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Pabouas mporpamma o yueOHoMy npeamety «Martematukay (yriyOJeHHbIA YPOBEHB)
(mpenmeTtHas oOnacth «MaremaTtuka W HH(pOpMaTHKa») (Jgajgee COOTBETCTBEHHO —
mporpaMma TI0 MaTeéMaTHKe, MaTeMaThKa) BKJIIOYACT TOSICHUTEIBHYIO —3aIuCKY,
coziepkaHue 00ydeHUs, TIAaHUPYEMBIE Pe3yIbTaThl OCBOSHHUS ITPOTPaAMMBI IO MAaTEMATHKE,
TEMaTUYeCKOe TUIAHUPOBAaHWE, IMepedeHb (KoMu(pUKATOp) TPOBEPSIEMBIX TPEOOBAHHUHA K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBI CPEIHEro OOIIEeTro
00pa30BaHMsI U HIIEMEHTOB COZCPKAHU 10 MaTeMaTHKe.

[TosicauTenpbHAS 3aMMcKa OTpaskaeT OOIIMe IEeNW W 3aJaYd W3YYCHHUS MATeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEINOCHIIOK K €€ N3YYCHHUIO 00yJarOIUMHUCS, MECTO
B CTPYKType y4eOHOTO IJIaHa, a TakXKe MOAXOAbI K 0TOOpY COAepkKaHMsI, K OMPEICICHUIO
MJIAHUPYEMBIX PE3YIbTAaTOB U K CTPYKTYPE TEMATHUECKOTO TIIAHUPOBAHUS.

Copeprxkanre 00ydeHUs PACKPBIBACT COIEPKATEIbHBIC IMHUU, KOTOPBIC TIPEIJIararoTCs
JUTs1 00S3aTEILHOI0 U3YUEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl.

[[nanupyeMble pe3ynbTaThl OCBOCHHS TPOTPAMMBI IO MaTeMaTHKE BKIIOYAOT
JUYHOCTHBIE, METANPEAMETHBIC PE3YJIBTATHI 3a BECh MIEPHUO] 00yUEHHUS Ha YPOBHE CPEIHETO
o01ero o0pa3zoBaHus, a TakXKe MPEIMETHBIC JOCTHKEHUS 00YyYalOIIerocsl 3a Kax bl T
o0yueHus.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1mo maremaTvike YIJIyOJICHHOTO YPOBHS MJisi OOydyaloIMXCs Ha ypOBHE
cpeaHero oOmiero oOpa3zoBanusi paspadoraHa Ha ocHoBe DPI'OC COO c yuerom
COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, TPEABIBIAEMBIX K MATEMaTUUECKOMY 00pPa30BaHUIO,
U Tpaaulluid poccuiickoro oOpaszoBanus. Peanmm3zanus mnporpaMMbl IO MaT€MAaTHKE
o0OecreuynBaeT OBIIAJICHUE KIFOUEBBIMM KOMIIETEHIIUSMU, COCTABISIONMIMMHA OCHOBY JUISI
CaMOpa3BUTUA M  HEMPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh  OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEILHOTO PA3BUTHUSI IMYHOCTH 00YUYaIOIIUXCS.

B nporpamMme 1mo MaremaTuHKe YUYTE€Hbl WJIEU U TIOJOKEHUS KOHIICHIIUU Pa3BUTHUS
MaremMaTudeckoro oopasoBanus B Poccuiickoii deaeparun. MaTtemaTndeckoe 00pa3oBaHKe
JOJDKHO pemiaTh 3aaady oOecredeHus: HeoOXOIMMOTo CTpaHe 4Yuciaa OO0y4aromuxcs,
MareMaTudeckass TOATOTOBKa KOTOPBIX OblIa Obl JOCTaTOYHA  JJIsg MPOJOJDKECHHS
o0pa3oBaHUs 10 PA3JUYHBIM HANpaBICHUSM, BKIIOYas TMpPeErojiaBaHue MaTeMaTHKH,
MaTeMaTU4YeCKHe UCCIIeI0BaHUs, padoTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUI U APYTHUX,
a Takke oOecreueHuss s KakJoro oOOydaromierocss BO3MOXKHOCTH JOCTHIKCHHUS
MaTeMaTUYECKOM MOATOTOBKH B COOTBETCTBUHU C HEOOXOJAUMBIM eMy YpoBHeM. Ha pemienue
ATHUX 3aJlay HalleJIeHa MporpaMMa o MaTeMaTUKE YTIIyOJICHHOTO YPOBHSI.

HeobxoaumocTh MaTeMaTU4eCKOW TOATOTOBKH OOYCIIOBJIEHA OOYCJIOBJICHO POCTOM
Yycia CIEeUUaIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHMEM MaTeMaTUKu (B
chepe HSKOHOMHKH, OM3HECE, TEXHOJOTHYECKUX OO0JIacTaX, TyMaHUTapHBIX cdepax).
KonudectBo oOydarommxcs, s KOTOPHIX MaTeMaTHKa CTaHOBHUTCS (DyHIaMEHTOM
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o0pa3oBaHusl, MIIAHUPYIOMINX 3aHUMATHCS TBOPYECKOM M HCCIEAOBATENIbLCKOM paboTol B
o0JacTH MaTeMaThKd, HUHPOpPMATUKH, (U3UKHA, SKOHOMUKHM U B JIPYTUX O0OJIACTSX,
YBEJIMYUBACTCS, B TOM YHUCJIE C Y4€TOM OOy4arouuxcs, KOMy MaTeMaTuka Hy)XHa JUIs
MCIOJIb30BaHUs B IPO(ECCUsiX, HE CBI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknagHas 3HAYMMOCTb MaTEMaTUKU 00YCIIOBJIEHA TEM, YTO €€ MIPEAMETOM SIBIISIOTCS
(dbyHIaMEHTaIbHBIE CTPYKTYpPhl HAIErO0 MHpa: MPOCTPAHCTBEHHBIE (HOPMBI u
KOJIMYECTBEHHBIE  OTHOLICHHS,  (PYHKIMOHANbHBIE  3aBUCUMOCTH M  KaTErOpuu
HEOTPEACNEHHOCTH, OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEIACTBEHHOM OMBITE, O
JIOCTAaTOYHO CJIOKHBIX, HEOOXOIUMBIX JJIS Pa3BUTHS HAYYHBIX U TEXHOJIOTMUECKUX HJICH.
be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAaHUH 3aTPyIHEHO MOHUMAaHUE MPUHIIUIIOB YCTPOMCTBA
Y UCIOJB30BaHUSI COBPEMEHHOW TEXHUKHU, BOCTIPUATHE U UHTEPIIPETalns pa3zHO0O0pa3HOU
COLIMAIIBHOM,  3KOHOMHMYECKOW,  TOJUTUYECKOM  HHpopMauuu, Manod3PQeKTruBHA
MOBCE/IHEBHAsA TpaKTUYecKas JeATelabHOCTh. Bo MHorux cdepax mnpodeccuoHaabHON
JESTEIbHOCTU TPeOYIOTCSI yMEHMsI BBIIOJHATH PAacueThl, COCTaBIATh aJTOPUTMBI,
NPUMEHATHh (POPMYJIBI, TPOBOAUTH T€OMETPUUYECKHNE U3MEPEHHsS] W MOCTPOCHUS, YUTATh,
oOpalaTeIBaTh, WHTEPIPETHPOBATh U MPEACTaBIATH HH(OpPMaLMIO B BHJE TaOJIMIL,
auarpamm U rpapukoB, MOHUMATh BEPOSITHOCTHBIN XapakTep cly4yailHbIX COOBITUH.

OmHOBpPEMEHHO C pacuupeHueM cdep IpUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
oOmectBe Bce Ooyiee BaKHBIM CTAaHOBUTCS MAaTEMaTHYECKHH CTWJIb MBIIUICHHUS,
NPOSIBJISIIOIIMICS B ONpPENEICHHBIX YMCTBEHHBIX HaBblKax. B mporecce wu3yudeHus
MaTeMaTHKHU B apCeHall IPUEMOB U METO/I0B MBIIIJICHHS YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOUAIOTCA MHAYKIMS U ACAYKIWs, 000OIIeHHEe W KOHKPETH3aIus, aHalu3 | CHUHTE3,
KlaccuukanuMsa MW cucTeMaru3anusi, alcTparupoBaHue u  aHanorus. OOBEKThI
MaTeMaTHYECKUX YMO3AKIIIOUEHUH, IIpaBUjIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX  TOCTPOEHUH, CHOCOOCTBYIOT BBIpabOOTKE yMeHUS (POPMYJIHPOBATH,
00OCHOBBIBaTh W JOKa3bIBaTh CYXKICHUSA, TEM CaMbiM (OPMHUPYIOT JIOTUYECKUN CTHIIb
MbIIUICHUs.  Benmymas ponb  MOpUHAIICKUT MaTeMaTHKE B (dopMHUpOBaHUU
QITOPUTMUYECKON KOMIIOHEHTHl MBIIIJICHUSI M BOCHUTAHMM YMEHHUH JEHCTBOBATH 110
3aJJaHHBIM aJrOpPUTMaM, COBEPIICHCTBOBATh M3BECTHbIE M KOHCTPYHUpPOBaTh HOBbIC. B
Mpoliecce pelIeHus 3a7a4 — OCHOBBI JIJIsl OPraHU3alUu y4eOHOUM NIeITeTbHOCTH Ha YpOKax
MaTEeMaTHKHU — Pa3BUBAIOTCS TBOPUECKAas U MPUKIIAIHAS CTOPOHBI MBIIIJICHHUS.

OOydeHne maTeMaTHKe JaeT BO3MOXXHOCTh Pa3BHBAaTh y OOYYAIOIIMXCS TOYHYIO,
palMoHaNIbHYI0 W HWH(POPMATUBHYIO peYb, YMEHHE OTOMpATh HamOoJiee TMOIXOISIINE
S3BIKOBBIC, CHMBOJIMUECKHE, TpaduuecKhue CpEeACTBAa Uil BBIPAKEHUS CYXKICHUH U
HATJISITHOTO WX MPEACTaBICHUSI.

HeoOxoaumbpiM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABJISIETCs 00111ee 3HAKOMCTBO C METOJIaMU MO3HAHUS IEHCTBUTEIBLHOCTH, IPEJICTABIICHUE O
npeiMeTe W METOJE€ MaTeMaTHKU, €ro OTJIMYUSAX OT METOAOB €CTECTBEHHBIX U
rYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTEeMAaTUKH I PELICHHUS] HayYHBIX



U MIPUKJIAIHBIX 3a/1a4. MaTteMatnueckoe o0pa3oBaHnue BHOCUT CBOM BKJIaJl B (popMUpOBaHUE
oO11el KyIbTYphl YeJIOBEKA.

W3yyeHue MareMaTUKd CIHOCOOCTBYET JCTETMYECKOMY BOCIHMTAHMIO YeEJIOBEKa,
MMOHMMAHUIO KPacoThl M U3SIIECTBA MATEMATHYECKUX PACCYKIACHUN, BOCHPUITHUIO
reoOMeTpUYECKUX (HOPM, YCBOSCHUIO UJIEH CUMMETPHH.

[TpuopuretHbiMu 1ensiMu 00yuenust matematuke B 10 — 11 knmaccax Ha yrimyOiaeHHOM
YPOBHE IPOJOJIKAIOT OCTABATHCS: - - ¢opMHpOBaHNE IEHTPATHHBIX MATEMAaTHYCCKUX
NOHATUN (YUCIO, BEIWYMHA, TreoMmeTpuueckas ¢urypa, MEpeMeHHas, BEPOSTHOCTD,
GyHKUMS, TPOU3BOJHAS,  HWHTErpaig), OOECHeUYMBAIOIUX  MPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MATEMATHYECKOI0 00pa30BaHusl 00y4arOIINXCS;

- TOABEJICHUE O0YyYaOIIMXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTE€MAaTUKHU U OKPY’KAIOIIET0 MUPA, TOHUMAHUIO MAaTEMATUKHU KaK YaCTH OOIIEH KyJIbTypbl
YeJI0BEYECTBA;

- pa3BUTHE HHTEIUICKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEH  oOydaromuxcs,
MO3HABaTEJIbHOW AaKTUBHOCTH, HUCCIEAOBATEIbLCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
HMHTEpeca K U3YYEHUIO MaTeMaTHKH;

- popmupoBanue GyHKIIUOHATHLHOM MAaTEMAaTUUECKOU IPAMOTHOCTH:

YMEHHUSI paclo3HaBaTh MaTE€MaTUYECKUE aCIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsX U
NpyU  M3YYCHUH JPYyTrUX y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH u
3aKOHOMEpPHOCTEH, (opMynupoBaTh HUX Ha SA3bIKE MaTEMaTUKH U CO37aBaTh
MaTeMaTUYECKUE MOJICNIU, TPUMEHITh OCBOCHHBIM MaTeMaTUUECKUI anmapat JJisl peIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 33Jlad, WHTEPIPETUPOBATH U OLEHUBATh IOJYyYECHHbBIC
pEe3yabTaThI.

OCHOBHBIMM JIMHUSIMU cojepkaHusi mateMatuku B 10 — 11 kmaccax yriayOJieHHOTO
ypoBHs ABISIIOTCS: «Hucna u BeaucineHus», «Anredpay («Anredpandeckue BhIPAKECHUS,
«YpaBHEHHSI W HepaBeHCTBa»), «Hauama mareMarnyeckoro anamuza», «l'eoMerpusi»
(«'eometrpuueckne GUrypsl U ux cBOWCTBa», «l3MepeHrne TreOMETpUUYECKUX BEITUUYHHY),
«BeposTHOCTh M cTaTUCTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MApaJUIENbHO, KaXKJas B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCHUMO OJHA OT IPYTO#, a B TECHOM
KOHTaKTe M B3aumMojieicTBuu. KpoMme 3TOro, nx 00bEIUHSAET JIOTHUECKash COCTABJISIONIAs,
TPaIUIIMOHHO MPUCYILAas MaTeMaTUKE W MPOHMU3BIBAIOIIAS BCE MaTEMaTUUYECKUE KYPChl U
coaepxkarenbHbie JuHUU. ChopmynupoBanHoe Bo PI'OC COO tpebOoBaHHE «yMEHHE
ONEpUpPOBaTh TMOHATUSMU: ONpEIEICHHEe, aKcuoma, Teopema, CIEJICTBUE, CBOWCTBO,
MPU3HAK, JI0KAa3aTEIbCTBO, PABHOCUIIBHBIE (DOPMYIHUPOBKH, yMeHUE (OpMyIupoBaTh
o0paTHOE W TPOTHUBOTMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
UCIIONb30BaTh  METOJ ~ MaTEeMaTHUYEeCKOM  MHAYKUWHW, MPOBOAUTH  JOKAa3aTEJbHBIC
paccyXAeHus IpU PEIICHUH 3a7a4, OLICHUBATH JIOTUYECKYIO MPABUILHOCTh PACCYXKIACHUN»
OTHOCUTCA KO BCEeM Yy4eOHBIM Kypcam, a (HOPMHUPOBAHHE JIOTUYECKUX YMEHHM
pacnpenensercs 1o BceM rojaM oOy4eHusl Ha YpOBHE CpeIHEro 00IIero oopa3oBaHusl.



B cootBerctBun ¢ ®I'OC COO maTeMaTuka SBISETCS 00s3aTEIbHBIM MPEAMETOM Ha
JaHHOM  YpoBHe  oOpaszoBaHus. Hacrosmeid  mporpamMMoli 10  MaTeMaTHKE
npeaycMaTpUBAETCs U3yUeHHE yueOHOoro mpeamera «MaremaTukay B paMKax TpeX yueOHbIX
KYpCOB: «AnreOpa u Hayaja MaTeMaTUYeCKoro aHanusa», «l'eomerpus», «BeposiTHOCTh U
CTaTUCTUKa». DOPMUPOBAHUE JTOTHYECKUX YMEHUM OCYILECTBIISAETCA Ha MPOTSHKEHUH BCEX
neT oOy4eHusl Ha YPOBHE CpeAHEro o011ero 00pa3oBaHus, a JI€MEHTHI IOTUKU BKIIOYAIOTCS
B COZICp)KaHNE BCEX HA3BAHHBIX BHIIIEC YICOHBIX KYPCOB.

OO6m1ee YrciIo YacoB, PEKOMEHI0BAaHHBIX VISl U3YYeHUs] MaTeMaTuku, — 544 gaca: B 10
Kiacce — 272 4Jaca (8 yacoB B Hejieno), B 11 kimacce — 272 4daca (8 4acoB B HEJIEIIO).

Bo3MoxkHa KOPpEKTHPOBKA OOIETO YKCIIa 4YacOB, PEKOMEHIOBAHHBIX I U3YUYEHUS
nmpeaMera, ¢ y4eTOM HWHIWBHAYaJbHOIO IOJX0/Ja OOpa3oBaTeIbHBIX OpraHU3alui K
yIIIyOJICHHOMY M3Y4YEHUI0O MaTeMaTUKd, B paMKaxX COOJIOJIEHUS TUTHEHUYECKUX
HOPMAaTHBOB K HeJIETLHOM 00pa30BaTeIbHON Harpy3Ke.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) I'PaAKIAHCKOI0O BOCIIUTAHMUA:
C(bOpMI/IpOBaHHOCTI) I‘an(,HaHCKOﬁ ITO3UITNHN O6yanOHICFOCH KaK aKTUBHOI'O

¥ OTBETCTBEHHOTO YJIEHAa POCCHIMCKOr0 OOIIeCTBa, MPEICTaBICHHE O MAaTeMaTUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp TPakIaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI U JIPYroe), yMEHUE B3aMMOJIEUCTBOBATH C COIMATBHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUMCKOM TPa)KJAHCKOM WJIEHTUYHOCTU, YBaKCHUS K
MpOUIJIOMY W HACTOSIIIEMY POCCUHUCKOM MATEMATUKH, LIEHHOCTHOE OTHOLICHHE K
NOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB M POCCUUCKOM MAaTeMaTUYECKOW MIKOJIbI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMHKHU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCUHUCKOro Haponaa, CchHOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHWS, OATUYECKOTO TMOBEACHHMS, CBSA3AHHOTO C IPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHU HAYKH U AEATEIIBHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO BKJIA1a
B IIOCTPOEHUE YCTONUMBOIO OYyLIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYasi 3CTETUKY MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pacCyXICHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3InYHbIX BUJOB UCKYCCTBA;
5) pu3uyecKkoro BOCIMTAHMS:

chOpMHPOBAHHOCTh YMEHHUS TNPUMEHSITh MAaTeMAaTHUYECKHE 3HAHHS B HWHTEpecax
3I0pOBOr0 M 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBbIO
(310poBO€ MHUTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATAA W OTAbIXa, peEryJspHas
¢u3nYecKass aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3aHATHUSX CIOPTHUBHO-
03JI0POBUTENBHOMU JIEATEIBHOCTBIO;

6) Tpy10BOIr0 BOCIMTAHUS

TOTOBHOCTh K TPYAY, OCO3HAHWE ILIEHHOCTH TPYIOIIO0Hs, UHTEPEC K Pa3TUYHBIM
chepam mnpodeccCHOHATBPHOM  JEATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €e
MPUJIOKEHUSIMA, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyayimiel mnpodeccun U
peann30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC IUTAHBI, TOTOBHOCTH W CIIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUI0 M CaMOOOpa30BAHHUIO Ha MPOTSHDKEHUM BCEM KU3HH,
FOTOBHOCTh K AKTHBHOMY Yy4YacTUIO B PEIICHUU MPAKTUYECKUX 3a]a4 MaTeMaTUYECKOU
HaIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTh DIKOJOTHYECKON KYJbTYpPhl, TOHUMAHUE BIIUSHUS COIHAIBHO-
SKOHOMMYECKHX IPOIIECCOB HAa COCTOSHUE MPUPOIHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00aJbHOTO  XapakTepa HJKOJOTUYECKMX Mpo0JeM, OpHEeHTalMsd Ha NPUMEHEHHE
MaTeMaTUYECKUX 3HAHUW [Ji1 pEIIeHUs 3a7ad B 00JacTH OKpYXalolled Cpelibl,
MJIAHUPOBAHUE TIOCTYIIKOB M OIICHKH UX BO3MOKHBIX IMOCIIEICTBHH JJIsl OKPY KAIOIIEH CPe/Ibl;
8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOW NpPaKTUKH, MOHWMaHUE MAaTeMaTHYECKOM HAyKH Kak
chepnl YeTOBEYECKON NEATEeTLHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHSA
IIMBWJIM3ALIUMA, OBJAJCHUE S3BIKOM MaTEMaTUKH M MaTeMaTUYeCKOM KyJIbTYypou  Kak
CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIISATh MPOCKTHYIO U MCCIEA0BATEIBCKYIO
JEATEIbHOCTh MHIWBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate m3ydeHUss MaTEMAaTUKHA Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS Yy
oOyuaromierocsi OyayT chopMuUpoBaHbl TMO3HABAaTEIbHbIE YHUBEpPCAIbHBIE YyueOHBIC
NEHUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Y4COHBIC JEHUCTBHUS, PETYIATHBHBIC
YHUBEpCAIbHbIC YUCOHBIE ICHUCTBUSI, COBMECTHASI 1€ TEILHOCTb.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIC 1eHCTBUS
ba3oBble Jornyeckue 1efcTBUA:

BBISIBIIATh U XapAaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHWM MEXIy TMOHATUAMH, (HOPMYITUPOBATH OIPEACIICHUS TOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NMpPHU3HAK KIacCU(pUKALMK, OCHOBAHUA JJisi 0000IIEHUS U
CpPaBHEHUS, KPUTEPUU MPOBOJAMMOIO aHalM3a; BOCIPUHUMATH, (QOPMYIHPOBATH H
peoOpa3oBbIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHbIE, YaCTHBIC U
oOlue, YCIOBHbBIE; BBISBISATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U
MPOTUBOpPEYHs B (PaKTax, JaHHBIX, HAOIIOJIEHUIX U YTBEPKACHUSIX, MIPEAJIaraTh KpUTEpUn
JUTSL BBISIBJIEHHMS] 3aKOHOMEPHOCTEW M MTPOTUBOPEYMIA; J1€JaTh BBIBOJABI C UCIOJb30BaHUEM
3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHTYKTHUBHBIX
YMO3aKJIIOUCHH, yMO3aKJIIOUEHUA 10  aHAJIOTUM;, MPOBOJUTH  CAMOCTOSITEIILHO
JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKIAEHUN (MIPSAMBIE K OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAIMI0, TPUBOJUTHh MPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI; BBIOMpATh Cr1oco0 pelieHus yueOHoM 3a7aun (CpaBHUBATh HECKOIBKO
BapUaHTOB
pelieHus, BbIOMpaTh HamOoJiee MOIXOSAIIMN C YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPHUER).
ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:



UCIIOJIb30BaTh  BONPOCHI  KAaK  HUCCJENOBATEIbCKUM  MHCTPYMEHT  MO3HAHUA,
(dbopMyIMpOBaTh BOIPOCH, (PUKCHPYIOUIUME NPOTUBOpEUHEe, MNpoOJieMy, YCTaHaBIIMBATh
HUCKOMOE W JJaHHOE, (JOpMHUPOBATH TUMOTE3Yy, apIYMEHTHPOBATH CBOIO TO3UIHI0, MHCHHCE,
MPOBOAUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, MPoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHUSIMU, POIECCAMU; CAMOCTOSITEIIbHO
(dbopmyaupoBaTh 0000IIEHUS U BBIBOJIBI IO pe3yibTaTam
IPOBEJICHHOTO HAOMIOACHUS, MCCIEIOBAaHUA, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BEIBOJOB U 000OIIEHU; MPOTHO3UPOBATH BOZMOXHOE Pa3BUTHE Mpolecca, a
TaKXe BbIJBUTATh

IIPCAITOJIOXKCHHUA O €TO PA3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBIIATDH Je(hUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha BOTIPOC
W IS pelieHus 3ajaud; BbIOMpaTh MH(POPMALUIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB,
aHAJIN3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAITUIO PA3IUYHBIX BUIOB
1 (popM mpeacTaBiieHUs; CTPYKTYpPUPOBaTh HH(POPMALINIO, IPEJCTABIATH €€ B PA3IUYHbBIX
dbopmax, WUIIOCTPUPOBaTh TpadUyECKH; OIEHUBATh HAJEKHOCTh HWHPOpMAIMU TIO
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHBIE HeiiCTBUS
Oo0wenue:

BOCIIPUHUMATH ¥ (OPMYITUPOBATH CYXKIACHHS B COOTBETCTBHH C YCIOBUSAMHU | LIETSIMU
OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX W MHUCHbMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS MO XOAY pELICHMs 3aJaud, KOMMEHTUPOBATh IOJYyYEHHBIN
pe3ynbTaT; B X0/€ 00CYXXJEHHUS 3aJaBaTh BOIPOCHI MO CYILIECTBY 00CYXKIaeMOIl TE€MBI,
npoOJieMbl, pemaeMoi 3a7aud, BBICKA3bIBATh HJIEW, HAIICJICHHBIE Ha TIOWCK DEIICHUS,
COTIOCTABJIATH CBOM CYXKJCHUS C CYKACHUSIMH JPYTUX YIaCTHUKOB JAMANIOTa, 0OHAPYKUBATh
pa3ianyure U CXOJCTBO MO3UILIUN, B KOPPEKTHOU popme popMyIupoBaTh pa3HOTIacHs, CBOU
BO3P@)XEHUS; MPEACTABIATh PE3ybTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIIETOBaHMS,
MIPOEKTa, CAMOCTOATEIHHO BHIOMPATh (hOPMAT BBHICTYIUICHUS C yUYETOM 3a7a4 MPE3CHTAIlUN U
0COOEHHOCTEN ayIUuTOpHUHU.

PeryasiTuBHbBIE YHHMBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUA
Camoopranusamnus:

COCTaBJISITh IJIaH, AITOPUTM PELIEHUS 3a/1auH, BEIOUPATh CIOCOO PELICHUs C YUETOM
UMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI C yUeTOM HOBOM HH(OpMAaLIHH.

CaMOKOHTPOJIb:



BJIAJ€Th HABBIKAMHM TI03HABATEIBHON pEQIIEKCMU KaK OCO3HAHUSI COBEPILIAEMBIX
JNEUCTBUA ¥  MBICIMTENBHBIX TMPOLIECCOB, HMX Pe3yJbTaTOB, BIAJETh CHOCOOaMuU
CaMONPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yJIbTaTa PEIICHUs] MaTEMAaTHYECKOM 3a1auH;
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1auu,

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HaliJICHHBIX OIIUOOK, BBISIBICHHBIX TPYJHOCTEMN; OIIEHUBATh COOTBETCTBUE PE3yJibTaTa LEJIH
U YCIIOBUSAM, OOBSICHATH IPHYHUHBI
JOCTHXKEHUS WIM HEAOCTHXKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY, J1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATEILHOCTD:

MOHUMATh U KCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHON M MHIUBUIYAIbHON pabOThI
MIPHU PEIICHUH YYEOHBIX 337a4, IPUHUMATH 1€JIb COBMECTHOM JEATENBHOCTH, INIAHUPOBATh
OpraHM3alMi0 COBMECTHOM paloThl, pacmpeaensTh BHIbI pabdoT, IOroBapUBATHCA,
oOCyXJaTh Mpolecc U pe3yiabTaT padOoThl, 0000IIaTh MHEHHS HECKOJBbKUX JIIOJIEH;
y4acTBOBaTh B TIPYNIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3rOBbIE
HITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU JEHCTBUSA C
APYTHMHU 4YJ€HAaMH KOMaHJbl, OLICHUBATh KA4€CTBO CBOErO BKJaJa B OOLIUI MPOAYKT IO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

IIpeameTHble pe3yJbTaThl OCBOCHHUS (eaepasbHOW pabdodeid NporpaMmbl IO
MaTeMaTUKe MPEACTaBICHBI MO roJaM 00yUYeHUsl B paMKax OTAENbHBIX YY€OHBIX KYpCOB B
COOTBETCTBYIOIIMUX pa3AesiaX HACTOSAIIEU POrpaMMBI.

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa U Havajga MaTEMATUYECKOTO aHAIN3ay SIBJISIETCS OJTHUM W3
HanOoJsiee 3HAUUMBIX B MPOTpaMMe CPEIHEro 00I1ero o0pa3oBaHus, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOCCIICUMBACT MHCTPYMEHTAIBHYIO 0a3y ISl M3yYCHUS BCEX €CTECTBEHHO-
HAy4HBIX KypCOB, a C IPYTOil CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE
oOydJaromnuxcsi Ha YpoBHE, HEOOXOAUMOM JJIsi OCBOCHUSI MH(POPMATHUKH, OOIIIECTBO3HAHMSI,
UCTOPHUH, CIOBECHOCTH M JPYTHX AUCHUIUIMH. B pamkax JaHHOTO y4eOHOTro Kypca
oOyJaromuecs: OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(hopMyIUpPYET CBOU JOCTHKEHUSI B MaTEMaTUYECKOH (opme.



YyeOHbll Kypc ajnreOpbl U HaYal MATEMAaTHYECKOTO aHaIM3a 3aKJIaJbIBA€T OCHOBY JUIS
YCHEIIHOTO OBJAJCHUS] 3aKOHAMU (DU3UKU, XUMHH, OUOJIOTMM, MOHUMAHUS OCHOBHBIX
TEHJCHIINIA Pa3BUTHUSA SKOHOMHUKHU U 0OIECTBEHHOM JKMU3HHU, ITO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO UCIIOIB30BaTh UX IS
JanbHeiero oopa3oBaHus U B MOBCEIHEBHOW u3HHU. OBiajieHHe aOCTPAKTHBIMHU U
JIOTUYECKH CTPOTMMHU KOHCTPYKLHAMU anreOpbl M MAaTeMaTUYECKOTO aHa/IM3a Pa3BUBACT
yYMEHHE HaXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTb, I0Ka3bIBATh YTBEPKICHHUS
C TIOMOIIBI0O HMHAYKIHH U PacCyXkJaTh JEIyKTUBHO, HCIIOJIb30BaTh OOOOIICHHE WU
KOHKpETHU3all1Io, aOCTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUECKOE
MBIIIIEHHUE.

