IIPOBOJUTD aHa-
JIOTHUH.

OnepupoBaTh TNOHATUSAMU: BEKTOp  Ha
IUIOCKOCTH U B IIPOCTPAHCTBE; KOMILIAHAP-
Hble BeKTOpbI. [IpuBoaNTH IpUMEpHI HU3H-
YECKUX BEKTOPHBIX BEJINYMH.

OcBauBaTh IpaBHUJIa BBIMOJHEHUS JIEH-
CTBUHM CJOXEHUS W BBIYUTAHUS BEKTO-
POB, YMHOXXEHUS BEKTOpa Ha YHCIIO.
Jloka3biBaTh NpU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Jloka3siBaTh T€OpEMY O Pa3iOKEHHUM JIFO-
06oro BekTOpa MO TPEM JaHHBIM HEKOM-
IJIaHAPHBIM BEKTOpaM




[ToBTOpenue, o0o0OmEeHne | CH-
cTeMaTu3alnus 3HaHUi

O06o0matoiiee MOBTOPEHHE MOHATHH 1 Me-
TO/10B Kypca reometpuu 10 kiacca, cuctema-
TU3aIMs 3HaHWi. VIcTopus pa3BuTHs CTEpeo-
METpPHUH KaK HAYKH U €€ pOJib B Pa3BUTUU CO-
BPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Pemartsb crepeomeTpruyeckue 3ajaud Ha J10-
Ka3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUH,
HAXO0XJICHHE T€OMETPUUYECKUX BEIMUNH

(mmuH, yriaoB, iomaaei, oosemos). Hc-
M0JIb30BATh MIPU PEIICHUU CTEPEOMETpHYE-
CKHUX 3aJ1a4 IUIAaHUMETPHUECKUE (PaKTHI U Me-
Toabl. [IpOBOIUTE JIOTUYECKU KOPPEKTHBIE
JTIOKa3aTeJIbHbIC PACCYXKIEHUS TIPH PEUICHUU
CTEPEOMETPUUYECKUX U TUIAHUMETPHUYECKHUX
3amad. CpaBHUBATh M AaHAIM3UPOBATH Peajlb-
HBIE CUTYallUU U BBISIBISITH BO3MOXHOCTD €€
MOACIIMPOBAHUA HA A3BIKEC TCOMECTPHUM.
MopenupoBaTh peasibHYIO0 CUTYaIlMI0 Ha SI3bI-
K€ T€OMETPUH U UCCIIEIOBATh MOCTPOCHHbBIE
MOJICJIA, B TOM YHCJIE U C UCIOJIb30BAaHUEM
anmapata anreOpsl. Mcrnonbp3oBaTh KOMITbIO-
TEpHBIE MPOTPAMMBI TIPH pelieHuu 3aaayd. [lo-
Jy4ath NPEACTaBICHUE O TEOMETPUH KaK O
Pa3BUBAIOILIEICS HAyKe, UCCIEAYIOIIEH OKpPY-
JKAIOIINI MUp, CBSI3aHHOM C peaTbHBIMU 00b-
€KTaMH, IOMOTAIOIIEH PEIIUTh PEAIbHBIC KU3-
HEHHBIE CUTYallMH O POJIU CTEPEOMETPHUU B
Pa3BUTHU COBPEMEHHBIX WHKCHCPHBIX 1 KOM-
MBIOTEPHBIX TeXHONOrui. CpaBHUBATh U aHa-
JIM3UPOBATDH YTBCPKACHUS C LCIIBIO BBIABICHUA
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX pac-
cyxaenuid. MccnenoBaTh MOCTPOEHHBIE MOJIE-
mu. Vcnionb3oBath U(POBBIE peCypCHI

OBLIEE KOJIMYECTBO YA-
COB IIO ITPOI'PAMME

68
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HaszBanmue pa3nena (te- KoanuectBo OcHoBHOE coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH YUAIIMXCH
MBbI) Kypca 4acoB
AHanutuyeckas reoMeTpus 12 [ToBTOpEHME: KOOPAMHATHI BEKTOpA HA IMIIOC- | AKTyaau3upoBaTh (PaKThl U METOBI MJIAHUMET-

KOCTH M B IIPOCTPAHCTBE, CKAJSIPHOE ITPOU3BE-
JICHHE BEKTOPOB, BRIYUCIICHUE YTIla MEXKITY
BEKTOpPaMHU B MPOCTPAHCTBE. Y paBHEHUE IPs-
MOW, TPOXOASAIIEH Yepe3 JIBE€ TOUYKHU. Y paBHE-
HHE IIOCKOCTH, HOpMaJlb, YPABHEHHUE TNIOCKO-
CTHU B OoTpe3Kkax. BekTropHoe nmpousBeeHue.
JIvnHeiiHbIe HEPaBEHCTBA, TMHEMHOE MpOorpaM-
MHUpOBaHUE. AHAIUTHYECKUE METOIbI pacuéTa
yIJIa MEXAY NPSIMBIMU U INIOCKOCTSIMU B MHO-
rorpanHukax. @opMyiia pacCTOsIHUS OT TOUKU
JI0 TIJIOCKOCTH B KoopauHaTtax. Haxoxnenue
paccTOsSHUM OT TOYKU [0 TUIOCKOCTH B KyOe U
MIPaBUWIbHON NTUPAMHUJIE

pHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTUH.
CBOANTH NEUCTBUS C BEKTOPAaMU K aHAJIOTHY-
HBIM JICHCTBUSAM C UX KoOopJanHaTamu. Bcnom-
HUTb ONPEIETICHUE CKAIPHOTO YMHOXKEHUS U
€ro CBOMCTBA. BBIUMCIIATH ¢ MOMOIIBIO CKAJISIP-
HOT'O YMHOKEHHUS ITTUHBI BEKTOPOB, YTJIbl MEXKY
HHUMHU, YCTAHABIIMBATh MEPIECHANKYISIPHOCTh
BEKTOpPOB. BBIBOAUTH YpaBHEHHE INIOCKOCTH U
(bopMyITy pacCTOSTHUS OT TOYKH 10 TUIOCKOCTH.
Pemiats 3amauu, coueras KOOpIUHATHBIN U BEK-
TOPHBIA MeTOABL. [IpOBOINTE TOTMYECKH KOP-
PEKTHBIE JOKa3aTENbHBIE PACCYKICHUS TIPU
pELIEHUH TEOMETPUUECKUX 3a7a4 Ha TPUMEHE-
HU€ BEKTOPHOKOOPJIMHATHOIO METOAa. AHAIIU-
3UPOBaTh U MOJIETIMPOBATh Ha SI3bIKE TEOMETPHUU
peanbHbIC CUTYallMH, CBA3aHHbIE BEKTOPAMU U
KoopauHartamu. MccnenoBarh HOCTPOESHHBIE MO-
JIEIY, B TOM YHCIIE U C MCIIOJIb30BAaHHEM allna-
pata anreOpsl. Micronb30BaTh KOMITBIOTEPHBIE
MporpamMMbl. 3HAKOMHUTBCSI C HICTOPUEN PA3BUTHS
MaTeMaTUKHU




[ToBTOpEeHME, 0600IIEHNE U CH-
cTeMaTu3anus 3HaHui

CedeHuss MHOIOI'paHHUKOB: CTaHIAPTHbBIE
MHOTI'OIpaHHUKH, METO/J CJICA0B, CTAHAAPTHBIC
IUIOCKOCTH, II€PECEUEHUS NPSAMBIX U IIOCKO-
crei. [lapanenbHble NPSMBIE U INIOCKOCTH:
napajJielibHble CeUeHMsI, PaCYET OTHOLIEHUH,
YIJIbI MCXKY CKPCIINBAIOIIMMUCA ITPAMBIMHU.
[lepnieHAMKyIApHBIE IPSIMBIE U IIJIOCKOCTH:
CTaHJapTHBIE APkl IEPIEHIUKYIIIPHBIX
IUIOCKOCTEH U NPSAMBIX, CHMMETPUU MHOTO-
IPAHHUKOB, TEOpPEMaA O TPEX MEPICHAUKYIIA-
pax, BBIYUCIICHUS AJIMH B MHOIOI'PaHHHKAX.
HOBTOpCHI/IeI rmjiomaand MHOTOYIOJIbHUKOB,
dbopMynbl Ui IUIOIAAEH, COOOpaXKeHUS 0-
no6wust. [Tnomany cedeHnii MEOrOrpaHHUKOB:
IUIOINAM [TOBEPXHOCTEH, pa3pe3aHus Ha ya-
CTH, COOOpaKeHUS TI0100u s

