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Pabouas mporpamMma no yuyeOHOMy npeamety «MaremaTrka» (0a30Bblii ypOBEHbB)
(npeameTtHas obnacte «Marematuka ¥ HHPOPMATHKA») BKIIOYAET MOSACHUTEIBHYIO
3aMUCKY, collepKaHue OOyudeHHUs, TUIAHUPYEMbIE PEe3yJabTaTbl OCBOEHUS MPOrPAMMBI 110
MaTeMaThKe, TEMaTUYEeCKOE IIAHUPOBAHME.

[losicHuTeNnbHAs 3alIMCKa OTpa)kaeT OOUIME LENH U 3aa4d U3yYEeHUs MaTeMaTuKH,
XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPENNOChUIOK K €€ H3Y4YeHHMIO OO0y4arouuMucs,
MECTO B CTPYKType Y4YeOHOro IUlaHa, a TakKe MOAXOAbl K OTOOpY COAEep)KaHufd, K
OTPEEIICHUIO MIIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue oOy4yeHHs  pacKpbhIBaeT  COAEpKaTelibHbIe JIMHUHM, KOTOpBIE
npejaraioTcs as 00s3aTesIbHOTO U3yUeHHUsI B KaXK/I0M KJIacCe Ha YPOBHE CPETHETO

oO1iero oOpa3zoBaHus.

[Inanupyembie pe3yiabTaThl OCBOEHUS MPOrpaMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE pe3yJbTaThl 3a BeCh IMepuoa OOy4YeHHs Ha YpOBHE
cpenHero oOmiero oopa3zoBaHus, a TAKKe MPEIMETHBIE JOCTHXKEHHUS 00yYarolerocs: 3a
KaX bl TO/1 O0yUEeHHUSI

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MareMaTHKe Ha YPOBHE CpeIHET0 o011ero o0pa3oBanus pa3padoTaHa
Ha ocHOBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUM, TIPEABIBIIEMBIX
K MaTeMaTuyeckoMy oOpa30BaHuI0, U TPAIUIIUN POCCUICKOTO 00pa3oBaHus. Peanuzanus
IpOrpaMMbl 10 MaTeMaTHKe OOECIIEYMBAET OBIAJICHHUE KIIOYEBBIMH KOMIIETCHIIMSIMH,
COCTAaBISIIOIIMMU OCHOBY [UJIl CaMOpPAa3BUTHS U HENPEPHIBHOTO 00pa3oBaHus,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO M MO3HABATEIHHOTO PA3BUTHUS JINYHOCTHU
00yJaronuxcs.

B mporpamme no maremarvke y4YTEHbI HjieW W mnojokeHus KoHuenuuu pa3BUTHS
MareMarudyeckoro ooOpazoBanusi B Poccuiickoii ®enepanuu. B cooTrBeTcTBHM C
Ha3BaHWEM KOHIICMIMK, MaTeMarudeckoe oOpa3oBaHHWE JOHKHO, B YaCTHOCTH,
MPENOCTABIATh KaXJAOMY OOyYaromeMycsi BO3MOXHOCTb JIOCTHIXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHWM, HEOOXOAMMOTO [JIs JajdbHEWIIeld YCHEITHOW J>XU3HU B
obmectBe. VIMEHHO Ha pelieHWEe ATOW 3a/laud HarleJieHa MporpaMMa 1O MaTeMaTHKe
0a30BOT0 YPOBHS.

B smoxy mudposoii Tpanchopmanmm Bcex cdep YCIOBEUSCKOHW IEATCIBHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM  4YEJIOBEKOM 0e3  0a30Boi
MaTeMaTU4YeCKOM MOJATOTOBKU. YKE B IIKOJIE MareMarhka CIy>KUT OMOPHBIM MPEAMETOM
JUIST U3YYEHUS CMEXKHBIX JIUCIHUIUIMH, a B JKU3HM TMOCJIE IIKOJIbl pPeaJbHOU
HEOOXOAMMOCTBIO CTAHOBUTCSA HEMPEPBHIBHOE 00pa3zoBaHUE, YTO TPEOYeT MOJHOLIEHHOU
0a30Boi1 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCIE€ U MaTeMaTHYeCKOH. ODTO
0oOyCJIOBJIGHO TE€M, UYTO B HAIlM JHU PACTET YHUCIO CHEIMATbHOCTEH, CBSA3aHHBIX C
HEMOCPEJCTBEHHBIM TPUMEHEHUEM MaTeMaTUKU: U B cpepe SIKOHOMUKHU, U B OU3HECE, U
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B TEXHOJIOTMUECKUX 00JACTIX, U Jaxe B TyMaHUTapHbIX cepax. Takum oOpa3zom, Kpyr
oOydaromuxcsi, s KOTOPhIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM IIPEAMETOM,
CYIIIECTBEHHO PacCIIUPSIETCS.

[IpakTudeckass MoJIE3HOCTh MAaTEMaTUKU OOYCJOBJI€HAa TE€M, YTO €€ MPeaMeTOM
SABIISIIOTCS (DyHIaMEHTaJIbHbIE CTPYKTYPhl HAIIETO MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHbIE OTHOIIECHMUSI OT MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OmbITE€, IO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX ISl PAa3BUTHS HAyYHBIX U
TEXHOJIOTHMYECKUX uAeH. be3 KOHKpPETHbIX MaTeMaTUYeCKUX 3HAHUU 3aTpPyIHEHO
MOHUMAHHUE TPUHIIUIIOB YCTPOMCTBA M HCMOJIL30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE U HWHTEpIpPETalus pa3sHOOOpa3HOM  COIUANbHOW, HKOHOMHYECKOM,
nonutuuecko  mHpopmainuu, Manodh@dEKTUBHA  TOBCEIHEBHAsT  MpaKTHYECKas
NesATeNbHOCTh. Kax oMy 4eoBeKy B CBOCH KU3HH MPUXOIUTCS BBIMOJHATH JOCTATOYHO
CJIOKHBIE pacy€Thl U COCTABJISATH HECIOXKHBIC aJITOPUTMbI, HAXOJUTh HY>KHBIE (hOPMYITBI
U TPUMEHSATH WX, BJIAJICTh NMPAKTHUYCCKUMHU MPUEMAMH T€OMETPUYECKUX U3MEPEHUN U
MOCTPOCHUH, YnUTaTh WH(OpPMAINMIO, MPEJICTABICHHYIO B BHIY TaOJHWIl, AHMArpaMM H
rpauKOB, )KUTh B YCIOBHUSAX HEONPEACIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OnHOBpEMEHHO € pacliupeHueM cdep NPUMEHEHHS MaTeMaTHKd B COBPEMEHHOM
oOmiectBe Bc€ Oosiee BaXXHBIM CTAHOBUTCS MaT€MaTHYECKUN CTWJIb MBIIIJICHUS,
NPOSIBJISIONIMNACA B OINpEAeNEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wu3ydeHUs
MaTeMaTuK B apCceHall MPUEMOB M METONOB MBIIUICHUS YeJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIMSA M JCTYKIHs, 0000IIeHNE M KOHKPETHU3allKsl, aHAIN3 U
CUHTE3, Kiaccuukamus u cucremarusaiusi, abctparupoBanue U aHajorus. OObEKTHI
MaTeMaTUYeCKUX YMO3AaKIIOUCHHH, TMpaBuia MX KOHCTPYHMPOBAHMUS PACKPBHIBAIOT
MEXaHU3M  JIOTUYECKHX  TOCTPOCHMH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, OOOCHOBBIBATH W JOKAa3bIBaTh CYXKICHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHe. MaTemMaruke MpUHAAJICKUT Benylias poiib B (OPMUPOBAHUU
aJITOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHWW YMEHUH JEHCTBOBATH I10
3a/IaHHBIM QJTOPUTMAaM, COBEPILIECHCTBOBAaTh M3BECTHBIE M KOHCTPYHpPOBaTh HOBblE. B
MpoIiecce pelieHus 3a/1a4 — OCHOBHOW y4eOHOU NeATeTbHOCTH Ha YPOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIATHAS CTOPOHBI MBIIIICHUS.

OOyueHne maremMaruke IaéT BO3MOXKHOCTh Pa3BHUBAaTh y OOy4YarOMIMXCA TOYHYIO,
paIMOHAIBHYI0 W MH(QOPMATHUBHYIO peYb, YMEHHE OTOMpaTh Hamboyiee MOAXOISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpauUecKue CpeicTBA JUIsl BBIPAKEHUS CYKICHUH W
HaTJISAHOTO WX TPECTABICHHUS.

Heo0xonuMbIM  KOMIIOHEHTOM OOIlIe KYyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
SBIISIETCSL 00IIIee 3HAKOMCTBO C METO/IaMH TIO3HAHMUSI ICHCTBUTEIBHOCTH, MPEJCTABICHUE
O MpeaMeTe U METOAEC MaTeMaTHUKH, €ro OTJIWYUA OT METOIOB €CTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTAX NPUMEHEHHS] MATeMAaTUKH [JIs PEelICHUs



Hay4YHBIX U MPUKIAIHBIX 3a4a4. TakuM 00pa3oM, MareMaTH4ecKoe 00pa30BaHUE BHOCUT
CBOI1 BKJaJ B GOpMUpPOBaHUE OOLIEH KYIbTYPhl YEIOBEKA.

W3ydyeHnne mareMaTHKd CHOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKA,
MOHUMAaHUIO KPacoTbl W U3SIIECTBA MAaTeMAaTUYECKUX PACCYXACHHUM, BOCHPUATHIO
reOMEeTpUYECKUX (OPM, YCBOCHHIO UAEH CUMMETPHH.

[IpuoputeTHpiMu LENsIMU 00yueHus Maremaruke B 10—11 kiaccax Ha 0a3oBOM
YPOBHE SIBJISIOTCS:

(dopMupoBaHHE IIEHTPAJIBHBIX MaTeMAaTUYECKUX MOHATUH (YHCIIO, BEIMYMHA,
reomeTpuueckas (Qurypa, nepeMeHHasi, BEpPOSTHOCTb, (PYHKIMS), 00eCIeynBaOIINX
NPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEeMaTuyecKoro 00pa3oBaHus O0yYarolIUXCs;
NoJBECHNE 00yYarOIMIMXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3HU
MaTeMaTUKH M OKPYXKAIOIIEero MHpa, MOHMMAaHME MaTeMaTHKW KaK YacTh oOuien
KYJIBTYpbl UEJIOBEUECTBA; PA3BUTHE HHTEIJIEKTYyaJIbHBIX U TBOPUYECKHX CHOCOOHOCTEH
oOyyaloluxcs,  MO3HABAaTEIIbHOW  aKTUBHOCTH,  MCCIEAOBATENbCKUX  YMEHUI,
KPUTUYHOCTH MBIIIUICHHUS, HMHTEpeca K HW3YYCHHIO MaTeMartuku; (HopMHpOBaHUE
(YHKIIMOHAJIBHON MaTeMaTuyeckoil TpaMOTHOCTH: YMEHUS

pacrno3HaBaTh MAaTeMaTU4YeCKUE aCHEKThl B PEAJIbHBIX KU3HCHHBIX CUTYallUsAX U TMPHU
U3YYCHUH IPYTUX YUEOHBIX IIPEIMETOB, IPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynmHpoBaTh UX Ha S3BIKE MaTEeMaTHKH M CO3/JaBaTh MaTeMaTHYECKUE MOJIEIIH,
NPUMEHSITh OCBOCHHBIM MareMaTUYECKHU ammapar Il pEUICHUS TPaKTHKO-
OPUEHTHUPOBAHHBIX 3a]1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJYYECHHBIE PE3YIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepkaHusi Marematuku B 10-11 kmaccax sIBISIIOTCS:
«Hucna u BEIYUCICHUA», «ANreOpay («Anredpandeckue BBIpAXKEHU», «YpaBHEHUS U
HEpaBeHCTBa»), «Hauana Mmaremarndeckoro ananusza», «l'eomerpusi» («I'eomerpuueckue
burypsl u ux cBoicTBa», «l3MepeHHe reoMeTpPUYECKHX BEJIMUHUHY), «BepoaTHOCTh U
CTaTUCTUKa». JlaHHbIE JIMHUM Pa3BUBAIOTCS MapaJUIEIbHO, KaXJash B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JPYTOM, a B TECHOM KOHTaKTE U
B3aumozeiictBud. Kpome »Toro, wux oOOBEAMHSET JOTHYECKas COCTaBISAIONIAs,
TPAAULIMOHHO PUCYIIasi MaTeMaTHKE U MTPOHU3bIBAIOIIAsl BCE MAaTEMAaTUUYECKUE KyPChI U
conepxkarenpabie TuHUA. ChopmymupoBanHoe B PI'OC COO TpeboBaHUe «BIaJCHUC
METOJIlaMHU JTOKA3aTeIbCTB, AJITOPUTMAMHU peIIeHUs 3aaad, yMeHue ¢GOopMyaupoBaTh
OMpEeNEeNICHNs, aKCUOMbl W TEOPEMbl, MPUMEHATh WX, MPOBOIUTH JI0KA3aTEIIbHBIC
paccyKJIeHHsI B XOJA€ peUIeHUs 3aJay» OTHOCUTCA KO BCEM YYEOHBIM Kypcam, a
dbopMupoBaHUE JOTHYECKUX YMEHUW paclpenensercs Mo BceM romaMm oOydeHus Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHMUs.