B xozxe u3ydyeHus yueOHOro Kypca «AnreOpa u Hayajga MaTeMaTUYECKOIO aHAIIA3a»
oOy4JaronIuecs: Mmoiay4yaroT HOBBIA OINBIT PEHICHUS MPUKIAIHBIX 3a7a4, CaMOCTOSATEIBHOIO
MIOCTPOCHUSI MATEMATHYECKUX MOJEJIEH pealbHbIX CUTYAIUi, THTEPIPETAIIUU TOJTYYEHHBIX
PELICHUI, 3HAKOMSATCS C IPUMEpaMi MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOpPaMHu.

VY4eOHblIil Kypc 0051aaeT BOCIIUTATEIbHBIM TOTEHLUATIOM, KOTOPBIM peann3yercs Kak
yepe3 yueOHbI MaTepuai, CocOOCTBYIOIUN (POPMUPOBAHNIO HAYYHOTO MUPOBO33PEHMUS,
TaKk W yepe3 chneuupuky ydeOHOH [eATeNbHOCTH, TpeOylomeld Mpoa0HKUTEIbHON
KOHLIEHTpallul BHHUMaHHSI, CAMOCTOSITEIbHOCTH, AKKypPaTHOCTH M OTBETCTBEHHOCTH 3a
MOJIyYE€HHBIN PE3YJIbTAT.

B ocHoBe meTouku oOy4eHus aareOpe U HayajgaM MaTeMaTUYecKOro aHaJIu3a JIEKUT
JesITeIbHOCTHBIN NMPUHIUI 00yYEeHHUS.

B crpykType ydeOHOro kypca «Anredpa ¥ Havajlla MaTeMaTHYECKOTO AaHaJIU3a»
BBIJICJIEHBI CJIEIYIOUIUE COJEPKATEIbHO-METOIUYECKHE JTUHUMU: «Hucna U BBIYUCICHUS,
«Dyukuun u rtpaduxku», «YpaBHEHHUS U HepaBeHCTBay, «Hawama maremaTHueckoro
aHanu3a», «MHOXKeCTBa U JIOTHKay». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE JTUHUN
M3Yy4aroTCs Ha MPOTSHKEHUH IBYX JIeT OOy4YEeHHMs Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHus,
€CTECTBEHHO JIONOJIHSSL JIpyr Jpyra W TIOCTETNIEHHO HAChIAsACh HOBBIMHU TeMaMu H
paznenamu. JlaHHBIN yuyeOHBIN KypC SBISETCS UHTETPATHBHBIM, IMOCKOJIBKY OOBEIUHSET B
cebe coaepkKaHHE HECKOJbKUX MaTeMaTHMYeCKUX AMCLUMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTUUYECKUN aHaIN3, TEOPUS MHOXECTB, MaTEMaTUYECKasl JIOTHUKA U
apyrue. Ilo wmepe Toro kak oOydwaromiyecs OBJIAJEBAalOT Bce Oosiee MIUPOKUM
MaTeMaTHYECKUM almnapaToM, Y HUX IOCJIeI0BaTebHO (POPMUPYETCS U COBEPILICHCTBYETCS
YMEHUE CTPOUTHh MATEMATHUYECKYIO MOJIEIb pPEabHOM CHUTyallMH, MPUMEHATH 3HAHUS,
MOJIyYeHHbIE TMpPU H3YyYEHUH YYEOHOro Kypca, [IJIs PEIIeHHs CaMOCTOATEIbHO
c(hOpMyTUPOBAHHONW MAaTEeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKAass JMHUSA «YHWCIa W BBIYMCICHHSD)  3aBEPIIACT
(dhopMHUpOBaHNE HABBIKOB MCIIOIB30BAHUS IEUCTBUTENIBHBIX YK CEIl, KOTOpPOE ObLIIO HaYaToO Ha
YpPOBHE OCHOBHOTO 00miero oOpa3zoBanus. Ha ypoBHe cpemHero obimiero oOpa3oBaHUs
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0co00e BHUMaHUE yzensercs (OpMHpPOBAHMIO HABBIKOB PALMOHAJIBHBIX BBIUMCIIECHUH,
BKJIFOYAIOUINX B €€0s MCIOJB30BAaHUE PA3JIMYHBIX (POPM 3aMKCU YHCIIA, YMEHUE JeNaTh
MPUKUJIKY, BBIIOJHATH MPUOJIMKEHHBIE BBIUMCIEHUS, OLICHUBATh YHCIOBBIE BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTUYECKUMHU KOHCTaHTaMU. MHOXECTBa HATypaJbHBIX, LEJbIX,
PALMOHAIBHBIX U JCUCTBUTEIBHBIX YUCEI TOIOJIHAOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEIL.
B kaxmoMm u3 3THX MHOXECTB pPacCMaTpUBAIOTCA CBOWMCTBEHHBIE €My CHEIH(pHUECKUE
3a/la4yd U Olepaluu: JEJCHHE HAIEJI0, ONEPUPOBAHUE OCTATKAMHM HAa MHOKECTBE LIEJIBIX
qucelsl, 0coOble CBOMCTBA PAlMOHAIBHBIX M HUPPALUOHAIBHBIX YHUCEN, apUPMETHUECKUE
OIlEpaLlH, a TAKKE U3BJICUYCHNE KOPHS HATYypaJIbHOM CTEIIEHN HA MHOKECTBE KOMIUIEKCHBIX
yycen. brarogaps mociieqoBaTENIbHOMY PACUIMPEHHIO Kpyra HMCHOJIb3YEMbBIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSIMH WX TNPUMEHEHHUsS JJI1 PpEUIeHUs pa3Iu4yHbIX 3a/1a4
(bopMupyeTcs IPeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HAYKH U €€ POJIM B IOCTPOCHUU
MOJIEJIEH peanbHOro MUpA, IHUPOKO UCHOJIB3YIOTCS 0000IEHNE W KOHKPETU3AIHSL.

JIunus «YpaBHEHMs U HEPABEHCTBA» PeaI3yeTCs Ha MPOTSKEHUU BCEro 00y4YeHUs Ha
YpPOBHE cpeaHero ooOmero oOpa3oBaHMs, MOCKOJIbKY B KaxaoM paszaene IIporpaMmebl
IPEyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3ajady. B pe3ynprate oOydarommuecs
OBJIAJICBAIOT PA3JMYHBIMU METOJAMHM PEUICHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JJOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TakXKe 3aJady, cojaepkalux mnapaMmerpbl. [lomydeHHble yMEHHUS MIUPOKO
UCIOJIB3YIOTCSL MPU UCCIENOBAaHUM (YHKIUI C MOMOILIBI0 MPOU3BOAHOMN, NPU pEIHICHUU
NPUKIAJHBIX 3a/ad M 3a/7ad Ha HaxXOXKJACHHE HauOOJIbIIMX M HAUMEHbIINX 3HAaYeHHM
¢bynkuuu. J{anHas comepxaTenbHas JUHUS BKIIOYAET B ce0s Takxke (GopMUpPOBaHUE YMEHUI
BBIMIOJIHSATH PacyeThl 1o GopMyliaM, IpeoOdpa3zoBaHusl pallMOHAIbHBIX, UPPALIMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUIN, a TaKKE BBIPAXKECHUM, COAECPKAIIUX CTENECHU H
norapudmsl. baaronaps uzyueHuto anredpandeckoro Marepuaia mpoucXoauT JanbHenee
pPa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOIO MBIIIJIEHUSI 00YyYarolmuxcs, GopMUpyrOTCs
HaBBIKH JE€AYKTUBHBIX PacCy>KIEHUM, paboThl C CUMBOJIbHBIMU (hOpMamH, MPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHUCHUMOCTEH B BUJE PaBEHCTB M HEpaBEHCTB. AnreOpa mpejiaraer
3¢ (deKTUBHBIE MHCTPYMEHTHI JUISl PEIICHUS TPAKTUUYECKUX U €CTECTBEHHO-HAYYHbIX 3a/1a4,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK sI3bIKa HAyKH.

CopepxxarenpHo-MeTOIMYecKast TUHUS «DYHKIMH U TPpaQUKI» TECHO MEpeIieTaeTcs
C JpYTUMH JIMHUAMH Y4YeOHOro Kypca, IOCKOJbKY B KakOM-TO CMBICIE 3aJaeT
MOCJIEIOBATEIbHOCTh M3yU€HUs] MaTepuana. V3ydeHue CTeneHHOW, MOoKa3aTelbHOH,
norapu(MUUECKOW U TPUTOHOMETPUYECKUX (YHKIHMA, WX CBOWCTB U TPapUKOB,
UCIOJIb30BaHue (DYHKIUHN JJIs pellieHus 3a/1a4 U3 APYTruX Y4eOHbIX MPEAMETOB U PEeaTbHOU
’KU3HH TECHO CBSI3aHO KAK C MAaTEMATHUYECKUM aHAJIM30M, TAaK U C PELICHUEM ypaBHEHUHN U
HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMaHUE yenseTcs (OpMUPOBAHUIO YMEHUS BbIpaXkaTh
dbopMynaMy 3aBHCHUMOCTH MEX]y Pa3IUYHBIMU BEIMYMHAMH, UCCIEA0BATh MOJTyYEHHBIE
byHKIUM, CTpOUTh WX Trpaduku. Marepuan 3TOH coaep:KaTeIbHOW JIMHWW HAaleJeH Ha
pa3BUTHE YMEHHUI U HAaBBIKOB, IIO3BOJIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXIY BEIUIMHAMU
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B pa3nuuHOM (opme: aHAIUTHYECKOH, rpaduueckoid u cioBecHOW. Ero wusyueHwue
CIIOCOOCTBYET Pa3BUTHUIO AITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETHU3AIM1, HCTI0JIb30BAHUIO aHAJIOTHM.

ConepxarenpHas JmHMS «Hadama  maremMaTrnueckoro  aHain3a» — MO3BOJISIET
CYIIECTBEHHO PACHIUPUTH KPYT KaK MATEMATUYECKUX, TAK U TPUKIAAHBIX 3a/1a4, JOCTYITHBIX
OoOy4JaronumMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH TPadUKH CIOKHBIX
GyHKUIMMA, onpeesTh X HauOOoJbIIMe U HAaUMEHBIIUE 3HAYCHUS, BBIUUCIATH TUIOMIAIH
buryp u o0OBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpeHHs mpolueccoB. JlaHHas
coAep KaTelibHasl JIMHUSL OTKPBIBAET HOBBIE BO3MOXXHOCTH IMOCTPOCHUS MAaT€MaTHYECKHX
MOJIEJIEN pealbHbIX CUTYAIMW, O3BOJIAET HAXOAUTh HAMITYUIIEE PEIICHUE B MPUKIAAHBIX,
B TOM UYHCIE€ COUHAIbHO-3KOHOMUYECKHX, 3aJadyaX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTUYeCKOro aHajihu3a CHOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (HOpMalibHO-
JIOTUYECKOTO UM KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJIIEHUS 3aKOHOB MAaTEMAaTHUKHU B HAYKE, TEXHUKE U UCKYCCTBE.

OOyuaroiyecs y3HalOT O BBIIAIOMIMXCA PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTEeMaTHUKHU KaK HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOUYECKass JUHUS «MHOXecTBa M JIOTWKa» BKJIIOYaeT B cels
AJIEMEHTHl TEOPUH MHOXKECTB M MATEMATHUYECKOM JIOTUKHU. TeOpeTHKO-MHOKECTBEHHBIE
MPECTaBIICHUS] TPOHU3BIBAIOT BECh KYPC IIKOJBbHOW MaTEMAaTUKU U MpeajiaraloT Haubdosee
YHUBEPCAIBHBIN S3bIK, 00bEIUHSIIONIUA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUN, OHU
CBSI3BIBAIOT Pa3HblE MATEMATUYECKUE NMCUUIUIMHBI U UX NPWIOKEHUS B €IUHOE LIEJOE.
BaxxHO naTh BO3MOXKHOCTH 00ydYaronieMycsi TOHUMaTh TEOPETUKOMHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMATUKHU W MCIIOJIb30BaTh €r0 [JI BHIPAXKEHUS CBOMX MbICIEH. pyrum
BOXHBIM MPU3HAKOM MATEMaTUKHA KaK HAyKd CIIeAyeT NpPU3HATh CBOMCTBEHHYIO €W
CTpPOTOCTh OOOCHOBaHM U CJEJAOBAHHME OMNPEACICHHBIM TMpaBUJIaM TOCTPOCHUS
JI0KA3aTeNbCTB. 3HAKOMCTBO C DJEMEHTAMHU MaTeMaTHYEeCKON JIOTUKH CIOCOOCTBYET
Pa3BUTUIO JIOTHYECKOTO MBINLICHUS] OOYYaroOUIUXCs, TMO3BOJISIET MM CTPOUTh CBOU
paccyXJeHus Ha OCHOBE JIOTMUECKHUX TpaBWi, (POPMHUpPYET HABBIKU KPUTHYECKOTO
MBIILJICHUS.

B yuyebHoM Kypce «AinredOpa M Hayajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBl MaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOpbIE TMPHU3BAHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIEJICH peabHBIX CUTYaIlui, UCCIEAOBAHUS dTUX
MoOJIeJiel ¢ MOMOILBIO anmnapara anreOpbl U MaTeMaTHYEeCKOro aHalin3a, UHTEepIpEeTaluu
MOJYYEHHBIX PE3YyJbTaTOB. Takue 3aaHus BILUICTCHBI B KaXK/IbIA W3 pa3/ieJIOB IPOTPAMMBI,
MOCKOJIBKY BECh MaTepuall y4yeOHOro Kypca IIHPOKO WCIHOIB3YeTCA JUIsl PEeHIeHUs
NPUKIAAHBIX 3a7ad. [lpw pemeHun peanbHBIX TNPAKTHYECKUX 3a7ad  OOydaromiuecs
pa3BUBAIOT HAOJIOJIATEILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOrUI0, 00001IaTh U KOHKPETU3UPOBATh MpobieMy. JlesTenbHOCTh Mo
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(hOpMUPOBAHHIO HABBIKOB PEIICHHSI IPUKIIATHBIX 337[a4 OPTaHU3YETCs B IPOLIECCE U3YICHUS
BCEX TeM yueOHOro Kypca «Anrebpa u Hayaia MaTEMaTHUECKOTO aHAIIA3ay.

OO01Iee 4rciIo 4acoB, PEKOMEHIOBAHHBIX JIJIs M3YYEHUST YIeOHOTO Kypca «Anredpa u
HayaJla MaTeMaTUYEeCKOro aHainu3a», — 272 dvaca: B 10 kmacce — 136 yacoB (4 yaca B
Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIIO).

Bo3moskHa KOppeKTHpOBKa OOIIETo YKCiIa 9acoB, PEKOMEHIOBAHHBIX ISl U3yUYEHUS
y4eOHOro Kypca, ¢ y4eTOM MHIANBUAYATHHOTO TOIX0a 00pa30BaTEIbHBIX OpraHU3AINA K
yIIIyOJIGHHOMY HW3YYCHHIO anreOpsl W Haval MaTeMaTWYeCKOTO aHalu3a, B paMKax
COOJTIO/ICHNSI TATHEHNYECKIUX HOPMATHBOB K HEJETHHOM 00pa30BaTeIbHON HArpy3Ke.
COIEPXAHUE OBYUYUEHUASA
10 KJIACC

Yucsia 1 BIYMCICHUSA

Pannonanpupie  uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, TPOLICHTHI,
OeckoHeuUHbIe Tepuoandeckue aApoou. [IpuMenenue apoOell U MPOLEHTOB IS PEIICHUS
MIPUKIIA/IHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJbHON KU3HHU.

JlelicTBUTENBHBIC UKciia. PalinoHanbHbie U MppallMOHAIbHBIC Ynciia. ApudMeTuiecKue
Onepannu ¢ JCUCTBUTEIILHBIMA YUCIaMU. MOyJb JEHCTBUTEIBHOTO YUCIIA U €70 CBOMCTBA.
[TpubnuxeHHbIe BBHIYUCIICHUS, MPaBWIa OKPYIJICHUS, MPUKHUAKA U OIEHKA pe3yJibTara
BBIYMCIICHUU.

Crenenp ¢ neiaplM mokazareneM. bunom Hrprorona. Mcmoiwp3oBaHue moaxonasiieit
dbopMbl 3amucH ACHCTBUTEIBHBIX YMCEN JJisi PEIICHUs TMPaKTUYECKUX 3ajady |
MPEJCTABIICHHS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MOKA3aTEJIEM U €€ CBOWCTBA, CTENEHb C ACHCTBUTEIILHBIM
MOKa3aTEeIIEM.

Jlorapudwm yucna. CoiicTa jorapudma. JlecaTuunbie ¥ HATYpaIbHBIC JTOTaPU(PMBI.

CunHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCJIOBOr0 apryMeHTa. APKCHUHYC, apKKOCUHYC
Y apKTaHT€HC YKHCJIOBOr0 apryMEHTA.

YpaBHEHUs U HEPABEHCTBA.

ToxxmecTBa W TOXKIECTBEHHBIE MpeoOpa3oBaHUs. YPpaBHEHHE, KOPEHb YpPaBHEHUSI.
PaBHOCUIIbHBIE YpaBHEHHUS U YpPABHEHUS-CIIECTBUS. HepaBeHCTBO, pellieHNE HEPABEHCTBA.

OCHOBHBIE METOJBI PELICHUs] IEIbIX MU JAPOOHO-PAIMOHANBHBIX YpPaBHEHUH WU
HEpaBEHCTB. MHOrO4IEHBI OT OJTHOW NMEPEMEHHOM. JleTeHne MHOTO4YJIeHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHoOrousneHs ¢ 1ieasMu K03 huIimeHTaMu.

Teopema Buera.

[IpeoOpazoBaHus YKCIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonansuble ypaBHEHHS. (OCHOBHBICE METOAbl PEIICHUS HUPPAMOHATIBHBIX
YpPaBHEHUM.
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[Toka3arenbHble ypaBHEHUA. OCHOBHBIE METO/BI PELICHUS TOKA3aTEJIbHBIX YPABHECHUM.

[IpeoOpa3zoBanue BRIpaXKEHHM, COACPIKAITIX JTOTAPU(MBEI.

Jlorapudmuueckre ypaBHeHUs. OCHOBHBIE METOJbl PEHICHHS JIOTapU(DPMHUUECKUX
YPaBHCHUU.

OcHoBHBIC TpUroHOMeTpUYeckue Gopmyinbl. [Ipeodpa3oBaHre TPUTOHOMETPUUECKHUX
BbIpaXKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemenne crucrem NMHENHBIX ypaBHEHHMHW. MaTpuiia CUCTEMBI JTMHEWHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro TEOMETPUUECKUNA CMBICII U CBOMCTBA, BBIYMCIIEHUE €TI0
3HAYEHUsS, MPUMEHEHUE OMNPENEIUTEN I PEIICHUS CUCTEMbl JIMHEWHBIX YPaBHEHUM.
Pemenne nmpuknagHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHU. VccienoBanue
MMOCTPOCHHON MOJENM C MMOMOILBIO MaTPUIL U ONPEICIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEIICH PeallbHOM CUTYallMU C IMOMOILBIO YPaBHEHUU
1 HEpPaBEHCTB. [[puMeHeHrne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4
Y 33J1a4 U3 Pa3IN4HbIX 00JacTeil HAYKH U PEabHOU KU3HH.

DOyHKUMU U TpaGuKHn

OyHKIMs, crnocoOsl 3ananus GyHkImu. B3anmuo oOpatHbie pyHkunu. Kommosunus
bynkuwmii. ['padux byHkumum. neMeHTapHbie mpeodpa3oBaHus rpadUKoB GyHKIIUH.

OOsiacTp ompefeNneHuss W MHOXKECTBO 3HaueHMd (QyHkouu. Hynmu  QyHxuuu.
[IpomexxyTkn 3HaKOMOCTOSIHCTBA. YeTHbie W HedeTHble QyHkiuu. [lepuoamdeckue
¢dbynkuun. [IpoMexyTku MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl © MUHUMYMbI (DYyHKITUU.
HawnGosnbiee 1 HauMeHbIee 3Ha4YeHUs (QYHKIINHA HAa POMEXKYTKE.

Jluneiinasi, KBagpaTU4Has U  JpOOHO-TMHEWHas  (QYyHKOUH. DJIEMEHTapHOE
MCCJIEIOBAHKE U TTOCTPOCHUE UX TPadUKOB.

Crenennast (yHKIMSI C HaTypaJIbHBIM U IIEJIBIM MOoKa3aresieM. Ee cBolicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpPHS n-0¥ CTENEeHU KaK PYyHKIIMKA OOpaTHOM CTENEHN C HATypaJbHbIM
MOKa3aTeJIeM.

[lokazatenpHast u JorapudmMuyeckas (QyHKIIMM, WX CBOMCTBA U TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckas OKpPYKHOCTb, OTPEICICHUE TPUTOHOMETPUUYECKHUX (DYHKIIHMA
YHCJIOBOTO apTyMEHTA.

@OYHKIIMOHAIBHBIE 3aBUCHMOCTH B pPCAIBHBIX IIpoleccax M ABICHUAX. | paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Havana MmareMmaTnyeckoro aHajiu3a
ITocnenoBaTenbHOCTH, CHOCOOBI 3a7aHus MOCJIEI0BAaTCIIbHOCTEH. Meton
MAaTEMATUYECKON WHIAYKUMA. MOHOTOHHBIE W OrPaHUYEHHBIC IOCJIEIOBATEIBHOCTH.
Hcropusi BOBHUKHOBEHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHa/In3a 0ECKOHEUYHO MaJIbIX.
Apudmernueckass ©W TeoMeTpuUyeckas Tmporpeccuu. beckoHedHo yObIBaromiast
reomerpudeckas mnporpeccus. CyMma OeCKOHEUHO YOBIBAIOMIEH T'€OMETPHUECKON
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nporpeccur. JIMHEWHBIM W SKCIOHEHIMAIbHBIA pocT. YHucno e. DopMysa CIOXKHBIX
IPOLEHTOB. VCIIONb30BaHUE IIPOTPECCUM I PELICHUS PEANBHBIX 3a4ad IMPUKIAIHOTO
Xapaxkrepa.

HenpepriBable GyHKIIMM U WX cBoWcTBAa. TOYKM pa3pbiBa. ACHMIITOTHI TpaduKOB
¢yskuii. CBoiicTBa (yHKIMI HENPEPBIBHBIX HA OTpe3Ke. MeTo MHTEPBAJIOB JIs pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUH JIJIs pEIIeHHs 3a/1a4.

IlepBass u BTOpas mnpousBoaHble (yHKUMU. OmnpeneneHUe, IeOMETPUUYECKUH U
(du3nueckuil CMbICI IPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpapuKy (pyHKIHH.

[TpousBogubie aneMeHTapHbIX (QyHKIMA. [Ipoms3BogHas CyMMbl, MPOU3BEACHUSA,
YaCTHOTO ¥ KOMITO3ULUHU (QYHKIHI.

MHo:xecTBa H JIOTHKA
MHOK€eCTBO, Ollepalluiyd HaJ MHOXXECTBaMH W HUX CBOMcTBa. Jluarpammel Ditnepa—
Benna. IlpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOTO ammapara sl ONMMCAaHUS PEaTbHbIX
MPOIIECCOB U ABJICHUHN, IPU PEIICHUH 3aJ]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.
OmpeneneHue, TeopeMa, CBOMCTBO MaTeMaTHYECKOIO0 OOBEKTa, CJEJCTBHE,
JIOKA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yucaa v BIYUCICHUSA
Harypanbabsie U nenpie uncia. [IpuMeHeHre NMPU3HAKOB AEIMMOCTH LEJIBIX YHCEIl,
HauOobpIui o0mumit nenurens (nanee — HOJl) u HauMeHbliiee ob1iee kpatHoe (fanee —
HOK), octaTkoB no Mmoayto, anroputMma EBkinmnaa aiis pemenus 3a1ay B IEbIX YnCIax.
KommnekcHble uyucna. AnreOpandeckas M TpUTOHOMETpuUueckas (OpMbl 3alKcH
KOMIUIEKCHOTO 4ucia. Apu@MmeTrudeckue Ofnepalud ¢ KOMIUIEKCHBIMUA — YHCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YMCENl Ha KOOpAMHATHOW MockocTu. dopmyna Myaspa.
Kopau n-oi crenenu n3 KOMIUIEKCHOTO uucia. [I[puMeHeHue KOMIUIEKCHBIX YUCEN IS
penieHust PU3NIECKUX U TE€OMETPUIYECKUX 3aad.
YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIIHOCTh YPABHEHHMU M HEpPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI H
CUCTEMBI-CIIEACTBHs. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUYECKUX YPaBHEHHUH C MOMOILIBIO TPUTOHOMETPUUYECKON
OKPY’KHOCTH. Pernienne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl DPEIICHHS] CHCTEM U COBOKYNHOCTEH pPallMOHAJBHBIX,
UppalMOHAIbHBIX, T0KA3ATEIbHBIX U JOTApU(PMUUECKUX YPaBHEHUI.

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C ITapaMCTpaMH.
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[IpumMeHeHue ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U
3a/lay U3 pa3IMYHBIX 00JacTel HayKU W peajbHOM KU3HHU, MHTEPHpPETAlUs MOJTYYSHHBIX
pE3yNbTATOB.

DOyHKUUM U TPaduKu

['padux komno3uruu pyHkuuil. 'eomerprueckue 00pas3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.

Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne MeTonnl pellieHHs] ypaBHEHUM M HepaBeHCTB. I 'paduueckue MeTombl
peleHns 3a1a4 ¢ mapameTpamu.

Hcnonb3oBanue rpa@ukoB GyHKINHN A1 UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbI€ BO3HHMKAIOT MPU PEHICHUH 3a7a4 U3 JPYTUX YYEOHBIX MPEIMETOB U peajbHOU
KU3HU.

Havana mareMaTH4ecKOro aHaIu3a

[IpumeHeHrne TNPOU3BOMHOM K MCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxokneHue HamOOIbIIEro M HAUMEHbBIIEro 3HAUYE€HUN HENpepbIBHOU
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne nMpoOM3BOJHON I HAXOXKACHUS HAWITYYIIEro PELIeHUs B MPHUKIIATHBIX
3ajavax, AJis ONPEJeNICeHUsl CKOPOCTH M YCKOpPEHUs Ipolecca, 3aaHHOTo (GopMyIIoN min
rpadukom.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  mepBooOpasHbix.  llepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNurterpan. ['eomeTpuyecknii CMbICI MHTErpajia. BbplUuciIeHHWE ONpPENeIEHHOrO
uHTerpana no gopmyne Herotona—Jlenouuna.

[IpumeHeHne uHTErpana s HaXOXACHHUS IUIOAACH MIOCKUX (UIyp U 0OBEMOB
r€OMETPUYECKUX Tell.

[lpumepsr  pemenuit  guddepeHnnanbHbIX  ypaBHeHWH.  Maremartnueckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIECCOB C MOMOIIBIO AU hepeHIInaTbHbIX YpaBHEHUH.