CtpouTh cedenus. Pemars crepeomeTpuye-
CKHE 33/1a4M Ha JI0Ka3aTeIbCTBO MaTeMaTH-
YECKUX OTHOIIECHUH, HAXO0XKJACHUE Te€OMETPH-
YECKUX BEJTUYMH (JIJIMH, YTJIOB, IJIOMIAJIEH,
00bEMOB). Mcriosib30BaTh NP PEIICHUN CTe-
PEOMETPUUECKUX 3a/1a4 IUIAaHUMETPUUECKUE
(dakTel 1 MeToABL. [IpOBOIUTE JTOTHYECKH
KOPPEKTHBIE JI0Ka3aTeIbHBIE PACCYKICHUS
MIPHU PEIICHUH CTEPEOMETPUUCCKHUX 3a/1au.
CpaBHMBaTh U aHAIM3UPOBAThH PEATIbHBIE CH-
TyalllH U BBISBIISITH BO3MOXHOCTB €€ MOjie-
JUPOBaHUS Ha sI3bIKE reomMeTpun. Moaenupo-
BaTh PEATbHYIO CUTYAIIMIO Ha SI3bIKE T€OMET-
PHUU U UCCIIEIOBATh TOCTPOCHHBIE MOJIEIIH, B
TOM YHCJIC U C UCIIOJIb30BAaHUEM alllapara
anreopsl. Mcnonb30BaTh KOMITBIOTEPHBIE
MPOTrpamMMBbI NPU PEIICHUH 3aa4

O06bEM MHOrOrpaHHHKA

12

O06BeM Tena. O0BEM IPSIMOYTOJILHOTO TTapa-
aenenunesna. 3ajaud 00 yIBOEHUH Ky0a, o
KBajparype Ky0a; o Tpuceknuu yria. Cre-
peoMeTprUecKue 3a/1a4u, CBI3aHHbIE C 00BE-
MOM TPSIMOYTOJIBHOTO MapaJijiesienumnesaa.
[TpuknanHble 3a1a4u, CBSI3aHHBIE C BBIYHCIIE-
HUEM 00bEMa MPSMOYTOJILHOTO Mapajuieenu-
nena. O0bEM npsamoii npusmsl. CTepeoMeTpu-
YeCcKHue 3a7auu, CBSI3aHHbIE C BBIYUCICHHEM
00BEMOB npsiMoii ipu3Mel. [Ipukiaanble 3a-

Jlau, CBSA3aHHbBIE C 00BEMOM MPSMOIl IPU3MBI.

Brrancnenne 06bEMOB Tell C MOMOIIBIO OTIPe-
nenéaHoro uHTerpaia. O6bEM HaKIIOHHON
pU3MBIL, TUpaMuIel. @opmysa 00bEMa mupa-
Mubl. OTHOIIIEHHE 00bEMOB MUPaMU/ C 00-
M yriaoMm. CTepeoMeTpuyecKre 3a1auu,

CB00OOAHO ONIEPUPOBATH MOHATUSIMH: O0BEM
Tena, 00bEM MPSMOYTOJIEHOTO TTapajlIeNIeIT -
nena. @opMyIMpPOBaTh OCHOBHBIEC CBOICTBA
00BEMOB. [loka3biBaTh TEOpeMy 00 00bEME
HpPSIMOYTOJIBHOTO TapalIesenure/a, Cle -
cTBus U3 He€. Pazpe3aTs MHOTOrpaHHUKH, Tie-
PEKIIaAbIBAThL 4aCTH. Pemars CTCPCOMETPHUIC-
CKH€ 3aJ1a4H, CBSI3aHHBIC C BEIYMCICHUEM 00b-
&Ma MPsIMOYTOJILHOTO TTapaJlIe/IeCUIIe/Ia,
npu3Mbl. CpaBHHBaTh U aHAIM3UPOBATH
YTBCPKACHHA C LHCIIbIO BEIABICHUA JIOTUYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUH.
AHaJ'II/I3I/Ip0BaTB 1 MOJCINPOBATh HaA A3BIKE
T€OMETPUH PEalbHbIC CUTYAIHH, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO TTAPAJIISNICITHITE/IA,
NpU3MBL, upamusl. MccnenoBaTth moctpo-




CBSI3aHHBIE C 00bEMaMU HAKIIOHHOM MPU3MBI,
nupamubl. [IpukIagHbIe 3a1a49u M0 TEMe
«OO0BEMEI Te», CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM NpU3MbI, mupamMusl. [Ipumenenue
00bEMOB. BrruncieHue paccTossHUsI 10 TUI0C-
KOCTH

€HHbIE MOJICIH, B TOM YHUCIIE U C UCIIOJIb30BA-
HUEM ammapaTa anreopsl. BEIBOIUTH OCHOB-
HYIO UHTETPaJbHYI0 GOpMyITy JUIs BHIYHCIIE-
Hus 00BEMOB Ten. J[oka3biBaTh TEOpEMY 00
00BEME HAKIIOHHOM MPU3MBI HA TIPUMEpE Tpe-
YTOJIBHOM MIPU3MBbI U JIJIS1 IPOU3BOJIbHOM
npu3Msbl. Jloka3piBaTh TeopemMy: 00 00bEMe
MUPaMHJIBL, HOPMYIIUPOBATH CIICICTBUS U3
Hee: 00bEM yceu€HHOI mupamMubl. BeIBOIUTH
dbopmymy 1Sl BEBIYUCIICHUSI 00BEMOB yCEUEH-
HOW ITUpaMHUbI

Tena BpanieHus
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[{unuHapuyeckas MoBEpXHOCTh, 00pa3yro-
Y€ NWIMHAPUYECKON noBepxHOCTH. [{1-
aunap. [psamoit kpyrosoi nunuuap. Ilno-
1a/1b MOBEPXHOCTH IHHApa. Konnyeckas
MOBEPXHOCTh, 00pa3yrone KOHUIECKON 10~
BepxHocTH. Konyc. Ceuenue koHyca MmiIocko-
CTBI0, MAPAJUIEIbHON MIIOCKOCTH OCHOBAHUS.
VYceuénnslil konyc. M300pakeHne KOHYCOB U
yceu€HHBIX KOHYcoB. [Lnomans 60k0Boil mo-
BEPXHOCTH U MOJIHOU MOBEPXHOCTU KOHYCA.
CrepeomeTpruecKkue 3aJa4ll Ha JOKa3aTelb-
CTBO W BBIUHCIICHUE, TOCTPOECHUEM CEUEHU N
HUIUHAPA, KoHyca. [Ipuknannsie 3a1ayu,
cBs3anHble ¢ nuiuHapoM. Cdepa u map.
[Tepeceuenue cdepbl U Mmapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps! mnockocTsio. Bun u
n300paxeHue mapa. Y paBHeHHEe chepshl.
[Tnomane chepwr u e€ yacteir. CummeTpust
cdepsl u mapa. CtepeoMeTprUIeCKHe 3a1a4n
Ha JI0Ka3aTeJIbCTBO U BBIUKCIICHHE, CBA3aH-
HBIE cO c(hepoii U apom, MOCTPOCHUEM UX
cedeHui iockocThlo. [lpukiiagabie 3a1aun,

CB000/1HO ONIEpUPOBATh MOHATUSAMU: LIUIUH-
JpyU4ecKasi IOBEPXHOCTh, HUIUHAP. M3y4yaTh
CHocoObl MOMYYEHUS IWIMHAPHUUECKON 10-
BEPXHOCTH, LuIMHApa. M300pakaTh HUIMHAD
U €ro CeueHUs III0CKOCThio. CBOOOHO onepu-
pOBaTh NOHATUSAMHU: KOHUYECKAsi IOBEPXHOCTD,
KOHYC, yCeu€HHbII KoHyc. M3yuaTh crocoOsl
ITOJIy4eHUsI KOHWYECKOW ITOBEPXHOCTH, KOHYCA.
N300pakaTh KOHYC M €r0 CEYSHMsI IIII0CKO-
CTBIO, POXOAIIEH Yepe3 OCh, U ILUIOCKOCTHIO,
NEepHEeHANKYISpHON K ocH. BeiBoguTth hopmy-
JIBI JJIS BEIYKCIIEHNUST OOKOBOI U ITOJIHOM I10-
BEPXHOCTEH Tell BpauleHus. Pemars crepeo-
METPUYECKHUE 3a]1a4H, CB3aHHBIE C TEIaMU
BpaIlleHNs, HAXOKJICHUEM IIIoIa i OOKOBOU U
ITOJIHOW ITOBEPXHOCTH, TOCTPOEHUEM CEUEHU M.
Hcrions30Bath Npyu peLICHUH 3a1a4 IIJIaHUMET-
puueckue paxTsl U MeToabl. CpaBHUBATH U
aQHAJIIM3UPOBATh YTBEPIKIACHUS C LEIIBIO BbIAB-
JIEHUS JJOTUYECKH KOPPEKTHBIX U HEKOPPEKT-
HBIX PacCyXKJIeHUI. AHaIU3UPOBATh U MOJIE-
JMPOBaTh Ha SI3bIKE TEOMETPUUN PEAIbHBIC CU-




cBsi3aHHBIE cO cepoit u mapom. [ToBTope-
HUE: OKPY)KHOCTh Ha IUIOCKOCTH, BBIYHCIIE-

HHA B OKPYKHOCTH, CTAHAAPTHBLIC HO,Z[O6I/I${.