B cootBercTBHEM ¢ DI'OC COO MmaremaTrka sSBisieTcs 00s3aTeIbHBIM MPEIMETOM Ha
JAHHOM YypoBHE oOpa3oBaHusi. [IporpamMmoii Mo maremaruke MOpeaycMaTpUBACTCs
u3yueHue ydeOHoro mnpeaMera «Maremarnka» B paMKax TpEX Yy4eOHBIX KYypCOB:
«Anrebpa ¥ Hauajlla MaTeMaTHYeCKOro aHanuzay, «l[eomerpusi», «BeposTHOCTH u



crarucTukay. @OpMUpPOBaHUE JIOTHUYECKUX YMEHHH OCYIIECTBIACTCS Ha MPOTSHKEHUU
BCEX JIeT OO0y4eHHUs] Ha YPOBHE CpeAHEro oOumiero o0pa3oBaHHUs, a AJIEMEHTHI JOTUKH
BKJTFOUAIOTCSI B COZICPyKaHNE BCEX HA3BAHHBIX BBIINIE YICOHBIX KYPCOB.

O6111ee ynciIo yacoB, pEKOMEHI0BaHHBIX ISl U3yyeHUs: MaTeMaTuku — 340 yacos:
B 10 kmacce — 170 gacoB (5 gacoB B Henmeno), B 11 kimacce — 170 yacoB (5 yacoB B
HEJIEIIIO0).
INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMUS TIPOTI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUSA

M3yueHne MateMaTuky Ha ypoBHE OCHOBHOT'O 0011I€ro 00pa3oBaHMsI HAIIPABJIEHO Ha
JOCTH)KEHHE OOy4alollMMHUCA JIMYHOCTHBIX, METanpeIMETHbIX U MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIBTATOB OCBOCHUS Y4€OHOTrO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3yueHus: MaTeMaTUKUA Ha YPOBHE CpeHEro o0Iiero oopa3oBaHusi y
oOyyatomierocst OyayT c(OpMUPOBaHbI CJEAYIOUME JUYHOCTHBIE pe3ynbrarsel: 1)
rpakAaHCKOr0 BOCIMTAHUS:

c(hopMHUPOBAHHOCTD TPAXKJIAHCKOW TMO3UIIMU OOYyYaIOIIErocss KakK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHUMCKOrO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBax (DYHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABICHHM, IPOLIETYP I'PAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCH U JAPYTro€), YMEHHE B3aMMOJACHCTBOBATh C COIUAIBHBIMH
WHCTUTYTaMU B COOTBETCTBHH C MX (QYHKIMSIMHU U Ha3HAYCHHEM; 2) MATPUHOTHYECKOTO
BOCIIUTAHUSA:

c(hopMUPOBAaHHOCTh POCCHICKOM TPAKIAHCKOM HMIACHTUYHOCTH, YBaXCHHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MAarTe€MaTWK{, LEHHOCTHOE OTHOLIEHHE K
JOCTHKCHUSIM POCCUUCKHX MAaT€MaTMKOB M POCCHUKWCKOM MaTeMaTH4YE€CKOM IIKOJIBI,
MCIIOJIb30BaHME ITUX JOCTHKECHUI B IPYTUX HAyKax, TEXHOJOTHUSIX, Chepax IKOHOMHKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUIICKOTO Hapoma, CPOpPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOrO ITOBEJICHUS, CBA3aHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHKEHUM HAyKd M JCATENBHOCTBIO YUYEHOIO, OCO3HAHHE JUYHOIO
BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO OyAyIIero; 4) 3CTeTU4eCKOro BOCIIUTAHMS

3CTETHYECKOE OTHOLICHHE K MHPY, BKJIFOYAst ACTETUKY MAaTEeMaTU4YECKUX

3aKOHOMEpPHOCTEU, OOBEKTOB, 3aJa4, PEUICHUN, PACCYKIEHUW, BOCHPUUMYUBOCTh K
MAaT€MaTUYECKUM AaCIEKTaM pPa3JIMYHbIX BHUJAOB HCKYCCTBa; S5) (PU3HYECKOro

BOCIIMTAaHUA:



c(hOpMUPOBAaHHOCTHh YMEHHSI PUMEHATh MaTeMaTHYECKHUE 3HAHNS B HHTEpecax
3m0poBoro M Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (370POBOE MHTAHHE, COAJIAHCUPOBAHHBIA PEXUM 3aHATHUA M OTAbIXA,
peryisipHas (u3nueckas akTUBHOCTB), (PU3NUYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX
CTIOPTUBHO-03/I0POBUTENIBHOM I€ATETHHOCTHIO; 6) TPY10BOIr0 BOCIIMTAHMA:

TOTOBHOCTh K TPYAY, OCO3HAHWE IEHHOCTH TPYAOIIOOUS, MHTEPEC K Pa3TMUHBIM
chepam mnpodeccuoHaTBLHON NIESITEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW © e
NpUJIOKECHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieil mpodeccunm
peann30BBIBATh COOCTBEHHBIC J>KU3HEHHBIE IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTH4eCcKOMy OOpa3oBaHHIO M CaMOOOpPa30BaHUIO Ha TPOTHKEHUM BCEH KHU3HW,
TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHHH MPAKTUYCCKUX 3a]ad MaTeMaTHYEeCKON
HanpaBJICHHOCTH;

7) 3KOJOTM4Y€CKOro BOCIIMTAHUA:

c(hopMUPOBAaHHOCTDH IKOJIOTUYECKON KYJIBTYPhl, IOHUMaHUE BIUSHUSI COIIMATBHO-
AKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TIPUPOTHON M COLIMATBLHOM CPEJibl, 0CO3HAHUE
100aIbHOTO  XapakTepa SKOJIOTHYECKUX TMpoOsieM, OpHEHTAlUs Ha MPUMCHEHHUE
MaTeMaTU4YeCKUX 3HAHWM JJIg pelieHuss 3aaad B 00JacTH OKpYXalolied cpemsl,
IUTAHUPOBAHUE TIOCTYIIKOB M OIEHKHA UX BO3MOXKHBIX MOCHEACTBUHN MJIsI OKpYKaroen
cpenbl; 8) HEeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH M OOIECTBEHHOM MPAKTHKH, TOHUMAHUE MAaTEMaTHYECKOW HAyKH Kak
chepsl YeIOBEYECKON NEATEILHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJISl pa3BUTHUS
[IUBUJIN3AIMN, OBJAJICHUE S3BIKOM MaTeMaTWKH M MaTeMaTU4ecKOM KyJIbTypoHl Kak
CPEICTBOM  TO3HAHHWS  MHpA, TOTOBHOCTb  OCYHIECTBISAITh  IPOEKTHYIO u
HCCIIE0BATENIbCKYIO JEATEIbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3VYJIBTATBI

B pesynbprare ocBoeHUs MPOTrpaMMBbI IO MaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOydaromierocs OyayT chopMHUPOBaHBI METAIIPEIMETHBIE PE3YTBTATHI,
XApAKTEPU3YIOLIKNECS OBIAJCHUEM YHUBEPCAIBHBIMU [T03HABATEILHBIMU JICVCTBUSIMH,
YHHUBEPCAJIBHBIMU KOMMYHUKAaTUBHBIMH  JE€HCTBUSIMU u

YHHUBEPCAJIBHBIMU PETYAATUBHBIMU JCHCTBUAMMU.

Io3HaBaTeJbHbIe YHUBEPCAJIbHBbIC YUeOHbIe 1eicTBUS ba3oBbie
JOrMYecKHe AeiCTBUS:

BBSIBISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MNPHU3HAKA MAaTeMaTHYeCKHUX
OOBEKTOB, TOHATHH, OTHOIIEHHH MEXIy IMOHSITHIMH, (HOPMYIUPOBATH OIPEIEICHUS
MOHATHI, YCTAHABINBATH CYNICCTBCHHBIN MPU3HAK KIACCU(DHUKAINH, OCHOBAHHS IS
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0000IIeHN ¥ CpaBHEHUS, KPUTEPUH TMPOBOAUMOIO aHaliM3a; BOCIPUHUMATD,
dbopMynHpoBaTh U MPEOOPA30BLIBATH CYXKJICHUS: YTBEPAUTEIbHBIC

U OTpUlATeNIbHBIC, E€IUHUYHBIE, YacCTHble U OOIIUE, YCIOBHbBIC, BBISBIATH
MaTeMaTU4YeCKue 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUUsi B (pakTax, JaHHBIX,
HaOMIONEHUSX U YTBEPXKICHUSIX, TMpeiaratb KpUTEPUH JUIS  BBISIBJICHUSA
3aKOHOMEPHOCTEM W NPOTUBOPEUYMH; JEJIaTh BBIBOJABI C HCHOJIB30BAHUEM 3aKOHOB
JIOTUKH, IENYKTUBHBIX U UHIYKTUBHBIX

YMO3aKJIIOUECHUN, YMO3AKIFOUEHUM 110 aHAJIOT U U,

IIPOBOJAUTH CAaMOCTOSITEJIBHO JI0KA3aTelIbCTBA MAaTEMATUYECKUX YTBEPKICHUU
(npsiMble U OT TPOTHUBHOTO), BHICTPAMBATh APTyYMEHTAIUIO, TMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJIEHUSI U BBIBOJBI, BEIOUPATh CIIOCO0
peleHns ydyeOHOW 3ajayu (CpaBHHUBATh HECKOJBKO BAapHAHTOB pEIICHUS, BBHIOUPATh
HanboJiee MOAXOAAITUN C YIETOM CaMOCTOATENIbHO BBIICICHHBIX KpuTepreB). bazoBbie
HccjenoBarebCKue 1eliCTBUA

WCIOJIb30BaTh  BOIPOCHI KAaK  MCCIIENOBATEIIbCKUA HWHCTPYMEHT IIO3HAHUA,
dbopMymHpoBaTh BOIMPOCH], (PUKCHPYIOIIUE MPOTUBOpEUUE, MpOOJeMy, YCTaHABIWBATh
MCKOMOE | JJaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO IMO3UIMIO, MHEHHE;
IIPOBOJUTH CAMOCTOATEIBHO CINIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAaHOBJEHHUIO OCOOCHHOCTEH MareMarnuecKkoro oOBEeKTa, SBJIEHHUS, IpoIlecca,
BBISIBICHUIO  3aBUCUMOCTEM  MEXIYy  OOBEKTaMH,  SBICHHSIMH, IIPOLIECCAMU,
CaMOCTOSTEIBLHO (POPMYITHPOBATH 0OOOIIECHHS M BBIBOJIBI IO PE3YJIBTaTaM IMPOBEIEHHOTO
HAOJIFONICHMSI, WCCJICAOBAHMS, OIEHHWBATh JOCTOBEPHOCThH ITOJYYEHHBIX PE3YJBTATOB,
BBIBOJIOB M O0OOIIEHHI; MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpoIlecca, a TaKkKe
BBIJIBUTATh

IPEANOIOKEHNS O €r0 Pa3BUTUHU B HOBBIX yclioBUsX. Padora
¢ uHopManuen:

BBISIBIIATH ACUITUTH HHPOPMAITIH, JTaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC
W JUIA pEIICHUs 3aJlaud; BBHIOMparh MH()OPMAINIO M3 UCTOYHUKOB PA3ITUYHBIX THIIOB,
aHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBaTh W WHTEPIPETUPOBATH WH(MOPMAIIMIO Pa3IMYHBIX BHIOB M (GOpM
NPEICTABIICHUS; CTPYKTYpHpPOBaTh HH(DOpPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHBIX
dopmax,
WUTIOCTPUPOBaTh  TrpadUyeckw;  OICHWBATh  HAAEKHOCTh  HMHMOpPMAIMU IO
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM

KpUTEpUsaM, C(HOPMYIUPOBAHHBIM CaAMOCTOSATEIBHO.

KoMMyHHMKaTHUBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA:
BOCIIpUHUMATh U (bOpMyanOBaTb CYKIACHHA B COOTBETCTBUH C YCIIOBUAMHU



U LEJISIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIIECHUS 3aJaud, KOMMEHTHUPOBATh
MOJIYYEHHBIM pPE3ybTar; B XOA€ OOCYXIEHHUS 3aJlaBaTh BOMIPOCHI MO CYIIECTBY
o0cyk1aeMOol TeMbl, POOJIEMBI, pelIaeMOl 3a/1a4M, BEICKA3bIBATh UECH, HAalleJIEHHbIE Ha
MOMCK PEIIEHUs, COMOCTABIATh CBOM CYXJEHHUS C CYXICHUAMH IPYTHMX YYaCTHUKOB
auanora, OOHApyXKMBaTh pa3iMyue M CXOJACTBO IMO3ULIMNA, B KOPPEKTHOU ¢opme
(OopMyIUpPOBaTh PAa3HOMIIACHS, CBOM BO3PAKEHUS; MPEJCTABIATh PE3YIbTAThl PEIICHUS
3a/layM, HKCIEPUMEHTA, UCCIEOBaHUs, MPOEKTA, CAMOCTOSTENbHO BBIOMpaTh (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 MPE3EHTAUU U OCOOEHHOCTEH ayAuTOpHH.

PeryasiTuBHbIC YHHBepcaJbHbIC Y4eOHbIE AeicTBUA CamMoopranu3anus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a]1a41, BEIOUPATh CIIOCO0 PEIICHUS ¢ yUETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ yudéToM HOBOW MH(popmaiuu. CaMOKOHTPOJIb,
IMOIMOHAJIbHBII NHTEJJIEKT:

BJIaJICTh HaBBIKAMHM ITO3HABATECIIBHON PEIICKCUHM KaK OCO3HAHUS COBEPIIIACMBIX
JCHUCTBUH ¥ MBICIIMTEIIBHBIX MPOIICCCOB, HMX PpE3ylIbTaToOB, BIAACTh CIIOCOOAMU
CaMOIIPOBEPKHU, CAMOKOHTPOJIA TpoIlecca W pe3yibTara perieHrus MaTreMaTH4eCcKou
3a/1a4; TPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPH PEIICHHWH 3aadd,
BHOCHUTH KOPPEKTHUBBI B JICSITEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBIABICHHBIX TPYTHOCTEH; OIEHUBATh COOTBETCTBUE PE3yJIbTara
IIEJU U YCIOBHUSAM, OOBSCHATh MPUYUHBI TOCTHIKCHHS WU HEJOCTHIKEHUS PE3yIbTaTOB
NEATeIbHOCTH, HAaXOAUTh OINMOKY, JaBaTh OIICHKY IPUOOPETEHHOMY  OTIBITY.
CoBMecTHas esITeJIbHOCTDb: IOHUMATh U UCIOIL30BaTh MPEUMYIIIECTBA KOMaHIHON U
WHIUBUIYaJIbHON paOOThI IPU pellieHUH yYeOHBIX 3a1a4, IPUHUMATh 11eJIb COBMECTHOM
NEATeIbHOCTH, TIAHUPOBAaTh OPTraHMU3allUI0 COBMECTHOM paboTHI, pacrpeaessTh BHJIbI
paboT, JOrOBapUBaTLCS, OOCYXKIATh MPOIECC M pe3ylIbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJIEH; y4acTBOBAaTh B TPYMIOBBIX Gopmax paboTel (00CykmeHus, oOMeH
MHEHUW, «MO3TOBBIC IITYPMBD» ¥ HWHBIC), BBIIOJHATh CBOIO YacTh pabOTHI W
KOOPIMHUPOBATh CBOW JCHCTBUS C JNPYTMMH WICHAMH KOMAaHJIbI, OIEHWBATh Kau€CTBO
CBOETO BKJIaJa B OOMIMI MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM Y9aCTHUKAMU
B3aUMOJICVCTBHS.

HNPEAMETHBIE PE3VYJIBTATbI

[IpenMeTHBIE pe3yabTaThl OCBOEHHS MPOTpaMMbl IO MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeaHero o0iiero o0pa3oBaHus MPEACTABICHBI 11O rojlaM OOy4YeHHUs B
paMKax OTIEJIBbHBIX YU4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pa3zjieiax MPOrpaMMbl TI0
MaTeMaTHke.
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIIMCKA

Y4eOHbIl Kype «AnreOpa v Hadyajla MaTeMaTHIECKOTO aHATN3ay SIBJISICTCS] OHUM H3
HanOoJIee 3HAYUMBIX B IPOTPaMMe CPETHETO 0011ero 00pa30BaHus, TOCKOJIBKY, C OJHOMN
CTOPOHBI, OH 00ECIIEYMBACT HHCTPYMEHTAIBHYIO 0a3y JJI M3yUYeHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrod CTOpOHBI, (POpMHUpYeT JOru4yeckoe U abCTpakTHOE
MBIIIJICHUE OOYYalONIUXCsS Ha ypOBHE, HEOOXOJUMOM JIJIi OCBOCHHS YYCOHBIX KYpPCOB
UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax y4eOHOTro Kypca
«Anrebpa W Hayajga MaTEeMaTHYECKOTO aHalM3a» OO0YyYalolluecs OBJIAJEeBaIOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas GOPMYIUPYET CBOU JOCTHIKCHUS
B MareMaruyeckon opme.

Y4eOHBIH Kypce aiareOpsl M Haval MaTeMaTHYECKOTO aHaJIn3a 3aKJIabIBacT OCHOBY
JUTSL YCTIEIITHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMUHU, OMOJIOTHH, TOHUMAaHUSI OCHOBHBIX
TEHJEHIIMMA SKOHOMUKH W OOIIECTBEHHOM >KU3HM, IO3BOJSIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO UCTIOIL30BaTh UX B
MTOBCETHEBHOM KMU3HU. B TOKe BpeMs oBJIafieHHe aOCTPAKTHBIMU W JIOTUYECKH CTPOTUMH
MaTeMaTHYECKUMU KOHCTPYKIIUSIMH pPa3BHUBAaeT yMEHWE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTH YTBEPIKIEHHUS, UCIIOIH30BaTh 0000IIEHNE H KOHKPETHU3AITHIO,
a0bCTparupoBaHHe M aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUYECKOE MBINIUICHUE. B
XO0JIe MU3Y4YeHUs aareOphl ¥ Hauall MaTeMaTHIeCKOTO aHalli3a Ha YPOBHE CPETHETO OOIIETO
oOpa3zoBaHusi OOydYaroIIMecs] IMOJYYalOT HOBBIM OIBIT PEIICHHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEILHOTO TIOCTPOCHHUS MaTEeMaTHYCCKUX MOJCIICH peallbHBIX CHUTYallud H
MHTEPIPETALIMK TOJIYUYCHHBIX PEIICHUH, 3HAKOMATCS C IMpUMEpaMHU MaTeMaTHYSCKUX
3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE M B UCKYCCTBE, C BHIJTAIOIIMMHUCS MaTEMaTHISCKUMHU
OTKPBITUSIMH U UX aBTOPAMH.

YueOHbpIi Kypc anreOppl W Haval MaTeMaTHYecKoro aHanm3a oOjagaeT
3HAYMUTEIBHBIM BOCIUTATEIBHBIM ITOTECHIIMAIOM, KOTOPBIM pealu3yeTcss Kak uepe3
y4eOHBIM MaTepHuaj, CIIocOOCTBYIOMMN (POPMHUPOBAHHIO HAYYHOTO MHUPOBO33PCHHMS, TaK
u 4epe3 crnenupuKy Y4eOHOM MAEATENbHOCTH, TpeOyromei caMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOAOKUTEIBHON KOHIICHTpAIlMd BHUMAaHHUS M OTBETCTBCHHOCTH 3a
MOJTYYECHHBIN PE3yNbTaT.

B ocHOBe Merommku OOydeHHs anreOpe M HadajgaM MaTeMaTHYSCKOrO aHalIn3a
JICKUT JACATCTbHOCTHBIA MPUHIIUI OOyYICHHMS.

B cTtpykType nporpammel o ajnredpe v Hayaiam aHajdu3a BbIICISIOTCS CIEeYIOIINE
COZIEP)KATEIIBHO-METOANYECKNE JIMHUU: «Yucna W BbIUKCICHUS», «DYyHKUUH U
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rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Hauama wmaremMaTrudyeckoro aHaam3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIC COMEPKATEIHHO-METONUYECKUE JIMHUU
M3Yy4aloTcsl Ha MPOTSHKEHUU JByX JET OOYy4YEeHHs] Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUs, €CTCCTBEHHO IOMONHSISA IPYT Jpyra W MOCTEIICHHO HACHIIAsCh HOBBIMHU
TeMaMU W paznenaMu. JlaHHBIA y4eOHBIM KypC SIBISICTCS MHTETPATHBHBIM, ITOCKOJBKY
o0BeMHSICT B ceOe CoMepikaHhe HECKOJIbKMX MaTeMaTHYCCKUX JAUCITUIUIMH: anredpa,
TPUTOHOMETPHS, MaTEMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB U Apyrue. [lo mepe Toro
Kak 00yJaromyecs OBJIaJeBaloOT BCE O0JIee MTUPOKUM MaTeMaTHUYCCKUM aIlliapaToM, y HUX
nocJieJoBareIbHO  (QOPMHPYETCS UM COBEPIICHCTBYETCS  YMEHHE  CTPOUTH
MaTeMaTU4YeCKy0 MOJIEIb PEaIbHON CHTyalluu, NMPUMEHSATHh 3HAHWS, IMOJYYCHHBIC B
yueOHOM Kypce «Anrebpa W Hayanma MaTeMaTHYECKOTO aHalu3a», I PEIICHUs
CaMOCTOSITETFHO  CHOPMYTMPOBAHHOW  MareMaTHYecKOd  3amadd, a  3areM
UHTEPIIPETUPOBATH MOJIYYCHHBIA PE3Y/IbTaT.

ConepxarenpHo-MeTOMUYECKass JUHUS «Yuclia ¥ BBIUMCICHHS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB UCIIOJB30BaHUS JEHCTBUTEIBHBIX YHCEII, KOTOPOE OBLIO HAauyaTro
Ha YpOBHE OCHOBHOTO 001ero oopa3oBanus. Ha ypoBHe cpemnero o0miero oopa3oBaHus
0ocoboe BHUMaHHUE yaensercs (HOPMHUPOBAHUIO TMPOYHBIX BBIUMCITUTEIHHBIX HABBIKOB,
BKJTIOYAOIIUX B €051 MICTIONB30BaHUE PA3IMYHBIX (JOPM 3aIMCH IEHCTBUTEILHOTO YHCIIA,
YMEHHE palMOHATBHO BBHIMONHATH JIEUCTBUS C HUMH, JeJaTh MPHUKUIKY, OIICHUBATH
pesynprar. OOydaromuecs TONYYarOT HABBIKM  MPUOMKEHHBIX — BBIYUCIICHHUH,
BBITIOJTHEHUST JEHCTBUI C 4YHWCIaMH, 3aliCaHHBIMH B CTaHIapTHOW  Qopme,
UCTIOIb30BaHUS MaTeMAaTHICCKUX KOHCTAHT, OI[CHUBAHUS YMCIOBBIX BBIPAKCHUH.