NPEAMETHBIE PE3YJIBTATHI

K koniy odydyenust B 10 kiaacce oOyyaromuiics NOJYy4YUT CIEAYIOLIUE MPEIMETHBIE
pe3ynibTaThl MO OTIAEIBHBIM TemaM (enepasibHON paboyell mporpaMmbl y4eOHOrO Kypca
«Anre0Opa 1 Hayajla MAaTeMaTHYECKOTO aHATTu3ay:

Yuciaa 1 BbIYUCTICHUSA:

cBOOOZIHO  ONEpUpPOBAaTh MOHATUSAMM:  PALMOHAIBHOE  YHUCIO, OECKOHEYHas
nepuoanyecKkas ApoOb, MPOLIEHTHI, HPPALUOHAIBHOE YHCIIO, MHOKECTBA PALlMOHAIIBHBIX U
JENCTBUTEIILHBIX YUCEI, MOAYJIb JEUCTBUTENBHOIO YNCIIA;
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OPUMEHATh JPOOM M MPOLEHTHI JJisi PElIeHMs] MPUKIAIHBIX 3a/7ad W3 Pa3InyHBIX
OTpaciiell 3HAaHUHU U pEeajibHOMN KU3HU;

MPUMEHSTH NPUOTMKEHHbIC BEIYUCIICHUS, TIPABUIIA OKPYIJICHUS, PUKHUIKY U OLIEHKY
pe3yJbTaTa BhIYUCICHUI;

CBOOOJHO ONEpUPOBATh MOHSATHUEM: CTENEHb C ILEJIBIM [OKAa3aTelIeM, HCIIOJIb30BaTh
NOAXOAIYI0 (hOpPMY 3aITUCH ACHUCTBUTENBHBIX YHCEIT ISl pELICHUSI TPAKTUYECKUX 3374 U
IPEACTABICHUS TAHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: APU(DMETUUECKUI KOPEHb HATYpaAIbHON
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JIOTApU(PM YUCIIA, TECITUUHBIC U HATypaIbHbIC

JorapuMsl;

CBOOOJ/IHO OINEPUPOBATH MOHATUSIMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YUCIIOBOTO

apryMeHTa;

ONIEPUPOBATH TMOHATUAMU: APKCUHYC, AapKKOCUHYC M AapKTaHICHC YHUCJIOBOIO

apryMeHTA.
YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATh TMOHATHSMU: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUS-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSTh PA3JTMYHBIE METOJbI PEIICHUS PAlMOHAIBHBIX M JPOOHO-PAIIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MHOTOWICH OT OJHOM MEpPeMEHHON, MHOTOUJIEH C
HeabiMi KO3 PUIMeHTaMy, KOPHU MHOTOYJIEHA, MPUMEHSTH JEJIEHHEe MHOTOWICHAa Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJIHO OIEpUPOBATh TMOHATHUAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpPENENIUTENIb MAaTPULbl 2 X 2 U €ro reOMETPUYECKUN CMBICI, MCIO0JIb30BaTh CBOWMCTBA
ompenenuTens 2 X 2 s BBIYUCICHUS €r0 3HAYEHUs, TPUMEHSTh ONPEACIUTENN IS
PELICHUSI CHCTEMBI JIMHEWUHBIX YPABHEHUM, MOJICIIMPOBATH PEAJIBHBIE CUTYallUH C ITOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUM, UCCIIEI0BATh TOCTPOECHHBIE MOJIENIM C TOMOUIBIO MAaTPHIL U
ONPENEIUTEIICH, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

WCITOJIb30BATh CBOMCTBA JACHCTBUI C KOPHIMU JJI TpeoOpa30BaHUsl BHIPAKEHUM;

BBHITIOJIHATh TMPE0OpPa30BaHUSI YHCIIOBBIX BBIPAXKEHUHN, COJIEPKAIIMX CTEMEHU C
pPalMOHAIIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB g TpeoOpa3oBaHus JOTrapuPMUUYECKUX
BBIPAKCHHN;

cBOOOJIHO  OIEPUPOBATH MIOHSITUSMMU: MppalrOHAIbHBIE,

MOKa3aTelIbHble U Jorapu(pMUUYECKUE YpaBHEHUS, HAXOAUTH UX PELIECHHUS C TOMOUIBIO
PaBHOCHJIBHBIX MEPEXOJIOB WM OCYIIECTBIISIS POBEPKY KOPHEM;
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OPUMEHATh OCHOBHBIE TpPUIrOHOMETpUUEeCKHe (opMynbl uid MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHN;

CBOOOJHO ONEPUPOBATH MMOHSATUEM: TPUTOHOMETPHUECKOE YpPABHEHUE, MPUMEHSTH
HEOO0XOAUMbIE (POPMYJIbI ISl PEIICHNUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBATh pEalibHblE CUTYallUd Ha SI3bIKE ajareOpbl, COCTaBIATh BBIPAKEHUS,
YpPaBHEHHUs, HEPABEHCTBA II0 YCIOBMUIO 3a1a4M, HUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO OTIEpUPOBATH MOHATHUAMU: (DYHKIIUSA, CIIOCOOBI 3a1aHus (PYHKIIHH, B3AUMHO
oOpatHble (yHKIUHU, KOMIO3UIMS GYyHKIUH, TpaduK QYHKIMH, BBIIIOJHATH 3JIEMEHTAPHBIE
npeoOpa3oBaHus rpauKoB (PYHKIIUI;

CcBOOO/IHO ONEpPUPOBATH MOHATHAMH: 00JacTh ONpPEAEICHUS U MHOXKECTBO 3HAYCHHUH
(GyHKUMH, HYJIH (PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: YETHBIE U HEUETHbIE (YHKIUH, IEPUOIUUECKHIE
(GyHKUIHMH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl ¥ MHHUMYMbI (YHKILIHH,
HauOoJIbllIee U HAMMEHbIIEE 3HaueHne QYHKIIUU Ha IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh MOHATUAMHM: CTEHNEHHAs (PYHKIUS C HATYpajdbHBIM U LIEIBIM
nokasaresiem, rpauk cTereHHOW (PyHKLINHU C HATypaJbHBIM U LIEJIBIM ITOKa3aTeseM, rpapux
KOPHS N-OM CTENeHU KaK PyHKIMU 0OpaTHOM CTENEHH C HATypaJbHBIM MOKAa3aTeJeM;

ONEpPUPOBAThH MOHATUSAMU: JIMHEWHAs, KBaJApaTU4yHas U JApoOHO-TMHEHHas (pyHKLINH,
BBITNIOJIHSATH 3JIEMEHTAPHOE UCCIIEAOBAaHUE U MOCTPOCHHUE UX TPa(UKOB;

cBOOO/IHO OMNEpUPOBATh MOHATUSMU: MOKa3aTeabHas W Jorapugmuueckas QyHKIUH,
UX CBOMCTBA U rpauKH, UCIOIb30BaTh UX I'padUKH AJIs PEIICHNs YPaBHEHUN;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPUTOHOMETPHUECKASI OKPY>KHOCTb, OTIpEICTICHUE
TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOTO apryMEHTA;

UCIOJIb30BaTh Tpaduku PyHKUMN JI1 MCCIIEeTOBaHUS MPOIIECCOB U 3aBUCUMOCTEN MPH
pEelIeHUH 3a7a4 U3 IPYruX Y4eOHbIX MPEIMETOB U peaIbHOM KU3HU, BhIpaXaTh (GopMyIamMu
3aBUCHUMOCTH MEXYy BEJIMYMHAM.

Havana MaTeMaTH4eCKOI0 aHAIM3A:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: apu(MeTHUEeCKasi U rTeOMEeTpUIecKasi porpeccus,
OECKOHEYHO YOBIBaIOIasi reoMeTprUecKasi Mporpeccusi, IMHEUHbIA M SKCIIOHEHIUATbHBIHI
poct, (hopmyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIIOJBb30BATh NPOrpeCCrUm sl PCHICHUA PCAJIbHBIX 3aaa4 ITPUKIIAJHOIO XapaKTepa,

CBO6OI[H0 OIICPHUPOBATL IIOHATHAMHU:. II0CICAOBATCIIbBHOCTD, CITOCOOBI 3aJaHusA
HOCJ'IQ)IOB&TC.HBHOCTCIZ, MOHOTOHHEBIC W OI'PaHUMYCHHBIC ITOCJICAO0BATCIbHOCTH, ITIOHUMATh
OCHOBBI 3apOKACHUSA MAaTEMAaTUUCCKOI'0O aHajin3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX,

cBOOO/IHO OTIEpUPOBATH MOHITHIMHE: HETPEPHIBHBIC QYHKITNH, TOYKH pa3pbiBa rpaduka
(yHKITUH, aCUMITOTHI Tpaduka GyHKIUY;
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CBOOOJIHO OTNEpUpOBaTh MOHATHEM: (DYHKIIUS, HEMIPEPHIBHASI HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJIHO ONEpUPOBATh TOHATHUSAMU: TEpBas W BTOpas TMPOHW3BOAHBIC (DYHKIIWH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH IIPOU3BOJAHBIE CYMMBI, MPOU3BEICHHs, YaCTHOIO M KOMIIO3ULIMM ABYX
byHKIUi, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIHIA;

UCIIOJIb30BaTh F€OMETPUUYECKUM M (U3UYECKUN CMBICI MPOU3BOJHOMN ISl pelieHuUs
3az1ay.
MHo:kecTBa M JIOTHKA:

CBOOOJTHO OMIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OIl€pAIlMU HaJl MHOXKECTBAMH,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONHCAHUsl peaIbHBIX MPOLIECCOB U
SBJICHUM, TIPU PEILICHUH 33]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO  OMEPUPOBATh MOHATUSAMU: onpeaeneHue, Teopema,
ypaBHEHUE-CJIE/ICTBHE, CBONCTBO MaTEeMaTHYECKOTO OOBEKTa, J0Ka3aTeIbCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonity obydyenust B 11 kiacce o0ydaromuiicss MOJIYYUT CIEAYIONIUE MPEIMETHBIC
pe3yNbTaThl MO OTIETBHBIM TemaM (denepaibHONW paboueilt mporpaMmbl y4eOHOTO Kypca
«Anre0pa 1 Hayasla MaTeMaTHYECKOTO aHAITN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJHO OIEPUPOBATHh MMOHATUSIMH: HATYpaJIbHOEC M IIEJI0€ YHCIIO, MHOXKECTBa
HATypaJbHBIX U IEJIbIX YHCEeJI, UCTIOIB30BaTh MPU3HAKHU JEIUMOCTH 1eibix uncen, HO/ u
HOK HatypanbHbIX Uncel JUIsl pelieHus 3a/1a4, IPUMEHTh anroput™ EBkiuza;

CBOOOJTHO OIEPUPOBATH MOHITHEM OCTAaTKa MO MOJIYJIIO, 3aMMCHIBATh HATYypaJbHbBIE
YKCJIa B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOTHO OTIEPHPOBATH MOHIATHAMU: KOMIUICKCHOE YHCII0 ¥ MHOYKECTBO KOMILICKCHBIX
YHCeJ, MPEJCTaBIATh KOMIUIEKCHBIC YWCTa B alreOpandeckod ¥ TPUTOHOMETPUUYECKOUN
(dbopme, BHITIONHATh apuPMeTHIECKUE Onepaliii ¢ HUIMH 1 H300pakaTh Ha KOOPJAUHATHON
TJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO  ONEPHUPOBATH  TOHATHAMHU:  HpPpalMOHAIBHBIC, TOKAa3aTCIbHBIC U
norapu(MHUUECKHe HEPAaBEHCTBA, HAXOJIUTh HMX PEIICHHUS C TOMOIIBI0 PABHOCHIBHBIX
MEPEX0/I0B;

OCYIIIECTBJISTH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJTHO ONEPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NMPUMEHSTh
HeoOXxoaumbie (HOPMYJIBI  IJIT  PEIICHWS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;
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CBOOOJTHO OINEpPUPOBATH MOHSATHUSMHU: CHUCTEMAa M COBOKYIHOCTh YypaBHEHUH U
HEPABEHCTB, PABHOCUJIHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOJAUTh PEIIEHUSI CHCTEMBI
¥ COBOKYIHOCTEH pallMOHANbHBIX, UPPALIMOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTApU(DMUIECKUX
YPAaBHEHUI U HEPABEHCTB;

pemiats paloHajIbHbIe, HPpAllMOHANBHBIC, IOKa3aTelbHbIe, Jorapumuueckue u
TPUTOHOMETPUYECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPXKAIIUE MOIYJIA W NapameTphl;

OPUMEHSTH TpadruecKre METOIbI JJIsl pEIlICHUs] YpaBHEHUIN U HEPABEHCTB, a TAKXKe 3a/1ay C
napaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYAllMM Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3a/1a4i, UCCIIEI0BATH ITOCTPOCHHBIE
MOJIEJIH C UCTIOJIb30BaHUEM alIapara alnreopbl, MHTEPIPETUPOBATH [TOJIyYE€HHBIHN pe3ysbTar.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UMUMU (YHKIMA C T[OMOIIBIO  3JIEMEHTapHOIrOo
MCCJIEIOBaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTb T€OMETpUYECKHE O00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPpaMKU TPUTOHOMETPUUECKUX (PYHKIUH;

OPUMEHATH (QYHKLIUU JJI1 MOJIEIUPOBAHUS U UCCIIEI0BAHUS PeaIbHBIX MPOLIECCOB.
Hayana mareMaTH4eCcKOro aHaJIu3a:

UCIOJIb30BaTh MPOU3BOAHYIO Ul UCCIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb

U SKCTPEMYMBbI; HaXOAUTh HaUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHUs (PYHKIIUU HENPEPhIBHON
Ha OTPE3KE;

WCIIONIb30BaTh  MPOM3BOJHYIO  JJIA  HAaXOXKJIEHHUS  HAWIYYILIEro PEIICHHs B
MIPUKJIAAHBIX, B TOM YUCJIE COUMAIBbHO-3KOHOMUUYECKHX, 3a/1a4ax, JUIsl ONPEAEIICHUS
CKOPOCTHU U YCKOPEHHUSI MPOIIeCcca, 3aJaHHOTO (POpMYIION U rpaduKoM;

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: IEPBOOOpa3Has, ONpeIeICHHbIN HHTErpall,
HaXOJIUTh NMEPBOOOPA3HbIE JIEMEHTAPHBIX (DYHKIIMHU U BBIYUCISTH HHTETpa 1o Gopmysie
Hrrorona—JleiiOuuna;

HAXOAMTh IJIOIIAAH IUIOCKUX (GUTYP U 00BEMBI TE C TOMOUIBIO HHTETpaa;

VUMETH MTPEACTABICHUE O MAaTEMAaTUYECKOM MOJIEIIMPOBAHUH Ha PUMEPE COCTABJICHHUSI

muddepeHnanbHbIX YpaBHEHUH; pellaTh MPUKIATHBIE 3aJaud, B TOM YHCIE

COLIMAIIBHO-D)KOHOMHYECKOTO U (U3NYECKOTr0  XapakTepa, CpeACTBaAMH

MaTEMaTUYECKOro aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Hazsauue KomnuectBo OCHOBHBIE BHIBI IEATEILHOCTH
OcHOBHOE coJepKaHHe
paznena (TeMbl) 4acoB 00yJaronuxcst
MHO0XeCTBO 24 MHoXecTBO, omnepanuu HaJ
MHOKECTBAMHU U UX CBOICTBA. Hcnonb3oBath

JIICUCTBUTEIILHBIX YHCEI.
MHOro4/1eHBbI.
PannonanbHbeie ypaBHEHUS
Y HEPABEHCTBA.

CucreMsl JMHEHHBIX

YPaBHEHUM

Jnarpammel Ounepa — Benna.
[Iprnmenenue
TEOPETUKOMHOKECTBEHHOTO

amnmapara Jyisl pelIeHus 3a/1au.
Pamnonanpabie ynciaa. OOBIKHOBECHHEIC
U JICCATUYHBIE JIpooH,
OCCKOHEUHbIC TEPUOANYECKHE APOOH.

IIPOLICHTBHI,

[Ipumenenue qpoOeii U MPOIICHTOB IS
pelIeHus MPUKIAIHBIX 3a1a4.
JleCTBUTENIBHBIC YHCIIA.
ParimonanpHbie W HppanMoHaIbHBIE
yucaa. ApupMeTHIecKue onepaluu ¢
JNEUCTBUTEINBHBIMYA UKcIaMu. Moaymb
JICUCTBUTEIIBHOTO 4YHCJIa M €ro
CBONCTBA. [TpubmkeHHbIE
BBIYUCJICHUS, TIpaBWJIa OKPYIJICHUS,
NpUKHIKA U  OIIEHKa pe3yJibTara
BBIYMCIICHU.

TEOPETUKOMHOKECTBEHHBIN

alIapar I OIIMCaHHA XOoJda
peUICHUA MaTCMaTHICCKHUX
3ajgad, a TAaKXKCE pCajlbHbIX

MPOLIECCOB U SIBJICHUU.

OnepupoBatb MTOHSITUSMU:
paloHaIbHOE YHCI0, OEeCKOHEUHas
nepuoanyeckas JpoOb, MPOLEHTHI;
UPPALMOHATIBHOE U JIEUCTBUTEILHOE
YUCJIO; MOAYJb JEHCTBUTEIBHOTO
YHUCIa; MCHOJb30BaTh 3TH MOHITHS
IIpU NPOBEJIECHUU DPACCYKIECHUU U
J0Ka3aTeNIbCTB, MPUMEHSAThH IpO0U U
MPOLICHTHI JIsl PEIICHUS TPUKIIATHBIX
3a4a4 U3 PA3IMYHBIX  OTpaciieu
3HAHUM U pEallbHOM  JKU3HMU.
Hcnonp3oBaTh MPUOJIMKEHHBIE
BBIYMCIICHUSI, MPAaBWJIA OKPYIJIEHUS,
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NPUKUJIKY W OLEHKY pe3yJbTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IBI PEIICHUS LEIbIX U
JIpOOHO-pallMOHATBHBIX YPABHEHUI U
HEpPAaBEHCTB. MHOTOWIEHBI OT OJIHOM
MepEMEHHOM. JlenieHrne MHOTOWIeHa
Ha MHOTOYJICH C OCTaTKOM. Teopema
besy. MHOro4sIeHsI ¢ 1eJIbIMU

ko3 dunmnentamu. Teopema Buera.
Pemenune cucrem JIMHEHHBIX
ypaBHEHU. MaTpuua cucTemsl
JMHEWHBIX ypaBHEHUN. OnpenennTenb
MaTpuLbl 2X2, €ro TEOMETPUUECKUIA
CMBICJI Y CBOMCTBA; BEIYUCIICHUE €T
3HAYEHHUS; IPUMEHECHHUE ONIPEACTUTEIS
JUISL PEIIEHUSI CUCTEMbI JINHEMHBIX
ypaBHEHU. Pelienue npukinagHbix
3a7a4 C TOMOILBI CUCTEMBI
JIMHENHBIX YPABHEHUN

[IpuMeHATh pazTuyHbIe METOABI
penIeHus palMOHAJIbHBIX U
TpOOHOPALIMOHATIBHBIX YPABHEHUI; a
TaKK€ METOJ UHTEPBAJIOB ISl
pELICHUs] HEPABEHCTB.

OnepupoBath MOHATUSAMH MHOTOYJIEH
OT OJHOW NEPEMEHHOMW, €r0 KOpHHU,
IIPUMEHSITH JCICHUE MHOTOYWIEHA Ha
MHOI'OYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera 1 pemieHus
3a7ad4.

OnepupoBarh MOHATUAMHU: CHCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONPENEIIUTENb MATPUILIBI.
Hcnonp30BaTh CBOMCTBA
onpenenuTeist 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaY€HUs, IPUMEHSTh
ONPENEIIUTEINN ISl PELIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MopaenupoBaTh peanbHbIE CUTYalluu C
MOMOILBIO CUCTEMBI JTMHENHBIX
YPaBHEHUI, UCCIIEIOBATh
IIOCTPOECHHBIE MOJIENIN C IIOMOLIBIO
MAaTPHL U ONIPEAECTIUTEIIEH,
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UHTEPHPETUPOBATH MOJTYUSHHBIN
pe3ynbTaT
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OyHKIMHA U TpaduKH.
CreneHHast pyHKIIHS
C IIEJIBIM MTOKa3aTeeM

12

DyHKIMS, CIOCOObI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHbIe QyHKIIHH.
Komnosunus ¢yakumit. 'padux
byHKUIMU. DIIeMEHTapHBIE
npeodpazoBaHust rpaduKOB PYHKITHM.
O6nacTh onpeesIeHUs] U MHOXKECTBO
3HaueHud PpyHkuu. Hymm pyHkuumu.
[IpoMexxyTKH 3HAKOTTOCTOSTHCTRBA.
UeTHble 1 HEYETHBIC (DYHKIIHH.
[lepuonuueckuie GyHKIINU.
[IpomexxyTK MOHOTOHHOCTH
byHKIIA. MakKCUMyMBbl 1 MUHUMYMBI
¢bynkuun. Hanbosnpiiiee 1 HauMeHsblee
3HaueHUE (DYHKIIMHM HA MPOMEXKYTKE.
JInnerHas, KBaapaTuyHas u
JIpOOHOJIMHEWHAST PYHKUHUU.
DJIeMEHTapHOE UCCIIeIOBAaHUE U
NMOCTpoeHue TpadUuKoB 3TUX QYHKIIHA.
CTteneHsb ¢ 1eJIbIM ITOKA3aTeIEM.

busom HrroToHa.

CrernenHast QyHKITUS C HATYypaIbHBIM
U 1eabIM IToKa3aTeneM. Ee cBolicTBa u

rpadux

OnepupoBaTb NOHATHAMU: (PYHKIIHS,
crocoObI 3a7aHust PyHKINUN; B3aHMHO
oOpaTHbIe (PYHKITUU, KOMIO3UIIUS
byskmii, rpadgux GyHKIMH, 00IaCTh
OIpeeNICHUs] 1 MHOXKECTBO 3HAYCHUM
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHas, KBaJlpaTUyHasl,
JTpOOHOJMHEWHAs U CTEIICHHAs
(GyHKIMK. BBINOTHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIHH,
NEPUOANYHOCTb (DYHKIIUHU, HAXOIUTh
IPOMEXKYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUIMH, HanOOoJIblIEEe U HAUMEHbIIEE
3HaYeHUE (PYHKIMH Ha TPOMEXKYTKE.
dopmyarpoBaTh U MILTFOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIpaTUYHOM, TPOOHO-JIMHEWHON U
CTENEHHON (QyHKIHUH.

Breipaxats (opmymnamu 3aBUCHMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeeiCHUE U CBOMCTBA
CTETICHH C IIeJIBIM ITOKa3aTelieM;
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noAXoAsIyIo (opmy 3anucu
JNEUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEACTaBICHUS
JAHHBIX

Apudmernueckuit KOpeHb N-
OH CTEIICHH.

UppanronansHbie
ypaBHEHUS

15

Apudmerrueckuii KOpeHb
HaTypaJbHOMN CTENEHU U €T0
cBoiicTBa. [IpeoOpa3oBaHus YHCIOBBIX
BBIPAKECHUI, COAECPKAIUX CTEIIEHU U
KOPHH.

HppauroHaabHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELIEHUS
UPPALMOHATIBHBIX YPaBHEHUM.
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUN
UPPALMOHATIBHBIX YPaBHEHUM.
CaoiicTBa 1 rpaduk KopHs N-oi
CTENEHU KaK (yHKIUU 00paTHOU
CTENIEHU C HATypaJIbHBIM MTOKa3aTelIleM

®opMyIIHpOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOU opMe U
MCIIOJIB30BaTh CBOKMCTBA KOPHA N-
Oi1 cTeneHu Jy1sl IpeoOpa3oBaHus
BBIPAKEHUU.

Haxongute penienust nppanuoHaibHbIX
YPaBHEHHU C TOMOIIBIO
PAaBHOCUJIBHBIX IEPEXO0B HIIU
OCYIIECTBIISIS IPOBEPKY KOPHEM.
Crpouts rpaduk GyHKUINUN KOPHS N-
Ol cTeneHu Kak oOpaTHON IS
(GYHKIIUU CTENEHU C HATypallbHbIM
noKasareyieM
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[TokazaTenbHast GyHKIUS.
[TokazaTenbHbIe ypaBHEHHUS

10

CreneHsb ¢ palluOHAIBLHBIM
IOKa3aTeJIEM U €€ CBOMCTBA.

[TokazaTenbHast GyHKITHS, €€ CBOMCTBA
u rpaduk. Mcnonp3oBanue rpaduka
GyHKUMU TS pelIeHUs] ypaBHEHUM.
[Toka3arenbHbie ypaBHEeHHS. OCHOBHBIC
METO/Ibl PEIICHUS MTOKAa3aTEIbHBIX
YpaBHEHUI

dopmyanpoBaTh ONpeeICHUE
CTENIEHU C pallMOHAIBHBIM
IIOKa3aTENEM.

BrinonHsaTe npeodpazoBaHus
YHCJIOBBIX BBIPAKEHHUH, COJIEPIKALNX
CTENEHU C pallMOHATBHBIM
IIOKa3aTeNEM.

Hcnonb3oBath 1uppoBbIE peCypCh

JUTsl IOCTPOEHHUSI rpaduka
NOKa3aTesIbHOM (YHKUIHUU U U3YUYEHUS
€€ CBOMCTB.

Haxonuts perienus noka3aTreabHbIX
YpaBHEHUU

28



Jlorapudmuueckas QyHKIHSA. 18 Jlorapugm uucna. CsoiicTBa JlaBaTh ompeenenue gorapudma
Jlorapudmuueckue gorapudma. JlecaTuuHbie U Yyucia; JeCATUYHOTO U HATypallbHOTO
YPaBHCHHUS HaTypaJlbHble  JIOTapU(MBL. norapudma.
IIpeobpasoBaHne BBIpaXKCHHIA, Hcnons3oBath cBOKCTBA J0rapu(MoB
COJIEPIKAIIHNX JOTapU(PMBI. JUTsl IpeoOpa3oBaHus
_Horapﬂ(bMquc[(a;[ q)yHKupm, ece norapn(bMquCKnx BBIPAKCHUM.
CBOHCTBA U rpaduK. Crtpoutsb rpaduk gorapupMuuecKon
Hcnonb3oBanue rpaduka GyHKINH (byHKIAN Kak 96paTH0ﬁ K
[T PELIICHHS YPaBHEHM, MOKa3aTeIbHOMN M HCIIOJIb30BATh
JlorapHdMEUECKIE YPABHCHHS. CBOICTBa JTOrapuPMUUECKON PYHKINU
OCHOBHBIE METOIBI PEIICHUS AnA pemerns 3aziad. Haxomars
Jorapu(pmMUUECKUX YpaBHEHHI. PCILCHUA JforapmbMquCKHX
PaBHOCWIIbHBIE TTIEPEXOABI B PELIICHUH YPaBHCHHHI € IOMOILIO
OTapH(MHUECKIX YPABHEHHH PaBHOCHIIBHBIX TIEPEXO/IOB I
OCYIIECTBIISISI MPOBEPKY KOPHEH
TpuroHomeTpuyeckue 22

BBIPAKECHUS U YPABHECHUS

CuHycC, KOCUHYC, TAHT€HC U KOTAaHI€HC
YHUCJIOBOTIO apryMeHTa. ApKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO
apryMeHTa.

TpuronomeTpruyeckast OKpy>KHOCTb,

J/laBaTh ompeneneHus CHUHYCA,
KOCHHYCa, TAHI'€HCA U KOTAHTE€HCa
YUCJIOBOTO apryMEHTa; a TaKxke
apKCHHYCa,  AapKKOCHHYca H
apKTaHIE€HCA YKCIIa.
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oTpeeNieHue TPUTOHOMETPHUUECKUX
(yHKUIHIA YUCIOBOIO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemenue TpuroHOMEeTpUYECKUX
YpaBHEHUI

[TpuMeHsATH OCHOBHBIE
TPUTOHOMETpUUYECKUE HOPMYIIBI IS
npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKCHUH.
[TpumensTs PopmMysl
TPUTOHOMETPUU JJISI pEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU
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[TocnenoBaTeIbHOCTH U
porpeccuun

10

[TocnenoBaTenbHOCTH, CITIOCOOBI
3a/IaHus TTOCIEA0BATEILHOCTEH.
Meton MaTeMaTH4eCcKOr WHIYKITHH.
MOHOTOHHBIC B OTPaHUYEHHBIC
IocIen0BaTeNbHOCTH. McTopus
aHanu3a 0OECKOHEYHO MaJbIX.
ApudmMernueckas ¥ reoMeTprIecKas
MPOTPECCUH.

beckoneuHno yObIBaroIast
reomeTpuieckas nporpeccusa. Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.
JIMHEeNHBIN U SKCITOHEHIIUAIbHBIN
poct. Hucrno e.

®opmyJia CI0KHBIX ITPOLIEHTOB.
Hcnonb3oBanue Mporpeccuu s
pEIICHNS peallbHBIX 3a/1a4
MPUKJIAIHOTO XapakTepa

OneprpoBaTh NOHATUSIMU:
MOCJIEIOBATEIBHOCTb, CITIOCOOBI
3aJ1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCJIEN0BATEIBHOCTH;

UCCIIE0BATh MOCIEA0BATEIbHOCTH
Ha MOHOTOHHOCTb U
OrpaHUYeHHOCTH. [lomydaTh
NpeACTaBICHUE 00 OCHOBHBIX
uJesx aHaiu3za 0ECKOHEYHO

MasbIxX. /[aBaTe onpeneneHue
apu(pMETUYECKON U T€OMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUUYECKOM
MPOTPECCHUH, HAXOAUTh CYMMY YJICHOB
MPOTPECCUH, & TAKKE CYMMY WICHOB
OECKOHEYHO yObIBaIOIICH
reOMETPUYECKOU IIPOTrPECCUM.

Hcnonb30BaTh Mporpeccuu s
peleHns  3a7a4  MPUKIAJHOTO
XapaKkTep.