Paznuunbie KOMOMHALIMY TEJT BpAIlEHUS U
MHOI'OI'paHHHMKOB. 3a7auu 1o Teme «Tena u
IIOBEPXHOCTHU BpaILEHUS»

TyalluH, CBA3aHHbIE C KOHYCOM U LHJIMHIPOM.
UccnenoBats NOCTPOCHHBIE MOJAEIIH, B TOM
YHClie ¥ C UCIOJIb30BAHUEM amapara aireopsl
AKTyanu3upoBaTh (PaKThl U METOABI IIAHH-
METpHUHU, PEeTICBAaHTHBIEC TEME, TPOBOAUTH aHa-
noruu. CBOOOIHO OMEpUPOBATH TOHATHSIMH:
cdepa u map, HEHTP, paARycC, TuaMeTp chepsl
u 1mapa. MccnenoBaTs B3aMMHOE pacIofioike-
Hue cdepbl U mI0ckocTu. DopMyIupoBaTh
OTIpeieIeHNE KacaTeIbHOM MIIOCKOCTH K ce-
pe. Jloka3bIBaTh TEOPEMBI O CBOMCTBE U MPH-
3HAaKe KacaTeJIbHOM INIOCKOCTH. BrIBOIUTH
dbopMyIy [ BBIYUCIICHUS TUIOHIaAU chepsl
yepe3 paaunyc chepsl. Pemars ctepeomeTpuye-
CKHE 33J1a4M, CBA3aHHbBIE CO Chepoi U IapoM,
HaXOXXJICHUEM TUTOIAAN ceprl U e€ JacTeid,
MOCTPOCHUEM CeUeHUM cdepbl U mapa. AHaIu-
3UpOBaTh U MOJIETTUPOBATh Ha A3BIKE T€OMET-
pHUH peabHble CUTYallNH, CBSI3aHHBIE C IIaPOM
u cpepoit. Pemath mpocTele 3a/1auu, B KOTO-
PBIX GUTYPUPYIOT KOMOMHAIIUH TEJ BPALLECHUS
Y MHOTOTPaHHUKOB. VcIonp30BaTh NpH peltie-
HUU 3a/1a4, CBSA3aHHBIX CO cPepoit U mapom,
TUIaHUMEeTpUYeckre (pakThl U MeTo/bI. Pemath
CTEepEOMETPUYECKHE 3aaUH, CBSI3aHHBIE C Te-
JIaMH BpalIeHMsI, TIOCTPOCHUEM CEUEHHUN Tel
BpallleHus, C KOMOMHAIUSMU TeJl BpallleHus! 1
MHOTOTpaHHUKOB. [I[pOBOIUTE JIOrHUECKU KOP-
PEKTHBIE JOKa3aTEeIbHbIE PACCYKACHUS MPHU
pELIEHNN TEOMETPUUYECKUX 3a/1a4, CBSI3aHHBIX C
MEePIEeHANKYISIPHOCTHIO TIIIOCKOCTEH. AHaAIU-
3UpOBaTh U MOJIETTUPOBATH Ha SI3bIKE T€OMET-
pHUH peanbHble CUTYaINH, CBI3aHHbIE C MHOTO-
rpaHHuKaMu. McciiejoBaTh NOCTPOEHHBIE MO-




JIeTIM, B TOM YHMCIIC U C UCTIOJI30BaHNEM amma-
para anreOpbl

[Inomany noBEpXHOCTU U
00BEMBI KPYTJIBIX Tell

O0béMm numuHapa. Teopema 00 00bEME
npsiMoro nuiuHapa. [nomanu 60koBoit u
MOJIHOM MOBEPXHOCTU UUIMHpa. Berunc-
JeHre 00bEMOB Tell C MOMOIIBIO OIpee-
néunoro unterpana. O6bEéM KoHyca.
[Tnomaau GOKOBOM M IMOTHOM IMOBEPXHO-
ctu KoHnyca. CTepeoMeTpruyYecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB 11U~
TuHIpa, Konyca. [Ipuknaansie 3a1a4u mo
TeMe «OO0BEMBI U ITOIIAIN TOBEPXHOCTEH
ten. O0bEM mapa v apoBOro CEKTOpA.
Teopema 06 06béme trapa. [lnomans che-
pe1. CTepeoMeTpruiecKre 3a/1auu, CBsA3aH-
HBIE C BBIUYUCIIEHHEM 00BEMOB 1Iapa, Ia-
POBOTO CETMEHTa, IIAPOBOTO CEKTOPA.
[Tpuxnanueie 3ana4yn no Teme «OO0BEMBI
TEJ», CBSI3aHHbIE C 00BEMOM IIapa u
rioanpio ceprl. COOTHOIICHUS MEXKIY
TUTOMIAISIMA TTOBEPXHOCTEH M 00bEMaMHU
nono6ubIx Ten. [lomoOHbIe Tena B mpo-
cTpaHcTBe. M3Menenne o0bEma npu 1mo;10-
oun. CrepeoMeTpuyecKue 3aa4uu, CBs-
3aHHBIC C BEIYHCICHUEM 00BEMOB TEIT U
TIoIIaiel MoBepXHOCTEN

CB0O0OIHO OTIEPUPOBATH MOHATHIMU: 00BEM
Tela, IIoMIab moBepxHocTU. DopMynupoBaTh
OCHOBHBIE CBOMCTBa 00bEMOB. J[0Ka3bIBaTh
TEOpeMbI: 00 00bEME MITHHPA; 00 00BEME
KOHyca. BEIBOIUTE (hOpMYIIBI 17151 BEIYUCIICHUS
o0BEma yceu€HHoro KoHyca. Mccnenosars mo-
CTPOCHHBIE MOJIEIM, B TOM YHCJIE U C UCIIOJIb-
30BaHHEM ammnapara anreOpsl. 3HaTb BOZMOXK-
HOCTH PELLEHUS 337a4 Ha OCTPOEHUE LIUPKY-
JIeM U JJMHEHKOM, 0 KJIIaCCHYECKUX Hepas3pe-
MIAMBIX 331a49ax. CBOOOTHO OMEepHpoOBaTH MO~
HSTUSIMU: IIaPOBON CETMEHT, IIAPOBOH CIIOH,
I1apOBOM CEKTOP, OCHOBAHUE U BBICOTA CET-
MEHTa, OCHOBAHHE U BHICOTA IIAPOBOTO CJIOSI.
BoeiBoauTh hopmyibl 1 HaX0XKAeHUs 00BE-
MOB IIaPOBOT'0 CETMEHTA, IIapOBOT0 CEKTOPA,
momaau chepsl. JJokassiBaTh TEOpEMY 00
o0béMe 1mapa. PemaTts crepeoMeTpuyeckue
3a/1a4M, CBA3aHHbIE C 00bEMOM I1apa, H1apOBO-
IO CErMEHTA, IIapOBOI0 CEKTOPA, MIOIIAbI0
c¢epsl. CpaBHUBATh U aHAIU3UPOBAThH YTBEP-
YKICHUS C LENbIO BBISBIIEHUS JIOTUYECKH KOP-
PEKTHBIX M HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJEIUPOBATh Ha SI3BIKE
T€OMETPUHU pealbHbIE CUTYalluH, CBA3aHHBIE C
00BEMOM 111apa, MapoOBOr0 CErMEHTA, IapOBO-
T'O CErMEHTa, MIomasio chepsl. CBOOOIHO
OIIepUPOBATh MOHATHEM: ITOJIOOHBIE TeJa B
MPOCTPAHCTBE. BBIUUCIATH 00BEMEI T C TIO-
MOIIBIO ONPEACIEHHOTO HHTETpasa. Pemars
CTEPEOMETPUYECKHE 3a/1aUH, CBSI3aHHBIE C CO-