ConepxarenbHasi JIMHUS «YpPaBHEHHWSI W HEPAaBEHCTBA» PEaM3YeTCs Ha
IPOTSHKEHUH BCETO 00yUYeHHUs Ha YPOBHE cpeaHero oliiero oopa3oBaHusl, MOCKOIbKY B
KQXIIOM paszienie MpOorpaMMbl MPEIyCMOTPEHO pEIIEHUE COOTBETCTBYIONIUX 3ajad.
OOyuaromiyecs: OBIaICBAIOT PA3IMYHBIMU METOJAMU PEIICHUS IENbIX, PalliOHATbHBIX,
UppAlMOHATBHBIX, TOKA3aTeNbHBIX, JOTAPUPMUYECKUX ¢ TPUTOHOMETPUUYECKUX
ypaBHEHUI, HEPaBEHCTB M HX cHCTeM. [lomydeHHBIE yMEHHsI HCIIONB3YIOTCS MpU
MCCJIeNOBaHUU (PYHKIMI C TIOMOIIBIO MPOM3BOMHOM, PEIICHUH MPUKIAAHBIX 3a7a4 U
3ala4 Ha HaAXOXKJCHHE HAWOOJBIIMX W HAWUMEHBININX 3HauyeHud GyHkuuu. [lanHas
CoOJIepKaTeNbHAas JIMHUSA BKJIIOYAeT B ce0s Takxke (HOpMHpPOBAHWE YMEHHU BBIIONHSITH
pacuétel o opmynam, mpeoOpa3oBaHMs LETBIX, PAIMOHAIBHBIX, UPPAMOHATBHBIX H
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAXCHHI, COIEPKAIMUX CTEMEHU U
norapudmel. brmarogaps wu3ydeHWIo anreOpaMvdeckoro Marepuana  MPOWCXOTUT
JanbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIUICHUS OOYYarOIIHXCS,
(OpMUPYIOTCSI HABBIKH JISAYKTHBHBIX PACCYKIEHUN, paOOTHI C CHMBOJIBHBIMH (hOpMaMHU,
MPEICTABIICHUsI 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE PAaBCHCTB U HEPABEHCTB.
Anrebpa mpemmaraer 3((QEKTUBHBIE WHCTPYMEHTHI IS PENICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISTHO IEMOHCTPHUPYET CBOM BO3MOXXHOCTH KaK sI3bIKa
HayKH.
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ConepxarenpHo-MeToquueckas  JguHUS  «DyHKIMM W TpaduKkm»  TECHO
nepernyieTaeTcs ¢ APYTUMU JUHUSIMH y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO CMBICIIE
3a7a€T  TOCJENOBATENIBHOCTh  HM3yueHWs  Mmarepuana. V3ydueHwe  CTEHeHHOH,
MOKa3aTeIbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKIMH, UX CBOMCTB U
rpadyKoB, UCTIONB30BaHUE (PYHKIIMIA ISl pEIICHUS 3a]1a4 U3 APYTUX YIEOHBIX TPEAMETOB
U pealbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMaTUYECKUM aHATH30M, TaK U C PEIICHUEM
ypaBHeHUI u HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHHE yrnemseTcss (pOpMHPOBAHUIO
yMEHUsl BbIpakarh (OpMYITaMH 3aBHCHUMOCTH MEXIY pPa3IUYHBIMUA BEIMYUHAMH,
MCCIIEZIOBaTh TOMY4YeHHbIE (DYHKIIUHN, CTPOUTH X rpaduku. Marepuan copepKaTeIbHON
JMHHAY HAIleJIeH Ha Pa3BUTHUE YMEHUN M HABBIKOB, TIO3BOJISIONINX BBIPAKATh 3aBUCHMOCTH
MEX]ly BEJIMUMHAMH B Pa3IMuHON (opMe: aHATUTHIECKOH, TpaduuecKoil M CIOBECHOM.
Ero u3ydyenue cnocoOCTByeT pa3BUTHIO aITOPUTMHUYECKOTO MBITINICHUS, CIOCOOHOCTH K
0000IICHUIO ¥ KOHKPETU3AIIUHU, UCTIONH30BAHUIO aHATIOTHH.

ConepxarenbHass JuHUS «Hauyana wmareMaTudyeckoro aHain3a» MO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTHYEeCKUX, TaK W TMPUKIAJHBIX 3ajad,
JIOCTYIHBIX OOYYarOIIUMCS, y KOTOPBIX IMOSIBISIETCS BO3MOXXHOCTh HCCJENOBAaTh H
CTpoUTh rpaduku (YHKIUH, ONPEACNSITh UX HAUOONbIINE M HAUMEHBIINE 3HAYEHUS,
BBIUUCTISTH IUTOIMAINA QUTYDP U 00BbEMBI TEJI, HAXOIUTh CKOPOCTH M YCKOPEHUS MPOIIECCOB.
ConepxarenbHasl TUHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MTOCTPOCHUSI MaTEMaTHYECKUX
MoJIeIell peanbHBIX CUTYalluid, HAXOXKICHUS HAUIYUIIEro PelieHHs] B MPUKIAIHBIX, B
TOM YHCJE€ COLMAIBbHO-DKOHOMUYECKUX, 3a7adaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTH4YECKOTO aHaJiu3a CIIOCOOCTBYET Ppa3BUTHIO abCTpakTHOro, ¢GopmaabHO-
JIOTUYECKOTO W KPEaTHMBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHUN paclio3HaBaTh
IPOSIBJICHUS 3aKOHOB MaTeMAaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOydaronuecs y3HatoT
O BBIJAIOLIUXCSA PE3YIbTaTax, MOJYyYEHHBIX B XO/I€ PAa3BUTHsS MAaTeMaTUKU KaK HAyKd, U
UX aBTOpax.

ConepxarenpHo-MeToAMYeCKass JUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIILIEHA AJIEMEHTaM TEOPUU MHOXKECTB. TeOpeTUKO-MHOXKECTBEHHbBIE IIPECTaBICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MareMaTuku W MpeiaraloT Haubosee
YHHUBEPCAIBHBIN S3BIK, 00BETUHSIONINI BCE pa3aesibl MaTeMaTHKH U €€ MPHIIOKEHHH, OHI
CBSI3bIBAIOT pa3Hble MaTeMaTHYEeCKUE NUCLHUIUIMHBI B enuHoe neioe. [loaromy BaxkHO
JaTh BO3MOXKHOCTh OOydaromiemMycs IOHMMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTeMaTHKHU U MCIIOJIb30BaTh €T0 JJIsl BBIPAXKEHUSI CBOUX MBICIICH.

B yuebHoMm kypce «AnreOpa u Hayaiaa MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEeMaTHYECKOTO MOJEIMPOBAHUS, KOTOPhIE MPU3BAHBI CPOPMHPOBATH
HAaBBIKM TIOCTPOCHUS MOJEJCH peajbHBIX CHUTYallUid, UCCIEIOBAHUS ITHX MOJENEH C
MOMOINBIO  ammapara ajreOpbl M MaTeMaTHYeCKOTO aHalu3a W HMHTEpHpeTanun
MOJYyYEHHBIX pE3ynbTaToB. Takue 3aJaHus BIUIETEHBl B KaXKIBIA M3 pa3ieiioB
MPOrpaMMBbI, MOCKOJIBKY BECh Marepuasl yueOHOro Kypca IIHPOKO HCIOIB3YeTCs s
pelieHusi MPHUKIAgHBIX 3amad. [lpw  pemeHnH peanbHBIX MPAKTUYECKUX —3ajad
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oOyuaromuecsi pa3BUBAIOT HAOMIOMATETLHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsl, UCIOIB30BATh aHAJIOTUI0, 00001AaTh U KOHKPETU3UPOBATh MPOOIEMY.
JlesTenbHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a]1a4 OPTaHU3yeTCs
B TIPOIECCE U3YYCHHS BCEX TEM y4eOHOTO Kypca «AnreOpa u Havajla MaTeMaTHIEeCKOTO
aHaJIM3a».

OO01Iee Yncio 4acoB, pEKOMEHIOBAHHBIX JIJIS M3YUCHHS YIeOHOTO Kypca «Anredpa
M Hayajla MaTeMaThudeckoro ananmsa», — 170 gacoB: B 10 kmacce — 68 gacoB (2 yaca B
Henento), B 11 kmacce —102 gaca (3 yaca B HEAEIO).
COAEPKAHUE OBYUEHMUS

10 KJTACC Yuciia v BbIYHCTICHUS

Panmonanpabie  yucia. OOBIKHOBEHHBIE W JICCATUYHBIC JPOOU, TIPOLICHTHI,
OeCKOHEUHbIC MEepHOANYECKUE TpoOu. AprdMeTUUECKHEe ONEpaluy ¢ pallioOHATIbHBIMH
guciamMu, peoOpa3oBaHusl YUCIOBBIX BhIpakeHHU. [Ipumenenue npobeit u mpoleHTOoB
JUIsL pELICHUs] MPUKIAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciei 3HAHUHN U PEaIbHOMN KU3HHU.

JleiicTBuTenbHble  Yucaa.  PalmoHanbHblE W UppalMOHAIBHBIE  YHUCIA.
Apudpmernyeckre omnepanud ¢ JIeWCTBUTENbHBIMU  uuciamu. [IpubmmkEéHHbIC
BBIYMCIICHUS, [IPABUJIa OKPYIVICHUS, IPUKUAKA U OLEHKA PE3ybTaTa BhIYUCICHH.

Crenienb ¢ 1enbM nokasaresiaem. CtangaptHas Gopma 3arucu JeHCTBUTEIBHOTO
yucia. Mcronb3oBaHue moaXoAsieil (opMbl 3aITUCH I€UCTBUTENBHBIX YUCEN IS
peuieHns NPakKTUYEeCKUX 3a7a4 U MPEACTABICHUS TaHHBIX.

ApudmeTndeckuil KOpeHb HaTypanbHOU cTeneHu. JleldcTBus ¢ apupMeTHIeCKUMU
KOPHSIMU HaTypaJlbHOW CTEIICHH.

CuHyc, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHtra. ApPKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YUCJIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa 1 TOXIECTBEHHBIC TPEOOpPa30BaAHMUS.
[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHoBHBIE
TPUTOHOMETPUIECKHUE (POPMYITHI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelIeHHE HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenue 1enbix 1 ApoOHO-paIMOHAIBHBIX YPABHEHHU U HEPABEHCTB.
Pemienne nppauroHanbHBIX YPABHEHUN U HEPABEHCTB.
Pemienne TpuroHOMETpUYECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIIEHUIO MAaTEMATHYECKUX 3a7a4 U 3a7a4
13 pa3IMYHbIX 00JaCTel HayKU U PealibHOM KU3HHU.
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DyHKUNH U TPaPUKu

OyHKIMA, cnocoObl 3amanus QyHkuuu. ['paduxk QyHkiuu. B3zanmHo oOpaTHbIE
(yHKLIMH.

OO6nacte ompeAeneHuss W MHOXECTBO 3HaueHuid GyHkuud. Hymu Qyskumm.
[IpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMH.

Crenennas (yHKUOUs C HaTypajbHBIM M LENbIM NoKa3areneM. EE cBolicTBa u
rpaduxk. CoiicTBa U rpayik KOpHS N-OW CTEMEHHU.

Tpuronomerpuyeckasi OKpy>KHOCTb, OMPEJEICHHE TPUTOHOMETPUUECKUX (DYHKIIMMA
YHCIIOBOTO apryMeEHTa.

Havajia MaTeMaTH4eCKOIr0 aHAJIN3A

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUSA IOCIEN0BAaTEIbHOCTEH. MOHOTOHHBIE
[IOCJIEJOBATEIbHOCTH.

Apudmernyeckast 1 reoMmeTpudeckas nporpeccuu. beckoneuno yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 6eCKOHEUHO yObIBaroIIe reoMeTpUIeCKon
nporpeccun. opMysia CI0XKHBIX IPOLEHTOB. MCIIOIb30BaHKEe IPOTPECCUN IS

peUICHU pCaJIbHBIX 3a1a4 IIPHUKIIAAHOIO XapaKTepa.

MHo:KkecTBA M JIOTHKA
MHoOkecTBO, omepaluy HaJl MHOXKECTBAMHU. JnarpamMmbl
Ditnepa—Benna. [I[pumMeHeHe TEOPETUKO-MHOXKECTBEHHOTO — ammapara — JJis
OMHUCAaHUs pPEAJIbHBIX MPOLIECCOB U SIBICHUH, IPU PEIICHUM 3a/1a4 U3 JPYTrUxX
yaeOHbIX penMeToB. OmpeneneHne, TeopeMa, ClaeACTBIe, T0Ka3aTelIbCTBO.

11 KJIACC YucJsia ¥ BEIYUCTICHUSA
HarypanbHble u 1ieibie uncia. [Ipu3Haku 1eTMMOCTH LEbIX YUCel.

CreneHb ¢ panmoHaIbHBIM MOKa3zareneM. CBoiicTBa crenenu. Jlorapuhm
yucia. JlecaTuunbie U HaTypadbHbIC TOTapU(MBI.

YpaBHeHUSI U HEPABEHCTBA

[IpeoGpazoBanue BhIpa)KEHUH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3oBanue BBIpOKEHUHN, COAEpXKAIIUX CTENEHH C  PaldOHATHHBIM
MOKA3aTEeIIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
ITokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckrue ypaBHEHUSI 1 HEPABEHCTBA.
Cucrembl JIMHEWHBIX YypaBHEHHU. PelieHue NpUKIagHBIX 3a7a4 C IMOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUI.

CucreMbl 1 COBOKYITHOCTH PAallHOHAIBHBIX YPABHEHUN U HEPABEHCTB.
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IIpruMeHeHne ypaBHEHNM, CHCTEM U HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a1a4
Y 3aJ1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peanbHON KU3HU.

DyHKUNH U TPaPUKu

Oyukius. Ilepuonuueckue Qynkuuu. ITpoMekyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumyMbl 1 MUHUMYMbI QyHKIIMU. HanOonblee u HauMeHblIee 3HaueHue GyHKIUU
Ha POMEKYTKE.

Tpuronomerpuyeckre QyHKIIMHU, X CBOMNCTBA U IpadUKH.

[lokazarenbHas u norapudmuueckas PyHKIMH, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN 115 pelIeHUs] ypaBHEHUHN U TMHEUHBIX CUCTEM.