[TpumensaTh GopMyITy CIOKHBIX
IIPOLICHTOB I PEIIEHUs 3a1a4
U3 pearbHOU NPAKTUKU
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HenpepriBHble (QyHKITUH. 20 HenpepriBHble QYHKITUN U UX OnepupoBath MOHATHIMH: PYHKIIHS
[IpousBonHas cBolicta. Touka pa3pbIBa. HETNpepbIBHAS HA OTPE3KE, TOUKA
ACUMIITOTHI TPAPUKOB (PYHKIIHIA. paspbiBa (HyHKIMH, aCHMIITOTA
CroiicTBa (QyHKIUH HENPEPHIBHBIX rpaduka GyHKIHH.
Ha OTpe3Ke. MeTo NHTEPBAIIOB [TpuMeHsATH CBOMCTBA HEMPEPHIBHBIX
IS pELIEHHs] HEPABEHCTB. (byHKIMi 1715 penenus 3anad.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX OnepupoBaTE HORATHAMH: 1IEpBas A
(yHKIWMit A5 pemenus 3agaq. [leppag | BTOPad HPOUSBOIHBIC bynxrmn;
¥ BTOpasi IPOU3BOAHEIE (PyHKIIHH. TOHMMATD ‘bmﬂz{eCKHﬁ 1 §
Onperenenue, reoMeTpHIECKHi 1 TE€OMETPUIECKUN CMBICIT IIPOU3BOIHOM;
(DH3MYECKUIi CMBICI IPOU3BOIHOIA. 3allUChIBATh YPABHCHUE KacaTeIbHOM.
YpaBHeHUE KacaTeIbHOU K rpaduky BbUuCISATE  MPOW3BOJHBIE  CYMMBI,
¢bynkuuu. ITpousBoansie IIPOU3BEACHUS, YAaCTHOTO U CIIOXKHOMN
AJIIEMEHTAPHBIX (PYHKITUH. DyHKIHN.
IIponssonnas cymmbl, TMPOMSBEACHHUA, | M3yuaTh mpou3BOIHBIE IEMEHTAPHBIX
YAaCTHOTO ¥ KOMIIO3HMIIUU (PYHKIIUH (yHKIHL.
Hcnonbp30BaTh reOMETPUYECKUN U
(bu3MYeCcKuil CMBICI TPOU3BOTHON
IUISL peIICHUS 3a1a4
[ToBTOpEHUE, 006001ICHME, 3) OcCHOBHBIE MOHATHUS Kypca anredpsl U

CHUCTEMATH3aINS 3HAHUU

Ha4daJl MaTCMaTHYCCKOI'O aHaJIn3a

10 xiacca, 0o0001IEHHE U
CUCTEMAaTHU3aIMA 3HAHUU

[IpuMEHSTHL OCHOBHBIE IOHATHS Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHAJIN3a [T PELICHUS 3aa4 U3
pEATbHOM KU3HU U IPYTUX IIKOJIbHBIX
MPEIMETOB
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OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KIIACC

HazBanue KommuecTBo OcHoBHOE COICPpIKAHUC pa3aciia OcCHOBHBIE BUIBI AESITEILHOCTHA
pazzaena (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
UccnenoBanue GyHKINN ¢ 22 IIpumeHeHue TPOU3BOAHOM K Crpoutb rpadux KOMITIO3UILIUH
MIOMOIIBIO TIPOM3BOTHOM HCCIICIOBAaHUIO  (PYHKIIMIA Ha (GYHKIHA C TTOMOIIBIO AJIEMEHTapPHOTO
MOHOTOHHOCTh M DKCTPEMYMBI. HCCIJIEIOBAHUS U CBOWCTB KOMITO3UIIMH.
Haxoxnenue HamOOJIbIIETO 151 CtpouTh TeOMETpUYECKHE 00pa3bl
HANMEHBIIIETO 3HAYECHUS YPaBHEHUM U  HEPABEHCTB Ha
HEIPEPHIBHON (DYHKIIMU Ha OTPE3KE. KOOPAWUHATHOM IUIOCKOCTH.
IIpumeHeHne TPOU3BOAHOU IS Hcnonb30BaTh IPOU3BOAHYIO TUISL
HaXOKICHNS HAWIYYIIEr0 PEIICHUs HCCIEeO0BaHUSI byHKIHN Ha
B IIPUKIAOHBIX 3aaayvax, JUTS MOHOTOHHOCTh 51 SKCTPEMYMBI,;
OIIPEHCICHUSI  CKOPOCTH 51 HaXOJIUTh HAUOOJIbIIIEE ¥ HAUMEHbIIIEE

YCKOpEHHs TIpoliecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.
Kommnozumus ¢pyHKIUHN.
["'eomeTpuyeckre oOpasbl ypaBHEHHM
W HEpPaBEHCTB HAa KOOPJAWHATHOU

IINTOCKOCTH

3HaUYCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpe3Ke; CTPOUTh Trpapuku GyHKIUN
Ha OCHOBaHHH MIPOBEICHHOTO
HCCIICTOBAHMSI.

Hcnonb30BaTh MNPOU3BOJIHYIO  JIS
HAXOKJICHUSI HAWTYYIIIETO PEIICHUS B
NPUKIAAHBIX, B TOM  YHUCIC
COIMAIbHO-DPKOHOMHYECKHUX, 3a/1a4ax,
Ui ONpENeJICHUs] CKOPOCTH U
YCKOpEHHUsl  Tpolecca, 3aJaHHOTO
dbopmyroit unu rpaduxom. [lomydars
Mpe/ICTaBICHHUE
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O IPUMEHEHHUH NPOU3BOJHON B
PAa3IMYHBIX OTPACIIAX 3HAHUU

[lepBooOpa3Has U UHTErpai

12

[IepBooOpa3Has, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX.
[TepBooOpa3HbIE FTIEMEHTAPHBIX
bynkuuii. [IpaBuna HaxoxACHUS
nepBooOpa3Hbix. UHTErpai.

['eoMmeTprUeCKUi CMBICIT UHTETpalIa.

Beruncienue onpeneaeHHoro
uHTerpana no ¢gopmyne Herotona—
Jleitoauma. [lpumenenne unrerpaia
JUII HaXOXKJICHUS TUIONIaier
IJIOCKUX (PUryp v 00bEMOB
reoMerpuueckux tei. [Ipumepst
pereHuit tudpepeHnanbHbIX
ypaBHEHU. MaremaTtnueckoe
MOJICJIMPOBAHUE PEATTbHBIX
ITPOLIECCOB C IMTOMOIIBIO
nudpepeHInanTbHBIX YpaBHEHUN

OneprpoBaTh NOHATUSIMU:
nepBooOpaszHas U OMNpeeSICHHbIN
uHTerpas. Haxonute nepBooOpa3Hble
AJIEMEHTAPHBIX (PYHKIUI U BBIYUCISATh
uHTerpan mno ¢opmyne HprooToHa—
Jleitbau1A.

Haxonuts miomaay miockux puryp

¥ 00BEMBI TEJI C TOMOILBIO
ONPEIEIEHHOTO0 HHTErpaIa.
3HaKOMUTHCSA ¢ MATEMAaTUYECKUM
MOJIEJIMPOBAaHUEM Ha IIPUMEPE
nuddepeHnanbHbIX ypaBHEHUH.
[Tonyuats npencraBieHue o

3HAYECHUH BBEICHUS TOHITUS
UHTErpaja B pa3BUTUU MAaTEMATUKHU
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['paduku
TPUTOHOMETPUUYECKUX
byHKIHiA.
Tpuronomerpudeckue
HEpaBEHCTBA

14

Tpuronomerpuyeckue QyHKIIMH, UX
CBOICTBa U TpaduKmu.

OT0O0p KOpHEW TPUTOHOMETPUUECKHUX
YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUECKONU OKPY>KHOCTH.

Hcnonw3oBath nudpoBbie
PECYPCHI AJIs TOCTPOCHUS
rpaMKOB TPUTOHOMETPHUECKUX
GYHKIIUA ¥ U3YYCHUS UX CBOWCTB.
Pemats TpuroHomMeTpuueckue

Pemenue TPUTOHOMCTPHYICCKHUX
HCPaBCHCTB

YpaBHEHUS U OCYLIECTBISATH OTOOP
KOpPHEH C IMTOMOIIBIO
TPUTOHOMETPUUYECKOM

OKPY’KHOCTH.

[TpumensTh HOpPMYIBI TPUTOHOMETPUU
JUIS ~ peUIeHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX  HEPABEHCTB.
Hcnonb3oBath 1U(pOBBIE peECYpChI
JUTS TIOCTPOCHUSI U UCCIICTOBAHMSI

rpagukoB QyHKIIHIA
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HppanmonaneHeIe,
IIOKa3aTeJIbHbIC U
JorapupMHUIECKHEe
HEPaBEHCTBA

24

OcHOBHBIC MCTO/JIbI PCIICHUA

II0KAa3aTCJIbHBIX U JIOI‘apH(i)MI/I‘IeCKI/IX

HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pEUICHUS
UPPALMOHATIBHBIX HEPABEHCTB.
['paduyeckue MeToabl peUICHUS
VPPALMOHAIBHBIX, I0KA3aTEIbHBIX
U JIOTapU(PMUUYECKUX YPaBHEHUN

N HCPABCHCTB

[IpumenaTh CBOKCTBA

MOKa3aTeJIbHOM U Jiorapumudeckoit

(YHKIMI K pelIeHnto
IIOKa3aTeJIbHbIX U
aorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCUIILHOCTD
IIEPEXOOB.

Pemars uppanronanbHbie

Y KOMOWHUPOBAHHBIE
HEPABEHCTBA, C IIOMOLIBIO
PaBHOCHWJIBHBIX ITEPEXOJIOB.

Hcnonb3oBaTh rpaduyeckue
METOJbl U CBOMCTBA BXOJAIINX B
ypaBHEHHE WJIM HEPABEHCTBO
byHKIUNA 11 perieHus 3aa4u
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Kowmriuiekcurie yncia

10

KowmriekcHble yncia.
AnreOpaunyeckas u
TpUTOHOMETpHUECKask (POPMBI 3aIHCH
KOMILIEKCHOI'O YHCJIA.
Apudmerrueckue onepanuu c
KOMIUJIEKCHBIMH YK CJIaMH.
N300pakeHre KOMIUIEKCHBIX YHCET
Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA.
[IprumeHeHne KOMITJIEKCHBIX YUCEIT
JUTS petieHus: GU3NYECKUx U
r€OMETPUYECKHX 3a/1a4

OnepupoBathb MOHATUSIMU:
KOMIUIEKCHOE YHUCIIO U MHOXKECTBO
KOMIUTICKCHBIX YHUCEIL.

Hpe,IICTaBJISITB KOMIIJICKCHBIC YHCJIa

B anredpandecKkou u
TPUTOHOMETPUUECKOU dbopme.
BrinonasaTe apupMeTuYeCcKre

OIICpan C HUMU.

N3o0pakaTh KOMIUIEKCHBIC UMCa HA
KOOPJIUHATHOM TNIOCKOCTH.
[Tpumensarts popmyny MyaBpa u
MOJIy4aTh MPECTABICHUE O KOPHIX N-
OH CTENEHU U3 KOMILJIEKCHOTO YHCIIa.
3HAaKOMUTHCA C PUMEPAMU
MPUMEHEHUST KOMILJIEKCHBIX YUCEIT

JUISL PELLICHUSI TEOMETPUUECKUX U
bu3nYecKuX 3a1a49

HarypanbHable u nensie yncia

10

HarypanbHbie U 11eJ1bIe Yncia.
[IpuMeHeHue IPU3HAKOB JIETUMOCTH
nenbix yuces, HOJl u HOK, ocraTtkoB
10 MOJYJIIO, aJiropuT™Ma EBKInaa

JUISL pEIIeHUs 3a1a4 B IEJIbIX YUCIaxX

OnepupoBath NOHATUAMU: HATYPAIbHOE
Y 11€JI0€ YUCII0, MHOXKECTBO
HATYpaJbHBIX U LENbIX YUCET.
Hcnonb30BaTh NPU3HAKK JE€TUMOCTH
LENBIX YUCEN; OCTATKH MO MOJYIJIIO;
HO/I n HOK HarypanbHbIX 4uceln,
anroput™ EBkiuaa 1 pemieHus
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3ajad.

3anuceiBaTh HaTypalbHbIE 4yuCIa B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAax
CUYHUCJICHUS

Cucremsl
palMOHAIbHBIX,
HPPALMOHATBHBIX
MOKa3aTeIbHBIX U
JorapuPpMUIECKUX
YpaBHEHUI

12

CucreMa 1 COBOKYITHOCTh YPABHEHUM.

PaBHOCHIBHBIE CUCTEMBI U
CHUCTCMBICIICACTBUA.

OCHOBHBIE METO/IbI PELIEHUS
CUCTEM U COBOKYITHOCTEMN
palMOHAIIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNIbHbIX U
Jorapu(pMHUECKUX YpaBHEHHI.
[IpyuMeHeHnE ypaBHEHU, CHCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKHX 3a/1a4 1 337a4 U3
pa3NUYHbIX 00JacTel HAYKH U
peanbHON XKU3HH, NHTEPIPETALIHS
MOJIyYeHHBIX PE3yJIbTaTOB

OnepupoBath NOHATHUAMHU: CHCTEMA
Y COBOKYITHOCTh YPAaBHEHUN H
HEPABEHCTB; PELICHNUE CUCTEMBI WJIN
COBOKYITHOCTH; PAaBHOCUJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS.
Haxomute pemenus cucrem u
COBOKYITHOCTEH 1IEJIBIX
PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
MOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUM U
HEpaBEeHCTB. [ [pUMEHATh cuCTEMBI
YPABHEHUM K PEIICHUIO TEKCTOBBIX
3a/1a4 U3 pa3IuvHbIX o0nacTeu
3HAaHUN W PEaJbHOU KU3HU;
WHTEPIIPETUPOBATD MTOTYYEHHBIE
peLIeHus.

Hcnonb3oBaTh HUppOBbIE

pecypcsl
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3amauyu ¢ mapameTpaMu

16

PannoHnanpHble, HppanuOHAIBHEIE,
nokasaTteibHble, Jorapudmuueckne
Y TPUTOHOMETPUYECKHE YPaBHEHUS,

Bribupats cioco0 perieHus
paIrMoHATBHBIX, HPPAITIOHATBHBIX,
MOKA3aTeNIbHBIX, TOTapUPMUIECKIX

HEPABEHCTBA U CUCTEMBI C
IapaMeTpPaMH.

IlocTpoenue u uccie0BaHue
MaTeMaTHUECKUX MOJEJIEN
pEeaNbHBIX CUTYaLMH C IOMOILBIO
YPaBHEHHM, CUCTEM YPABHEHHUU U
HEPABEHCTB C ITapaMeTpaMHu

Y TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, COJIEP KAIIHNX
MOJYJIH U mapaMeTpsl. [IpumeHsTh
rpaguuecKkue M aHAIMTUYECKUE
METO/IbI JJI PEIICHUs] YPABHEHUI U
HEPABEHCTB C IapaMeTpaMH, a
Tak)Ke hccieoBaHue GyHKIUN
METOJaMU MaTEMaTUYECKOro
a"Haim3a. CTpOUTh U UCCIIEIOBATh
MaTEeMaTUYECKHE MOJEIH
peanbHBIX CUTYaLMH C TOMOILIBIO
YPaBHEHHI,

HEPABEHCTB U CUCTEM C
napaMeTpaMmu
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[ToBTOpEHue, 06001IEHKE,
cHCTeMaTH3aIs 3HaHUH

16

OCHOBHBIE MMOHSTHS U METOBI Kypca,
000011IeHNE U CUCTEMATH3AIH 3HAHUHI

MopnennpoBaTh peanbHbIE CUTyallHU

Ha SI3bIK€ aireOpbl, COCTaBJIATh
BBIPAKEHHUSI, YPABHEHUs, HEPABEHCTBA
U UX CHCTEMbl IO YCJIOBHIO 3aJlayH,
UCCIIE0BATh TOCTPOCHHBIE MOAEIN C
UCIIOJIB30BAaHUEM almapara aareOpsl,
UHTEPIPETUPOBATH NOJIyYCHHBIN
pe3ynbTar.

[IpumeHaTh QyHKIIMN

JUISL MOZAEJIIMPOBAHUSA M HCCIEAOBaHUS

pEabHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1auu, B
TOM YHCTIE
COIMAIBHOOKOHOMUYECKOTO U
dbu3nYeCcKoro xapakrepa,
CpencTBamMu airedopbl H
MaTEeMaTUYECKOro aHaIn3a

OBIIEE  KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
HOACHUTEJBHASA 3AIIMCKA

['eoMeTpust sBAsIETCS OMHUM M3 0a30BBIX KYypCOB HAa yYPOBHE CPEIHETO OOIIero
oOpa3oBaHMs, TaK Kak oOOecleYuBaeT BO3MOXHOCTh H3y4Y€HUS JUCHUIUIMH
€CTECTBEHHOHAYYHON HANpPaBICHHOCTH U MNPEAMETOB T'yYMAaHUTApHOTO  IUKJIA.
Jlornueckoe MbllUIeHHE, (PopMHUpyeMOe NPU U3YYEHUU OOYYaIOMIMMUCS MOHSITUIHHBIX
OCHOB T€OMETPHUH, MPU JI0KA3ATEIBCTBE TEOPEM U MOCTPOCHUU IEMOYKH JIOTUYECKUX
YTBEPKJICHUN TP PEIICHUU T€OMETPUYECKUX 3a/1a4, YMEHHE BbIJIBUTATh U OMTPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO UCTIONB3YIOTCA IIPU PEIICHUHN 33]]a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3UYECKUX 3ajay.

[leas ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriryOJIeHHOM
YPOBHE — Pa3BUTUE WHJUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU U3YYECHUH
r€OMETPHUH, KaK COCTABJISIONIEH MpeaMeTHOM obnacTu «MaremaTruka U uHGOpMaTUKa
yepe3 olecrieueHue BO3MOXHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0oyiee TTyOOKHUX
T€OMETPUYECKUX 3HAHUM U JEHCTBUMN, CTIEU(PUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJIs
YCIEUIHOTO MPO(EeCCHOHANIBHOTO 00pa30BaHUs, CBSA3AHHOIO C HCIOJIb30BAaHUEM
MaTeMaTHUKH.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMHI U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHue NPEACTABICHUS O I'€OMETPUM KaK 4YaCcTU MHUPOBOM KYJIBTYpPhl W
(hopMHUpOBaHKUE OCO3HAHUS B3aUMOCBSI3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMUpOBaHKE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEUIITHX
MaTEeMaTHYECKUX MOJICIAX, IO3BOJISIONINX ONUCHIBATh M H3y4yaTh pa3HbIC SBICHUS
OKpY’KafoIllero MUpa, 3HAHWE TOHATUHHOrO ammapara 1o paszaeny «CrepeoMeTpus»
y4eOHOT0 Kypca Ir€OMETPHH;

dbopMUpOBaHHE YMEHHUS BJIAJETh OCHOBHBIMHU MOHSITHSAMH O MPOCTPAHCTBEHHBIX
¢durypax M uX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TeOopeM, (QOpMysl U YMEHHE HX
NPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOAUTh HECTAHJAPTHBIE CHOCOObBI
pelIeHus 3a1ay;

dbopMHpoBaHHE YMEHHUS PacO3HABATh HA YepTEXKaX, MOJIETSAX U B PEAIbHOM MHpE
MHOTOTPAaHHMKH U T€Jla BPAILLEHUsI, KOHCTPYUPOBATH T€OMETPUUECKUE MOJIENIH;

dbopMupOBaHHE TIOHMMaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOrO MOCTPOCHHUS
MaTeMaTUYeCKUX Teopul, (popMuUpOBaHHE MOHUMAHUSA POJIM AKCUOMATUKH  IPHU
MIPOBEICHUH PACCYKIEHUMN; (POPMUPOBAHUE YMEHHUS BIaJ€Th METOJAAMH JOKA3aTEIbCTB
U QITOPUTMOB pELICHUS, YMEHHMS HX NPUMEHATHb, IPOBOJUTH JOKA3aTEIbHbBIC
pacCyKJIeHUsl B XOJE PELICHUs CTEPEOMETPUUYECKUX 3a1a4 M 3a7ad C NPAKTUYECKUM
cofiepkanueM, (HOpMUpPOBaHUE MPEICTABICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB MpHU
000CHOBaHMM MATEMATUYECKUX YTBEPKACHUI W POJM aKCMOMATHKUA B IPOBEICHUU
JNENYKTUBHBIX PACCYKACHUM;
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pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyarommxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEA0BATEIBCKUX YMEHUH,
KPUTUYHOCTH MBIIIICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

dbopmupoBanre GyHKIIMOHATBLHON IPAMOTHOCTH, PEJICBAHTHON r€OMETPHUH: YMEHUS
pacro3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEN B
pealbHBIX JKU3HEHHBIX CHUTYallUsIX W MPU U3YYEHUH JIPYTUX Y4YEOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEMN, MOJICIIMPOBAHUS PEANBHBIX CUTYyallUH,
UCCJIeIOBAHUS IOCTPOCHHBIX MOJIENIEeH, UHTEPIPETALIMH MTOTYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIepKaTeJIbHBIMU JJUHUSMU yueOHoro kypca «I'eomerpusi» B 10-11
KJaccax sABIstOTCs: «IIpsiMble U MIIOCKOCTH B IPOCTPaHCTBE», « MHOTOrpaHHUKNY, « Tena
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBE.

ChopmynupoBannoe B DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
MOHSTUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YriIyOJIeHHOM ypoBHe oOydenus B 10-11
KJIaccaX, OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHbIM JIMHUSIM Y4eOHOro Kypca, a
(hopMUpOBaHUE JIOTUYECKUX YMEHHU pacnpenesieTcsi He TOJIbKO MO COJepKaTeIbHBIM
JUHUSM, HO W 10 rojaM oOyuenus. ConepskaHue oOpa3oBaHHUS, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHONM  paboueld  MPOrpaMMbl,
pacrpeieJIeHHbIM 10 rojaM OO0y4eHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TMPUHIIMIUAIBHBIM  BOIMpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAICHUE TEOMETPUUECKUMHU MMOHSITUSIMU
M HaBbIKaMH TIOCJIEIOBATEILHO U TOCTYIATEIbHO, C COOJIOJICHUEM MpUHIUIIA
MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYyI0 CHUCTEMY T€OMETPUUYECKHX
MPEJCTAaBICHUN O00y4alomMUXCcs, pacumpsiss W yrayonsss ee, oOpasys IpOYHbIC
MHOKECTBEHHBIE CBSI3U.

[Tepexoa K U3y4EHUIO TEOMETPUH Ha YTITyOJEHHOM YPOBHE MO3BOJISICT:

co3/1aTh yCaoBUA i nuddepeHnuanum 00ydeHus, TOCTPOCHUST UHIUBUYAJTbHBIX
o0pa3oBaTeNbHbIX porpamMm, 0OECIIEYUTh YIITYyOJICHHOE U3YyUYCHHE

reOMETPUH KaK COCTaBIIAIONIECH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHHUIO M3YYEHUS MaTeMaTUKH C Y4eTOM
BbIOOpa Oynymiel mpodeccuu, obOecreunBas MPEEeMCTBEHHOCTh MEXIY OOMMM |
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUISI M3y4YeHHUs Y4YeOHOTro Kypca
«I"eomeTtpusi» Ha yrinyOiaeHHOM ypoBHe, — 204 yaca: B 10 kmacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

COAEPKXAHUE OBYUEHUS
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10 KUIACC
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIC TIOHATUSI cTepeoMeTpuu. Touka, mpsmasi, MIOCKOCThb, MPOCTPAHCTBRO.
[TonsiTHe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U
CJIEJCTBUS U3 HUX.

B3anmHOEe pacnosioKeHUE TMpsSMBIX B MPOCTPAHCTBE:  MEPECEKAKOIIUECH,
napajuielibHble M CKpeluBaromuecs npsmele. [Ipu3Haku CKpemMBAaIOIIUXCS MPSIMBIX.
[TapannenbHOCTh NPSIMBIX M INIOCKOCTEW B MPOCTPAHCTBE: NApaJUICIIbHBIC NPSMbIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, NaPAILIEIBHOCTD NPSAMOU U IUIOCKOCTH.
[TapaniensHOe M LEHTpaJIbHOE MPOEKTHUPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajyIeIbHOTO MPOEKTHUpoBaHUS. M3o00pakeHue Quryp B mnapajuieabHOU
MIPOEKIMHU. YTJIbl C COHANpPaBJICHHBIMA CTOPOHAMH, YIOJI MEXIAy IMpAMBIMH B
npocTpancTBe. llapamnenbHOCTh MIIOCKOCTEW: MapajuleNIbHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHBIX IIockocTel. IIpocrelinme npocTpaHCTBEHHbIE (PUTYphl HA MIIOCKOCTH:
TETpadp, NapAJIIEICIUIIEe, IOCTPOCHUE CCUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHIAWKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NpPsAMBIE MapPAJLICIbHBIE U IEPIECHIUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM IEPIEHINKYJIAPHOU
mI0CKOCTH. OpTOroHa’mpbHOE NPOEKTUpOBaHUE. [leprneHIuKysIsp W HAKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT IPSMOM A0 IUIOCKOCTH, IPOEKIIUS
burypsl Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

VYIbl B MPOCTPAHCTBE: YroJI MEXKAY IPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIM YTOJ,
JUHEWHBIA yroj BYrpaHHOro yria. TpexrpaHHblii U1 MHOrOrpaHHble yribl. CBONCTBA
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAaHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHU

Buabsl MHOTOrpaHHUKOB, pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroyipHas npusma,
npsiMass ¥ HaKJIOHHasg TNpU3Mbl, OOKOBas M TMOJHAs T[OBEPXHOCTh MPHU3MBI.
[Tapautenenurnen, npsIMOYTOJIbHBIN MMapaJUISIICUIIE U €ro cBocTBa. KpaTyaiimme nytu
Ha IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas TeopeMa
[Mudaropa. [Mupamuga: n-yrojipHas nupamuja, NpaBUIbHAS U yCE€UEHHAs MUPaMUJbL.
CpoiictBa pebep u OOKOBBIX TpaHed mMpaBwiIbHOW mnHpamuibl. [IpaBunbHbIE
MHOTOTPAaHHHMKH: MpaBWIbHAs IMpPU3MAa W IMPaBUJIbHAS IHUPAMUIA, NPABUIbHAA
TpeyrojbHas MUpaMuaa U NpaBUIBHBIA TeTpasap, KyO. [IpeacraBienue o mpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTa3p, JOJEKAIP U UKOCADIP.

Bbluncienre 31€eMEeHTOB MHOTOTPaHHUKOB: peOpa, nuaroHanu, yribl. [lnmomans
OO0KOBOI1 TOBEPXHOCTH U MOJHOMN MOBEPXHOCTU MPSMOI MPU3MBI, IJIOIAAb OCHOBAHU,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM Mpu3Mbl. [1no1maas 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTH NPABUIIbHOM MUPAMHUJIBI, TEOPEMA O IUIONIAJAN YCEUCHHON MUPAMUJIBI.

CumMmeTpuss B HOPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUU  TMPABUIBHBIX
MHOTOTpaHHUKOB. CuUMMeETpUss B  MPAaBWIBHOM  MHOTOIPaHHUKE: CUMMETpUS
napajuiejieiiuneaa, CHUMMETPUsS MPAaBWIbHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
UPaMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOIO BEKTODA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPABIICHHBIC
BEKTOpbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUS C BEKTOpAaMH: CIIOKEHME M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBOMCTBa
CJI0KE€HMS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA Ha 4ncio. [loHATHE KOMIUTaHAPHBIE
BEKTOpBL. lIpu3Hak komiaHapHOCTHM Tpex BekTOpoB. [IpaBwiio napaulenenumnena.
Teopema 0 pa3noKeHUHU BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTopam. [IpsamoyrosnbHas
cucTeMa KoopAauHar B mpocTtpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXAy
KOOpPAMHATaMH BEKTOpPA M KOOPAMHATAMH TOUYEK. YTOJ MEXIy BekTopamu. CKanspHOeE
IIPOU3BEICHUE BEKTOPOB.

11 KJIIACC
TeJsia BpameHus

[ToHsATHS: TMIMHAPUYECKAS IOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTD, ChepruiecKas
MMOBEPXHOCTh, OOpa3ylomue TmoBepxHOCTel. Tena BpalleHUs: MMWIMHAP, KOHYC,
yCeUeHHBIH KOHYC, cdepa, map. B3aumHoe pacnonoxenue cdepbl U TIIOCKOCTH,
KacaTtelibHast TUIOCKOCTh K cpepe. M3oOpaxeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BepTka
mUIMHApa 1 Konyca. CumMeTpust chepsl U mapa.

O6beM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00beMe PSAMOYTOJIBLHOTO
napauierenunena U cieactsus u3 Hee. OObeM NPsIMOM W HAKIOHHOW TPHU3MBI,
MUJIUHAPA, TUpaMUIbl U KoHyca. OOBeM 1apa v 1mapoBOro CerMeHTa.

KoMOuHaiuy Ten BpamieHusi 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrivcaHHas B IUIUHAD,
onucaHHas okoJio IHApa. [lepeceuenue cdepsl U mapa ¢ mockocThio. Kacanwue mapa
1 cdepsl WIOCKOCThI0. [oHsATHE MHOTOTpaHHUKA, OMKMCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tno1maas MoBepXHOCTH MUIIMHAPA, KOHYCa, TUIoIIaab chepsl u ee yacteit. [logodue
B npocTpancTtBe. OTHOIIEHHE 00BEMOB, TIJIOMIAJEH MOBEPXHOCTEH MOJAOOHBIX (UTyp.
[IpeoOpa3oBanne moa00HUsl, TOMOTEeTHs. PemieHne 3agad Ha  IUIOCKOCTH C
MCTIOJIb30BAaHUEM CTEPEOMETPHUECKUX METOOB.

[TocTpoeHnne cedyeHWI MHOTOTPAHHUKOB M TEJl BPAIICHHS: CEUCHUS IUIUHAPA
(mapanenbHO U NEPIISHANKYIISIPHO OCH), CEYeHUS KOHYca (MapaieIbHOE OCHOBAHHUIO H
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IpOXOJIAIllee Yepe3 BEpIIMHY), CEUEHUs IIapa, METOAbl MOCTPOCHUS CEUEHUN: METOJ
CJIEIOB, METOJI BHYTPEHHET O MTPOCKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIECH MIOCKOCTH.
BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTopel B mpoctpanctBe. Onepanuu Haj BeKTOpamMu. BekTopHOe yMHOXEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXEHUs. [IpsMoyronbHas cucteMa KOOpAWHAT B
npoctpanctBe. Koopaunatel  BekTopa. PasnmokeHume  Bektopa 1o 0aswucy.
KoopinHaTHOBEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a/ay.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OToOpakenus. J[BmkeHus u paBeHCTBO puryp. Oo6mme
CBOMCTBAa JBW)KCHMH. BWIbl JBWKCHUWI: NapajulelibHbIA TNEPEHOC, [EHTPAIbHAS
CUMMETpHS, 3€pKajbHas CHMMETpPHS, IOBOPOT BOKpyr mpsiMoi. IIpeoOpazoBanus
nono6ust. [Ipsimas u cepa Diinepa.