OTHOIICHUSIMH MEX]Ty TUIOIIQISIMU TTIOBEPXHO-
crell U 00béMamu 1o100HBIX Tel. [IpoBoauTH
JIOTUYECKH KOPPEKTHBIE I0Ka3aTeIbHbIE pac-
CYXKJICHUSI TIPHU PEIICHUH F€OMETPUUECKHUX 3a-
Jlad, CBA3AHHBIX C BBIYHCIEHHEM O0BEMOB TE
C TIOMOIIBIO OIPEACIEHHOT0 UHTETpaIa,
HAXO0’KJICHUEM COOTHOIICHUS MEX Y TIJIO0MIa-
JISIMU TTIOBEPXHOCTEN U 00bEMaMH MOJOOHBIX
TeJ1. AHAIM3UPOBATh M MOJICITMPOBATh Ha SI3bI-
K€ T€OMETPUH peaTbHbIE CUTYAIlUHU, CBSI3aHHbIC
¢ 00bEMaMH 1 TMTOBEPXHOCTSMHM TEJI Ha JOKa3a-
TEJIHCTBO U HA HAXOXKICHUE T€OMETPUIECKUX
BEJIMYUH

JIBHOKEHUSA

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBrxenwust u paBeHCTBO (huryp. OOrmme
CBOWCTBA JIBUKCHUIN. Bubl IBYOKEHUI: M1a-
paJIICIIBHBIN MIepeHOC, IICHTPATbHAST CHM-
MeTpus, 3epKaabHasi CAMMETPHS, TOBOPOT

BOKpYT npsiMoil. [IpeoGpazoBanus mogoous.

[Tpsmas u chepa Ditnepa. ['eomerpuueckue
3a/1a4yM Ha NPUMEHEHUE IBUKCHUS

[TpuMeHsATh paBuIa BHINOJIHEHHS ACHCTBHNA
CJIOKCHUA U BBIYUTAHUS BECKTOPOB, YMHOXKEC-
HHSI BEKTOpPa Ha YMCIIO PU PEIICHUU 3a/1ad.
Haxoauth KoopHATHI BEKTOpa B JaHHOM Oa-
3MCe M CTPOUTH BEKTOP I10 €r0 KOOPAWHATAM.
BcnoMHUTSE ompeieneHie CKaasipHOTO YMHO-
KEHHUS U ero CBOWCTBA. BBIYMCIATH ¢ MOMO-
IOBIO CKAJIAPHOTO YMHOXCHUS JJIIUHBI BEKTO-
POB, YIJIbl MEX/y HUMH, yCTaHABJINBATh IEp-
NCHAUKYIIAPHOCTb BEKTOPOB. AHaJ'II/ISI/IpOBaTI)
U MOJIETIMPOBATh Ha SI3bIKE T€OMETPUU peallb-
HBIC CUTYyallun, CBA3aHHBIC C CbI/ISI/I‘-IeCKI/IMI/I
BEKTOPHBIMU BeJIMYMHAMU. Mcronab30BaTh npu
PEIICHUHU 3a4a4, CBA3aHHBIX C BEKTOpaMU B
MIPOCTPAHCTBE, INITAHUMETpHUUYECKHE (DAKThI U
MeTobl. CBOOOTHO OTIEpPUPOBATH TIOHATHIMU:
oTtoOpakeHHe MPOCTPaHCTBA Ha ceOsl, ABHKE-
HUE MPOCTPAHCTBA; IEHTPAIbHAs, OCeBast U
3epKajbHasi CUMMETPUH, NTapaJuIeIbHbIN mepe-
HOC; paBEHCTBO U noaobue ¢uryp. Jlokassl-




BaTh YTBEP)KJEHHSI O TOM, UTO LIEHTpajbHas,
oceBasi M 3epKajibHasi CAMMETPUH, TTapaliesb-
HBII IIEPEHOC SIBJIAIOTCS IBUKEHUAMU. Bbl-
MOJTHATH MpeoOpa3zoBanus nogoous. Onepupo-
BaTh MOHATUAMU: NpsiMast U cdepa Ditiepa.
Pemrats reomMeTpuyeckme 3a1a4n C UCHOIB30-
BaHMEM JBIKeHU. Vcnonb30Bate npu perte-
HUH 331249 ABIDKEHHSI IPOCTPAHCTBA U MX
CBOMCTBA

[ToBTOpEHME, 00001IEHNE U CH-
cTeMaTu3alys 3HaHUK

Ob6o011aro1ee MOBTOPEHNE MOHATHH U METO-
noB Kypca reometpun 10—11 xmaccos, cu-
creMaTH3anus 3HaHui. Mctopus pa3BuTHs
CTepEOMETPUH KaK HAYKHU U € pOoJib B pa3BH-
THUH COBPEMEHHBIX UH)KEHEPHBIX U KOMIIbIO-
TEPHBIX TEXHOJIOTUI

Pemarsb crepeoMeTpuueckue 3a1auu
Ha JJ0Ka3aTelIbCTBO MaTEMATUYECKUX
OTHOUIEHMI, HAX0X/IEHUE T€OMETPHU-
YeCKUX BETUYMH (IJIUH, YTIIOB, I1JI0-
manei, o00béMoB). Mcnonb3oBarh pu
pELIEHUHU CTEPEOMETPUUECKUX 3a1a4
TUTAHUMETPUYECKUE (PaKThl U METOJBI.
IIpoBOAUTH TOTMYECKU KOPPEKTHBIE
JIOKa3aTeNnbHbIE PACCYKICHUS TPU
PELIEHNN CTEPEOMETPUUECKHUX U IJIa-
HUMeETpUYECKUX 3a1a4. CpaBHUBATH U
aHAJIM3MPOBATh PEAJIbHBIE CUTYALUH U
BBISIBJISITH BO3MOYKHOCTD €€ MOJIEJIUPO-
BaHUs Ha s3bIKE reoMeTpuu. Moaenu-
pOBaTh pealibHYIO CUTYallMI0 Ha SI3bIKE
TE€OMETPUHU U UCCIIEI0BATH TOCTPOEH-
HbIE MOJIETH, B TOM YHCJIE U C HC-
MI0JIb30BaHMEM arrapara anreopsbl.
Hcnonb30BaTh KOMIBIOTEPHBIE TIPO-
rpaMMBI IIpH penieHnH 3aaad. [oiy-
YyaTh NMPEACTaBIEHUE O TEOMETPUHN KaK
0 pa3BHBarOIIEHCs HAyKe, HCCIENYIO-
IEH OKPYX AN MUP, CBSI3aHHOM C
peasbHBIMH 00bEKTaMH, TOMOTAIOIIEeH




pPELINTh pealibHbIE )KU3HEHHbBIE CUTYa-
UM O POJIK CTEPEOMETPUU B PA3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YA-
COB IIO [TPOI'PAMME
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PABOQYAS ITPOT'PAMMA YUEBHOI'O KYPCA «<BEPOATHOCTDb U CTA-
TUCTHUKA»

IosicHuTe/IbHAS 3aIUCKA

YueOHbIl Kypc «BEpOATHOCTh U CTATHUCTHKA» YIIyOJEHHOTO YPOBHS SIBJISIETCS
MIPOJIOJDKEHUEM W PAa3BUTHEM OJHOMMEHHOTO YYEOHOTo Kypca YriIyOnEHHOTO YPOBHS
Ha YpOBHE cpeJHero oo01iero oopazoBanus. YUeOHbIM Kypce MpeaHa3HaueH s GopMu-
pOBaHUs y OOYYAIOIIMXCS CTATUCTUYECKON KYJIBTYpPhl U TIOHUMAHUS POJIK TEOPUH BEPO-
ATHOCTEH KaK MaTeMaTH4YE€CKOTr0 MHCTPYMEHTA I U3YYEeHHs CIIy4alHbIX COOBITHH, Be-
JUYMH U TipotieccoB. [Ipu u3ydueHnn Kypca o0oramarTcs IpeiCTaBlIeHrs 00ydarommnX-
Csl 0 METOJIaX MCCIIEOBAHMS U3MEHYMBOIO MUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTH MAaTeMAaTHUYECKUX METOJIOB MO3HAHMS KaK HEOTHEMJIEMOW YacTHU COBpE-
MEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PECHHSI.