Ucnonb3oBanne rpadukoB (QyHKUMA IS MCCIEIOBaHUS IIPOLIECCOB

Y 3aBHCHUMOCTEH, KOTOPbIE BOZHUKAIOT NIPU PEIICHUH 3aa4 U3 IPYrHX y4eOHbIX
IIPEAMETOB U peajbHOU xn3HU. Hayaia MaTeMaTHyecKoro aHajamsa

HenpepoiBubie GhyHKIMU. MeTon HHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[TpousBonnas pynkuuu. [‘eomerpruyeckuii 1 GU3NYECKUM CMBICT TPOU3BOTHOM.

[IpousBoaHbie 3neMeHTAapHBIX (GYHKUUNA. DOpMyabl HAXOXKACHHUS MPOU3BOIHOM
CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

HpI/IMeHeHI/Ie l'IpOPISBOI[HOﬁ K HCCICAO0OBAHHUIO (1)YHKHI/IIZ Ha MOHOTOHHOCTb H
OKCTPCMYMBI. HaXO}KI[CHI/IC HaMOOJILIIIETO W HAMMEHBIIETO 3HAYCHHUS (bYHKIII/II/I Ha
OTPEC3KE.

[IpuMeHeHne TpOU3BOAHON 711 HAX0XKICHUS HAUIYUIIEro PEIIEHUs B IPUKIIATHBIX
3a/1a4yax, JJis OnpeieJICHUs] CKOPOCTH MPOIEcca, 3aIaHHOTO (POPMYIOH MU TPaPUKOM.

ITepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

HuTerpan, ero reoMeTpuuecKuii ¥ GU3NIECKHUM CMBICI. BhIUKCIIeHHE HHTETpajia 0
dbopmyne Herorona—Jleitonuna.

INPEJAMETHBIE PE3VJIBTATbBI

K xoniy oOyuenus B 10 kjiacce oOy4aromuiics MOIYIUT CICTYIONINE TPEIMETHBIE
pe3ynbraThel: YncJia 1 BBIYUCICHHS

OMEePUPOBATH MOHATUIMU: PALIUOHAIBHOE U IEUCTBUTEIBHOE YUCIIO0, OOBIKHOBEHHAS
W JecaThyHas JpoOb, TMPOICHTHI; BBINOJHATh apUPMETHYCCKAE OIeparuu ¢
palMOHAIBbHBIMU U JEUCTBUTEIIbHBIMU
YUCJIaMU; BBIMOITHATh MPUONMKEHHBIE BBIYMCICHUS, UCIIONb3Ysl MpaBUiia OKPYIIICHUS,
JeJaTh
MNPUKUIKY U OLEHKY pe3ylbTaTa BBIUYHCICHUW; ONEPUPOBATh MOHATHUSMH: CTENEHb C
LENbIM [OKa3aTelieM, CTaHJIapTHas (opMa 3amucu JCHCTBUTEIBHOTO YKCIA, KOPEHb
HaTypaJIbHOW CTEIMEHM, WCIOIb30BaTh MOAXOAANIYI0 (GOpPMY 3aluCU JAEHCTBUTEIbHBIX
yucell JUISl PEHICHHs] MPAKTUYECKUX 3a7ad W MPEICTABICHUS JTaHHBIX; ONEPUPOBATH
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MOHATUSAMU: CUHYC, KOCHHYC M TAaHTCHC IPOW3BOJIBHOTO YIJIA, WCIOJIB30BaTh 3aIlUCh
MIPOU3BOJILHOTO yITIa Yepe3 OOpaTHhIC TPUTOHOMETpUYCCKHE (YHKIIMH. YPABHEHUS H
HepaBeHCTBA:

ONEepUpPOBaTh MOHATHSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIENOE,
palroHaIbHOE, HPPALMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUYECKOE
yYpaBHEHHE; BBIMTOIHATH IPEOOPA30BAHKS TPUTOHOMETPHUICCKUX BBIPAKECHUH U peIlaTh
TPUTOHOMETPUICCKHUE YPABHCHUS; BHIMIOIHATH PEOOPa30BaHMS MEIbIX, PAIIMOHATBHBIX
U UPPANMOHAJLHBIX BBIPAXCHUN M PEIIaTh OCHOBHBIC THUIIBI IEJIBIX, PAIMOHAIBHBIX U
UppaIlMOHATBHBIX YPABHCHUI U HEPABCHCTB; IPUMEHSATh YPAaBHEHUS M HEPABCHCTBA JIJIS
pEIICHHS MAaTeMaTHICCKUX 3a]1a9 U
3a/1ad U3 Pa3MYHBIX O0JIACTEH HAayKW W peajbHON KU3HU; MOJCIHPOBATH peajbHBIC

CUTYaIlU1 Ha S3bIKE alreOpbl, COCTABISATH BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA MO YCIOBHIO 3a/Ja49H, UCCIICJOBaTh MOCTPOSCHHBIC MOACIH C
MCIIOJIb30BaHUEM arlrapara ajareopsbl.

DyHKIUM U TPaPUKH:

OIIepUPOBATH MOHATUAMHU: (PYHKIIHSI, CIIOCOOBI 3a1aHMs PYHKIIMH, 00JIaCTh
OTIpe/IeNICHNUs] 1 MHOXXECTBO 3Haue€HUU QyHKUUHU, TpaduK QyHKIHUH, B3AaUMHO OOpaTHbIE
(YHKIIMU; OTIEpUPOBATh MOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKIIMU, HYIU QYHKIUH,
OPOMEXYTKH  3HAKOMOCTOSIHCTBA;  MCIIONB30BaTh  rpaduku

GYHKIMM 1715 penieHns ypaBHeHH;

CTPOHTH M YATATh TpaduKu TUHEHHOU PYHKIINU, KBAAPATUIHON (PYHKIIUH,
CTENEHHONW (PYHKIIMU C IENBIM IOKa3aTejeM; HMCIOIb30BaTh Tpaduku (QyHKIUHA s
UCCJIEIOBAaHUSI TIPOIIECCOB M 3aBUCUMOCTEH TPU PEHICHUH 3a7ad U3 APYTrux y4eOHBIX
NpEeIMETOB M peajbHOW IKU3HU, BBIpAXarb (QOpMyITaMH 3aBUCUMOCTH MEXIY
BenuurHaMu. Havyana MmateMaTu4ecKoro aHajusa:

OTEpUPOBATh  TMOHSATUSIMU:  TOCIENOBAaTeNbHOCTh,  apudmeTnueckas U
reoMeTpuYecKasi MPOTPECCUU; OINEPUPOBATh TOHATUAMH: OCCKOHEYHO YyOBIBaIOIIas

reoMeTpuIecKasi porpeccus,

CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCUH; 3a/1aBaTh

MOCJIEIOBATEIIEHOCTH PA3IMYHBIMU CITOCOOAMH;

HCMOJIb30BaTh CBOMCTBA NOCIEA0BATEIbHOCTEN U IPOTPECCUM ISl PELLICHUS
peanbHBIX 3a71a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA:
OIICPHUPOBATH NOHATHAMMN : MHOXKXCCTBO, OIICpAllMH HA/I MHOXKXCCTBAMU,; NCII0JIb30BaTh
TeOpeTHKO-MHOH(eCTBeHHBIﬁ arrapar 1Jis1 OImMCaHus PCaJiIbHbIX

MPOILIECCOB U SIBJICHUM, MpU PEIICHUWU 3a4ad U3 JPYrux YueOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUAMU: ONPEIEICHUE, TEOPEMA, CIEICTBUE, I0KA3ATEIbCTBO.
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K xoHny oOyuenus B 11 kiacce 00y4darouuiicsl MOMY4YUT CIAEAYIOIINE IPEIMETHbIE
pe3yabrarhbl: Yncsia 1 BBIYMCICHUA:

ONCpUPOBATL MOHATHAMMU: HATYpPaAJbHOC, LCJIO0C YHCJI0, HCIIOIB30BATh IIPU3HAKH
ACTIMMOCTH LECJIBIX YHUCCII, pA3JIOKCHUEC YHMCJIa Ha IMTPOCTBIC MHOKHUTCIIN I PCHICHHA
3aga4, OIICPpUPOBATH IIOHATHUCM . CTCIICHb C panoOHaJIbHBIM

IIOKa3aTcJICM,

OIICpUPOBATL HOHATUAMMU: J'IOI‘apI/I(i)M quciia, ACCATUYHBIC U HAaTypaJIbHBIC

Jorapugmsl.

YpaBHeHUSI U HEPABEHCTBA:

NPUMEHATh CBOMCTBA CTEMEHU IS MPeoOpa3oBaHUsl BBIPAXKECHUM, OMEPUPOBATH
MOHSATUSAMM: TIOKa3aTeJIbHOE YpPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKA3aTeJIbHBIX YPaBHCHU W HEPABEHCTB; BBIMOJHATH MPEOOpPa30BaHUSI BBIPAKCHUM,
COJIEpIKalUX JIOTapu(MBbl, OTIEPUPOBATH
MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTb OCHOBHBIC THIIBI
JorapuMUYECKUX YpaBHEHUN ¥ HEPABEHCTB, HAXOAUTh pEIICHUS MPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TMOHATUSIMH: CHCTEMa JIMHEHHBIX
ypaBHEHHI U €€ perieHue,

UCIIONIb30BaTh CUCTEMY JIMHEHMHBIX YpPAaBHEHHMM ISl pElIEeHUs NPAKTHUECKUX 3a/ay;

HAXOJUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH PaIllMOHAJIbHBIX
YPAaBHEHHI W HEPABEHCTB; MOJEIUPOBATH PEAJIbHBIE CUTYyallMH Ha S3bIKE alreOphl,
COCTaBIIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3a/ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJICINIM C UCIIOJIb30BAHKMEM armapara anreopbl. @yHKIUM U
rpapukmu:

OTIepUPOBATH MOHATUSAMU: MEpUOANYECcKast QYHKIIUS, TPOMEKYTKH MOHOTOHHOCTH
(bYHKIMH, TOYKH IKCTpeMyMa (PYHKITUH, HAUOOJbIIIee U HAUMEHBIIIee 3HaUeHUST (PYHKITUN
Ha MPOMEXKYTKE, UCIIOIb30BaTh UX JIJISl UCCIENOBaHUs (YHKIIUH, 3aIaHHON TpaduKoM;
OTIEpUPOBATH MOHATUSAMHU: TPAPUKU MTOKA3ATEIHHOM, TOTapuHMHIIECKON
U TPUTOHOMETPUYECKUX (PYHKIHM, M300pakaTh MX Ha KOOPAWHATHOW TUIOCKOCTH U
MCIIONTb30BATh JIJISl PEIICHUS YpaBHEHUW W HEPABEHCTB; M300pakaTh Ha KOOPAWHATHOU
MJIOCKOCTHU TpayKy TUHEHHBIX ypPaBHCHHM
U HUCMOJb30BaTh HMX [JISl PEUICHUS CHUCTEMbI JIMHEHHBIX YpPaBHEHWH; HCIOIb30BATh

rpaduky GyHKIIUN TSI KCCIIEOBAHMSI TIPOIIECCOB U 3aBHCUMOCTEH

W3 ApYyrux ydeOHbIx nuciuiind. Havama
MaTeMaTHYEeCKOr0 aHAJIM3a:

OMEepUpPOBaTh TMOHATUSAMU: HENpepbIiBHAS (DYHKIUS, NPOU3BOAHAS (DYHKIIHH,
HCIOJIb30BaTh FTEOMETPUUECKUMN U (PU3UUECKUI CMBICI MPOU3BOHOM JJIsl PEIICHUS

3a/ad4;
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HAXOJIUTh MTPOU3BOJIHBIE AIEMEHTAPHBIX (DYHKUUNA, BBIYUCIATH IPOU3BOIHbBIE
CYMMBbI, TPOU3BEJIEHUSA, YacCTHOrOo (PyHKIMI; HCHOIB30BaTh MPOU3ZBOAHYIO IS
uccien0BaHus PyHKIMA Ha MOHOTOHHOCTh
U DKCTPEMYMBI, NPHUMEHITh PE3YAbTaTbl HCCIEIOBAHUS K IOCTPOCHHUIO TIpaduKOB;
MCIIONIB30BaTh MPOU3BOAHYIO U1l HAXOKACHUS HAWIYYIIETO PELICHUS
B MPUKIANHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJa4yax; OIEpHUpPOBAThH
MOHATUAMU: IEpBOOOpa3Hasd U UHTErpall, IOHUMATh FEOMETPUUECKUN

U pU3NYECKUI CMBICT MHTErpaia; HaXOAUTh MepBOOOPaA3HbIE dJIEMEHTAPHBIX (QYHKIUM,
BBIYHCIISITE UHTETPal

no ¢opmyne Hpiorona—JleiibHua; pemars NOpUKIaAHBIE 3aJa4d, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKOIO U

(1)I/ISI/I‘{€CKOFO XapaKTepa, CpeaACTBaM MarTCMaTnYCCKOro aHajmn3ia.
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TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumMenoBanue pasaena KonunuectBo OcHoBHOE coneprkatne OCHOBHBIE BUBI I€ATEIBHOCTH
(Temsl) Kypca 4acoB oOy4aronuxcs
MHOK€ECTBa PALlMOHAIBHBIX U 14 HUcnoab3oBars

NEHCTBUTENBHBIX YHCEIL.
PanivonanbHbIe ypaBHEHUS U
HEpaBEHCTBA

MHOxkeCTBO, Onepalui HaJ
MHOXECTBaMH. J[narpammabl
Oiinepa—BenHa.