HPEIMETHBIE PE3YJIBTATDI

K koniy 10 kiacca obyyaromuics HayquTCs:
CBOOOJHO ONEPHPOBATH OCHOBHBIMU MOHITHSIMU CTEPEOMETPUH IPU PELIECHUU
3a/1a4 ¥ POBEJICHUN MAaTEMaTUYECKUX PACCYKACHUM;
IPUMEHATh AKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IIPU PEIICHUU
reOMETPUYECKUX 3a]1aY;
KJIACCU(PUIIMPOBATh B3aUMHOE pPACIONOKEHHE MpsIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C YIJIAMH B IPOCTPAHCTBE:
MEXy MPSIMBIMHU B IIPOCTPAHCTBE, MEXAY MPSAMOM U INIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C MHOTOTpaHHUKaMH; CBOOOTHO
pacno3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MpU3Ma, MUPaMHU/Ia,
MPSAMOYTOJIBHBIN MapajuiesienuIe]l, Ky0); KiaccuuirpoBaTh MHOTOIPAaHHUKH, BbIOMpast
OCHOBaAHUS JUIs1 KJlacCU(UKaLUK; CBOOOIHO ONIEPUPOBATH OHATUAMHU, CBSI3aHHBIMU
C CEUEHHEM MHOIOTPaHHUKOB
IJIOCKOCTBIO;  BBIMOJHATH — NapajyieIbHOE,  LEHTPAJIbHOE UM OPTOrOHAJIHOE
MPOCKTUpOBaHUE PUTYp
Ha TUJIOCKOCTb, BBIMOJHATh M300pa)keHUs (PUIryp HA IUIOCKOCTH; CTPOUTH CEUEHUS
MHOTOIPAHHHUKOB Pa3JIMYHbIMA METOIAMH, BBIIIOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3
PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; BBIUYUCIISTH ILIOMIAIH
MOBEPXHOCTEH MHOTOI'PaHHUKOB (MpU3Ma, MUPaMUIa),
TreOMETPUUYECKUX TeJl ¢ MpUMEHEeHHeM (OpMyI; CBOOOIHO ONEPUPOBATH MOHITHIMU:
CUMMETpPHS B IPOCTPAHCTBE, UEHTP, OCh
U IJOCKOCTh CUMMETPHUH, LEHTP, OChb M IJIOCKOCTh CUMMETPUM (PUTypBI; CBOOOIAHO
ONEpUPOBAaTh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAMHATaM B

MPOCTPAHCTRBE;
46



BBITOJIHATH JICUCTBUS HAJl BEKTOPAMU;

pelarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOUICHHM M HAXOXKJICHUE
F€OMETPUYECKUX  BEJIIMYMH, TPUMEHSS  HW3BECTHBICE METOAbl IIPU  PEIICHUU
MAaTeMaTHYE€CKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CII0KHOCTH;

MIPUMEHSATh MPOCTEUIIINE MPOTPAMMHBIE cpeacTna u
3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

W3BJICKaTh, TPEOOPA3OBBIBATE W  HHTEPIPETUPOBATH  MHGOPMAIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpaX, MPEACTABICHHYI0 Ha 4YepTeKax U
PUCYHKAX;

MPUMEHATH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CpPaBHUBATh W AHAJIHU3UPOBATh
pEaJbHBIC CUTyallMd, MPUMEHSITh M3YYEHHBIE MOHATHSA B IPOLIECCE TMOWCKA PEIICHUS
MaTeMaTH4YeCKH C(HOPMYIMPOBAHHOM ITPOOIEMBI, MOJISTUPOBATh pealIbHBIC CUTYAIlMH Ha
SA3bIKE TEOMETPUH, HCCIECAOBATh IMOCTPOCHHBIE MOAEIM C  HMCIOJb30BAHUEM
reOMETPUYECKUX MTOHSATUM U TEOPEM, ammnapara aareOpsl, penath MPakTUIeCKUe 3a1auH,
CBSI3aHHBIC C HaxXOXXJICHHEM TIE€OMETPUYECKUX BEIIMYMH, HUMETh NpeAcCTaBiIeHUs 00
OCHOBHBIX dTallax Pa3BUTHS T'€OMETPHHM KaK COCTaBHOM YacTH (yHJaMEHTa pPa3BUTHUS
TEXHOJIOTHH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOTHO OTIEPUPOBATH MOHATHIIMU, CBI3aHHBIMU C IUJTUHAPUIECKONW, KOHUIECKOM
1 cheprueckoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI TIOJTYUCHUS,

OTIEpUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C T€JIAMU BPAIIEHUS: [IWJIMHIPOM, KOHYCOM,
chepolt u 1mapoM; pacro3HaBaTh Tejla BpalleHus (LMWIMHIP, KOHYC, chepa U 1map) u
OOBSACHATH CMOCOOBI TOJYYSHHUS T BpAIICHUS;, KIACCU(PUIIUPOBATh B3aUMHOE
pacmoiokeHue cepbl U TUIOCKOCTH;

BBIYHCIIATh BEJIMYUHBI AJIEMECHTOB MHOTOTPAHHUKOB M TEJI BpAIleHUs, 00ObEMBl U
TJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TCOMETPUUCCKUX TEI C
npuMeHeHueM Gopmy;

CBOOOTHO OIIEPUPOBATH MOHATUIMH, CBI3aHHBIMA ¢ KOMOWHAIIUSIMH TEJT BPAIICHUS
¥ MHOTOTPAHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B c(hepy U OMHMCAHHBIA OKOJIO Chephl,
cdepa, BIuCaHHAs B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS;

BBEIYHCIIATh COOTHOIICHHUS MEXKIY IUIOMAIIMA TIOBEPXHOCTEH M oObeMaMu
ITOJIOOHBIX TE;

U300pakaTh U3ydyaemble (PUTYpPHI, BBINOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3
PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHSI TEIT
BpaIeHUs;

U3BJIEKaTh, HMHTEPIPETUPOBATH M  MPeoOpa3oBbIBATh  HHGPOPMALIHIO 0
NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTypax, MPEACTABICHHYIO Ha 4YepTexax M
PUCYHKAX;
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CBO60,Z[HO OIICpUPOBATH IMOHATHEM BCKTOP B ITPOCTPAHCTBE,
BBIIIOJIHATB OIICPpall HAal BEKTOPAMMU,
3a/1aBaThb IINIOCKOCTb YPABHCHHUCM B I[GKapTOBOﬁ CUCTCMC KOOPpANHAT,

pemaTh TeOMETPUYECKHUE 3aJayll Ha BBIYMCICHUE YTJIOB MEXIY MPSMBIMH W
IUIOCKOCTSMH, BBIUHUCICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C JIBUDKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA IBIKEHUI; BBIOIHATH N300 PayKCHISI MHOTOTPAaHHUKOM M TEJ BPAIICHUS
Ipy NapaJljIeIbHOM NIEPEHOCe, LIEHTPATbHOM CUMMETPHUH, 3epKAIbHOM CUMMETPUH, TIPU
MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus 0A00uS;

CTPOUTh CEYECHHS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUS UIUHApA
(mapajuienbHO U MEPICHIUKYIISIPHO OCH), CEYEHUsI KOHYca (TapajuieIbHO€ OCHOBAHUIO U
MIPOXO/ISIIIIee Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCITI0JIb30BAaTh METO/bI MTOCTPOCHUSI CEUECHUN: METOJ] CJIEIOB, METO/I BHYTPEHHETO
MIPOCKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIEH TUIOCKOCTH; JOKA3bIBaTh TEOMETPUICCKUE
yYTBEPKJICHUS,

NPUMEHSTh TeoMeTpudeckrue (akThbl A PEIICHUs] CTEPEOMETPUUYECKHUX 3ajad,
MIPEAMOJIATafoIINX HECKOJBKO MIAaroB PEIICHUs, €CIM YCIOBUS MPUMEHEHHUS 3a/JaHbl B
SIBHOW W HESBHOU (hopme;

pemiaTh 3a/la4yu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUUYECKUX BEJTMYHH,

MPUMEHSITh MPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIITUOHHBIE CUCTEMBI
[IPU PEIIEHUU CTEPEOMETPUUYECKUX 3a/aY;

MPUMEHSTh TOJIyYEHHbIE 3HAHUS HA NpPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh W
OIICHUBATh peajbHbIC CUTYaIlUH, IPUMEHSTh U3YUYE€HHbIC TOHSTHS, TEOPEMbI, CBOMCTBAa B
mpollecce TMOMCKAa pelIeHUsT MaTeMaTH4YecKh CHOPMYITUPOBAHHOM  MPOOIEMBI,
MO/JICJIUPOBATh peajbHbIC CUTyallUM HA S3bIKE T€OMETPUM, UCCIIEAOBATh MTOCTPOCHHBIC
MOJICNIA C MCTIOJB30BAHMEM T€OMETPHUECKUX MOHSITHUN M TEOpeM, arapara aareOphl,
pelIaTh NPaKTUYECKUE 3a7]a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUHU KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3zBanue paznena KomuuecTBo OcHOBHBIE BUJIbI IEATEIIBHOCTH
OcHOBHOE cOJIepKaHue
(TemnI) Kypca 4acoB yqaImxcs
BBenenue B ctepeoMeTpuio 23 Onpenenars MIOCKOCTh Kak PUrypy, B

OcHOBHBIC IMPOCTPAHCTBCHHEBIC

burypsi.

[loHATHS CTEPEOMETPHUM: TOUKA,
npsiMasi, I0CKOCTh, TPOCTPAHCTBO.
OcHoBHbIE NpaBUjIa U300paKEHUsT Ha
PUCYHKE IUIOCKOCTH, apAJIIIEIbHBIX
NpSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[ToHsTHSA: IEpeceKaroIIMecs MIOCKOCTH,
nepeceKaroImecs npsMasi U roCKOCTh;
MOJIyIPOCTPAHCTBO.

MHororpaHHuKy, 1300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMUX O0OBEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBUSI U3 HUX.

Crioco0bl 3a1aHus IPAMBIX U

IJIOCKOCTEN B IPOCTPAHCTRE.

KOTOPOH BBINIOJIHAETCA IJITAHUMETPHSL.
Jlenath NpOCTENIINE JIOTUYECKUE
BBIBOJIbI U3 AKCUOMATHKHU TIJIOCKOCTH.
[IpuBOANTH MPUMEPHI pEATBHBIX
00BEKTOB, HJCAIN3AMEN KOTOPBIX
SBJISIFOTCSI aKCHOMBI T€OMETPHH.
N3y4yarh, NpUMEHSATH MPUHIIUIIBI
ITOCTPOCHUS CEYEHUH.

Hcrnons30Bath U1l TOCTPOCHHUS
CEYEHUI METO/ CJIEI0OB, METOT
BHYTPEHHETO POEKTUPOBAHUS, METO/I
MepeHoca CeKyIen MIOCKOCTH.
Pemate cTepeoMeTpuyecKkue 3a1auu:
Ha ONpEJEIICHUE BUAA CEUEHUS U
HaXO0KJEHUE €ro IIOAIHN.
AKTyanu3upoBath (aKThl U METOBI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
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O603HaYeHUS TIPSIMBIX U
IIJIOCKOCTEN.
Ceuenus. N3o0paxxkenue ceueHui

Hcnonb3oBaTh ITpH PCUICHUHU 3a1a4
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UPAMHU/IBI, KyOa U IPU3MBI, KOTOPBIS
MIPOXOJIAT Yepe3 ux peodpa.
N300pakeHue nepecevueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBaHue MoCTPOSHHBIX CEYCHUIN

Ppa3sHbIMHU [IBE€TaMU.

Merton cneaoB s HOCTPOEHUS
ceyeHui. CBOMCTBA NepeceueHU
pSAMBIX U TOocKocTel. IlocTtpoenne
CeUeHUM B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3znaHue
BBIHOCHBIX YEPTEKEM U 3aIIUCh I1aroB
IOCTPOEHUS.

IToBTOpEHME TNTAHUMETPUH.
Teopema 0 NpOMOPLMOHATIBHBIX
otpeskax. [logoOue TpeyrobHUKOB.
Teopema Menenas. PacueTsl B
CEUEHHUSAX HA BHIHOCHBIX UYEpPTEkKaX.
Hcrtopus pa3BuTUA INITAHUMETPUU U
CTEPEOMETPUU

CIEAYIOIINE TIIAHUMETPUYECKUE
dakTbl 1 MeTonbl: Teopembl Daneca u
O IPOMOPIIMOHATIBHBIX OTPE3KAX.
AJITOpUTM ZENIeHUs OTpe3Ka Ha N
paBHBIX yacTen. Teopema Menenas.
PaBHOOCApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHUY TPEYTOJIbHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOMCTBO CpeAHEN TMHUU
TPEYTrOJIbHUKA.

CBOICTBO OUCCEKTPHUCHI yTIia

TPEyTOJIbHUKA.
CBOMCTBO M€JINaH TPEYTOJbHUKA.

[Tpusnaku nogooust
TPEYroJbHUKOB. [lomy4aTh
MPEJCTaBICHUS] 00 OCHOBHBIX
ATanax pa3BUTHA FT€OMETPUU KaK
COCTaBHOMI YacTH pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUHI

BzanmHoe pacnionoxenue
MPSAMBIX B IIPOCTPAHCTBE

B3auMHOe pacnoioxkeHue npsmeix B
npoctpaHcTBe. CKpelrBaronecs
npsmele. [IprusHaku
CKPEILMBAIOIINXCA NPSAMBIX.

[lapannenbHbie psSMbIE

Knaccudummposats B3auMHoe
PacCIoJIOKCHHUE MPSMBIX B
MIPOCTPAHCTBE, ULTIOCTPUPYSI
PUCYHKaMHU U TIPUBOJIS
MPUMEPHl U3 PEATbHON JKU3HHU.
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B IIpOCTpaHcTBE. Teopema o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOW MApAJIICIIbHOM TAHHOU
MPSIMOU, IPOXOSAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIEH Ha
JTAHHOW MPSIMOM.

Jlemma o nepecedyeHnn napayIeIbHbIX
MPSIMBIX TIOCKOCTHIO. [TapannensHoCcTh
Tpex NpsMbIX. Teopema o Tpex
napasuiesIbHbIX MPSMBbIX.

Teopema 0 CKpeIUBAIOIIUXCSA MPSIMBIX.
[TapannenbHOE IPOESKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajIeIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX PUTyp B MapauieTbHON
IIPOCKLIHH.

[lenTpasibHAs TIPOCKIIHUSL.

VYo ¢ coHanpaBIEHHBIMA CTOPOHAMH.
YToa Mexy IpSAMBIMU.

3a1auy Ha T0KA3aTEILCTBO

U UCCIIEJOBaHNE, CBSI3aHHbIE

C PACHOJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U

€IUHCTBEHHOCTH NapajlIeIbHOM
NPSIMOU, TPOXOASAIIEH YEPE3 TOUKY
MPOCTPAHCTBA W HE JIEXKAIEH Ha
IPYro npsiMOM; JIEMMY O
MEPECEYEHNUH TIIOCKOCTH IBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY
0 TpEX MapajlIebHbIX IPSIMBIX.
Jloka3bIBaTh MPU3HAK
CKPEIIUBAIOIINXCS MPSAMBIX, TEOPEMY O
CKPEIIMBAIOIINXCS MPSMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAMNPAaBICHHBIMU
ctopoHamMu. OOBICHSATD, YTO
Ha3bIBACTCS MAPAJIIEIBHBIM U
LEHTPAJIbHBIM IPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS IPOEKTUPOBAHUE QUTYDP
Ha IJIOCKOCTh. JIOKa3bIBaTh CBOMCTBA
MAPAJIIETBHOTO MMPOEKTUPOBAHUSL.
N3o0paxkath B mapauieabHON
MPOEKIWH PAa3HbIE T€OMETPUUECKHUE

¢burypsl.
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Pematn CTCPCOMCTPUICCKHUEC 3aaaqun
Ha HJOKa3aTCJIbCTBO M HCCICAOBAHUC,
CBA3aHHBIC C PACIIOJIOKCHUCM IIPSAMBIX
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B IIPOCTPAHCTBE.

[IpoBOOUTH NOKA3aTEIbHBIE
pacCykJIeHUs MPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
NpsAMBIX B MpocTpaHcTBe. CpaBHUBATS,
aHAJIU3UPOBAaTh W OLICHUBATH
YTBEPKJICHHUS C LIETBIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh pealibHbIE CUTYAlHH,
CBS3aHHBIE CO B3aMHBIM
pPacnoIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE, Ha SI3bIKE TE€OMETPUH.
HccenenoBars NOCTPOCHHBIE MOJIENN C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MIOHSTUH U TEOPEM, aIlapara
anreopsl, HU(GPOBBIX PECYPCOB.
[Tomyuars npeacTaBieHUE O
LEHTPaJIbHOM MIPOEKTUPOBAHUU U 00
UCTOpUU PadOT MO TEOPUU
MEPCIEKTHUBBI
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HapaJIHCJILHOCTI) IMPAMBIX

U IUTOCKOCTEN B
MIPOCTPAHCTBE

[loHATHSA: TapauIeNIbHOCTD NPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MIapaJuIeIbBHOCTH NPSIMOMN

Knaccudumupoarts B3aMMHOE
pacmosIoXeHUEe MPSMOU U TUIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
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U iockoctu. CBOMCTBA
MapajuieIbHOCTH NPSIMOM U TIOCKOCTH.
['eomeTpuueckue 3aJa4u Ha
BBIYMCJIEHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIETBHOCTBIO
IPSAMBIX U TUIOCKOCTEN B
npoctpancTie. [loctpoenue ceuenus,
IIPOXOAILEIO Yepe3 NaHHYI0 IIPAMYIO
Ha YEpTE)KE U NapaljIeIbHOrO APYron
psAMoOM. PacdeT OTHOIIEHHU.
[TapannenbHas NPOEKLMS, IPUMEHEHHE
JUTSl IOCTPOEHMS CEYeHH Ky0a U
napasuleJIenuneaa.

CaolicTBa Mapajuiesienunena u
npusMmel. [lapannenpHble TIIOCKOCTH.
[Ipu3Haku napajyieIbHOCTH JBYX
ockocter. Teopema o
MapajuIeIbHOCTH W €IUHCTBEHHOCTH
IIJIOCKOCTH, TPOXOJALIEH Yepe3 TOUKY,
HE IPUHAJIEKAITYIO TAHHOU
IJIOCKOCTH U CIIECTBHS U3 HEE.
CBoiicTBa MapayieabHbIX MIOCKOCTEM:
0 MapAJIIETBHOCTH MPSMBIX
MEPECEUYEHNUSI IPU NIEPECEUEHUHN JIBYX
[apaJlJICIIbHBIX INIOCKOCTEN TPETHEN;
00 OTpe3Kax NmapajijiesIbHbIX MPSIMBIX,

COOTBETCTBYIOIIUE MPUMEPHI U3
pEATIbHOM KU3HMU.

@opMyIMpOBATH ONPEIAECTICHUE
MapajulesIbHBIX MPSMOU U IUIOCKOCTH.
JIoka3pIBaTh MPU3HAK O
MapaJuIeIbHOCTH IPSIMON U
IJTIOCKOCTH; CBOMCTBA MAapAJICTIbHOCTH
MPpAMOM U TIOCKOCTU. Pemmare
CTEPEOMETPUYECKUE 3a0aUu
BBIUHCIICHUA U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAIUICITBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B
npocrpancTBe. Pemars npakruiyeckue
3a7]a4M Ha MOCTPOCHUE CEUYCHUI Ha
YepTekax TeTpadapa u
napasuienenumena. Pemars
CTEPEOMETPUYECKHUE 3a0aUH,
CBSI3aHHBIE C MIOCTPOCHUEM CEUEHUI
ITIOCKOCTBIO.

IIpoBOANTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYXKICHUS TIPU
PEILIEHUU T€OMETPUUECKUX 3a1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
TUIOCKOCTEM.
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CpaBHI/IBaTI) " aHAJIM3UPOBATH
pCajlbHbIC CUTyalluH, CBA3aHHBIC
C IIapaJuICIbHOCTBIO HpﬂMOﬁ
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3aKJIFOUEHHBIX MEXy MapaljiesIbHbIMU
IJIOCKOCTSIMH; O NIEPECEUEHUH MPSIMOU
C IByMs MapaJlIeIbHBIMU MIOCKOCTMU

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJEIUPOBATh PEATbHBIE CUTYAIIUH,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
MPSAMOM U TIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU
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IleprieHIMKYISAPHOCTD
IPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa Ha
IJIOCKOCTH, TPUTOHOMETPHS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpSMOYTOJILHOTO
napasuienienunena. Beraucinenue
JUIMH OTPE3KOB B Ky0e U
IPSIMOYTOJIBHOM IapaJlIeIeITUIEAE.
[leprieHIUKYIJISIPHOCTD NPSIMON U
I10cKoCTH. [Ipr3Hak
NEPIEHANKYJIIPHOCTH IPSIMOA U
mIockocTu. Teopema o
CYILIECTBOBAHUH U €IUHCTBEHHOCTH
MPAMOM, TPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
MEPIIEHINKYJIIPHON K IUIOCKOCTH.
[InockoCcTH W NMEpNEHANKYIISIPHBIE
UM IIpsiMasi B MHOTOI'PaHHHKAX.
[lepneHaAuKyIISIp ¥ HAKIIOHHAS.
ITocTpoeHnue neprneHaAuKysapa u3
TOYKHU Ha NPAMYIO.

Teopema 0 Tpex nepreHaUKYyIApax

AKTyanu3upoBaTh (PaKThl U METO/bI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
@OopMyIIMpPOBATH ONPEAECICHUSA:
IIEPIICHIUKYJIAPHBIX IIPAMBIX B
IIPOCTPAHCTBE; OIIPEACIICHUE IIPAMOM,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
JIoKa3pIBaTh: JIEMMY O
MIEPIICHIUKYJISIPHOCTH JIBYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOW; TEOPEMBI O CBSI3U MEXKITY
[1apaJuIeIIbBHOCTBIO MPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K INIOCKOCTH.
JI0Ka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK [EPIECHIUKYIISIPHOCTH
MPSAMOM U THIOCKOCTH; TEOPEMY O
CYILIECTBOBAHUM U €AUHCTBEHHOCTH
NPSIMOU, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY U NEPIECHAUKYIAPHON K JAHHOU
IIJIOCKOCTH.

N3o06paxkath B3aMMHO
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(npsimast u oOpaTHas).

VYron Mexay CKpeIMBaOINMUCA
npssMbIMH. [IOMCK TEpIIEHIUKYIIAPHBIX
MPSIMBIX C TOMOIIIBIO
MIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOroHaJIbHOE NPOEKTUPOBAHHUE.
[locTpoenue ceuenuii Kyoa, MpU3MBl,
MIPAaBWJIBHOW MUPAMUJIBI C IOMOLIBIO
OpPTOrOHAJIBHOU NpoeKkuun. CUMMeETpHUs
B IIPOCTPAHCTBE OTHOCUTEIIBHO
mIockocTu. [lmockocTn cummeTpuit B
MHOrorpaHHukax. [Ipuznax
MEPIEHIUKYJIIPHOCTH MPSAMOU U
IIJIOCKOCTHU KaK CIEACTBUE CUMMETPHHU.
[IpaBuIbHBIE MHOTOTPAaHHUKHI

Pacuer paccrosHuli OT TOYKH 110
miockocT. CriocoObl ONyCTUTD
MEePIEHIUKYJISAPbI: CHMMETPHS,

CIBUT TOYKH I10 MapauieIbHON
npsiMoid. CABUT IO HeNapaJuIeIbHON
IIPSAMOM, U3MEHEHUE PACCTOSTHUN

NEPHEHANKYJIAPHBIE NPAMYIO U
IJIOCKOCTb.
DopMyIUPOBATH CBOWCTBO
NEPIEHANKYJIAPA IO OTHOLLIEHUIO

K IJIOCKOCTH.

[TomyyaTs npencraBieHrue O 3HAYEHUU
NEPHEHANKYJIAPA Ul IPYTUX
oOnacTeil HaykH ((pu3KKa, SHEPreTHKa,
Ja3epHble TEXHOJIOTUN), B peabHON
KU3HU (TEXHHUKA, OKpYKarolas
oOcTtaHoOBKa). JlOKa3bIBaTh
YTBEPKJICHUSI, CBSI3aHHBIE C
MIPOEKIMEN NPSMOU Ha TIJIOCKOCTB,

HENEPIEHIUKYISPHYIO K 3TOU NPSIMOM.

JIoKka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApaX U TEOPEMY
00paTHYyIO0 TEOpEME O TPEX
neprnesaukyisapax. [lomyuats
MpeAcTaBlIeHne 00 OPTOrOHATLHOM
NPOCKTUPOBAHUH. JIOKa3bIBATh
TEOpEeMY O MPOEKIIMHU TOYKU Ha
PSMYIO.

PemaTtek cTepeoMeTpudeckue 3aiauu,
CBS3aHHBIE C
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MEPHEHANKYISPHOCTBIO MIPSMOM U
I0cKocTH. PemaTts npukiaaHbe
3a/1aud, CBSI3aHHBIE C HAXOXKJECHUEM
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IrCOMCTPUICCKUX BCIIMIMH.

Pemats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TpeX NEPIEHAUKYIAPAX, HAXOKICHUEM
PACCTOSIHUM, IOCTPOECHUEM ITPOEKIUH.
CpaBHMBaTh ¥ aHAIN3UPOBATH
YTBEPKIACHHUS C LIENBIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCyKIACHUU.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE T€OMETPUH PEAIbHbIE CUTyalUH,
CBSI3aHHBIC C MEPIECHINKYJIIPHOCTHIO
IIPSMOU U IIJIOCKOCTH; UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENIN, B TOM YUCJIE U C
MCIIOJIb30BAHUEM allfapaTa anreopbl

63



VYTabl U pacCTOAHUSA

16

[loBTOpEHNE: YroyI MEXIy
IPSIMBIMH  HA INTIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBLHOM

TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB.

[ToBTOpEHME: YrOa MEKIY
CKPEIIUBAIOIIUMHUCS IPSIMBIMUA B
npocrtpancTie. ['eomeTpuyeckue
METO/Ibl BEIYUCIICHHS YTiIa MEXIY

AKTyanu3upoBath (HaKThl 1 METOJIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
@opMyIMpOBATH ONIPEAECTICHUE
IBYI'PAHHOTO yTJIA.

JloKa3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JMHEWHBIX YTJIOB JBYTPAHHOIO YIJa.
KnaccuguimpoBaTs 1ByrpaHHBIE YTIIbI
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IMPpAMBIMHA B MHOTOI'PaHHHUKAX.

JByrpanueii  yron.  CBOWCTBO

JIMHEWHBIX YIJIOB IBYTPAHHOIO YIJIA.

[leprieHIUKYIISIPHBIE TNTIOCKOCTH.
CBoiiCcTBa B3aUMHO MEPIIEHANKYIISIPHBIX
rockocren. [Ipusnak
MEPIIEHINKYJIIPHOCTH IIOCKOCTEN;
TE€O-peMa O MPSIMOU NIEPECEUEHUS IBYX
IJIOCKOCTEN MEPIIEHINKYISIPHBIX
TPEThEN IIOCKOCTH.

[IpsAMOYTOJIBHBIN MTAPAIIIETETTUIIE T
Ky0O; U3MEpeHus, CBONCTBA
MPSAMOYTOJIBHOTO TTapaJljIeICIUIENa.
Teopema o nuaroHanu
MPSAMOYTOJIHOTO TIapajuleenunena u
cnencTBue n3 Hee. CTepeoMeTpuyecKue
Y NIPUKJIAIHBIE 3a/1a41, CBSI3AHHBIE CO
B3aMMHBIM PACHOJIOKEHUEM NPSIMBIX U
iockoctu. [loBTopenue:
CKpEILMBAIOIINECS NPSIMBIE,
MapaJyIeIIbHbIE IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTpaHHMKax. [1apa
MapaJuICIIbHBIX IUNIOCKOCTEW Ha
CKPEIIUBAIOIINXCS MPSAMBIX,
PACCTOSIHUE MEXIY

B 3aBUCUMOCTH OT UX I'PaJyCHON MEPHI.
@OopMyJIMPOBATH ONPEIEICHUE B3AUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHANKYJIIPHOCTH JIBYX
IIJIOCKOCTEH.

@opMyIIMpPOBATH CIIEICTBUE

(13 mpU3HaKa) 0 NEePIEeHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsl EPIICHIUKYIISIpHA
MPAMOM, IO KOTOPOU IIEPECEKAIOTCS
JBE IUIOCKOCTH, 3TH IIOCKOCTSIM.
Jloka3bIBaTh yTBEPKAECHUS O €r0
CBOMCTBAax; TEOPEMY U CIEIACTBUE U3
HEE 0 AUArOHAJISX MPSMOYTOJIBHOTO
napajuie’enunesaa.

Pewats crepeomeTprueckue 3agaum,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IUTAHUMETpUYECKHEe (PaKThl 1 METOMBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeNIbHbIE PACCYKICHUS TPU
pELIEHNH T€OMETPUYECKHX 3a/aY,
CBSA3aHHBIX C NEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEHN.
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CKPCIIMBAONIUMHUCA IIPAMBIMA B
IMPOCTBIX CUTyallUAX.

AHaJ'II/ISI/IpOBaTB U MOACIIMPOBATL Ha
SA3BIKC TCOMCTPHUHU PCAJIBHBIC
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OnyckaHue NnepreHIuKyJIsipoB,
BBIYUCJICHUE PACCTOSIHUM OT
TOYKH J0 TOYKU; PSIMOMU;
IUIOCKOCTH. Brruuciienue
PACCTOSTHUM MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMHU C
MIOMOIIIBIO MEPIEHIUKYISIPHON
MIJIOCKOCTH.

TpexrpaHHbIN yroj, HEPaBEHCTBA
JUJISL TPEXTPAHHBIX YTJIOB.
Teopema Iludaropa, Teopemsl
KOCHUHYCOB M CUHYCOB

JUIS TPEXTPAHHOTO yTiia. DJIEMEHTHI
chepruuecKoi TeOMETPUH:

reo/Ie3NUeCKUe JUHUN Ha 3eMIIe

CUTYaIluH, CBSI3aHHBIC C
NEPIECHIUKYIAPHOCTHIO MPSMBIX

Y TJTIOCKOCTEH.

HccnenoBaTh OCTPOCHHBIE MOJEIIH,
B TOM YHCJIE U C UCHOJb30BAaHUEM
anmnapara anreOpsl.