Conepxanue y4yeOHOTO Kypca HalpaBJieHO Ha 3aKpEIUICHHE 3HAHWM, MOJy4YeH-
HBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUsl, U HA Pa3BUTHE
MPEACTABICHUM O CIIy4ailHbIX BEIMYMHAX M B3aUMOCBS3SIX MEXIY HMUMHU Ha Ba)KHBIX
pUMepax, CIKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYy»Kawomiero mupa. B pesynbrare y
oOyyJarommxcsi 10HKHO cPOpMHUPOBATHCS MPEACTABICHUE O HauOojee ynoTpeOuTeb-
HBIX M OOIIMX MaTeMaTHYECKUX MOJIEISAX, UCIOIb3YEMbIX JJIsl ONKMCAHUSI aHTPOIOMET-
PUYECKUX U JIeMOrpauuecKrX BEIMYUH, MOTPEUTHOCTEH B pa3iuyHbIe POJia U3MEPEHHU-
X, TUTEIBHOCTH 0€30TKa3HON pabOThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK Mac-
COBBIX SIBJICHUHM M MPOIECCOB B OOIIECTBE. YUeOHBIN Kypc siBIsieTca 0a30i Jisg OCBOe-
HUS BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHAINCTaM HE TOJBKO
WHXEHEPHBIX CIEUUATBHOCTEN, HO TAK)KE COLMAIBHBIX U IICUXOJOTHYECKUX, TOCKOIBKY
COBpPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEIHLHOM MEpe MCIOJIB3YIOT armapar aHa-
au3a Oonblmx MaHHBIX. LleHTpanbHyr0 9acTh y4eOHOTO Kypca 3aHUMaeT OOCYXKICHUE
3aKOHa OOJBIINX YKUCEN — (PYyHIaMEHTAIBLHOTO 3aKOHA TTPUPO/IbI, UMEIOIIEr0 MaTeMaTH-
4yecKyro (hopMau3aluio.

B cooTBeTCTBUU ¢ yKa3aHHBIMHU LIEJIIMU B CTPYKType y4eOHOTO Kypca «BeposT-
HOCTbh U CTaTUCTHKAa» Ha yriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE COJIEpIKATEIbHbBIC
muHun: «CiydaiiHble COOBITHUS W BepOsSITHOCTU» M «CilydaliHble BETUYUHBI U 3aKOH
OOJIBIIIUX YUCEI.

[ToMUMO OCHOBHBIX JJUHUUN B y4€OHBIM KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUH Tpa-
$b0B U TEOPUU MHOKECTB, HEOOXOAUMBIE JIJISl TTOJTHOIIEHHOTO OCBOSHUSI MaTepurana JaH-
HOTO y4eOHOT0 Kypca U CMEKHBIX MaTEeMAaTUYECKUX y4eOHBIX KYypCOB.

Conepxxanne nmuaun «CiydailHbie COOBITHS U BEPOSTHOCTH» CIIY)KHUT OCHOBOM
JUTst POPMHUPOBAHUS TIPENICTABICHUN O paclpeieIeHUH BEPOSITHOCTEH MEXTy 3HAYCHH-
MM CIIy4YalHBIX BEIMYMH. BaKHYI0 4aCTb B 3TOM COAEPIKATEIBHOW JIMHUU 3aHUMAET
U3YYCHUE TEOMETPUUECKOTO M OMHOMHAIBHOTO PACTIPEEICHUN U 3HAKOMCTBO C UX HE-
MPEPHIBHBIMU aHAJIOTAMH — IOKA3aTeIbHBIM U HOPMAJIBHBIM PaCTIPEICICHUSIMU.

TeMbl, CBA3aHHbIE C HEMPEPHIBHBIMU CIIy4alHBIMU BEJIMUMHAMHU M pacrpejesie-
HUSIMH, aKIIEHTUPYIOT BHUMaHUE OOyJarolmuXcsl Ha ONMUCAHUU U U3YYEHUU CITyYalHBIX
SIBJICHUN C TTOMOIILI0 HEMPEPhIBHBIX (yHKIMHA. OCHOBHOE BHUMaHUE YACISIETCS MOKa-
3aTeIbHOMY U HOPMAJIbHOMY pacIpeaeeHUsIM.
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B yue6HOM Kypce mpemycMaTpuUBaeTCs 03HAKOMHUTEIbHOE U3YUCHHE CBSI3U MEXK-
Ny CAy4ailHIMU BETUYMHAMU U OTIMCAHUE 3TOW CBSI3U C TIOMOIIBIO KO3 PUIIEHTA KOP-
peNIALMY U €ro BBIOOPOYHOTO aHajora. JTH 3JIEMEHTHI COJEPKAaHUSl Pa3BHUBAIOT TEMY
«/lmarpammbl paccenBaHUs», U3YUCHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOT'OM OIHAPAIOTCS HA CBEICHHS U3 KypCOB aareOpbl U FTEOMETPUH.

Emé oauH sneMeHT coliepaHusl, KOTOPbIM MPEIaracTcsa Ha 03HAKOMUTEIbHOM
YPOBHE — MOCJEA0BATEIbHOCTh CIyYalHbIX HE3aBUCHUMBIX COOBITHUH, HACTYMAIOUIUX B
eauHuny BpeMeHH. O3HAaKOMIIEHHE C PaclpeiesieHUEM BEPOSTHOCTEHW KOJWYECTBA Ta-
KHX COOBITHI HOCUT Pa3BUBAIOIIUNA XapaKTep M SABJISETCS aKTyaJbHBIM IS OyaylIuX
aOUTYpPUEHTOB, MOCTYIAIOIINX Ha YY€OHBIE CIEIMATILHOCTH, CBSI3aHHBIE C OOIIECTBEH-
HBIMU HayKaMu, TICUXOJIOTUEN U YIIPABICHUEM.

Ha usyuyenue yueGHOro kypca «BeposTHOCTh M CTaTHCTHKAa» Ha YIIIyOJIEHHOM
ypoBHE oTBOAUTCS 68 uacos: 6 10 knacce — 34 uaca (1 uac 6 neoenr), 6 11 xnacce — 34
yaca (1 uac 6 neoenio).

Copep:xanune o0yuenust 10 kiaace

I'pad, cBsa3ubiii rpad, mytu B rpade: nukibl U 1enud. CteneHb (BaJ€HTHOCTH)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnyyaliHble KCIIEPUMEHTBI (OIBITHI) U CIy4ailHbIE COOBITHS. DJIEMEHTapHbIE CO-
ObITHS (MCXO/bl). BeposTHOCTH Cily4aiiHOro cOOBITHSA. BAM30CTh 4acTOTHI U BEPOSATHO-
cTH coObITHi. Cily4ailHble ONBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepauuu Haj, COOBITUSMHU: TIepecedeHne, 00bEeJUHEHHE, IPOTUBOIOJIOKHBIE CO-
obITus. lnarpammel Ditnepa. @opMyiia CloKEHHsI BEPOSTHOCTEH.

VYciioBHasA BEPOSITHOCTh. Y MHOKEHUE BEPOATHOCTEN. [IepeBo cirydyallHOro JKcCIie-
pumenTa. ®opmyna nosHou BepositHocTu. Popmyina baiteca. HezaBucumbie coObITHS.

bunapHbIii ciy4aiiHbli OTIBIT (MCTIBITAHUE), YCIIEX U Heyaada. He3aBucumele uc-
nbiTanus. Cepusi HE3aBUCUMBIX HUCTIBITAHUM J10 mepBoro ycrexa. [lepectanoBku u dak-
topuai. Yucmno coueranuii. Tpeyronsuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX HcnbITaHuid bepHymmm. CiydailHelii BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. [(narpamma pacnpenene-
Hus. Onepanyu Haja CIydalHbIMM BEIMYMHAMU. buHapHas ciydaiHas BenuuuHa. [Ipu-
MEpBI pacIpeiejIeHHi, B TOM YHCIIe TEOMETPUYECKOE U OMHOMHUAIBHOE.

11 kaace

CoBMecTHOE paclpelelieHue JIBYX CIy4ailHbIX BeIM4uH. He3aBucuMBbIE Ciiyvaii-
HBIC BEJIMYUHBI.