PanmonansHbBIC YKcla.
OOBIKHOBEHHBIE U JECATUYHBIE IPOOH,
IPOLIEHTHI, 0ECKOHEUHBIE
NepPUOANYECKUE APOOH.
ApudmeTnyeckue ornepanuu c
palMOHAJILHBIMU YHCIIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BhIpakeHUH. [Ipumenenue apobdeit u
MPOLICHTOB JJI PELIECHUS TPUKIATHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEAIIBHOM KU3HU.

JlericTBUTENILHBIC YHCIIA.
PanyionanbHble 1 UppalliOHANIbHbBIE
yrcia. ApudMeTHIeCKre onepauu C
JNEeUCTBUTEIILHBIMU YUCIIAMU.
[Tpubnmx€HHBIE BEIYUCIICHHUS,

TEOPETUKOMHOKECTBCHHBIH
anmapar I OTMCaHUs X0/a
PCIICHHS] MaTeMaTHICCKUX
3aJ1a4, a TAaK)Ke PeaTbHBIX
MIPOLIECCOB M SIBIICHUN, TIPH
pCIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MIPEIMETOB.
OnepupoBaTh NOHSITUSIMMU:
palMoHaIBHOE YUCIIO, ICHCTBUTCIIBHOE
YHCII0, OOBIKHOBEHHAsI IPOOD,
JeCSITUIHAS APOOb, TPOIICHTHI.
BeinonnaTe apudpmMeTnuecKue
OTIepaINH C PAITMOHATBHBIMHU U
JIEMCTBUTEIILHBIMU YHCIIAMH;
MPUOIIMKEHHBIC BRIYUCIICHHUS,
WCITONB3YsI TIPaBUjIa OKPYTIICHHMS.
JesaTh NPUKUIKY H OIEHKY
pe3yJbTaTa BIYMCICHUM.
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IpaBUJIa OKPYIJICHUS, IPUKUAKA U
OLICHKA PE3yJIbTaTa BEIYMCICHUN.

OnepupoBarb NOHATUSIMMU:
TOXJIECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxxecTBa U TOXKIECTBEHHBIC
npeoOpa3oBaHusl. YpaBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelienue
HEpaBeHCTBa. MeTo/1 HHTEPBAJIOB.
Penienue 1neapix u
JTpOOHOpAIMOHATBLHBIX YPABHEHUN U
HEPABEHCTB

LIEJIO€ ¥ PAallMOHAIILHOE YPAaBHEHUE,
HEPaBEHCTBO.

BeinosHATh npeodpa3oBaHus 1ENBIX

" palOHAJIbHBIX BBIPAKCHU.
Pemiare OCHOBHBIE THUIBI  LENBIX
UPPALMOHANBHBIX  yYpaBHEHUA U

HEPaBEHCTB.

IIpuMeHATH pallMOHAIbHBIC
YpaBHEHUS U HEPABEHCTBA JIJIS
pElLICHUs] MaTeMaTUYECKUX 3a7ad U
3aJla4 U3 pa3IMYHbIX 00JacTeil HaAyKu U
peajbHOM KU3HU
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Oyukuu 1 rpadpuku. CTeneHpb
C LIEJIBIM ITOKa3aTesIeM

DyHKIIMA, CIOCOOBI 3aJjaHus (PYHKIUU.
B3aumuo obpatHbie ¢pyHkuuu. I'padux
byHKIMY.

OO6nacTh onpenenaeHus U MHOKECTBO
3HaueHul ¢pyHkuuu. Hynmu Qynkumm.
[TpoMexKyTKH 3HAKOMTOCTOSIHCTBA.

UETHbie 1 HEUETHBIC (PYHKITUY.

CreneHb ¢ 1ENIBIM MOKa3aTeJIeM.
CranmaptHas Qopma 3anucu
JICUCTBUTEJILHOT'O YHCIIA.
HcnonwszoBanue noaxoasiieit Gopmsl
3aMMCHU ACUCTBUTEIBLHBIX YUCET IJIs
pELIEHUS NTPAKTUYECKUX 3a]1a4 U
MPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATUAMU: QYHKIIHS,
crocoObl 3aaHus GYHKIUH, B3AaUMHO
oOpaTHbie PYHKIIUU, 00JIACTh
OTIpe/ieNIeHUs U MHO>KECTBO 3HAYEHU I
bynkimy, rpaduk GyHKIUU; YETHOCTD
¥ HEYETHOCTh (DYHKITUH, HYITH QYHKIINH,
MIPOMEXYTKH 3HAKOIIOCTOSHCTBA.
BhINOIHATH npeodpasoBaHus
CTeNeHel C WeNbIM IOoKa3aTeseM.
Hcnonb30Barh cTaHIapTHYIO HOpMY
3allUCH  JIEWCTBUTENBHOIO 4YHCIIA.
DopMYyJIHUPOBATH

U WITIOCTPUPOBATH Tpaduuecku

CreneHHast QyHKIUS ¢ HaTypaJIbHBIM H
eJabIM nmoka3sateiieM. E€ cBoiicTBa U

rpaduk

CBOMCTBa CTETIICeHHOMU byHKIIH.
Boipaxarts ¢popmysiaMu 3aBUCUMOCTH
MEXKY BEJIMYMHAMM.

HUcnoab3oBarb Hu(poBbie pecypchbl
JUTSI IOCTPOEHUS TpauKoB PyHKIHH
Y U3y4YCHUS UX CBOMCTB
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ApupMeTnyecKuii KOpeHb n—
O} CTEICHU.
WppanunoHaabHble ypaBHEHHUS

1 HEPABEHCTBA

18

ApudpmeTnyeckuii KOpeHb

HaTypaJIbHOM CTEIeHU. [ercTBus ¢
apu(pMETUIECKUMH KOPHIMH 1—Oi
CTEIICHU.

Pemenne uppannoHaNbHBIX YpaBHEHHUM
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOpHS n-0i
CTEIIEHU

DopMYyJIHUPOBATH, 3AIIUCHIBATH
B CUMBOJIHYECKON (popMe U
WLIIOCTPUPOBATH PUMEPaMHU
CBOMCTBA KOPHS 1-OU CTEIEHU.
BeimonnaTe npeoOpa3oBaHus
MPPALMOHAJIbHBIX BBIPAXKEHUM.
Pemrare  OCHOBHBIE  THIIBI
WPPALMOHAJIBHBIX YPABHEHUM
Y HEPABEHCTB.
IIpumeHATH IS peuieHust
Pa3IM4YHBbIX 32/1a4 UPPALMOHAIIBHBIE

YpPpaBHCHHUA U HCPABCHCTBA.

CrpouTh, YMTATH IPaQUK KOPHS 1-Oi

CTCIICHHU.

HUcnonb3oBars uudpoBbie pecypesl
JUISL TTIOCTPOEHUS rpaduKoB (PyHKITUIH
Y U3YYEHUS UX CBOMCTB
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@opMyibl TPUTOHOMETPUHU. 22 CuHyc, KOCHHYC U TAHT€HC YHCIOBOTO OnepupoBarb NOHATHSMHU: CHUHYC,
Tpuronomerprueckue aprymeHTa. APKCHHYC, apKKOCHHYC 1 KOCUHYC M TAHI€HC MPOU3BOJIIBHOTO
ypaBHEHHS ApPKTaHIE€HC YUCJIOBOI'0 apryMEHTA. yIa.
Tpuronomerprueckas OKpy>KHOCTb,
Hcnonb3oBars 3anuch
ONpENIEIEHNE TPUTOHOMETPUYECKUX
. MIPOM3BOJIBLHOTO yIJia Yepe3 oOpaTHbIe
(GYHKIIMH 4MCIIOBOTO apryMeHTa.
TPUTOHOMETPUYECKHUE PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUUYECKHUE
BeinmonHsaTs npeodpazoBaHus
dbopmyinsl. [IpeobpazoBanue .
. TPUTOHOMETPUYECKHUX BBIPAKEHUI.
TPUTOHOMETPUYECKHUX BBIPAKEHUI.
Pemiatb OCHOBHBIE THUIIBI
Pemenune TpuroHomMeTpruueCcKux .
. TPUTOHOMETPUYECKUX YpPaBHEHUMN
YpaBHEHHUI
[locnenoBareqbHOCTH U 5 [TocnenoBarenbHOCTH, CTIOCOOBI

IPOrPeCCUH

3a/laHus TIOCIIEI0BATEIHLHOCTEH.
MOHOTOHHBIE TIOCIIEIOBATENEHOCTH.
ApudmeTrnyeckas 1 reOMeTpUUIECKast
nporpeccun. beckoneuno yosiBaromias
reoMmerpuyieckas mporpeccusi. Cymma
OECKOHEUHO yOBIBaOIICH
r€OMETPUUYECKON TPOTPECCHUH.
dopMyna CI0KHBIX IPOLEHTOB.
Hcnonbs3oBaHue Oporpeccun s
pelIeHus peanbHbIX 3a/1a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHAMMU
MOCJIEIOBATENbHOCTD,

apudmeTrdecKas u reoMeTpruIecKas
nporpeccuu; 06CKOHEYHO YOBIBArOIIAs
reoMeTpuyecKas mporpeccusi, CcyMma
OeCKOHEUHO yOBIBarOIICH
r€OMETPUUYECKON TPOTPECCUH.
3amaBarTh 1M0OCIIEI0BATEbHOCTH
pPa3TUYHBIMU CITOCOOAMM.
IIpuMeHATH (popMyJIy CJIOKHBIX
MPOUEHTOB /JIfl pPelIeHus 33/1a4

Y3 peaJibHOW NPAKTUKU

(C UCTIONIB30BaHUEM KaJbKYIATOPA).
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HUcnoan3oBarh CBOHCTBA

NIOCJIE0BATENBHOCTEN U IPOrpeccuil

JJIA PCUICHUA PCaJIbHBIX 3ajgad

MPUKIAHOTO XapaKTepa

[ToBTOpeHue, o6o0IICHNE, 3 OcCHOBHBIE TTOHATHUS Kypca aireophl u TIpHMeHSITH OCHOBHBIC OHSTHS
CACTCMarru3anys 3HaHNH! HayaJl MaTeMaTU4YeCKOIro aHaju3a Kypca aareOphbl ¥ Havai
10 knacca, 00001IIeHHE U MaTeEMaTUYECKOr0 aHaIn3a I
cucTeMaTu3alys 3HaHu! peIICHUs 3a7a4 U3 PEaIbHOM KU3HU U
JIPYTUX MIKOJIBHBIX JUCHMUILINH
68

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KIIACC

OCHOBHOE cOzIep/)KaHNE

HaunmMenoBanue paszaena KonunuectBo OCHOBHBIE BUBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB oOy4aronuxcs
Crenens ¢ palMoOHaIbHBIM 12 Crenens ¢ paluoHaIbHBIM DopMyJIUPOBaATh, 3aIIUCHIBATH

ITOKa3aTCJICM.

[lokazaTenbHas byHKIUS.
[lokazarenbHble ypaBHEHUS

U HCPABCHCTBA

nokazareseM. CBOWCTBA CTETICHU.
[IpeobpazoBaHue BhIpAKEHU,
COZIepXKAIUX pallMOHATIbHBIC

crenieHu. [loka3arenbHbIC ypaBHCHHS

Y HEPABCHCTBA.

[TokazarenpHas QyHKIHS, €€ CBOWCTBA U
rpaduk

B CUMBOJIHYECKON popMe U
WLIIOCTPUPOBATH IPUMEPAMU
CBOMCTBA CTEIICHH.

IIpuMeHATH CBOMCTBA CTEIICHU
JUJIs1 TIpe0Opa30BaHUs BHIPAKEHU.
DopMYyJIUPOBATH

Y WJJIIOCTPUPOBATH rpaguuecKu
CBOMCTBA MOKa3aTeIbHON (QYHKITHH.
Pemiarb OCHOBHBIE THUIIBI
ITI0KA3aTEJIbHBIX YPABHEHUUN U
HEPABEHCTB.