Pemarts npukiansele 3a1auu,

CBJA3aHHBIC C HaAXOXIACHHCM
IreOMCTPHUICCKUX BCIMINH
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MHOrorpaHHuKH

CucremMartu3anus 3HaHHM:
MHOrorpaHHHK U €ro 3JEMEHTBHI.
[Inpamuna. Buael nupamu.
[IpaBunbHas nmupamuga. [Ipuszma.
[Ipsimast 1 HaKJIOHHAS PHU3MBI.
IIpaBunbhas npusma. [Ipssmon
napasulesIenunes], psIMOYTOJIbHbIN
napajuienenunesn, Kyo.

Brinykiieie MHOTOrpaHHukH. Teopema
Oiinepa. [IpaBuiibHbIE

H IIOJYIIPAaBUJIbHBIC MHOTOI'PaHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUaHUs,
KOMMEHTApHHU.

AHaIA3UPOBATh PEUICHUE 3a/1a4H.
PucoBaTh BBINYyKJIbIE MHOTOTPAHHUKU C
3aJJaHHBIMU CBOWCTBAMU;
BOCCTaHABIIMBATh OOIIUI BU]T
BBIIYKJIOTO MHOTOTPaHHUKA 110 ABYM
€ro IPOCKILIUSAM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHMKA.

PucoBarsb BBINTyKJIbIE MHOTOTPAHHUKHU C
Pa3HOM SUJIEPOBOU XAPAKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MOJTYyUYECHUS
pe3yJibTaTa Ipyu BapbUPOBAHUU
JIaHHbIX. JloKa3pIBaTh CBOMCTBA
MPaBUJIbHBIX MHOTOTPAHHHUKOB.
ITimanupoBats IIOCTPOCHUE
MPaBUJIIBHBIX MHOTOIPAHHHUKOB  Ha
MMOBEPXHOCTAX JAPYTUX MPABUIIBHBIX
MHOTOTPaHHHUKOB
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BekTtops! B mpocTpaHcTBe

12

[ToHsiTHE BEKTOpA Ha INIOCKOCTH H

B IIPOCTPAHCTBE.

CymMa ¥ pa3HOCTb BEKTOPOB, IIPaBUIIO
napajuleJenuIe1a, yMHOXKECHHE
BEKTOPA HA YHCJIO, PA3JIOKECHHE
BEKTOpa IO 0a3ucy TpeX BEKTOPOB, HE
JeKaIUX B OJHOM IIOCKOCTH.
CkansipHOE IPOU3BEICHHUE,
BBIYHCIICHHUE yTJIa MEXAY BEKTOpaMU B
IIPOCTPAHCTBE.

[Ipocrenmmue 3axa4n ¢ BEKTOpaMu

AKTyanu3upoBaTh (DaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
IJIOCKOCTHU U B IPOCTPAHCTBE;
KOMILTAaHAPHBIE BEKTOPBHI.

[TpuBoUTH MpUMEPHI PUBUUESCKUX
BEKTOPHBIX BEJIMYMH.

OcBanBaTh MpaBUJIa BBITIOJHEHHUS
NIEUCTBUM CII0KCHHUS 1 BRIYUTAHUSI
BEKTOPOB, YMHOEHHUS BEKTOpa
Ha YH1CJo.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

JIoKa3pIBaTh TEOPEMY O PA3IIOKECHUU

T000r0  BEKTOpa MO TPEM JIaHHBIM
HEKOMIUTAHapHBIM BEKTOpaM
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[ToBTOpenue, 0600MICHHE U
cucTeMaTH3allHs 3HaHUH

O06o0u1aroiee NOBTOPEHUE NOHATUI H
MeTO0B Kypca reomerpuu 10 kitacca,
cucreMarusanus 3HaHui. Mcropus
Pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUHI

PemaTs cTepeomeTprueckue 3a1a4u Ha
JOKa3aTeIbCTBO MATEMATHUECKHX
OTHOIICHUH, HAXOXKICHHE
reOMETPUYCCKUX BEIMYWH (IJIUH,
YTJIOB, TJIOLIa/IeH, 00BEMOB).
Hcnonp30Bath Npyu pelIeHnn
CTEPEOMETPUIECKHX 3a/1a4
TUTAHUMETPUIECKUE (PaKThl U METO/IBI.
[TpoBOIUTH TOTHYECKU KOPPEKTHBIC
JOKa3aTeIbHbIC PACCYKICHHUS TIPU
pELIEHUH CTEPEOMETPUIECKUX U
TUTAHUMETPUYECKUX 3a1a4. CpaBHUBATH
Y aHAJIM3UPOBATh PEATIbHBIC CUTYAllUU U
BBISIBJIATH BO3MOXKHOCTb €€
MOJICIUPOBAHUS HA SI3BIKE TEOMETPHUH.
MogenupoBaTh pealbHYI0 CHTYalUIO
Ha SI3bIKE TEOMETPUU M HCCIEN0BAThH
MIOCTPOCHHBIC MOJICIIU, B TOM YHUCIIE H
C MCIIOJIb30BaHKUEM arrapara anreOpol.

Hcnonb3oBath KOMIIBIOTEPHBIE
IIPOTPaMMBI IIPY PELIEHUH 3a4a4.
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[Tomy4aTe npencTaBieHUE O
T€OMETPUU KaK O pa3BUBAIOIICUCS
HAyKe, UCCIIEAYIOMIEH OKPYKAOIIUN
MHP, CBSI3aHHOU C peaIbHbIMU
00BEKTaMU, IOMOTAOIIEH PEelTUuTh
peanbHbIE KU3HEHHBIE CUTYAIUU O
POJIM CTEPEOMETPUU B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATh U aHAJM3UPOBATH
YTBEPKICHUS C LIENbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCyKIACHUMN.
HccenenoBats NOCTPOEHHBIE MOJENH.
Hcnonp3oBath 1udpoBbIE pecypehbl

OBIIEE KOJWYECTBO 102
YACOB I10 ITPOTPAMME
11 KIIACC
HasBanue paznena KonuyectBo OcHOBHBIE BUBI JEATEIHHOCTU
OCHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB yqammxcs
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AHnanutnueckas TrCcoOMCTpUA

15

[ToBTOpEHHME: KOOPIUHATHI BEKTOPA
Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKQJISIPHOE MPOU3BEIAECHNUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEK]ly BEKTOpAMU
B [IPOCTPAHCTBE. Y PaBHEHUE MPSMOH,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE IIJIOCKOCTH, HOPMAJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousseaenue. JInnernbie
HEPABEHCTBA, JJUHEMHOE
pOrpaMMHUPOBAHHUE.

AHaJIUTUYECKHE METOIBI pacyeTa
yrila MEXKly IPSIMBIMU U
IJIOCKOCTSIMU B MHOT'OI'PaHHHUKAX.
dopmyJsia pacCTOSHUS OT TOYKH J10
IJIOCKOCTH B KOOpPJIMHATAX.
Haxoxnenue pacctostHui OT TOYKU 10
IJIOCKOCTH B KyO€ U TPpaBUIIbLHOM
MApAMUJIE

AKTyanu3upoBath (DaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOAUTH AEUCTBUS C BEKTOPAMH K
AQHAJIOTUYHBIM ACHUCTBHSM C UX
KOOpJIMHATaAMH.

BcnomuuTh onpenenenue
CKaJISIPHOTO YMHOKEHHUS U €r0
CBOMCTBA. BBIUMCIISATH C IIOMOIIBIO
CKaJISIPHOT'O YMHOEHHUS JIJTUHBI
BEKTOPOB, YIJIbl MEXy HUMH,
yCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD
BEKTOPOB. BBIBOIUTH ypaBHEHUE
IJIOCKOCTA U (POPMYITY PACCTOSIHUS
OT TOYKH JIO IJIOCKOCTH.

Pemate 3agaum, couerast
KOOPJAWHATHBIN U BEKTOPHBIN
MeToAbl. [IpOBOAUTH JIOTHYECKH
KOPPEKTHBIE IOKa3aTEIbHbIC
pacCyXJIeHus NPU PELICHUN
FeOMETPUYECKUX 3aJ]1ad Ha
IIPUMECHEHHE
BEKTOPHOKOOPAMHATHOI'O METO/1a.

72



AHaM3UpOBaTh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUH peaibHbIe
CUTYyAallNH, CBSI3aHHBIC BEKTOPAMU H
KOOpAMHATAMHU.

HccnenoBaTk MOCTPOCHHBIE MOIEIH,
B TOM YHCII€ U C HCTIOJIH30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrpPaMMBlI.

3HAKOMWTBCS C UCTOPUEN PA3BUTHUSA
MaTeMaTUKH
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[ToBTOpEHME, 0O60OIICHNE U
cucTeMaTH3allKs 3HaHU

15

CedeHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKH, METO/
CJIE/IOB, CTAaHAAPTHBIE TUIOCKOCTH,
NEPECEUEHUS MPSIMBIX U IIOCKOCTEM.
[TapamienpHble NPSMBIE U TUIOCKOCTH:
napajuiesIbHbIE CEUCHHUS], pACUET
OTHOILICHUH, YTJIbl MEXKITY
CKPEIUBAIOIIUMUCS MTPSIMBIMH.
[leprieHAMKYISIPHBIE NIPSIMBIE U
IJIOCKOCTH: CTaHJIaPTHBIE MAPhI
MEePICHIUKYJISIPHBIX TIJIOCKOCTEH U
IPSIMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB, TEOpEMa O TPeX
NEPHEHIUKYJIIApax, BBIYUCICHUS
JUTHH

CTtpouTth ceyeHusl.

Pemath crepeoMeTprueckue 3aaaqn
Ha JI0Ka3aTeIbCTBO MaTEMaTHIECKIX
OTHOIICHUH, HAXOXKICHUE
TreOMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, IIONIA/IeH, 00bEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUIECKHUX 3a]aT
IUTAaHUMETpUUYECKUe (PaKThl U

meTo bl [IpoBOANTE JOTHYECKH
KOPPEKTHBIE JOKa3aTeIbHbIE
PacCyXJACHHUS TPU PEIICHUU
CTEPEOMETPUIECKUX 3a]1a4.

CpaBHUBaTh U aHATU3UPOBATH

B MHOTOTPaHHHKAX.
[ToBTOpEHUE: TUTOIIA AN
MHOTOYTOJIbHUKOB, (hOPMYJIbI

JUIS TUIOIIAJICH, COOOpaKeHHS
I10JI00HSI.

[Lnomaay ceyeHnit MHOTOTPAaHHUKOB:
TJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKEeHUsI 0100us

pCaJIbHbIC CUTyallu U BLISABJIATD
BO3MOKHOCTb €€ MOACIIMPOBAHUA Ha
A3BIKE TCOMETPHUH.

MopnenupoBaTh pEANbHYIO CHUTYAILUIO
Ha SI3bIKE TE€OMETPUU U HUCCIENOBATH
IIOCTPOCHHBIE MOJEIH, B TOM YHUCIIE U
C UCIOJIb30BAaHUEM ammapara ajareopsbl.
Hcnonp3oBath KOMIIBIOTEPHBIE
IIPOTrpaMMBl IIPY PELICHUN 3a1a4
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O6beM MHOTOTpaHHHUKA

17

O6vem Tema. O0pemM
MPSIMOYTOJIBHOTO TIapaJuIeIICTIHITC 1A,
3amaun 00 y/IBOeHUHU KyOa, O

KBaJpatype Ky0a; 0 TPUCEKITUH yIiia.

CrepeomeTpruyeckue 3aa4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO MapaJijieenuIea.
[IpuknaaHbie 3aa4M, CBA3aHHbBIE C
BBIYUCIICHUEM 00BheMa
MPSIMOYTOJILHOTO MapaJijieenuIea.
O0beM npIMO TPU3MBI.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
psAMOM nipu3Mel. [IpuknagHeie
3aJ1a4y, CBSI3aHHBIE C 00BEMOM
IPSMOM MTPU3MBI.

CB00OHO OTIEPUPOBATH TOHITHSIMH:
o0beM Tesa, 00beM MPSIMOYTOIHLHOTO
napasuieNienumnena.

®opmyIrpoBaTH OCHOBHBIC CBOMCTBA
00BEMOB.

Jloka3piBaTh TeOpemMy 00 o0Obeme
MPSIMOYTOJILHOT'O TTapaJIJIe/IeUIe 1A,
CIICICTBHS U3 HEE.

Pa3pe3aThs MHOTOTpaHHUKH,
NePEeKIIaAbIBaTh YACTH.

Pemate crepeomerpuyeckue 3anauu,
CBSI3aHHBIC C BBIYHCIICHHEM O0BbeMa
PSIMOYTOJILHOTO Tapajuieyienumnesa,
TIPU3MBEI.

CpaBHI/IBaTB H aHAJIN3UPOBATH
YTBCPKACHUA C LCJIbIO BLISIBJICHHA
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Brruucnenne o0beMOB TEI C
MIOMOIIBIO OMPEIETIEHHOTO
uHTerpana. Oobem

HAKJIOHHOM MPU3MBI,
MAPaMUJIBI.

®opMyna o0beMa HUPAMUJIBIL.
OTtHo1IeHne 00bEMOB TUPaMU
C OOIIUM YTJIOM.
CrepeoMeTpuueckue 3a7a4H,
CBSI3aHHBIE C 00bEMaMU HAKJIIOHHOM
MIPU3MBI, TTUPAMHJIBI.

[IpukiagHble 3a1a4 110 TEME
«O0BEMEBI T, CBI3aHHBIEC C 00HEMOM
HAKJIOHHOW TPU3MBI, TUPAMHJIBI.
[Ipumenenue 06beMoB. Boruucienue
pPacCTOSHUS A0 IUIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHanM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TEOMETPUU PEAIbHBIC
CUTYaIlNH, CBSI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJuIeJenue a, MPU3Msl,
nUupamMuabl.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM 4YHCJI€ M C HMCIOJIb30BAHHEM

arrapara ajareOpshl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopMyITy ISl BRIYUCICHUS 00hEMOB

TeJl.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
HAKJIOHHOM MPU3MbI HA TIPUMEPE
TPEYTOJIbHOW TTPU3MBI | JIJISI
MIPOU3BOJILHOW NTPU3MBI. JOKa3bIBaTh
TeopeMy: 00 00beMe MUPaAMU/IBI,
(bopMyIUPOBATH CICJACTBUS U3 HEE:
00beM yCEUCHHOU MTUPaAMUJIBI.
BriBoguTh (hOpMYyITy M1 BEIYUCIICHUS
00bEMOB YCEUCHHON TTUPaMUIbI
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Tena BpaieHus

24

[unmuaapuyeckast MOBEPXHOCTD,
o0pa3yroniye MUJINHIPUISCKOM
TTOBEPXHOCTH.

CB00OOAHO ONEPUPOBATH MOHATUSIMHU:
IWTHHIPAYECKasT TIOBEPXHOCT,
uunuHap. M3ydyaTts criocoos
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Hunusap. KPYTrOBOM
uwmHAp. [Liomane noBepxHocTr

[Ipsmoit

UIHH/IPA.
Konunueckast HoBEpXHOCTS,
oOpa3yrolre KOHUYeCKOn
noeepxHoCcTH. Konyc. Ceuenne
KOHYCa IUIOCKOCTBIO, MTapajuIeIbHOM
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. M300pakeHre KOHyCOB U
YCEUECHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJIHOW IMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHe 3a1a4l Ha
JI0KAa3aTeJIbCTBO U BBIYHCIICHUE,
MIOCTPOCHUEM CEYEHNN LIWJINH/IPA,
KOHYyca.

[IpuknagHeie 3a1a4n, CBA3aHHBIE C
HUIUHAPOM.

Cdepa u map.

ITepeceuenue chepsl u mapa

¢ iockocThro. Kacanue

mapa u chepsl MI0CKOCTHIO.

Bua u uzobpaxkenue mapa.

HOJTyYEHUS LIMINHIPUYECKOM
NOBEPXHOCTH, LIMJIMHJPA.
N300paxaTh WWIMHIP U €r0 CEUCHUS
IJIOCKOCTBIO.

CB0OOJHO ONEpUPOBATH NOHITUIMH:
KOHUYECKasl IOBEPXHOCTb, KOHYC,
YCEUYEHHBIN KOHYC.

N3yvathb criocoOsbl mosrydyeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €ro CeYeHUs
IJI0CKOCTBIO, MPOXOSAIIEH Yepes OCh,
U TIOCKOCTBIO, EPIEHIUKYISIPHON K
OCH.

BoiBoauTh hopMyIibl A1 BBIYUCICHUS
OOKOBOM M TIOJIHOM MOBEPXHOCTEN T
BpallleHUS.

Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpaICHUS,
HaX0XJIEHUEM IUIOIIa I OOKOBOM U
MOJTHOM MOBEPXHOCTHU, TOCTPOCHUEM
CEUCHUH.

Hcnonws30BaTh npu pelieHnn 3a1a4d
MJIaHUMETpUUeCKre (PAKTh U METOJIbI.
CpaBHUBATH U aHAIU3UPOBATH
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VYpasuenue chepsl. [Inomans chepsr
U €€ YacTeHu.

CummeTtpust cdepsl U mapa.

YTBEPKIACHUS C LIENIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX
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CrepeoMeTpHuuecKre 3aaud Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO CEepOii U IaApoM,
MIOCTPOCHUEM MX CEUCHH
TUTOCKOCTBIO.

[TpuknanHeie 3a1a4w,
CBsI3aHHBIE CO cepoii u
mapowm. [loBropenue:
OKPY>KHOCTh Ha IUIOCKOCTH,
BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIE OO0

PaznmnuHble KOMOMHALINK TEN
BpalleHUs] 1 MHOTOTPAaHHUKOB.

3agauu 1o Teme «Tena u MoBEepXHOCTH
BpaICHUS»

U HEKOPPEKTHBIX PACCYKICHHM.
AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPUU peajbHbIC
CUTYalluH, CBSI3aHHBIE C KOHYCOM

U IWIHHIPOM.

HccnenoBaTh NOCTPOSHHBIE MOEIIH,
B TOM YHCII€ U C HCIOJIh30BAaHHEM
anmnapara ajareopsl
AKTyanu3upoBaTh (DaKThl U METOBI
IUTAHUMETPUH, PEICBAaHTHBIE TEME,
IPOBOIUTH AHATIOTHH.

CB00OOAHO OMIEPUPOBATH TOHATHSIMHU:
chepa u map, HEeHTp, paiuyc, TUaMeTp
chepsl u mapa.

HCCJ’IGI[OB&TI) B3aMMHOC PACIIOJIOKCHHUC

chepbl U TMIIOCKOCTH.

DopMynUpPOBaTh ONPEACIEHNE
KacaTeJIbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMU MJIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCICHUS
oA cepsbl 4epes paanyc
cdepnl. Pemats crepeomerpuyeckue
3a/1auu, CBA3aHHbIE cO chepoil u
1apOM, HAXOXJICHUEM IUIOLIAIA
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chepsl U ee yacTel, TOCTPOCHUEM
CEUYeHMI cepbl
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¥ T1apa.

AHanu3upoBaTh U MOACIUPOBATH

Ha SI3BIKE TEOMETPHUM peabHBIC
CUTYaIlNH, CBI3aHHBIC C IIIAPOM H
cepoii.

Pemate mpocThie 3aa4m, B KOTOPBIX
GbUrypupyroT KOMOMHAIIH Tell
BpAICHUS 1 MHOTOTPAHHUKOB.
Hcnonw30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO chepoi U Mapom,
TUTAHUMETPHYIECKHE (PaKThl M METO/IBI.
Pemate crepeomerpuyeckue 3aaau,
CBSI3aHHBIC C TEJIaMU BpaIICHHSI,
MMOCTPOCHUEM CEYEHUH TEJI
BpaIeHus, ¢ KOMOMHAIIUSAMU TE
BpAIIeHUs] ¥ MHOTOTPaHHUKOB.
[TpoBOIUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTelbHbIE PACCYXKJICHHS  TPU
peIeHn TEeOMETPUYECKUX  3ajad,
CBSI3aHHBIX C TMEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanmM3UpOBaTh U MOJICTTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIIWH, CBSI3aHHBIC C
MHOTOTPaHHUKAMHU.
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HccnenoBars NOCTpOCHHBIE MOJIENH,
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B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreopsl
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[Imomaau noBEPXHOCTH H
00BEMBI KPYTJIBIX TE

O6weM nunuHapa. Teopema 00
00beMe IPSIMOTO LIWJIUHIPA.
ITnomaayu OOKOBOM U MOJIHOM
MOBEPXHOCTH ITUIMHAPA.
Brrunciienne 00beMOB TEN C
MTOMOIIBIO ONPEIETICHHOTO
unTerpana. OobeM KoHyca.
ITnomaau OOKOBOM U ITOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruueckue 3a1auu,
CBSI3aHHBIC C BHIUYKMCJICHHUEM
00bEMOB IIUJIUH/IpA, KOHYCA.
[Ipuknansele  3amadym 1O

TEMC

«O0beMbl U TUIOHIAAM TOBEPXHOCTEN

tesr. O0beM 11apa 1 mapoBOro CEKTOpa.

Teopema 06 oOweme mapa. Ilmomans

cdhepsl.
CrepeoMeTpuueckue 3a1auu,

CBSI3aHHBIC C BEIYHCIIEHHEM 00HEMOB

Iapa, mapoBOTro CErMCcHTa, I1apoOBOTO

CEKTOpa.
[IpukiagHbie 3a1a4u 110 TEME

«O0OBEMEBI TEN», CBI3aHHBIE

CB00OOIHO OnepUPOBATH MOHITUSIMHU:
0o0BbeM Tesa, IIIOIIa b TOBEPXHOCTH.
dopMyIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BEME
IUJIMHIpa; 00 00beMe KoHyca.
BriBoguTh (hOpMYIIBI 7151 BEIYUCIICHUS
00beMa yCEUeHHOI0 KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJIETH,

B TOM YHCJIE€ U C HCIOJIb30BaHHUEM
amnmnapara anreopsbl.

3HaTh BO3MOXKHOCTH PEIICHHS 3a7ad Ha
IIOCTPOCHHUE UPKYJIEM U JIUHEUKOU, O
KJIACCUYECKUX HEPa3pelIMMbIX 3aavax.
CB00OOIHO OTIEpUPOBATH OHITHUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOP, OCHOBAHUE U BBICOTA
CerMeHTa, OCHOBaHWE U BHICOTA
IIIaPOBOTO CJIOA.

BriBoguTh hOpMyIIBI 7151 HAX 0K ICHHUS
00bEMOB 1apOBOTO CEerMeHTa,
[IaPOBOTO CEKTOPA, IJIOMAAU CPEPHI.
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¢ 00BEMOM I1apa U IJIOMAAbI0 Cephl.
COOTHOMNICHHUS MEXTY TUTOIIAIMHU
MOBEPXHOCTEH 1 00beMaMu TT0TOOHBIX
TEJI.

[TonoOHbIE TENla B MPOCTPAHCTBE.
W3menenne o0bema mpu mogo0uu.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIE C BHIYUCIICHHEM 00BEMOB
TEJ U TUIOMIA/IeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpEMyY 00 0OBEeMeE IIapa.
Pemath crepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM IIIapa, MapoBOTO
CETMEHTA, IIapOBOT0 CEKTOPA,

TUTOIIA B0 C(ephl.

CpaBHUBAThH ¥ aHAJIU3UPOBATH
YTBEPKACHHUSI C IIEITbIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX M
HEKOPPEKTHBIX PACCyKICHUIA.
AHanM3upoBaTh U MOJCIIMPOBATh Ha
SI3BIKE TECOMETPHH PEATbHBIC
CUTYaIlH, CBSI3aHHBIC C 00BEMOM
1rapa, mapoBOro CerMeHTa,
IIIAPOBOT'O CErMEHTA, TUIOIIA IBIO
ctepnl. CBOOOIHO ONIEPUPOBATH
MIOHSTHEM: TI0JIOOHBIC TeTIa B
IPOCTPAHCTBE. BBIUUCIATE 00BEMBI
TEJ ¢ TIOMOIIBIO ONPEICIACHHOTO
WHTETpaIa.

Pemath crepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C COOTHOIICHUSAMHU MEXK]TY
TUTOIIAIIMU TIOBEPXHOCTEH 1
o0beMaM¥u MOJJOOHBIX TETI.
[TpoBOAMTD JOTUYECKH KOPPEKTHBIE
JIOKa3aTeIIbHBIC PACCYKACHHS TTPH
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PCIICHUHU I'COMCTPHUYICCKUX 3a14a4,
CBSI3aHHBIX C BRIYMCIICHUEM 00BHEMOB
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TEJ ¢ TOMOIUIBIO ONPENETICHHOTO
WHTErpaja, HaX0XXJICHUEM
COOTHOIICHHS MEX]Ty TUIOIIAISIMHU
MTOBEPXHOCTEN U 00BEMaMU TTOTOOHBIX
TEJL.

AHanmu3upoBaTh U MOJEIUPOBATH

Ha S3BIKE TEOMETPHUH pPEaIbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00beMaMu

Y TIOBEPXHOCTSIMH TE,

Ha JOKa3aTCJIbCTBO M HA HAXOXICHUC
TCOMCTPHUYICCKHUX BCIMYNH
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JBu>xeHust

JIBM>KEHMS TPOCTPAHCTBA.
OTtoOpaxkenus. JBuxeHus u
paBeHcTBO (uryp. OOmre cBoicTBa
NBYOKEHUMN. BUABI IBMOKEHUN:
napaJyIebHBINA IEPEHOC, IEHTPpaIbHAA
CUMMETpHUS, 3epKaJIbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPSMOM.
[IpeoOpa3zoBanus nonodus. [psmas u
chepa Ditnepa.

I'eomeTpuyeckure 3a1aun Ha
MIPUMEHEHUE ABUKEHUS

CB00OOIHO OnepUPOBATH OHITUSIMHU:
0TOOpakeHHe MPOCTPAHCTBA Ha cebsl,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHasl, OCeBas M 3epKaJibHas
CUMMETPHH, TTApaJUICIbHBIN TIEPEHOC;
PaBEHCTBO U Mog00ue Guryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETPHH, MapauIeIbHBIN IEPEHOC
SIBJISIFOTCS JIBUYKEHUSMH.

BrimonasaTs peobpazoBaHus og00us.
OnepupoBaTh MOHATHSIMH: TIpsMasi U
chepa Ditnepa.

Pemate reomerpuueckue 3amauu

C MCIT0JIb30BAaHUEM JIBMIKCHUH.
Hcnonb30BaTh MpH pelICHUN 3a1a4
JIBUKEHUSI TPOCTPAHCTBA U UX
CBOMCTBA
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[ToBTOpEHME, 0O60OIICHNE U
cucTeMaTH3allKs 3HaHU

17

O06o0maroniee MOBTOPEHUE MOHATHN
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aI1sl 3HAaHUH.

Hcropust pa3BUTHSI CTEPEOMETPUU
KakK HayKH U €€ POJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemrats crepeomeTprueckue 3aaauu
Ha J0Ka3aTeIbCTBO MATEMaTHISCKUX
OTHOIIICHUM, HAXO0XKICHUE
Ir€OMETPUYECKUX BEJIMYUH (JJTHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUYECKUX 3a1a4
IJIaHUMETpUYeCKre (DaKThI U
MeToibl. [IpOBOIUTE JTOTUYECKH
KOPPEKTHBIC JIOKA3aTEIbHbIC
paccyXeHus MpU pelieHUun
CTEPEOMETPUUYECKUX U
IJIAaHUMETPUUCCKUX 3a]1a4.
CpaBHUBaTh U aHATU3UPOBATH
peaTbHBbIC CUTYAITUU U BBISBIISATH
BO3MOYKHOCTh €€ MOJICJIMPOBAHUS Ha
SI3bIKE TEOMETPUH.

MopenupoBaTh peaibHYIO CUTYaIIHIO
Ha SI3bIKE TEOMETPUM U HCCIIECI0BATh
MOCTPOCHHBIE MOJEIIH, B TOM YKCJIC

U C WCIIOJIb30BAaHHMEM anmapara
anreops.l.
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Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUN 3a/1a4.
[TosmyuaTe npeacTaBiieHUE O
T€OMETPUH KaK O pa3BUBAIOLICHCS
HAyKe, UCCIICAYIOIIEN OKPYKAIOIINI
MUp, CBSI3aHHOU C peajJbHbIMU
00bEKTaMH, IOMOTAIOIIECH pEIIUTh
peanbHbIe )KU3HEHHBIE CUTYAI[UHU O
POJI CTEPEOMETPUH B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

IHHOACHUTEJBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTh W CTaTHCTHKa» YIIyOJIEHHOTO YpPOBHS SIBISIETCS
MPOJIOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4E€OHOro Kypca yriyOJIEHHOTO YPOBHS Ha
YpOBHE CpPEeIHEro 00I11ero oopa3zoBanus. Y4eOHbIN Kypce IpeiHa3HayeH it popMupoBaHus
y 00Oy4YaroNIMXcs CTATUCTUUECKOW KYJIBTYPhl U IOHUMAHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTUYeCKOr0 MHCTPYMEHTA JIJISl U3YyUYEHUS CIIyYalHbIX COOBITUM, BEJIMYUH U POLECCOB.
[Ipy w3yuyeHum Kypca oOoramaroTcs NPeACTaBlICHUd OOydYalmMXcd O METOoJax
MCCJICIOBAaHMUSI M3MEHUMBOTO MHpA, Pa3BUBAETCA MOHWMAHHE 3HAYMMOCTH U OOIIHOCTH
MaTeMaTUYECKUX METOJIOB TMO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O0 MUPOBO33PEHHUS.