MaremaTuyeckoe OXUJaHUE CIy4ailHON BenuuuHbl (pacupenenenus). [Ipumepsl
MPUMEHEHUSI MAaTEMATHYECKOr0 OXHUAaHUs (CTpaxoBaHUE, JOoTepes). MaremaTuyeckoe
OKuJaHue OMHAPHOW CIydaiiHON BeNWYHHBI. MaTeMaTHuecKoe 0XKHIaHUE CYMMBI CITy-
YailHBIX BEJWYMH. MaTeMaTuyeckoe OKUJAHUE TeOMETPUYECKOr0 M OMHOMHUAIBHOIO
pacrpeneineHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHHUE CIIy4alHOW BETMYMHBI (pacpeIeICHHs).
Jucnepcust OMHapHOM cily4yaliHOUM BelMYMHBI. MaTeMaTuyeckoe OxugaHue Mpou3Beie-
HUS U TUCIIEPCUSI CYMMBI HE3aBUCHUMBIX CIyYallHBIX BEJIWYUH. ucnepcus u crangapt-
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HO€ OTKJIOHEHHE OMHOMHUAIIBHOTO pacmpeseneHus. ucnepcus u cTaHAapTHOE OTKIIO-
HEHUE T€OMETPUUECKOTO PACIPEIEICHHUS.

HepasenctBo YeObmméBa. Teopema YeOwnmméBa. Teopema beprymm. 3akon
O0onpIIMX yrces. BeIOOpOUHBI METOJ ucCien0BaHul. BEIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHHE BEPOSITHOCTU COOBITHA MO BEIOOPOYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOIIBIO U3YUEHHBIX PACIIPEACICHUN.

HenpepsiBHbIE citydalinble BeqnuuHbl. [IpuMepbl. @yHKIUS IUIOTHOCTA BEPOAT-
HOCTH pacupenesieHus. PaBHOMEpHOeE pacipeiesieHue U ero CBOMCTBA. 3aauu, IPUBO-
JUIME K IIOKA3aTeJIbHOMY pPAacHpeleieHUI0. 3ajadd, NPUBOJSAIIME K HOPMAIBHOMY
pacipeneneHno. PyHKIUS INIOTHOCTH BEPOSITHOCTH TOKA3aTEIbHOTO PacCIpelesICHus,
(GYHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacnpezesnenus. OyHKIUs II0THOCTU
Y CBOMCTBAa HOPMAJIBHOTO PACTIPEACICHUS.

[locnenoBaTenbHOCTh OTMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1auu, TPUBOASILINE
K pacnpezenenuto Ilyaccona.

KoBapuanus nByx ciydailHeix BeqnuuH. KoaduireHT TuHeHHON KOppesuuu.
CoBMecTHbIE HAONIOACHMS JBYX BEIUYUH. BBIOOPOUYHBIN KO3(P(OUUHUEHT KOPPENALHH.
Paznuuue Mexay TMHENHOMN CBSI3bI0 U PUYUHHO-CIICICTBEHHOM CBs3b0. JInHelHas pe-
rpeccHsi, METOJ HAMMEHBIINX KBaJIPaTOB.
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IIpenmMeTHbIE pe3yabTaThI

K koniy 10 kinacca o0yyaronuiicss HAyquTCs:

cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: Tpad, MIOCKUN rpad, CBsI3HBINA rpad, MyTh B
rpade, 1emnb, UK, IEPEBO, CTEIIEHb BEPIITUHBI, IEPEBO CIyYaHOTO IKCIIEPUMEHTA;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMU: CIYyYaAUHBIA IKCIEPUMEHT (OMBIT), CIy4aii-
HOE COOBITHE, DJIEMEHTAPHOE CIydyailHOe COOBITHE (PIEMEHTApHBIN UCXOM) CIy4alHOTO
OTbITA, HAXOJIUTh BEPOATHOCTU COOBITUN B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTApP-
HBIMH COOBITHSIMU;

HaXOJUTh U (POpMYyIHUPOBATH COOBITHUS: MEepecedeHne, oObeJUHEHUE JaHHBIX CO-
ObITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, UCIIOJIL30BaTh AUarpaMMbl Didiepa, KO-
OpAVHATHYIO TPSIMYIO IS pEeUISHUs 3a/1a4, MOJIb30BaThCs (POPMYIIOi CIOXKEHUST BEpO-
ATHOCTEH JJI1 BEPOATHOCTEH JIBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATH TOHATUSMH: YCIIOBHAs BEPOSTHOCTh, YMHOXXEHHE BEPOSITHOCTEM,
HE3aBUCHUMBIE COOBITHS, JEPEBO CIYyYalHOI'O SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU
COOBITHI C TOMOIIBIO TTpaBUJia YMHOXKEHUS, IEPEBa CIIY4alHOT'O OMbITa, UCTIOIb30BaTh
dbopmyily 1oaHOM BeposiTHOCTH, (hopMynny balieca mpu pelieHuu 3aaad, OnpeaensTh He-
3aBUCUMOCTH COOBITUH 110 (hOpPMYJI€ U 1O OPTaHU3ALMNH CIIyYalHOT'O SKCIIEPUMEHTA;

MPUMEHSITh U3YYEHHbIE KOMOWHATOPHBIE (POPMYJIBI IJI MEPEUUCTICHUS DJIEMEH-
TOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4ailHOTO OMbITA, pEUICHUs 3a7ad 1Mo Teo-
pHUH BEPOSATHOCTEM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OMHAPHBIN CIy4YaWHBIN ONBIT (MCHBITAHUE),
yCIIEX U HEyJada, HE3aBUCHUMbIE MCIIBITaHUS, CEPUS UCIIBITAHUN, HAXOJIUTh BEPOSTHO-
CTH COOBITHH: B CEpUM UCTIBITAHUMN JI0 TIEPBOTO yCIeXa, B CEPUM UCTBITaHUM bepHym,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH; CBOOOJHO
ONEPUPOBATH IOHATUSIMU: CIydalHAas BEJIIMYMHA, PACIPEICIICHUE BEPOSITHOCTEU, Aua-
rpamMMma pacrnpeseneHus, OuHapHasi ciiydaiiHas BeJIW4YMHA, T€OMETPUYECKOoe, OMHOMMU-
aNbHOE PACTIPENICIICHHUE.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:

ONEPUPOBATH TMOHITUAMHU: COBMECTHOE PACIPEACIICHUE IBYX CIYYalHBIX BEIIM-
YUH, UCIOJIb30BaTh TAOJIUILy COBMECTHOI'O PACHpPEACICHUS IBYX CIyYalHBIX BEJIMYUH
JUUISL BBIAETICHUS PACTIPEICIICHUS KXKI0W BEIIMUUHBI, ONPEICITICHUSI HE3aBUCUMOCTH CIY-
YalHBIX BEJIMUMH;

CBOOOJTHO OMEpPUPOBAThH MOHATUEM MATEMATHYECKOTO OXHUIAHHS CIy4yalHOU Be-
JUYHUHBI (pacnpeiesieHnsi), TPUMEHATh CBOMCTBA MaTEeMAaTUUECKOTO OKHUIAHMS TPU pe-
IICHUH 33724, BEIYUCIATh MaTEMAaTUYECKOe OKUJaHNe OMHOMHAIILHOTO M TeOMETpHYe-
CKOT'0O pacIpeIeICHUN;

CBOOOJTHO OTEPUPOBATH MOHSTHIMU: JUCTIEPCHS], CTAHIAPTHOE OTKJIOHEHUE CITY-
YallHOW BEJIWYMHBI, IPUMEHSATH CBOWCTBA UCIIEPCUM CIy4YallHOW BETUYUHBI (pacnpesae-
JICHUSI) TIPU PEIICHUM 3aJ1ay, BBIYUCISATH AUCIEPCUIO M CTaHIAPTHOE OTKJIOHEHUE I'eo-
METPUUYECKOTO 1 OMHOMHUATIBLHOTO pacIpe/ieiICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH MO JaHHON BHIOOPKE M OLICHUBAThH Xa-
PAKTEPUCTUKHU T€HEPAIHHOM COBOKYITHOCTU JIAaHHBIX MO BHIOOPOUYHBIM XapaKTEPUCTHU-
kaMm. OLIeHUBaTh BEPOSTHOCTU COOBITUN U TIPOBEPSATH MPOCTEUINNE CTATUCTUUECKUE TH-
MOTE3bI, MOJIB3YACh U3YUEHHBIMH PACTPEACTICHUSIMH.
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TemaTuuyeckoe NJIAHUPOBAHUE