HUcnonb3oBars uudpoBbie pecypesbl
JUTSI IOCTPOEHUS TpauKoB PyHKITHIA
Y U3YYEHUS UX CBOMCTB
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Jlorapudmuueckas pyHKUIMS.
Jlorapudmuueckue ypaBHEHHUS
1 HEpaBEHCTBA

12

Jlorapudwm uucna. [lecsTuunbie
Y HaTypaJbHbIE JIOTaPU(PMBI.
[IpeobpazoBaHue BbIpAKEHU,
COJEpIKAIUX JIOTapU(MBI.
Jlorapudmudeckue ypaBHEHHUsI
Y HEPaBEHCTBA.

®opMyJIMPOBaTh, 3ANIUCHIBATH B
CUMBOJIMYECKOH (popMe U
WLITHCTPUPOBATH PUMeEpPaMu
cBoiicTBa Jiorapudma. BoInoaHATH
npeoOpa3oBaHUs BbIPAKEHUIH,
cofiepKalux JorapuMal.

DopMyIHPOBATH

Jlorapudmuueckas pyHkuus, eé
CBOICTBA U rpaduk

U WLITKCTPUPOBATH rpadudeckn

CBOMCTBa JIorapuMuueckor HyHKIIUU.

Pemiarbe OCHOBHBIE TUIIBI
Jorapu(pMUYECKUX YpaBHEHHUH U
HEPABEHCTB.

HUcnonb3oBars uudpoBbie pecypesbl
JUISL TTIOCTPOEHUS rpaduKoB (PyHKITUH
Y U3YYEHUS UX CBOKCTB.
3HAKOMHUTBLCH C HCTOPHUEH Pa3BUTHUS
MaTeMaTUuKH
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Tpuronomerpuueckue
(YHKIMHU U UX TpadUKy.
Tpuronomerpuyeckue
HEpPaBEHCTBA

Tpuronomerpruyeckue GyHKIUHU, UX
CBOICTBa U rpauKH.

[IpuMepbl TPUTOHOMETPUUYECKUX
HEPABEHCTB

OnepupoBarb NOHATHEM
nepuoanydeckas GpyHkuus. CTpouTs,
aHAJIM3MPOBATh, CPABHUBATH
rpauKu TPUrOHOMETPUUECKUX
¢byskimii. @opMyJIMpoBaTh

Y WIJIIOCTPUPOBATh rpagu4ecKu
CBOMCTBA  TPUTOHOMETPUUYECKUX
GbyHKIUH.

Pemarsb npocreimue
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HUcnonb3oBarsb rpaguku 1715 peIICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB.

HUcnonb3oBars uudpoBbie pecypesbl
JUISL TTIOCTPOEHUS rpaduKoB (PyHKITUIT
Y U3YYEHUS UX CBOMCTB
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[IpousBonnas. [Ipumenenue
[IPOU3BOIHOMN

24

HenpepsiBuble pyHkmu. Meton
WHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB.
[IpousBonHas QpyHKIMH.
I'eomerpuyeckuii u pusnvyeckuit
CMBICJI ITPOU3BOIHOM.

[Ipon3BogHBIE IIEMEHTAPHBIX
¢byukuuit. [lpousBogHas cyMMsl,
IPOU3BEICHUSI, YACTHOTO (PYHKITHIA.
[IprmeHenue mponu3BOIHON K
UCCIIEOBaHUIO (PYHKIIMN Ha
MOHOTOHHOCTb W 3KCTPEMYMBI.
Haxoxxaenune HaubonbIIero u
HalMEHbIIETo 3HaueHus! GyHKLINUN

Ha OTpE3KE.

[IpumMeHnenune npou3BOAHON IS
HAXOKJEHUS HAWIY4lIeTro PELICHUs B
NPUKIAJHBIX 3a7a4ax, s
OIpENIENICHNs CKOPOCTH Ipo1iecca,
3a1aHHOTO (HOPMYION WK TpaduKom

OnepupoBarh MOHATUAMM:

HenpepbIBHAs (PYHKIIMS; TPOU3BOJHAS
byHKIMY.

Hcnonb3oBaTh reOMETpUYECKUN U
(bu3HUeCcKU CMBICI TPOU3BOTHOM

1t perieHus 3anad. Haxoaurs
IIPOU3BOIHBIC

AIIEMEHTAPHBIX QYHKUIUN, BBIYMCIAATH
IIPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS,
YaCTHOTO (DYHKIIUH.

Hcnonb3oBaTh NpOU3BOAHYIO IS
uccienoBaHusi GyHKIUMA Ha
MOHOTOHHOCTH M 9KCTPEMYMBbI,
NPUMEHSATDH Pe3yJIbTaThl
HCCJIeJ0OBAHNS K TIOCTPOCHUIO
rpadukoB. [IpuMeHATH TPOU3BOIHYIO
JUTSL HAXOXKACHUS HAWTYYIIIeTo
pEIICHHs B IPUKIIAIHBIX, B TOM YUCJIE
COLIMAIbHO-3KOHOMUYECKUX, 3a/1a4ax.
3HAKOMHUTBLCH C UCTOPHUEI Pa3BUTHUSA
MaTeMaTU4YECKOIro aHalln3a
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WuTerpan u ero npuMeHeHus 9 [lepBooOpa3znas. Tabauua
OnepupoBarh MOHATUSIMM:
nepBOOOPA3HBIX.
. nepBooOpasHasi, unrerpai. Haxomuthb
Wurerpain, reomeTpruueckuii u
. nepBooOpasHbIe AIIEMEHTAPHBIX
dbu3UYeCKUil CMBICT UHTETpalIa. N
GYHKIMH; BBIYMCIAATH HHTErpajl MO
Boruucnenue unrerpasna no gpopmysne .
B ¢popmyae Hprorona—JleiiOuua.
Hrerorona—JleliOnuna .
3HAKOMHUTBCSI € HMCTOpPUEH pa3BUTHS
MaTeMaTu4yeCcKoro aHaiau3a
Cucrtembl ypaBHEHU I 12 CucTtembl JINHENHBIX YPaBHEHHIA.

Peuienue npukiaaHbIX 3a4a4 ¢
MIOMOILIbIO CUCTEMBI JIMHEUHBIX
YpPaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHANIbHBIX, HPPALIHOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTApU(PMUIECKUX
YpPaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpagukoB GyHKITHI
JUISl pELLICHUS] YPABHEHUN U CUCTEM.
[IppuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3aJa4 U3
Pa3TUYHBIX 00acTel HAYKH U
peaTbHOM KU3HU

OnepupoBaTh MOHATHUSMM: CUCTEMA
JIMHEWHBIX YPABHEHUMN U €€ PEIICHUE.
HUcnoab3oBarh cucTeMy JIMHEHHBIX
YpaBHEHHI JUISL peleHus
MPaKTUYECKUX 3a/1a4.

HaxoauTth pemeHust mpoCTEUIINX
CHUCTEM M COBOKYITHOCTEM
palMOHAJIbHBIX YPABHEHUH U
HEPABEHCTB.

Hcnonb3oBarhb rpadvku QyHKIUN 1715
pELICHNS] YPABHEHUM.

MoaeaupoBarb peajbHbIE CUTYyalluu
Ha S3bIKE  alreOpbl, COCTaBIATh
BBIPAYKCHUS, YPABHEHUSI, HEPABEHCTBA
U CHUCTEMBI 10 YCJIOBUIO 3aJ1a4H,
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HCCJIeI0BATh MOCTPOEHHBIE MOIEIH
C UCTIOJIb30BaHUEM arlapara anreopsl

HarypanbHble u nienpie yncia

HarypanbHble W 1enble 4ucia B
3aJla4aX U3 PpEaAJbHOM  KW3HH.
[Ipu3HaKky IETUMOCTH LETBIX YHCEI

OnepupoBaTh NOHATUAMU:

HaTypaJIbHOE YUCJIIO0, LIEJI0€ YUCTIO.
Hcnonb30BaTh NpU3HAKU JETUMOCTH
LEJIBIX YUCENl, Pa3JI0’KEHHUE Ynclia Ha
MPOCTHIE MHOKUTEIHU JIJISl PEIICHUS
3amaq
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[loBTOpEeHue, 0000IICHUE,

CUCTEMAaTU3alus 3HaHUI

18

OCHOBHBIE MTOHATHS Kypca aareOpsl U
HayaJl MAaTEMaTHYECKOT0 aHajIn3a,
000011IeHHE U CUCTEMATHU3aIM 3HAHUI

Pemiare npukiIagHblie 321241 U3
pa3IUYHbIX 00JIacTel HAyKH U
peasbHOM KU3HU C TIOMOILBIO
OCHOBHBIX MOHATHH Kypca aiareopbl
Y Ha4yaJl MaTeMaTU4eCKOro aHaIu3a.
Bei0upars onTuMaabHbIe CIOCOOBI
BBIYMCIICHUM.

Hcnonb30BaTh 1Sl pelieHus 3a1a4
YPaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHH, cBOWCTBA (PyHKIIMI U
rpadukos

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HOACHUTEJBHAS 3AIIMCKA

BaxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpEAHEro OOLIEro
oOpazoBaHusi OOYCJIOBJIIEHAa TPAKTUYECKOW 3HAUUMOCTHIO METANpEIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOy4YeHUSI TEOMETPUM B HAMNpPaBICHUU JMYHOCTHOTO
pa3BuThsa oOydarmuxcs, ¢GOpMHUPOBaHUS (PYHKIIMOHATHLHONW MaTeMaTUYeCKOU
IPAMOTHOCTH, U3YYCHUS APYTUX YUEOHBIX TUCHUIUIMH. PazBuThe y oOydarommxcs
NPaBUJIBHBIX TIPEACTABICHUNA O CYIIHOCTH U TMPOUCXOXKICHUH T€OMETPUUECKUX
a0OCTpakiMii, COOTHOIIEHHH PEaJIbHOTO W UJACAJTBHOTO, XapaKTepe OTpaKECHUs
MaTeMaTH4YECKON HAyKOH SIBJICHUU U MPOIIECCOB PEaIbHOTO MUPA, MECTE TEOMETPUH B
CHUCTEME HayK M POJIM MaTeMaTHYeCKOTO MOJCIUPOBAHUS B HAyYHOM TO3HAHUHU U B
IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YUAIOIINXCS, a
TaK)Ke KaueCTB MBIILICHHS, HCOOXOIUMBIX ISl aanTallid B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBIsIeTCS OMHUM M3 6A30BBIX IIPEAMETOB Ha YPOBHE CPEIHET0 0OIIETo
oOpa3oBaHus, TaK Kak OOECMeYMBAEeT BO3MOXKHOCTh HM3yUYEHHUS KaK TUCHUTUINH
€CTECTBEHHO-HAYYHOU HAIIPaBICHHOCTH, TaK U TYMaHUTapHOU.

Jlornueckoe MbIUIeHHE, (QOpPMHPYEMOe TpU H3YYEHUH OOYyYarolUMUCS
MNOHSITUMHBIX OCHOB T€OMETPUHU U TTOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKACHUN B
XOJIe pelIeHUsI TeOMETPUUYECKUX 3aJ1a4y, YMEHHUE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJCTBEHHO MCTIOIB3YIOTCA MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1IMKJIA,
B YACTHOCTH U3 Kypca (QU3UKH.

YMeHre OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JeATeIbHOCTH denoBeka. OpueHTanus 4YeloBeKa BO BpPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLUAIBLHOTO OBITHS, (popMa OTpaskeHus
OKPYKAIOIIeT0 MUpPa, YCIOBHE YCIEIIHOTO TMO3HAHUS M aKTUBHOTO MpeoOpa3oBaHUs
neictBuTenbHOCTH. OnepupoBaHUE MTPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEIUHSET
pa3Hble BUAbl Y4EOHOW U TPYIOBOW JAESATEIBHOCTH, SIBISIETCA OOHUM U3
Mpo(heCcCHOHAIBHO Ba)KHBIX KadyecTB, TOITOMY aKTyallbHA 3a7ada (popMUpOBaHUSA Y
o0Oy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIUICHUSI KAaK Pa3sHOBUAHOCTA OOpa3HOTO
MBIIUIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
NEATEeNIbHOCTH M0 MHOTUM HAIPAaBIICHUSIM.