CopeprxaHre yueOHOro Kypca HalpaBJIEHO Ha 3aKPEIUICHHE 3HAHUM, MTOTYYEHHBIX MPU
M3Y4YEHUU Kypca Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, M Ha pa3BUTHE MPEICTaBICHUI
O CIly4allHBIX BEJIIMYMHAX M B3aMMOCBA3SAX MEXKAY HUMHM HAa BAOXKHBIX IPUMEPaX, CIOXKETHI
KOTOPBIX MOYEPIHYTHI U3 OKpPY)Karollero Mupa. B pesynbrare y oOydaromuxcst JOJKHO
c(hopMHUpPOBATHCS NMPEICTABICHUE O HAN00JIee YIOTPEOUTEIIHHBIX U OOITUX MAaTEMATUUYECKUX
MOJEIIAX, MCHOJIb3YEMbIX JUISI ONUCAHUS AHTPOMOMETPUYECKUX U JAEMOrpapuuecKux
BEIIMYMH, TOTPEIIHOCTEeH B paszMYHbIE poJa U3MEPEHHUSX, IIUTEIBHOCTH O0€30TKa3HOM
paboThl TEXHUYECKUX YCTPOMCTB, XAPAKTEPUCTUK MACCOBBIX SIBJICHUN M TPOIECCOB B
oOmiecTBe. YueOHbIN Kypc sIBJsIeTCs 0a30i 1Ji1 OCBOEHUS BEPOSITHOCTHO-CTATUCTUUECKUX
METO/I0B, HEOOXOITUMBIX CHIEITUATMCTAM HE TOJIbKO HHKEHEPHBIX CIEIUATLHOCTEH, HO TaKkKe
COIIMAJIBHBIX U TICUXOJIOTHYECKUX, TOCKOJBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B
3HAYUTETBLHON MEpe UCMOJB3YIOT alapaT aHainu3a OOJbIIUX TaHHbIX. LleHTpalbHyI0 YacTh
y4eOHOro Kypca 3aHUMAaeT OOCYXJACHUE 3aKOHa OOJIbIIMX 4ucel — (yHIaMEHTaJIbHOTO
3aKOHa MPUPOJIbl, UMEIOILIET0 MaTEMAaTUYECKYIO (POpMaTH3aAIHIO.

B cooTBeTCTBUY C yKa3aHHBIMU IEISIMHU B CTPYKTYpe yueOHOTo Kypca «BeposiTHOCTh 1
CTaTUCTHKa» Ha YIiIyOJIEeHHOM YpOBHE BBIACICHBI OCHOBHBIE COJAEPKATEIbHbIC JIMHHUMU:
«Cnyyaiinbie COOBITHS U BEpOATHOCTH» U «CilydailHble BEJTMUYUHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMuMO OCHOBHBIX JIMHUMA B y4€OHBIN KypC BKIIOUYEHBI DJIEMEHTHI Teopuu rpadoB U
TEOPUU MHOXKECTB, HEOOXOAMMBIE Il TMOJHOLEHHOTO OCBOEHHUS MaTepuana JaHHOTO
y4eOHOI0 Kypca U CMEXHbBIX MAaTEMaTHYECKUX YUEOHBIX KYpPCOB.

Conepxanne nuHUM «CiydailHbie COOBITHS U BEPOSITHOCTU» CIIY>)KHUT OCHOBOUM ISt
dbopMUpOBaHUS TPEACTABICHUN O pacHpeiesieHUd BEPOSITHOCTEH MEXIy 3HaYeHUSIMU
CIIy4YalHbIX BEJIMYMH. BaXHYIO 4acTh B 3TOM COJIEPKATEIbHON JIMHUU 3aHUMACT U3yUYCHHE
r€OMETPUYECKOr0 U OMHOMHUATIBLHOTO PACTIPEEICHUN U 3HAKOMCTBO C UX HEMPEPHIBHBIMU
aHaJIoraMu — IM0Ka3aTEeJIbHBIM U HOPMAJIBHBIM PACTIPEACICHUSIMMU.

TCMI)I, CBA3aHHBIC C HECTIPCPLIBHBIMU CﬂyqaﬁHbIMH BCIIMYMHaAMHU
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U paclpeleeHUsIMU, aKUEHTUPYIOT BHUMaHHE OOYYalOIMXCSl HA OMHCAHUM M H3yYEeHUU
CIIyJailHBIX SIBICHUH C TIOMOIIBIO HEMPEPBIBHBIX (pyHKIMI. OCHOBHOE BHUMAHUE YACIACTCS
MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacipeleICHUSIM.

B ydyebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HM3YyUYCHHUE CBS3U MEXKIY
CIIy4ailHBIMH BEJIMYMHAMU M OITUCAHUE ITOM CBS3H C TOMOIIBI0 KO PUITMEHTa KOPPEIISIIUH
U €ro BHIOOPOYHOIO aHAIOra. DTH JIEMEHTHI COJIEpPKAHUS Pa3BUBAIOT TeMy «Jluarpammel
pacceuBaHus», U3YYEHHYI0 HAa YpPOBHE OCHOBHOI'O 00Iero oOpa3oBaHHs, W BO MHOIOM
OMUPAIOTCS HA CBEJICHUS U3 KYPCOB alireOpbl U TEOMETPUH.

Enie oz 351eMeHT cofiepskaHusi, KOTOPBIH MpeAJiaracTcsi Ha 03HAKOMHUTEILHOM YPOBHE
— TOCJIEA0BATEILHOCTh CIyYalHBIX HE3aBUCUMBIX COOBITHIA, HACTYIMAOIIMX B CIUHUILY
BpeMeHU. O3HAaKOMJICHHE C PACHpPEICICHHEM BEPOATHOCTEM KOJIMYECTBA TaKUX COOBITHIL
HOCHUT Pa3BUBAIONIMM XapakTep M SBJISETCS aKTyalbHBIM I OyIylIMX aOUTYpUEHTOB,
MOCTYMAIIIMX Ha y4eOHbIE CHEIUAJIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH,
MICUXOJIOTUEN U YIIPABICHUEM.

OO6m1ee Ynciio 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3YUYEHUs y4eOHOTO Kypca « BeposiITHOCTD
U CTaTUCTHKa» Ha yriyOJieHHOM ypoBHe, — 68 yacoB: B 10 kmacce — 34 uaca (1 gac B
Henento), B 11 kimacce — 34 yaca (1 yac B Hezieno).

COILEPKAHUE OBYYEHUA 10 KJIACC

['pad, cs3ubIM rpad), myTy B rpade: ukIbl U nenu. CTeneHb (BaJeHTHOCTD) BEPUIUHBI.
['padst Ha TOCcKOCTH. JlepeBbsi.

CrydaifHble SKCTIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHS. DJIeMEHTApPHBIE COOBITHUS
(ucxomsl). BepodaTHOCTh CitydailHOro coObITHA. BIM30CTh 4aCTOTHI U BEPOSITHOCTUA COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepariu HaJ, COOBITUAMH: TIEpECEUCHHE, O0BEANHEHUE, TPOTUBOIIOI0KHBIE COOBITHS.
Huarpammel Disiepa. @opmyiia CI0KEHUS BEPOATHOCTEMN.

VYcioBHass  BEPOATHOCTb.  YMHOXXEHHE  BEPOSTHOCTEW. JlepeBo  CiydalHOro
skcniepumenTa. @opmyia nojaHoi BepositHoct. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbIii ciydaiiHbli ONBIT (WUCTIBITAaHUE), ycnex U Heynaya. HesaBucumblie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCIIBITAHUWA 1O MepBOro ycrexa. llepectaHoBkn w
daktopuan. Yucno coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6maoma HeroToHa.

Cepusi He3aBUCHMBIX HcnbITaHUM bepHymm. ChydaiiHbli BBIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

CnyuvaitHasg BenuuunHa. Pacripenenenue BeposATHOCTEW. JlmarpamMma pacnpeneneHus.
Onepauny HajJ cilydalHbIMHA BeIWYMHaMH. buHapHas ciiydailHas BennuuHa. lIpumepsl
pacnpeziesieHui, B TOM YHCIIe T€OMETPUIECKOe U OMHOMHAIIBHOE.

CoBmecTHOE pacnpelesieHHe IBYX CIy4alHbIX BeJNWYMH. He3aBucHMBIE ClydaiiHbIe
BEJINYHHBI.
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MaremaTudeckoe OXHJIaHUE ClIydallHOW BenuuyuHbl (pactpenerncHus). IIpumepsr
MPUMEHEHUSI MAaTeMaTUYECKOrOo OXHUIaHWs (CTpaxoBaHue, Jjotepes). MaremaTuueckoe
OXuJaHue OWHApHOW CciaydyallHOW BeNMMYWMHBI. MareMaTndeckoe OXHUIAHHUE CYMMBI
CIIy4ailHBIX BEJIMYMUH. MaTeMaTH4eCKOe OKHIAHUE T'€OMETPUYECKOTO0 M OMHOMHAIBHOIO
pacupeiecHU.

Jucnepcusi U CTaHZApPTHOE OTKIOHEHHE CIIy4ailHOM BeIMYMHBI (paclpenercHus).
Jucnepcust OMHapHOM ciyyallHOM BeIMYUHBI. MaTeMaTruueckoe 0>KHIaHue TPOU3BECHUS U
JIUCTIEPCUS CYMMBbl HE3aBUCUMBIX CIIyYallHbIX BEIWYMH. Jlucrepcuss MW CTaHIApTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacmpeneieHus. [lucnepcuss H CTaHIApTHOE OTKIOHEHHE
FEOMETPUYECKOTO PACIIPEICTICHUS.

11 KUIACC

Hepasencto YeObmmuéBa. Teopema Uebbimépa. Teopema bepryinu. 3akoH O0abIIMX
yucesl. Beioopounslii MeToa uccienoBaHuidl. Beibopounbie xapaktepuctuku. OLieHUBaHNE
BEPOATHOCTH COOBITUSI IO BBIOOPOUHBIM JaHHBIM. [IpoBepka mpocTeHmMX THIOTE3 C
ITOMOUIBIO U3YYEHHBIX PACIPEACICHUN.

HenpeppiBHble ciydaiiHpie BennuuHBL. [IpuMepbl. @yHKIMSA INIOTHOCTH BEPOATHOCTH
pacupeneneHus. PaBHOMEpPHOE paclpefiesieHHe W €ro CBOWCTBA. 3ajay, NPUBOJSAIINE K
[I0Ka3aTeIbHOMY PaclpeieseHUI0. 3a/1auu, IPUBOASIINE K HOPMAIbHOMY paCIpEEIICHHIO.
@OyHKIMS IOTHOCTU BEPOSITHOCTH MOKA3aTEIbHOTO pacnpeneneHus, GyHKUHs MIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pactpezeneHus. @yHKIUS INIOTHOCTH U CBOMCTBAa HOPMAJIbHOTO
pacrpeneneHus.

[TocnenoBaTeTbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, TPUBOASILME K
pacnpenenenuro Ilyaccona.

KoBapuanusa nByx ciydailHblX BedWuuH. Kosh@uImMeHT IMHEWHON KOoppemsuuu.
CoBMecTHbIE HAOJIIOJCHHS JIBYX BEIMYMH. BbIOOpOUHBIH KOA(DOUIMEHT KOPPENSLHH.
Paznmuune Mexny JHMHEHHOW CBSI3bI0O W IPUYMHHO-CJIEACTBEHHOW CBsI3bl0. JIMHEHHas
perpeccus, METO/1 HAMMEHBIIHNX KBaJIpPaTOB.

NPEAMETHBIE PE3YJIBTATHI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJHO OmMEpUpPOBaTh MOHATHUSMU: Tpad, Tockuit rpad, CBA3HBIA Tpad, MyTh B
rpade, 1eMb, UK, IePEBO, CTETICHb BEPIINHBI, IEPEBO CIYYalHOTO SKCIIEPUMEHTA,

CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: CIYYaWHBIA JKCIIEPUMEHT (OTBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIydallHOE COOBITHE (dJIEMEHTAPHBIA MCXOJT) CIIYy4ailHOTO OIIbITa,
HaXOJUTh BEPOATHOCTU COOBITHM B ONBITAX C PABHOBO3MOXHBIMHU 3JE€MEHTapHBIMU
COOBITHSIMH;

HaXOJUTh U (POPMYIUPOBATH COOBITHS: TTepeceUeHNE, OOBEAMHCHUE TAHHBIX COOBITHH,
COOBITHE, MPOTUBOMNOJI0KHOE JAHHOMY, UCIIOJIb30BATh AUarpaMMbl Diijiepa, KOOPAUHATHYIO
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OpSAMYIO JJIsl pelleHMsl 3aJad, MOJb30BaThCsl (POPMYJION CIIOKEHUS BEPOSTHOCTEH s
BEPOSTHOCTEH IBYX U TPEX CIy4alHBIX COOBITU;

OIIEpUPOBAaTh IOHATUSMH: YCIOBHAs BEPOSTHOCTb, YMHOXEHUE BEPOSATHOCTEM,
HE3aBHCHUMBIC COOBITHSI, JEPEBO CIYYalHOTO SKCIEpUMEHTa, HaXOAWTh BEPOSTHOCTU
COOBITUH C TMOMOIIBIO MpaBHUiia YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITa, MUCIOJIB30BaTh
dopMyily TOJNHOM BeposTHOCTH, (popmyny balieca npu permieHun 3aaad, ONpEAENATh
HE3aBUCUMOCTh COOBITHMI 1O (hopMysie M MO OpraHU3alMM CIy4yallHOTO SKCIIEPUMEHTA;
NPUMEHATh H3YYCHHBbIE KOMOHMHATOpHBIE (OPMYINbI [ TEPEYUCICHUS SJIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITUH CIY4YallHOTO ONbITA, PEIICHUS 3aJad MO TEOPHUH
BEPOSITHOCTEW;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: OMHAPHBIN CITy4alHbIN OMBIT (MCTIBITAHUE), YCIIEX
1 HeyJa4a, HE3aBUCHUMBbIC UCTIBITAHUSI, CEPUSI UCTIBITAHUMN, HAXOAUTh BEPOSITHOCTU COOBITUIA:
B CEpPUM HCHOBITAHUI 1O TMEPBOrO yclexa, B CEpPUM HUCNbITaHWU bBepHyiM, B ONBITE,
CBSI3aHHOM CO CIy4alHBIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJIHO OINEpUpPOBATh TOHATHUSAMH: CIOydailHas BEIMYWHA, paCHpeJCIICHHUE
BEPOATHOCTEH,  JauarpamMma pacmupe/eeHus, OMHapHas CilydaiiHas BeJMYMHA,
reOMETpUYECKOe, OMHOMHUAIILHOE PACTIPE/ICIICHIE;

ONEPUPOBATh TIOHATHUSMHU: COBMECTHOE pacCIpelie/iCHHE IBYX CIYYalHBIX BEIWYHH,
WCIIOJIb30BaTh TAOJIMIYy COBMECTHOTO PAaCHpeIeiICHHs] ABYX CIyYalHBIX BEIUYHMH IS
BBIJICJICHUS PaCIpeICICHUs KaKI0M BEMYMHBI, ONPEICICHHIS He3aBUCUMOCTH CITyYalHbIX
BCJINYHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM MATEMATHYECKOTO 0>KMIaHUS CITyYalHOM BEJIMYUHBI
(pactipenenenusi), IPUMEHATh CBOMCTBA MATEMATUUYECKOT0 OKUAHUSL TP PELICHUU 3a]1a4,
BBIUUCIISATh MaTEeMaTHUECKOe OKHUJaHHEe OMHOMHAIBHOIO U TEOMETPHUYECKOTO
pacnpeneneHuu;

CBOOOJIHO ONIEPUPOBATH NOHATUSAMU: JUCHIEPCHS], CTAHJAPTHOE OTKJIOHEHUE CITy4aiHOM
BEJIMUMHBI, IPUMEHATh CBOMCTBA JUCIEPCUN CIIy4allHOM BEJIMUYMHBI (pacrpeiesieHus) npu
pPELIEHNH 3a/1a4, BBIYKMCIIATHh AUCHEPCHIO U CTAHJIAPTHOE OTKJIOHEHUE N€OMETPHUUYECKOTO U
OMHOMMAJIBHOTO pacipe/ieICHUH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:
BBIUUCIISATH BBIOOPOUHBIE XapaKTEPUCTUKH 10 JAHHON BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKU TE€HEpPaJIbHON COBOKYITHOCTH JAAHHBIX MO  BBIOOPOYHBIM
xapaktepucTukaMm. OLIeHUBATh BEPOSITHOCTH COOBITHI U MTPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKUE TUIOTE3bI, 0JIb3YACh H3yUEHHBIMU paclpeleICHUSIMU;

IIPUBOJUTH IIPUMEPHI 3a]1a4, IPUBOAAIIMX K II0OKAa3aTEIbHOMY PaClpeeIeHHUI0, 3a1a4,
NPUBOAIINX K HOPMaJIbHOMY pacmpeneneHuto. OnepupoBatbh MOHATUSAMU: (DyHKUIUA
IIJIOTHOCTU BEPOSATHOCTHU II0KA3aTEIbHOIO  pacIpeieicHus, GyHKIUA
IUIOTHOCTU BEPOSITHOCTH HOPMAJILHOTO pacmpeaeneHus, GyHKIUs MIOTHOCTH U CBOMCTBA
HOPMAaJIbHOTO PacIpeAcIICHU;
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onpenenarb KOdQPUIMEHT JTUHEHMHOW KOppemsluH, BBIOOPOUHBIA KOIPHUIIMEHT
KOPPEISAIHIH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue KonnuectBo OcHOBHBIE BUBI ICATEIIBHOCTH
OcHOBHOE coJiepKaHuE
paznena (TeMbl) 4acoB 00yyJaromuxcs
DneMeHTHI Teopuu rpadoB 3 ['pad, cBsasubiii rpad, npeactaBienue I[IpeacTaBisTh OOBEKTHI U CBSA3H
3aJa4u C IOMOIIBIO rpad)a. MEXAY HUMH C IIOMOIIbIO rpaq)a,
CreneHsp (BaJIGHTHOCTb) BEPILIMHBI. HaXOAHUTH ITyTH MCKIY BEPITHHAMH
[TyTs B rpade. Llenu u mukIIbL. rpada.
['padw! Ha iockocTH. JlepeBo BoingensaTs B rpade 1enu u Kb,
CIIy4ailHOTO 3KCIIEPUMEHTA CTpouTh nE€peBO MO OMUCAHUIO
CIIy4allHOTO OIbITa, OIHCHIBATH
Clly4yaiiHble COOBITHUS B TEPMHUHAX
JepeBa.
Pemates 3agaun ¢ TOMOIIBLIO
rpados
Cityuaiinbie OIIBITHI, 3 CnydaifHble HKCIIEPUMEHTHI (OTBITHI) Brrgensare 51 OITUCBHIBATH

ClIy4yaliHbIe COOBITHS H
BEPOSTHOCTU COOBITHI

u ciy4daiiHble COOBITHS.

DOnemeHTapHbIe COOBITUSL (MCXOIBI).

BeposATHOCTh CITydaifHOTO COOBITHSI.

BeposiTHOCTH COOBITHIA B OTTBITaX

C PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

Clly4ailHble COOBITHS B CIIy4YallHOM
OTIBITE.

DopMyIMPOBaTh YCJIOBUA MPOBEICHUS
CJIy4alHOrO OIbITA.

HaxoauTh BeposSTHOCTH COOBITHIA

B ONBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU UCXOIAMU
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Onepauun Han
MHOXECTBaMU U
COOBITHSIMHU.

CrnoxxeHre U YMHOKECHHE
BEPOSTHOCTEM.
YcnoBHAsI BEPOSITHOCT.
He3zaBucumblie coObITUS

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITUM, TPOTUBOIIOJIOKHbBIE
coOpITusA. DOpMyIia CI0KEHUS
BEPOSTHOCTEN Y CIIOBHASI BEPOSITHOCTD.

YMHOXEHHE BEPOATHOCTEN.
dopmyJia YCIOBHON BEPOSITHOCTH.
@opmMmysa TOJHOW BEPOATHOCTH.
®opmyna baiieca. HezaBucumele
COOBITHS

Hcnonp30Bath quarpaMMsl
Dilniepa 1 BepOaIbHOE ONMCAHKE
COOBITHI TIPU BHITIOTHEHUH
omiepanuii Haj COOBITHIMHU.

OneHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITUH IO MEpPE HACTYIUICHHUS
JIPYTUX COOBITUM B CIIy4aifHOM OIIBITE.
Pemate 3a7a4m, B TOM 4HUCIIE C
WCIIOJIb30BaHUEM JIEPEBA CIIy4alHOTO
omnbITa, POPMYI CIOKEHUS U
YMHOXEHUS BEPOSITHOCTEN

DeMeHTHI KOM6I/IHaT0pI/IKI/I

KoMOuHaTopHOE MpaBUiIOo YMHOKEHHUS.
[lepectanoBku u ¢akropuan. Ywucio
couertannii. TpeyrosbHuk Ilackass.
®opmyna 6unoma Herotona

dopMynupoBaTh u JI0Ka3bIBaTh
KOMOWHATOpPHBIE (haKTHI.

Hcnonp30BaTh MpaBUIIO0 YMHOKEHUS,
U3y4eHHbIE KOMOUHATOPHBIEC (DOPMYIIBI
JUISL TIEPEUNCIICHUSI SJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCIIe
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbest  opMmyoin u
TpeyroibHukoM Ilackansd s
OIPENICIIEHNS YHCJIAa COUYECTAHUM.

[Tpumensarts hopmyny buaoma HeroTona
JUTs IpeoOpa3oBaHms

BBIpAKECHU U
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Cepuu 11ociIe10BaTeIbHBIX 5 bunapHBIN ClIy4alHBIN ONBIT
p A P ¥y Pa36uBaTh ClOXKHBIE SKCTIEPUMEHTHI

UCTIBITAHUM. I/ICHLI}“aHI{H (ucnblTaHuE), yCIEeX U HeyJaya. Ha OT/e/IbHbIE HCTIBITAHNS. PerarTs
bepuymm. Cnyqauzn;m HeszaBucumeie ucnbitanusa. Cepusd 3a71a4K Ha [IOMCK BEPOSTHOCTEI
BBIOOD M3 KOHEYHOU HE3aBUCUMBIX UCHBITAHUN 1O COOBITHIT B CEPUH HCIIBITAHHIL 110
COBOKYIHOCTH nepsoro ycnexa. Cepus IIEPBOTO yCIIEXa U B CEpUSX
HE3aBHCHMBIX MCTIBITAHHH ucnbiTaHuil bepHymnnu, a Takxe B
Bepuymu. Ciy4aiinslii BEIOOp 13 OTIBITAX CO CIyYalHBIM BHIOOPOM U3
KOHEYHOH COBOKYITHOCTH. KOHEYHOU COBOKYITHOCTH C
IIpakrudeckas padota ¢ UCIOJIb30BAaHUEM KOMOMHATOPHBIX
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX $haKToB 1 (OPMYJI, B TOM YHCIIE B XO/IE
TabIHII PAKTHUECKON paboTHI €
MPUMEHEHUEM CTaHAAPTHBIX PYHKITUH
Crnydaiinple BETUYUHBI U 14 OcBauBaTh NOHSTHS: CIIydaitHas

Cnyuvaitnasa BennunHa. Pacnipenenenue
BeposATHOCTEN. [[narpamma
pacnpeaenenus. Onepanuu Haj
CIIy4allHbIMH BennunHaMmu. [Ipumepol
pacrpenencHuii. BuHapHas ciydaiinas | HAXOJIUTh 3HAYCHHUSA CyMMBI H

pacnpeneneHus BEJIMYMHA, pacIpeesieHre, Tabiuna
pacnpeneneHus, quarpaMma

pacrpeneicHusl.

BemurHa. ['eoMeTpuueckoe POU3BEICHUS CITyYalHbIX BEJIMYMH.
pacr-penenenue. buHomuanbHOE CrtpouTh OMHApHBIE paclpeaesIeHUs
pacnpezeneHue. MaTemarinieckoe 110 OTIIMCAHUIO COOBITHI B CITydallHBIX
OXKHUJIAaHUE CITyJalHON BEJIMYHHBI. onbiTax. CTPOUTH U pacro3HaBaTh

CoBMeCTHOE paclpeiesieHue JIBYyX
CIIy4alHbIX BennuyuH. He3aBucumele
ciiyualiHble BeM4nHbl. CBOMCTBA
MaTeMaTUYECKOTO OKUJIaHHUS.

reOMETPHUICSCKOE U OMHOMHAIIBHOE
pacrnpeieseHusl.

Pemars 3aJa4un Ha BBIYHCJIICHHUC
MAaTEMATHYCCKOI'O OKHAAaHMA.
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MareMaTtn4eckoe OKUAaHne
OMHApHOM CiTy4yailHON BEJIMYUHBI.
MareMaTtndeckoe OKUAaHne
reOMETPUYECKOr0 U OMHOMHAIIBHOTO
pacupenenenuit. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHUE. Jlucnepcust
OMHApHOM CITy4ailHOU BEIMYUHBI.
CBoOICTBA TUCIIEPCHH.
MaremMatndeckoe 0KUAaHnue
MIPOU3BEICHUS U TUCIIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIyYalHBIX BEJIUYMH.
Jucnepcusi OMHOMUAIILHOTO
pacnipenenenus. [Ipaktuyeckas pabora
C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

CTpouTh COBMECTHBIE PACIIPEIETICHUS.
N3yuaTe CBOMCTBA MATEMATHYECKOTO
O’KHJIaHUS.

Pemate 3a1aun ¢ MOMONIBIO U3YYEHHBIX
CBOWCTB.

[To u3yueHHbIM (hopMyJiaM HAXOIUTh
MaTEMaTUYECKHE OKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHus

OcBauBaTh TOHATHA: JUCHEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIyYalHOU

BEJTUYHMHBI.

Haxonuts gucnepcuto mo
pacnpeiesIeHuIO.

N3yuats cBoicTBa nucnepcu. 11o
U3Y4YEHHBIM (POpMYJIaM HaXOJUTh
JTUCTIEPCHUI0 OMHOMHUAIBLHOTO
pacmpeseneHus, B TOM YHCIe B XO/1€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

HepagenctBo YeOrbieBa. Teopema
Yeonimera. Teopema bepnyimu.
3aKkoH OOJIBIIMX YHUCEN.
Bri0opouHblii METOT UCCIIEIOBAHUM.
[IpakTuyeckas pabora ¢
HCTIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJINII

HasBanue KonuyectBo OcHOBHBIE BUIBI ACSATEIBHOCTU
OcHOBHOE coJepKaHHe
paznena (TeMbl) JacoB 00yyarommuxcs
3aKoH OOJIBIIIX YUCEIT 5 Pa36upath 10Ka3aTeNbCTBA TEOPEM.

OcBauBaTh BBIOOPOYHBIH METOJ
HUCCIICIOBAHMUM, B TOM YHCJIE B XOJIC

MPaKTUYECKON pabOThI

DJIeMEeHThl MATEMATHUECKON
CTATUCTUKH

['enepanbpHas COBOKYIIHOCTh H
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOUYHBIMU XAPAKTEPUCTUKAMMU.
OueHka cpeHero U IUCIepCHu
TE€HEpaIbHON COBOKYITHOCTH C
OMOILBIO BBIOOPOYHBIX
xapaktepucTuk. OLleHUBaHKE

BEPOSITHOCTEN COOBITUM IO BHIOOPKE.

Cratuctuueckast THIIOTE3A.
[IpoBepka nNpoCTENIINX THUIIOTES C
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacnpenenennid. [Ipaktuueckas
paboTa C MCIOJIb30BAHHEM
AIIEKTPOHHBIX TAOJIHUIY

OcBauBaTh NOHATHS: reacpajibHasi

COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE

cpeaHee U BBIOOpOYHAs TUCTICPCHUS.
Boruncnsate BEIOOpOUHBIE
XapaKTePUCTHKHN U HA X OCHOBE
OLICHHUBATh XapaKTEPUCTUKHU
TE€HEPAIbHON COBOKYITHOCTH.

OcBauBaTh NOHATHS: CTATUCTUUECKAS

TUIIOTE3A.

OneHuBaTh BEPOSITHOCTH COOBITUIN
Y IPOBEPSATH MPOCTENIIINE TUIIOTESBI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX, B
TOM YHCJIE B XOJI€ PAKTUYECKOU

paboThI
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HernpepbiBHBIE CiydaiiHbIe
BEJIMYUHBI
(pacopenenenusi),
NOKa3aTEIbHOE U
HOPMAaJIbHOE PACIIPENEIICHUS

[TIprmepsl HENPEPBIBHBIX
CIIy4alHbIX BeIMYNH. OyHKIUA
IUIOTHOCTH BEPOSTHOCTH.
PaBHOMEpHOE pacnipenesieHue.
[Ipumeps! 3a1a4, NPUBOIAIINX K
MI0KA3aTeJIbHOMY U K HOPMAIBHOMY
pacnpeneneHusM. OyHKus
IUIOTHOCTH BEPOSTHOCTH
I0KAa3aTEJILHOTO PaCpEaCIICHUS.
@OyHKIHUS IOTHOCTU BEPOSITHOCTH
HOPMAaJIbHOTO PACIPEICIICHUS

3HAKOMUTHCS MOHATUSIMU:
HETIpEphIBHA Clly4yaiiHas BEJIMYHHA,
HETIPEPBIBHOE pPacIpeAciCHUE,
(GYHKIUS TIIOTHOCTH BEPOSITHOCTH.
HaxoauTs BEpOsSTHOCTH COOBITUI 1O
JaHHOM (PYHKITUU TUIOTHOCTH.