10 kaacc
Ha3Banue pa3aena (Tembl) KoanuecTBO OcHOBHOe coiep:KaHue OcHOBHbIE BU/IbI 1eSITEJIbHOCTH 00yYAKO M X~
4acos csl
DneMeHTHl Teopuu rpados 3 I'pad, csa3ublii Tpad, npeacrasienue 3anaun ¢ | [IpencTaBisTe 0ObEKTHI U CBA3HM MEXKIY HUMH C
oMOIIbIo Tpada. MOMOIUIbI0 Ipada, HAXOTUTh MYTU MEXKAY Bep-
Crenenp (BajIeHTHOCTb) BepuiuHbl. IlyTh B | mmHamu rpadga.
rpade. Llenu u uuknel. ['padsl Ha mnockoctu. | Beigensats B rpade uenu u nukibl. CTpouTs Je-
JepeBo ciydaliHOro 3KCepuMeHTa PEBO 0 ONMHMCAHUIO CIyYalHOTO OIBITA, OIHUCHI-
BaTh CIIy4aiiHbIe COOBITUSI B TEPMUHAX JIEpPEBa.
Pemarp 3a1auu ¢ momomisio rpadoB
CrnyualiHble OTIBITHI, CITY- 3 CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U CITY- Bb1iensiTe ¥ ONMUCKHIBaTh CIIy4aiiHbIE COOBITUS B
YyaliHbIe COOBITHS M BEPO- YaitHbIe COOBITUSI. DJIEMEHTapHbIE COOBITHUS CIIy4ailHOM OIIBITE.
ATHOCTH COOBITHI (ucxonpl). BepoatHocTh ciyuaitHOro coObITHS. | DOPMYIUPOBATH YCIOBUS POBEACHHUS CITy4aii-
BepositHOCTH cOOBITHI B OTIBITAX HOTI'O OIIBITA.
C PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBI- | HaxoauTh BEpOSTHOCTH COOBITUI B OMBITAX C
TUSIMHU PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU UCXOAAMHU
Onepanunu Hag MHO- 5 [lepeceuenue, 00beTMHEHNE MHOXKECTB U CO- Hcnonp3oBaTe quarpamMmsl JWnepa U

J)KECTBaAMU H COOBI-

TUSIMH.

CrnoxxeHue 1 yMHOKEHHUE BEPOSIT-
HOCTEH.

YcnoBHas BEpOATHOCTb.

Hesasucumeie coObITHSA

OBITUH, TPOTUBOIOJIOKHBIE cOOBITUS. DopMy-
J1a CJIO’KEHUSI BEPOATHOCTEN Y CII0BHAsA BEPO-
SITHOCTb.

YMHOXEHNE BEPOSITHOCTEN.

dopmylia YCIOBHOW BEPOSITHOCTH.
®opMyia noaHoM BepoATHOCTU. Pop-
myna baiieca. HezaBucumbie coObITHS

BepOaIbHOE OMHMCaHUE COOBITHI TIpH
BBITIOJIHEHUHM OTlepaluii Haj COOBITHS-

MHU.

OneHuBaTh U3MEHEHUE BEPOATHOCTEN COObI-
TUH TI0 MEPE HACTYIIJICHUS IPYTUX COOBITUI
B CiIy4aiiHOM ombITe. Pemars 3a1aun, B TOM
YHCIIE C UCIIOJIB30BAHMEM JIEPEBA CIIy4aiHO-
'O OIBITA, POPMYJI CIIOKEHUSI U YMHOKEHHS
BEPOATHOCTEMN
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DneMeHThl KOMOMHATOPUKU

Kombunatopnoe npasuio ymHoxxenus. [lepe-
CTaHOBKU M (pakropuain. Yucio coueranui.
Tpeyronbsauk [Tackans. @opmyia Gunoma
Herotona

DopmMyTUpOBaTh U I0Ka3bIBATH KOMOMHATOP-
HbIC (PaKTHI.

Hcnonb30BaTh NpaBUIO YMHOXKEHUS, H3YUECH-
Hble KOMOMHATOPHBIE (GOPMYIIBI IS IIEpeUrc-
JICHHUSI 3JIEMEHTOB PA3JIMYHBIX MHOKECTB, B
TOM YHCJIE HIIEMEHTAPHBIX COOBITUH B CITy-
YalHOM OIIBITE.

[Tonb3oBatbes Gopmysnol U TpeyrojibHU-

koM [lackans nig onpeneneHus yucia
COYETaHUU.

[Ipumensts Gpopmyny 6maoma HetotoHa s
peoOpa3oBaHus BEIPAKEHUI

Cepuu 1ocien0BaTeNbHbIX UC-
nbeiTanuil. Mcnwsitanus bepuy-
au. CiyuyaliHbli BBIOOp U3 KO-
HEYHO! COBOKYITHOCTH

bunapHbIii CIy4alHBII OIBIT
(ucnbITaHue), ycrex U Heyaya.

HezaBucumsble ucnbitanus. Cepust He3aBU-
CHUMBIX MCIBITAHUM 10 IEPBOTO yCIIeXa.
Cepus HE3aBUCUMBIX HCTIbITaHUH bepHyi-
. Ciy4aiiHblii BEIOOp M3 KOHEYHOH COBO-
kynHoctu. [Ipaktuueckas padota c uc-
M0JIb30BaHUEM DJIEKTPOHHBIX TaOJIHIL

Pa30uBath ci10XKHBIE IKCIEPUMEHTHI Ha OT-
JIeJIbHBIE UCTIbITaHus. Pemars 3agauu Ha 11o-
MCK BEPOSITHOCTEH COOBITHIA B CEpUU UCITBI-
TaHUH J10 MIEPBOTO yCIleXa U B CEPUAX UCIIbI-
TaHUW bepHyn, a Takke B ONBITax CO CIy-
YaiiHbIM BEIOOPOM M3 KOHEYHON COBOKYITHO-
CTH C UCIOJIb30BaHUEM KOMOWHATOPHBIX
(akToB 1 HopMyI1, B TOM UHUCIIE B XOJI€ MPaK-
TUYECKOW pabOThI C MPUMEHEHUEM CTaHapT-
HBIX QYHKIUI
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CityyaliHble BEJIMYMHBI U
pacnpeneneHus

14

Ciyuaiinas BenuuuHa. Pacnipenenenue Bepo-
stHocTel. [luarpamma pacnpeaenenus. Ore-
pauuu Haj cllydaliHbIMM BelnunHaMu. [Ipu-
Mephbl pacnpeneneHuid. bunapHas ciryyaniHas
BeJIMYMHA. ['eoMeTpruecKoe paci-peiesieHue.
bunomuansHoe pacnpenenenue. Maremaru-
YECKOE OKUJIAaHUE CITy4YalHON BEJTMYUHBI.
CoBMecTHOE pacrpeiesieHUe IByX Cly4YaiHbIX
BennuuH. HezaBucumele ciydaiiHble BETUYH-
Hbl. CBOMCTBA MAaTEMAaTUYECKOTO OXKUJAHUS.
Matematuueckoe Oxu1aHue OMHAPHOU CITy-
YalHOW BEJIMYMHBI. MaTeMaTHuuecKoe oxuaa-
HUE T€OMETPUYECKOT0 U OMHOMUATIBHOTO pac-
npeaeseHuii. Jucnepcus u ctanaapTHoe OT-
kioHenue. Jlucnepcust OuHapHON Ciy4aiiHOM
BEJINYUHBI.

CaoiicTBa aucnepcun. MareMatuyeckoe
O’KHJIaHHWE TTPOU3BEICHUSI U IUCTIEPCUS CyM-
MBI HE3aBUCUMBIX CIyYalHbBIX BEJIMUYMH.
Jucnepcusi OMHOMUAIBHOTO PaCIpeICICHHUS.
[IpakTuueckas paboTa ¢ UCMOJIIB30BAHUEM
AJIEKTPOHHBIX TaOJIHUIL

OcBauBaTh NOHATHUS: CIy4ailHasi BeTUYMHA,
pactipenenenue, Tabaua pacipeaesieHus,
JIuarpamMmma pacripe/eIeHHs.

HaXOIII/ITB 3HA4YCHUA CYMMBI U IPOU3BCACHU A
Cly4aiHbIX BeTU4uH. CTpOUTh OMHApPHBIE
pacmpeseNeHus 0 OMMCAHUI0 COOBITHI B
ciy4aifHbIX omnbiTaXx. CTpOUTH U pacro3HaBaTh
TeOMETPHUYECKOE U OMHOMHATILHOE pacipesie-
JICHHUSL.

Pemartp 3a1aun Ha BEIYMCIICHUE MaTeMaTHYe-
CKOT'O OXKHUJaHUs. CTpOI/ITI) COBMCCTHBIC pacC-
npenenenus. M3y4yars cBOiCTBa MaTeMaTuye-
CKOT'O OKHUJaHUs.

Pemarp 3amaun ¢ MOMOIIBIO HM3YYEHHBIX
CBOJCTB.