3HAKOMUTBCS C TTIOHSATUSIMH:
MOKa3aTeJIbHOE pachpe/ieieHue,
HOPMAJILHOE pacTIpe/ICIICHHE.
BriaendaTs o onucaHuio
Clly4ailHble BEJIMYMHBI,
pacrpe/ieJieHHbIe 10
MOKa3aTeIbHOMY 3aKOHY, I10
HOPMaJIbHOMY 3aKoHy. Paz0Oupath
MIPUMEPHI 33144, IPUBOIATITNX K
MOKa3aTeIbHOMY PaCIpPEeICICHUIO U
K HOPMaJIbHOMY PaCTIPECTICHUIO

Pacmipenenenue Ilyaccona

[TocenoBaTeIbHOCTh
OJIMHOYHBIX HE3aBHCHMBIX
coOprtuit. [Ipumep 3amaun,
NPUBOJAIIEH K pacnpeieICHUI0
[lyaccona. [IpakTuueckas pabota
C UCIOJIb30BAaHUEM BJIIEKTPOHHBIX
TaOIUIL

BriaensaTe 1o OnucaHuio Ciy4aimHoro
ONBITA BEJIMYWHBI, pPacHpeicICHHbIC
o 3akony Ilyaccona.

Peniate 3agauu, B TOM 4HCJIE€ B X0/
MPaKTHIECKON pabOoThI C IPUMEHEHHEM
CTaHJAPTHBIX (PYHKIIUH JIEKTPOHHBIX
Ta0IUIL
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CBsi3b MEXy CITy4YaiiHBIMU
BEJIMYUHAMU

KoBapuanus 1Byx ciiydaifHbIX
BennuuH. Koadduument koppemnsiuu.
CoBMecTHBIEC HAOIOICHUS IBYX
BeJMurH. BeiOopouHbiii KO3 GUIIMEHT
Koppesnuu. Paznnune mexay
JIMHEVHOM CBS3BIO U
IPUYUHHOCIEICTBEHHOM CBS3BIO.
JInneninas perpeccus. [Ipaktnueckas
paboTa ¢ UCHOJB30BAaHUEM
AJIEKTPOHHBIX TaOJIUII

OcBauBaTh OHATHS: KOBapHAITHS,

KO3 UIIUEHT KOPPETSIUH, TUHEHHA
3aBUCUMOCT.

OrneHnBaTh XapakTep CBS3H MEXKITY
CIIy4ailHBIMH BEJIMUMHAMMU, UCXOJI U3
MPUPOIbI JAHHBIX U BEIYMCIEHHBIX
XapaKTEPUCTHK.
Hcnonb3oBath JMarpaMMbl
paccenBaHus )11 U300paKeHUs
COBMECTHOTO pacceuBaHus
TaHHBIX.

Haxonutb k03 GuiineHTsr ocu
aUarpaMMbl, B TOM YHCJIE B

XOJI€ MPaKTUYECKOU

paboThI C MPUMEHEHUEM CTaHJAPTHBIX

dbyHKIUH
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O0001IeHNEe

U CUCTEMATU3AINS 3HAHUUN

11

[IpencraBieHre JaHHBIX C IOMOIIBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OMBITHI C
PaBHOBO3MOYKHBIMU
AJIEMEHTaPHBIMU COOBITHUSMH,
BBIUMCJIEHUE BEPOSITHOCTEN

cOOBITHH C MPUMEHEHHEM POpMyIT U
rpaguuecKux METO0B
(koopIuHaTHasI psiMasi, 1€PEBO,

[1oBTOPATH M3y4YEHHOE W BBICTPAUBAThH

CUCTEMY 3HAHUU

nuarpamma Jiepa), ciaydaiHbie
BEJTMYMHBI U PacTIpe/IeTICHUs,
MaTEMaTUYECKOE OKUIaHUE
CIIy4allHOW BEJIWYMHBI

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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NEPEYEHDb (KOJUDPUKATOP) IPOBEPSEMBIX TPEGOBAHUIN K PE3YJBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MTPOIT'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS U JIEMEHTOB COJAEPKAHUA

1O MATEMATHUKE

Jlnsi mpoBeeHHs €AWHOTO TOCYIApCTBEHHOTO dK3aMeHa Mo MmaTemartuke (manee — EI'D mo mareMaTHKe) HCHONb3yeTcCs
nepeveHs (koaudukaTrop) mpoBepsieMbIX TpeOOBaHMIA K pe3ybTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBI CPETHETO
oO1ero 00pa3oBaHMs U 3JIEMEHTOB COJIEP KAHUS.

IIposepsiembie Ha EI'D mo maTeMaTuke TPpe0OBAHUA K pe3yJibTaTaM 0CBOCHMS

OCHOBHOI1 00pa30BaTeJIbHOM IPOrPpaMMbI CpeIHero 001ero 00pa3oBaHusA

Konx mposepsiemoro
TpeOOBaHUS

[IpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3YJIbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTEIbHOM MPOrpaMMBbl CPEIHETO 00111eT0 00pa3oBaHuUs

1

Brnanenue wmeronamMu JOKa3aTeNbCTB, aJrOpUTMaMU pEIICHUs 3aaad; ymeHue ¢GopMyIupoBaTh u
ONEPUPOBATh IOHATHUAMU: OINPEAECIECHUE, aKCMOMa, Teopema, CJIEACTBUE, CBOWCTBO, IPU3HAK,
JTIOKA3aTeNbCTBO, PABHOCWIbHBIE (OPMYIMPOBKH; TMPUMEHSITh MX; yYMeHUE (opmyIupoBaTh oOpaTHOE W
IIPOTUBOIOJIO)KHOE  YTBEPKACHUE, MPUBOAUTH TMPUMEPHI MW KOHTPIPUMEPHI, HCIOJIB30BATh METOJ
MAaTEMATUYECKOW MHIYKIWH; MPOBOJNUTH JOKA3aTEIbHbIC PACCYKACHUS MPU PEIICHWU 3a1a4, OILCHUBATH
JIOTUYECKYIO IIPABWIIBHOCTh PACCYXICHUM; YMEHHUE ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ITOAMHOXKECTBO,
omnepalny HaJl MHOKECTBAMH; YMEHHUE HCMOJIb30BaTh TCOPETUKO-MHOXKECTBEHHBIN anmapar sl ONHUCaHUs
pealbHBIX TPOLIECCOB U SBJICHUW W MPHU PEIICHUM 3a]a4d, B TOM YHUCIE W3 JPYTHX Y4YEOHBIX MPEAMETOB;
YMEHUE ONEPUPOBATH MOHATUSIMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, Tpad Ha IIIOCKOCTH; YMEHUE 3a/1aBaTh
Y OMUCHIBATH rpadbl pa3IUnYHBIMU CIIOCOOAMU; UCTIONB30BaTh Ipadbl IPHU PEIICHUH 3a]1a4
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YMeHue OIICPUPOBATHL IOHATHUAMH: HATYPAJIbHOC YHCIIO, OCJIOC YMCJIO, CTCIICHb C HCJIbIM IIOKA3aTCJICM,
KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHb C palWOHAJIBHBIM IIOKA34aTCJICM, CTCIICHL C ,HGI?ICTBPITGJILHI)IM
IIOKAa3aTCJICM, norapmbM quciia, CHHYC, KOCMHYC U TAHI'CHC ITPOHU3BOJILHOI'O 4YMCJId, OCTATOK IIO MOAYJIIO,
paMOHAJIBHOC 4YHCJIO0, HPPALUOHAIBHOC YHCJIO0, MHOXKXCCTBA HATYpPaJIbHBIX, LOCJIbIX, PpPallMOHAJIBHBIX,
I[CﬁCTBHTCJILHBIX YUCCII; YMCHHUC UCIIOJIB30BATH

MPU3HAKHU JEIMMOCTH, HAMMEHBIINI OOIIMIA AeNMTENh U HaUMEHbIIee 00I11ee KpaTHoe, anroputM EBknnia
IPU pELIEHUU 3a]a4; 3HAKOMCTBO C PA3JIMYHBIMU IO3WLUOHHBIMM CHCTEMAMH CUHCIICHUS; YMEHUE
BBINIOJIHATh BBIYMCIEHUE 3HAYEHHH M TpeoOpa30BaHUsA BBIPAXKEHUN CO CTENEHAMH M Jorapupmamw,
npeoOpa3oBaHus  JpOOHOpAMOHAIBHBIX  BBIPAXKECHMUIA; yMEHHUE ONEpUpOBaTh  IOHATUSAMH:
IOCJIEIOBATEIbHOCTD,  apU(pMETHUECKass MPOrpeccusi, TIeoMeTpUyYecKas Mporpeccus, OECKOHEYHO
yOBIBaromas reOMETpUYECKast IPOrPECCHS; YMEHHE 3a7aBaTh IIOCIEA0BATEILHOCTH, B TOM YUCIIE C IOMOIIBIO
PEKyppeHTHbIX (OpPMyJI; YMEHUE ONEpUpOBaThb MOHATHUAMU: KOMIUIEKCHOE YHCIIO, COIpPSIKEHHbIE
KOMILJIEKCHBIE YKCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, GopMa 3amucH KOMIUIEKCHBIX YHCENl
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpauydeckas); yMeTb HIPOU3BOAUTH apUPMETHUYECKHE
JNEUCTBHAS C KOMIUIEKCHBIMU YHCJIAaMH; IPUBOJAUTH IPUMEPHI HCIOJIB30BAHMUS KOMIUIEKCHBIX YHCEIL;
ONEPUPOBATH MOHATUSAMM: MaTpula 2 X 2 u 3 X 3, ONpeAeNIUTENb MATPHIbl, TEOMETPUUYECKAN CMBICT
OIPENEIUTENS

YMeHue onepupoBarh NOHATHAMH: PALMOHAIBHBIE, HPPALMOHAIBHBIE, IIOKA3aTEIbHBIE, CTEICHHBIE,
jgorapupMUyYecKre, TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE ONEepUPOBATh
HNOHSTUSAMHU: TOKIECTBO, TOKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHOCTh YPABHEHMM, HEPABEHCTB U CUCTEM; YMEHUE pElIaTh YPaBHEHUs, HEPABEHCTBA
Y CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMeTpPOM;
IIPUMCHATh YPaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI IS PEIICHUS MAaTEeMAaTUYECKUX 3ajay M 3ajay U3
pa3IMyHBIX 00JACTEN HAYKU U pealibHOM KU3HU
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YMeHne omnepupoBaTh MOHATHAMH: (YHKIUSA, YETHOCTh (YHKUWH, TMEPUOAUYHOCTh (YHKIUH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKLUHU, HAauOOJbIlIee U HauMEHbIIEE
3HaueHUsl QYHKIUM Ha MPOMEKYTKE, HENpepbIBHAs (YHKIUS, aCUMNTOTHI rpaduka (QpyHKIMH, TepBas U
BTOpasi MPOU3BOJAHASA (PYHKIIMHM, T€OMETPUUYECCKUI U (DU3MUECKUl CMBICT MPOU3BOAHOM, MEpPBOOOpa3Hasd,
ONpE/EICHHBI HWHTETpajl; yMEHHE HAaXOJWUTh AaCUMNOTOTHI rpapuka (yHKUUU; YMEHHE BBIYMCIATDH
IPOU3BOJHBIE CYMMBI, NPOM3BEJACHUS, YAaCTHOTO W KOMIIO3ULMU (PYHKIMHA, HAXOIUTH YpaBHEHHE
KacaTelbHOM K TrpaduKy (QYHKIHH, YMEHHE HAXOIWUTh MPOMU3BOJHBIC AJIEMEHTApHBIX (YHKIHH; yMEHHE
UCIIOJIb30BaTh IPOU3BOJIHYIO I UCCIIEOBAHUS (QYHKIUI, HAXOAUTh HAUOOJIBIINE U HAUMEHbIINE 3HAYCHHUS
(yHKUHIA; CTPOUTH rpa)MKK MHOTOUYJIEHOB

C WCIIOJB30BAHMEM armapara MaTeMaTHYE€CKOrO AaHajau3a; NPUMEHSTHh MPOW3BOJHYIO I HAXOXKICHUSA
HAWJIYYIIeTro pelieHUs] B MPUKIAJAHBIX, B TOM YHUCJE COIMATbHO-DKOHOMUYECKUX U (U3MUECKUX 3aj]adax;
HaxXOJUTh IJIOMAAX U 00BEMBbI (PUTYpP C MOMOIIBIO MHTErpajia; MPUBOAUTH MPUMEPHl MATEMATHYECKOIO
MOJICIUPOBAHUS C TIOMOIIBI0 TU(DPEpeHITNATIBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMHU: Tpa@uK GyHKUNUH, oOpaTHAs (PYHKIIUS, KOMIO3UIUS PYHKIUH, TUHEHHAs
dbyHKIMs, KBaapatuyHas GyHKIUS, palroHanbHas (QYHKIMS, CTENeHHas (DYHKIUS, TPUTOHOMETPHUYECKUE
dbyHKIIMKU, OOpaTHBIE TPUTOHOMETpUUYECKHE (PYHKIIMU, TOKa3aTellbHas W Jorapudmudeckas GyHKIUU;
YMEHUE CTPOUTh TpadUKu HM3YYEHHBIX (PYHKUUH, BBINOJIHATH NpeoOpa3oBaHus TpauKoB (YHKLHM,
UCIIOJIb30BaTh IPaPUKH JIJIsl U3YUESHHsI TPOLIECCOB U 3aBUCUMOCTEM, MPU PEIICHUH 3aa4 U3 IPYTUX YU4EOHbIX
NpEeIMETOB W 337a4 U3 pPEaJbHOM >KU3HU; BBIpaXaTh (POPMYyJaMH 3aBUCHUMOCTH MEXKAY BEIMUYUHAMU,
UCIIOJIb30BaTh CBOMCTBA U rpadpuku QyHKIUHN U1l pelIeHHUs] ypaBHEHUH, HEPABEHCTB U 3aJ1a4 C MapaMeTpaMu;
M300pakaTh Ha KOOPIMHATHOM TUIOCKOCTHA MHOYKECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB M X CUCTEM
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YMeHue penath TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YMCJIE HAa IPOLEHTHI, 10JIM U YaCTH, Ha JABH)KEHUE,
paboTy, CTOMMOCTh TOBapOB MU YCIYT, HAJOTH, 3aJla4l M3 00JacTU YNpPaBICHUS JIUYHBIMH U CEMEWHBIMU
¢buHaHCAMM); COCTaBJATH BBIPAXKCHHS, ypaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHIO 3a/1ayH,
UCCIIEIOBATh NOJYYEHHOE PELICHUE U OLEHUBATh NIPABAONOJ00HOCTh PE3YyIbTaTOB; YMEHNUE MOJECINPOBAThH
peanpHbIE CUTYallMH Ha SI3bIKE MATEMATUKH; COCTABIISATH BEIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U X CUCTEMBI
[0 YCIOBHIO 3aJayd, HCCJIENOBaTh IOCTPOCHHBIE MOJEIM C HCIOJB30BAaHUEM ammapaTa aiareopsl,
MHTEPHPETUPOBATH NOJyYECHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHATUSAMU: CpeaHee apudMeTHYecKoe, MeauaHa, HauOoJjblllee W HauMEHbIIee
3HAUYEHMsI, pa3Max, AUCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOrO HaboOpa; YMEHHE W3BIEKATh,
HWHTEPIIPETUPOBATHh HHPOPMAIIUIO, TPEJCTABICHHYIO B TAOIMIaX, HA UarpaMMax, Tpadukax, OTpaxarollyro
CBOICTBa peajbHBIX MPOIECCOB U SIBJICHUH; MPEACTaBIAT, UHPOPMAIIMIO C MTOMOIIIBIO TAOJIHUI] U TUArPaMM;
UCCJIEIOBATh CTATUCTUYECKUE JaHHBIC, B TOM YHUCJIE C TPUMEHEHUEM TpadUueCKUX METOJIOB U DJIEKTPOHHBIX
CpEICTB; TpapuecKu HCCIEA0BATh COBMECTHbIE HAONIOACHHS C MOMOIIBIO AWarpaMM pacCeuBaHUs U
JIMHEMHOMN perpeccuu
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA OIBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH CIIy4allHOIO
COOBITHUS; YMEHUE BBIUUCIISATH BEPOATHOCTD C UCIIOJIb30BaHUEM I'pahUUECKUX METOOB; IPUMEHATH (POPMYJIbI
CIIO)KCHHS ¥ YMHOXEHHUS BEpOSTHOCTEH, ¢GopMylly TOJIHON BeposaTHOCTH, (opmyny bepnymm,
KOMOMHATOpPHBbIE (aKThl U (POPMYJIbl; OLIEHUBATh BEPOATHOCTH pPEAbHBIX COOBITUI; YMEHHUE ONEPUPOBATH
NOHATUSAMU: ClIy4ailHas BEJIMYMHA, PacCIpeleIEHUE BEPOSATHOCTEN, MATEMAaTUYECKOE OXKUIAHKE, TUCIEPCUs
U CTaH/JApTHOE OTKJIOHEHUE CIIy4aliHOM BEJIMYMHBI, PYHKIMH pacIpeleeHUs U MJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeJIbHOTO M HOPMAJIBHOIO PpAaCHpEACIICHU; YMEHHE HCIIOJIb30BaTh CBOWCTBA H3YYEHHBIX
pacmpenesieHuid ISl pelieHHs] 3a7ad; 3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJBIIMX YHUCEN, METOJBbI
BBIOOPOYHBIX HCCIIEOBaHUM; yMEHHE NPUBOJUTH IMPUMEPHI MPOSBICHUS 3aKOHAa OONBIIMX YHCEN B
IPUPOAHBIX W OOIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH MOHIATHSIMHU: COUYETAaHUE, MEPECTAHOBKA,
YHUCJIO COYETAHM, YUCIIO NEPECTAaHOBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOUHATOPHBIE (DAKTHI U
pacCyXJeHMs JJs pelleHUs 3a/ay; OLICHMBAThb BEPOSTHOCTH pEalbHBIX COOBITUH; COCTaBIIATH
BEPOSITHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH MOITYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA yIJIa,
IUIOCKUM YTOJI, IBYTPAHHBIM YTOJI, TPEXIPAHHBIA YrOJ, CKPELIMBAIOLIMECS MPSMbIC, MApAIUICIbHOCTh U
MEPIEHAUKYJISIPHOCTh NPSIMBIX U TIJIOCKOCTEM, YIOJI MEXKIY NPSIMBIMH, YTOJI MEXIY MPSIMON U TNIOCKOCTHIO,
YTOJI MEXAY IIIOCKOCTSIMH, PACCTOSTHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMU, PACCTOSIHUE
MEXJy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPU PEHICHUM 3aJady H3yuYeHHbIEe (aKThl U TEOPEMbI
IUIAHUMETPHUH;, YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIETO0 MUPA; CTPOUTh MaTEMaTUYECKUE
MO/IEJH C MIOMOILBIO TEOMETPUUYECKUX MOHATHM Y BEJIMYNH, PEIIATh CBSI3aHHBIE C HUMU ITPAKTUYECKUE 3a1a41

10

YMeHue ornepupoBaTh MOHATHSMHU: IUIOMIAb (UTYPBI, 00beM (UTYpbl, MHOTOTPAHHUK, TPABUIHHBINA
MHOTOTPAaHHUK, CEYEHHWE MHOTOTpaHHWKa, KyO, Mapajjiejenuren, Ipu3Ma, nupamunaa, ¢urypa u
MOBEPXHOCTH BpAIllEHU s, IIWIMHIP, KOHYC, map, chepa, miomaas chepsl, IUIONaab MOBEPXHOCTH MHUPAMHU/IHI,
MIPU3MBI, KOHYCa, ITWINHAPA, 00BeM KyOa, MPSIMOYTOIHHOTO MapasuieenuIiesa,
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MpaMHUJIbI, IIPU3MBI, IWIMHAPA, KOHYCA, 11apa, pa3BepTKa IIOBEPXHOCTH, CEYEHUs KOHyCa U LIWIMHIPA,
napasuleJIbHble OCH UM OCHOBAHUIO, CEUEHUE I11apa, INIOCKOCTh, Kacarowasics chepsl, MWINHIPA, KOHYCAa;
YMEHUE CTPOUTh CEYEHHE MHOIOIPAHHHMKA, H300pa)kaTh MHOIOTPAaHHUKH, (UIYPhl H IOBEPXHOCTHU
BpAlllEHUs], UX CEYCHUSA, B TOM YKCIIE C IIOMOILIBIO JJIEKTPOHHBIX CPEICTB;, YMEHHUE IPUMEHATH CBOMCTBA
reoMeTpUUecKux (GUryp, caMOCTOATEIBHO (POPMYIHpPOBATH ONpEAENCHUS U3ydaeMbIX (DUryp, BBIIBUTAThH
TUIIOTE3bI O CBOMCTBAX M IMPU3HAKAX N€OMETPUUECKUX (PUryp, 00OOCHOBBIBATh WJIM OIPOBEPraTh UX; YMEHUE
IPOBOJUTH KJIaccu(puKaiuio GUryp rno pazimuHbIM OpU3HAKAM, BBIIOJIHATH HEOOXOJUMbIE TIOTIOTHUTEIbHBIE
IIOCTPOEHUS

11

YMeHnue onepupoBaTh MOHATUSMU: JBUKEHHE B MPOCTPAHCTBE, MAapajUIENbHBIA NEPEHOC, CUMMETPHS Ha
IUIOCKOCTH WU B MPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHME NO0A00MS, MNOA00HBIE (UTYpBI; YMEHHE
pacrmo3HaBaTh paBHbIE W TMOAOOHBIE (GUTYPBI, B TOM YHCIE B MPHUPOJAE, HCKYCCTBE, apXUTEKTYPE;
UCIOJIb30BaTh T€OMETPUUYECKUE OTHOILIECHUS NPU PEIICHUU 3a]ad; HaXOJUTh I'€OMETPUUYECKUE BEIMYUHBI
(mnmuHa, yrod, miomaab, 00beM) IpH PELICHUH 3a/1a4 U3 APYTUX y4€OHBIX IPEAMETOB U U3 PEAIbHOM KU3HU;
YMEHHE BBIYMCIATH T€OMETPUUYECKUE BEIMYUHBI (JIMHA, YTOJ, IJIOaAb, 00beM, IUIOIIA b TOBEPXHOCTH),
UCTIOJIb3ysl U3yyeHHbIe (OPMYJIbI U METOJIbl, B TOM YMCJIE: IUIOIIAb MOBEPXHOCTH MUPAMMJIbI, TPU3MBI,
KOHYCa, [IWINHAPA, TUIo1aab chepbl; 00beM KyOa, MpsIMOYTOJILHOTO Napajlieenure1a, TupaMuibl, TPU3MBbIL,
UINHPA, KOHYCAa, IIapa; YMEHHUE HaXO0IUTh OTHOIIIEHHE 00bEMOB MOT00HBIX (DUTYP

12

YMeHHE OINepupoBaTh MOHATHUAMH: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA Ha YHCII0, Pa3jokKeHHe BEKTopa 1o 6a3ucy,
CKALIPHOE IIPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHUE, YroJI MEXAY BEKTOPAMM; YMEHHUE HCIIOJIb30BATh
BEKTOPHBI M KOOPAMHATHBIM METOJA JUIsl pElIeHHs] TeOMETPUYECKHX 3aJad M 3a4ay JAPYrux Y4eOHbIX
IPEAMETOB

13

YMeHue BbIOMpaTh MOAXOIALIMN METOJ Uil pelIeHHs 3aJaud; NOHMMaHWE 3HAYMMOCTH MaTeMaTHUKUA B
M3YYEHUU MPUPOTHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; YMEHHUE pacliO3HaBaTh MPOSBIICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHUE IPUBOJIUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHIA POCCUMCKOW U MUPOBOM
MaTeMaTUYECKOU HAYKH
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HepequL IJIEMECHTOB COACPKaHUA, IIPOBECPACMBIX Ha EI'D mo MmaTemaTuke

Kon [IpoBepsieMblil 3JIEMEHT COJIEPHKAHUS
1 Hucna v BBIYUCIIEHUS
11 HarypanbHubie u nenbie uncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YACEIT
1.2 Pannonanbsubie ynciaa. OOBIKHOBEHHBIE U IECITUYHBIE IPOOU, TPOIIEHTHI, 0ECKOHEUHBIE EPUOANIECKUE APOOH
13 Apubmernyeckuii KOPEHb HATypaJIbHOU creneHu.  JlecTBuUs ¢ apupMETHIECKUMU KOPHSIMU
HATYpAJIbHOM CTEICHU
1.4 Creniens ¢ uenbiM nokasareneMm. CTeneHb ¢ palMOHaIbHBIM NTOKa3aresneM. CBOMCTBA CTENIEHU
1.5 CuHyc, KOCMHYC ¥ TAHT'€HC YUCJIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApPKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JleciTuuHble U HATypajbHbIE JIOTapU(DMBbI
1.7 JleiicTBuTenbHBIE unciaa. ApudMeTHYecKue omnepanud ¢ JSHCTBUTEIbHBIMU duciaMu. [IpuOimKeHHbIe BBIUMCICHUS,
MpaBUJIa OKPYIJICHUS, TPUKUJIKA U OIICHKA pe3yJibTaTa BEIUUCICHUI
18 [IpeoOpazoBanue BoIpaKeHUH
1.9 KowmrutekcHbie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [lenwie u qpoOHO-paIMOHATBHBIC YPAaBHEHUS
2.2 UppanmonanbHbie ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
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2.4

[TokazaTenbHble U JOorapuPpMUIECKUE YpaBHEHUS

2.5 | [ensle u JpoGHO-PALHOHATBHBIC HEPABEHCTBA

2.6 | YppaumoHanbHbIe HepaBEHCTBA

2.7 | [lokasaTemnbHbIC i TOrapHMIUCCKIE HepPaBEHCTBA

2.8 | TpuroHoMeTpHUecKie HEPABEHCTBA

2.9 | CHcTeMBl 1 COBOKYITHOCTH yPABHEHHIA M HEPABCHCTB

2.10 | YpapHeHus, HepaBEHCTBA M CHCTEMBI ¢ TapaMETPaMu

2.11 Marpuna cucTeMBbI JINHEMHBIX YpaBHEHUN. ONIPEAECIUTEND MATPULBI

3 OyHKIMU U Tpauku

3.1 @yHK1MsA, ciocoObl 3a1aHus PyHkuuu. ['paduk pynkunu. Bzanmuo oOpaTtHbie GpyHKUMU. YeTHbIE U HEUETHBIE (DYHKIIMH.
[lepuonuueckue QyHKIIUN

3.2 | OO6nactp ompeneneHUss U MHOXeCTBO 3HaueHWd QyHkumu. Hymmu ¢yskmum. TlpomexxyTkd 3HaAKOMOCTOSIHCTBA.
[IpomexxyTk MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI (pyHKuu. Hanbomnpinee 1 HauMeHbllIee 3HAaUCHHE
(GYHKIIUY HAa TPOMEKYTKE

3.3 CrenenHast QyHKIUSI C HATYpaJbHBIM U LENbIM MOKa3zaTeneM. Ee cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-oi
CTENEHU

3.4 Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaduKu

3.5 [TokazaTtenbHas u orapudmuueckas GyHKUINUU, UX CBOMCTBA U rpaduKu

3.6 | Touku paspbiBa. AcuMnTOTH rpadgukoB GpyHkuuit. CBoiicTBa GYyHKIHUIA, HENPEPHIBHLIX HA OTPE3KE
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3.7

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS ITOCJIET0BATEILHOCTEH

3.8 | ApudmMeTnueckas u reoMeTpuueckas nmporpeccun. ®opmyiia CIOKHBIX TPOIIEHTOB
4 Hayana maremaTrueckoro aHajinsa
4.1 [IpousBoanas ¢pynkiuu. [Ipon3BoIHBIEC 3I€MEHTAPHBIX (PYHKIIUIA
4.2 [IpuMeHeHre TpOU3BOAHOM K HCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoxaeHne HanboabIIero u
HaMMEHBILIETO 3HAaUeHUS (PYHKIIUU HA OTPE3KE
4.3 [TepBooOpaznas. Uurterpain
3) MHoxecTBa U JIOTHKA
5.1 MHO»XecTBO, onepanyy HaJl MHOKecTBaMu. Jluarpammel Diiiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh M CTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 | BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsiMble ¥ TJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOTOTpaHHHUKHU
7.4 | Tena v MOBEpPXHOCTU BpAILICHUS
7.5 | KoopauHatbl U BEKTOPHI
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPEIMETA «MATEMATHKA»

Ne

/ HaunmeHoBaHHE 00HEKTOB U CpeacTB MaTepUuAJIbHO-TEXHUIECCKOI'O o0ecneyeHus
n/n

1. Ilepeyennb yueOHO-MeTOANYECKOT0 OOeciedeHU s

1.1. «Anrebpa u Havana aHanuza 10-11» FO.M. Konsrun «M3narensctBo «IIpocsemenue» 2019
1.2. «eomerpust 10-11» JI.C. Aranacsn UznarensctBo «IIpocsemenue» 2020
1.3. «BepostHOCcTh U cTatuctuka 10-11» N.JI. Bponckuit «Mocksay» 2009
2. Lln¢possbie o0pa3oBaTeIbHbIe pecypchl
2.1. http://fcior.edu.ru/ - dpeaepanbHbIi MOPTAI MKOIBHBIX HHU(GPOBBIX 00PA30BATEIBLHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - nudpossie 00pazoBaTebHBIC PECYPCHI ISl 001IE00pa30BATEIBLHOMN IIKOJIBI
2.3 Metoanyeckue Bujeoypoku — EnnHoe copepxxanue obuiero oopasosanust (edsoo.ru)
2.4 Metoanueckue_keiichl — Ennnoe conepxanue obuiero ooOpazoanus (edsoo.ru)
2.5 BupTryanbHbie 1a00paTopHbIe U MPaKTHYECKKHe PabOThl Ha YINIYOJIEHHOM YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus (edsoo.ru)
3. Texunueckue cpeacTsa 00y4eHHs
3.1 Kommerotep — pabodee MECTO yduTeIs 1
3.2 [IpoekTtop 1
3.3 Moy 1
3.4 VYerpoiicTBa BeIBOJA 3ByKOBOM HH(pOpManny (KOJIOHKH) 1
3.5. Ipesenrtanuu (LIOP) https://edsoo.ru/metodicheskie_videouroki/ 1
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