[To u3yueHHbIM (hopMylIaM HaXOUTh MaTeMa-
TUYCCKUEC OKUTAaHUSA CJ'IyIIaI\/'IHI)IX BCJINYHH,
UMEIOIINX T€OMETPUYECKOEe U OMHOMHUATIHHOE
pacnpeneneHus

OcBauBare IIOHITHSA: Aucnepcusda, CTaH-
JTapTHOE OTKJIOHEHHUE CIy4allHOW BeIH4Hu-
HBI.

Haxomuts pucnepcutro 1o
PacCIpeaeNeHHUIO.

N3yuats cBoicTBa qucnepcuu. 11o n3yden-
HBbIM (pOopMysIaM HaxOJUTh AUCIIEPCUIO0 OUHO-
MHAJIBHOT'O PACIpeleIeHuUs], B TOM YHCIIE B
X0/J1e MPAaKTUYECKOI paboThI

OBIIEE KOJIMYECTBO YA-
COB I10 [TPOTPAMME
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11 KIJACC

Ha3Banue pa3nena (Tembl) KoanuecTtBo OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00yYAKO M XCS
4acoB
3aKkoH OOJIBIINX YUCET 5 HepasencrBo YeObiména. Teopema Yebbrmé-| Pa3oupars gokazarenscTBa TeopemM. OcBanBaTh BbI-
Ba. Teopema beprysum. 3akoH OOJBIIUX YK-| OOPOYHBIA METO MCCIICOBAHUMN, B TOM YHCIIC B
ces. BEIOOpOYHBIN METO] HCCIIeI0BAaHUM. xozae
[TpakTiueckast paboTa ¢ UCIOJIB30BaHUEM IIPAKTHYECKOI PaboThI
AJICKTPOHHBIX TAOJINII
DneMEeHTbl MaTEMAaTUYECKOM cTaTu- 6 ['eHepaibHast COBOKYITHOCTb U CITy4aiiHast OcBauBaTh NOHATHA: FeHEPaIbHAsI COBOKYITHOCTD,
CTUKH BbIOOpKA. 3HAKOMCTBO C BBIOOPOUYHBIMH Xa- | BHIOOPKA, BRLIOOPOUHOE CPEeHEE U BHIOOPOUHAS
pakTepuctukamu. OLEHKa CPEJHETO U JucC- | aucnepcus. BerunciasTs BBIOOPOUHBIE XapaKTepu-
MIEPCUU TeHEPATIbHON COBOKYITHOCTH C IO- | CTUKHM M Ha UX OCHOBE OLIEHUBATh XapaKTEPUCTUKHU
MOILBIO BBIOOPOUYHBIX XapakTepucTuk. Ole- | reHepanbHONH COBOKYITHOCTH.
HUBAaHUE BEPOSTHOCTEH COOBITHI 110 BBIOOP- | OcBamBaTh MOHATHSA: CTATHCTHYECKAs TUIIOTE3A.
ke. Crarucruyeckas runoresa. Iposepka OrneHuBaTh BEPOSTHOCTH COOBITHI U TPOBEPATH
TNPOCTEHIINX THIIOTE3 C HOMOIBIO CBOHCTB | mpocTeiilme TUMoTe3sl Ha OCHOBE BHIOOPOUHBIX
U3YYCHHBIX pacrpesenenunit. [Ipaktnaeckas JTAHHBIX, B TOM YHUCJIE B XOJ€ MPAKTUYECKON
paboTa ¢ UCTIONIB30BaHUEM DIIEKTPOHHBIX paboTHI
Ta0IHI]
HenpepsiBHBIE CiydaliHbIE BEIH- 4 IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX Be- 3HAKOMUTHCS MOHATUSIMU: HETIPEPbIBHAS CITy4aii-

YUHBI (pacupeeneHus ), oKasa-
TEJIbHOE U HOPMAJIBHOE pacipee-
JIeHUS

In4iH. OYHKIMS ITIOTHOCTH BEPOSITHOCTH.
PaBHoMepHOe pactipenenenue. [Ipumepsl
3aJa4, IPUBOJALINX K TOKA3aTEIbHOMY U
K HOpMaJIbHOMY pacnpeneneHusMm. OyHk-
11 TUIOTHOCTU BEPOSATHOCTHU MOKA3aTENb-
HOTO pacnpeneneHuss. yHKIus MI0THO-
CTH BEPOSITHOCTH HOPMAJIBHOT'O pacIpeie-
JICHUA

Has BEJIMUMHA, HETIPEPBIBHOE paCIpeeiICHuUE,
(GYHKIMS TIOTHOCTH BeposiTHOcTU. Haxonnute
BEPOSITHOCTH COOBITUI IO JaHHOH (PyHKIMH
IJIOTHOCTH.

3HAKOMUTHCS C TOHSITUSIMU:

II0KAa3aTeIbHOE PACIIPENEIECHUE, HOPMAJIBHOE
pacnpezeneHue. BeiaensaTs o onucaHuio ciy-
YaiiHbI€ BEJINYUHBI, PACIIPEIETICHHBIE 10 IIOKa3a-
TEIbHOMY 3aKOHY, 110 HOPMAJIIbHOMY 3aKOHY.
Paz6upath npumepsl 3a1a4, PUBOIAIIUX K TOKa-
3aTeJIbHOMY PACIpPEIEICHHUIO U K HOPMAJIbHOMY
pacnpeeIeHUI0
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Pacnpenenenue Ilyaccona

[TocnenoBarenbHOCTh OIMHOYHBIX HE3ABU-
cuMbIX coObiTuid. Ilpumep 3amaun, npuso-
Jdiie K pacnpeaenenuto [lyaccona.
[TpakTyeckas paboTa ¢ MCHOIB30BAHUEM
AIIEKTPOHHBIX TAOJIUI

Bbiensare 1o onvcaHuio CIry4aiiHOTO OIIbITa Be-
JMYUHBI, pacrpeieleHHbIe 10 3aKoHy [lyaccona.
Pemrate 3aa4yn, B TOM 4uCIie B X0JI€ TIPaKTHYe-
CKOU paboThI ¢ MPUMEHEHHEM CTaHIaPTHBIX
(GYHKIMA 3JIEKTPOHHBIX TaOJINII

CBs13b MEXy CIIy4ailHBIMH BEJIH- 6 KoBapuanus 1Byx ciiydailHbIX BEJIUYHUH. OcBauBaTh NOHATHA: KOBapHaIus, ko3ppuunent
YUHAMU Koaddurment koppensiuu. CoBMECTHBIE KOppEJSALNY, JIMHENHAsA 3aBUCUMOCTb.
HaOIroAeHUs ABYX BCJIMYHH. BbI60p0‘IHBII71 OnennBath XapakTep CBI3U MEKAY CJ'Iy‘IaI‘/'IHbIMI/I
k0o puument koppensuuu. Pasnnune BCJIIMYMHAMH, UCXOJs1 13 NIpUpPOAbl JaHHBIX U
MESKJ1y TMHEHHOM CBSI3bIO U IIPUYNHHO- BBIYMCJICHHBIX XapaKTCPHUCTHUK.
CIICICTBEHHOM CBA3bI0. JIMHENHas perpec- Hcnonp30Barh AuarpaMmbl pacCEMBaHUs s
cust. [Ipakriyeckas pabora ¢ HCIOJIB30Ba- M300paKeHHsI COBMECTHOTO pacCerBaHMsl JaH-
HHEM DJIEKTPOHHBIX Ta0JIHIL HbIX. HaxoauTh KO UITMEHTHI OCH TUATPAMMBI,
B TOM YHCJIE B XOJI€ MPAKTUYECKOU paboThI ¢
MPUMECHCHHEM CTaHIAPTHBIX (PYHKIIHIA
O06001IeHNEe U CUCTEMATU3AIIHS 11 [IpeacraBneHue 1aHHBIX C TOMOMIBIO TA0- [ToBTOpATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUU JIIL ¥ TUarpaMm, ONKcaTeIbHas CTaTUCTU- | 3HAHUH
Ka, ONBITHl C PABHOBO3MOXHBIMU 3JIEMEH-
TapHBIMU COOBITUSMU, BEIYUCIIEHUE BEPO-
SATHOCTEU COOBITHH C MpUMEHEHUEM (Hop-
MyJ ¥ Tpadu4ecKuX METOI0B
(koopauHaTHAs TIpsiMasi, AEpeBo, Aua-
rpamma Jiiepa), ciaydailHble BeTMUUHBI U
pacrpeeneHusi, MaTEMaTHYECKOE 0KUIa-
HUE CIIyYalHOW BEJIMYHMHBI
OBIIEE KOJIMYECTBO YA- 34
COB TIO I[TPOT'PAMME
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