[lenb ocBoeHus mporpamMmel yueOHoro kypca «l'eomerpus» Ha 6a30BOM YpOBHE
oOydeHusi — o0mIeoOpa3oBaTeibHOE M OOLIEKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIUXCS
yepes3 o0ecrneueHre BO3MOXXHOCTY MPUOOPETEHUS U UCTIOTIB30BAHUS CUCTEMATHYECKUX
FeOMETPUUECKUX 3HAHUW M JEHUCTBUM, CHEUUPUUYHBIX TECOMETPUH, BO3MOKHOCTH
YCHEUTHOTO MPOAOJKEHUS O00pa30oBaHUs IO CHEHUAIBHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM KCIIOIB30BAHUEM T€OMETPUH.
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[TpuopuTeTHRIMU 3a7]a4aM¥i OCBOCHUS yueOHOTo Kypca «[ eomeTpumn» Ha 6a30BOM

ypoBHe B 10—11 knaccax siBnstoTCs:
dbopMUpoBaHUE PEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOU KYIIBTYPBI U
OCO3HaHHUe €€ B3aUMOCBS3U C OKPYXKAIOIKUM MUPOM; (POPMHUPOBAHUE MPECTABICHUS

O MHOTOTPaHHUKAX U TEJIaX BPAlICHUS KaK
O BaXHEUIIUX MATEMaTUYECKUX MOZENAX, IMO3BOJISIONIMX OIHUCHIBATH W H3y4daTh
pa3HbIe SIBJICHUSI OKpYKalolero Mupa; (QopMHUpOBaHHE YMEHHUs pPACIO3HABAaTh Ha
yepTexkax, MOJICNSX U B peajJIbHOM

MHUpPE MHOTOTPAaHHMKHU U TeJia BPALICHUS;, OBJIaJICHUE METOJAMU PEIICHUS 3a/1a4 Ha
MOCTPOCHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

dbopMHupoBaHUE  yMEHHUS  ONEPUPOBATh  OCHOBHBIMU  TOHSITHSIMHU 0
MHOTOTPAaHHUKAX W Tejax Bpall€HUs] U MX OCHOBHBIMU CBOWCTBAMU; OBJIAJCHUE
aJNTOPUTMaMHM PEIeHUsS OCHOBHBIX THUIOB 3ajad, (GOPMUPOBAHUE YMEHUS MPOBOIUTH
HECJIOKHBIE I0Ka3aTEIbHbIE PACCYKICHUS B XO/I€ PELIEHUSI CTEPEOMETPUUYECKHUX 3a7a4
U 3a7a4 C IPaKTUYECKUM COAEPKAHUEM; PA3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH O0yYarouIuxcs, MO3HABaTEJIbHOW AaKTUBHOCTH, MCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS; (OpMUPOBaHUE (PYHKIIMOHAILHON TPaMOTHOCTH,
pPEIEBAaHTHOM TE€OMETPUU: YMEHHE pPACHO3HABATh IPOSBICHUS TE€OMETPUUYECKUX
MNOHSTHM, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYyallUiX U MPHU
U3y4eHUH JPYrUX  Y4eOHBIX TMPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMynmupoBaTh HUX Ha S3bIKE TEOMETPUM M  CO3/1aBaTh
FEOMETPUUECKUE MOJEIIH, MPUMEHITh OCBOCHHBIM T'€OMETPUUYECKUN ammapar s
pelieHns MPaKTUKOOPUEHTHUPOBAHHBIX 3a7a4, WHTEPHOPETUPOBATH U OIEHUBATH
MIOJIyYCHHBIE PE3YJIBTATHI.

OTnUYuTENHHOM 0COOCHHOCTHIO MPOTPAMMBI TTO TEOMETPHH SIBIISIETCS BKITIOUCHHE
B KypC CTEPEOMETPHMH B HAUaJ€ €ro M3y4YeHHs 3a7ad, pelIacMbIX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHWS, M ONPEACIEHHBIM 00pa3oM OpraHW30BaHHAs paboTa Hal
HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO U IPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K JaJTbHEUIIEMY
M3YUYCHUIO MPEJIMETA.

[Ipenmourenue oTAAETCS HATTISTHO-KOHCTPYKTUBHOMY METOTY 00y4eHHUS, TO €CTh
TEOPETUUECKUE 3HAHHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH
MPEAMETHONIPAKTUYECKOM JEATETbHOCTH. Pa3Butue MIPOCTPAHCTBEHHBIX
MpEACTaBICHUNA Y OOyYalollUXCsi B Kypc€ CTEpEOMETPUU MPOBOIUTCS 3a CUET
pelieHus 3a7ja4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B U 3aj1a4 Ha ONEpUPOBAHUE
MpOCTpPaHCTBEHHbIMU oOpazamu. Co3maHue oOpa3a MNPOBOAUTCS C OMOpPOM  Ha
HaIJISATHOCTh, a ONEPUPOBAaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAMIISIHOCTH,
MBICJICHHOTO MU3MEHEHUS €T0 UCXOAHOTO COAEPKAHUS.
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OCHOBHBIMHU COJIEpKATEIBHBIMU JTUHUSIMU Y4eOHOro Kypca «leomerpusi» B 10—
11 xnaccax siBasitoTcsi: « MHOTOrpaHHUKNY, «[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY,
«Tena Bpamenus», «BekTopbl 1 KOOpAUHATHI B TPOCTPAHCTBEY.
dopMHUpOBaHKE JOTUUECKUX YMEHHUU pacrpeesieTcsl He TOIBKO MO COAepKaTeIbHBIM
JIMHUSAM, HO U 10 TojjlaM 00y4eHHsI Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHus.

Conepxxannie 00Opa3oBaHUsSl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTraram
OCBOGHHUSI TPOTPaMMbl IO TEOMETPHUH, paclpeAciEHHbIM [0 TrojiaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOKI OBJIaJCHHUE T€OMETPUUSCKUMU TTOHSATUSIMU
Y HaBBIKAMH OCYIIECTBIISIIOCH TTOCIEAOBATENIBHO U MOCTYIATEIBHO, C COOTIOCHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYIO CUCTEMY
TEOMETPUUECKUX TIPEACTABICHUN 00YUYAIOIINXCS, paciupss U yriayonss e€, oopa3ys
IPOYHBIC MHOXKECTBEHHBIE CBSI3U.

OO6miee 4YKMCIIO YacoB, PEKOMEHAOBAHHBIX IS H3Y4YeHHUs Y4YeOHOro Kypca
«I'eomeTpusi» — 102 yaca: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 knacce — 34
yaca (1 gac B Heelno).

COAEPKXAHUE OBYYEHMUSA

10 KJTACC Ilpsimbie ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeOMETpUH. Touka, mpsiMasi, TNIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX.

B3anMHOe pacrnonokeHue NpsIMbIX B MPOCTPAHCTBE: IEpPECEKAIOIINECS,
napaJjuielibHbIE M CKpeluBatonuecs npsiMolie. [lapamiensHoCTh IPSIMBIX U IIJIOCKOCTEN
B IPOCTPAHCTBE: MapajuleibHbIE IMPAMBIE B IIPOCTPAHCTBE, MapajUIEIbHOCTh TPEX
NPsMBIX, MapaUIENbHOCTh IPAMOM M IUIOCKOCTH. YIJIbI C COHAlpaBJICHHBIMU
CTOPOHAMHU, YTOJI MEXJy NMPSIMBIMHA B IPOCTpaHCTBE. [lapaminenpbHOCTh IIOCKOCTEN:
MapaulelibHble TUIOCKOCTH, CBOMCTBA MapajuleNbHbIX ILIOCKOCTEH. lIpocrenmmue
MPOCTPAHCTBEHHbIE (PUTYpBl Ha TUIOCKOCTH: TETpadaAp, KyO, Mapajuiejenunen,
MOCTPOCHUE CEYECHHUI.

[leprieHAUKYISAPHOCTh MPSIMOM M IUIOCKOCTHU: NMEPIEHAUKYISPHBIE NPSIMBIE B
MIPOCTPAHCTBE, MPAMBIE MapajuIebHbIC U NEPHEHANKYISPHBIEC K INIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O MPSMOU MEPIEHAUKYISIPHON
IJTIOCKOCTH. YIIIBI B MPOCTPAHCTBE: YTOJI MEXAY NPSIMOU U TIIIOCKOCTBIO, ABYTPaHHBIN
YIOJ1, JUHEWHBIN Yoy ABYTPAHHOTO yria. [leprneHaAuKynsp u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU JI0 TIOCKOCTH, TPOEKIUs PUTYpHI Ha
IJIOCKOCTh. lIepneHInKyIapHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
mIockocteil. Teopema o0 TpEX NEPNECHIUKYIAPAX.
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MHororpaHHuKH

[ToHsATHE MHOTOTpAaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosibHas
Mpu3Ma, rpaHu M OCHOBAaHMS MPU3MBI, MpsiMas W HAKJIOHHAS MPU3MbI, OOKOBasl U
TIOJTHAs IOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsaMOYyroJibHBIN Mapauieenume u
ero cporcrBa. [lupamuaa: n-yrojipHas nupaMmuaa, TpaHd U OCHOBAaHHE MUPAMUJBI,
OOKOBasi M TOJIHASI TTOBEPXHOCTh MUPAMUbI, MPaBWIbHAS U YCEUEHHAs] MUpaMUa.
DONeMEeHThl Tpu3Mbl W nHpamMuabl. [IpaBuibHBIE MHOTOIPAaHHUKU: TOHSITHE
NPAaBWIBHOTO MHOTOTpaHHMKA, TMpaBUJbHAs MpU3Ma W TMpaBUJIbHAs NOUPaMUJA,
paBUJIbHASI TPEYTOJIbHAS TUpaMU/ia U MPaBUIBHBIN TeTpadap, Ky0. [Ipeacrapnenue o
MPaBWIbHBIX MHOTOIPAaHHUKAX: OKTadAp, J0ACKadAp U ukocayap. CeueHus: npu3Mbl U
APaMUJIBI.

CuMmMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
MJIOCKOCTH. DJIEMEHThl CHMMETPUU B MUpaMUaaxX, Napajjieenuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX.

Brluncnenue 31eMEeHTOB MHOTOTPAHHHUKOB: pEOpa, nuaroHaidu, yribl. [lnomans
OOKOBOM TOBEPXHOCTH U TIOJHOW TMOBEPXHOCTU TMPSAMOM MPU3MBI, TUIOLIAAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM Mpu3Mbl. [Lmomans G0KOBOM
NOBEPXHOCTH W TIOBEPXHOCTH MPABWIBHOW MHUpPaMUIBI, TEOpEMa O IUIOLIAIU
yceuénnoil nupamuibl. [lonstre 06 00bEMe. OOBEM MUpaMuUIbl, TPU3MBI.

[Tomobubie Tema B mpocTpancTBe. COOTHONIGHHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TE.

11 KJIACC Teuaa
BpalleHust

[Hunuaapryeckasl MOBEPXHOCTh, 00pa3yroNue MIUJINHIPHUYESCKON MOBEPXHOCTH,
OCh IIMJIMHIPUYECKON TOBEpXHOCTH. [IMmuHIp: ocHOBaHUsA U OOKOBasi TOBEPXHOCTD,
o0Opa3yroias ¥ 0Ch, IJIOMIAIb OOKOBOM M TIOJTHOM ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromye KOHHUYECKOW TOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON MmoBepXxHOCTH. KOHyC: OCHOBaHME W BepllMHA, 0Opa3yrolas u
OCh, TJIONIA b OOKOBOM M MOJHOW MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pasyrolme u
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHtrp, paguyc, IUAMETp, IMUIOMAAbL MOBEPXHOCTH ChEpHI.
B3aunmnoe pacrnonoxkenue cdepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe,
TJI0IIaab Cephl.

N3o00paxenue Ten BpalleHus Ha IOCKOCTH. Pa3BEpTka UIMHIpA U KOHYCA.

KomOunanuu ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoso cdepsl, chepa, BUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.
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[lonsitue 06 o0nEMe. OcHOBHBIE cBOMCTBA 00HEMOB Ted. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Tapajuienenuneaa u ciaeacTsus u3 He€. O0bEM MUIUHApA, KOHYCA.
O06bEM mapa u mionaas chepsol.

[TomoGubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAIIMHU
MOBEpPXHOCTEH, 00BEMaMU MOJOOHBIX TEJ.

Ceuennst uMHApa (MapaJIebHO U MEPIEHANKYISIPHO OCH), CEYCHHsI KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHHUS IIapa.
BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctH U B mpocTtpaHcTBe. CIIOKEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasznokeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio mapannenenunena. Pemenue 3amad, CBI3aHHBIX ¢ TPUMEHEHUEM
NpaBUJI JEHUCTBHH ¢ BeKTOpaMu. [IpsiMoyronbHast cucTeMa KOOpAMHAT B TIPOCTPAHCTBE.
Koopmaunate! BekTopa. [IpocTeiimuie 3aauu B KOOpUHATAX. YTOJI MEX/Yy BEKTOpaMHU.
CkansipHOe TPOM3BEICHHWE BEKTOPOB. BBIUHCIEHHE YITIOB MEXIy TPSIMBIMH U
TUIOCKOCTSMU. KOOpIWHATHO-BEKTOPHBIM METOJ TPH PEHICHHH Te€OMETPHUYECKUX
3ajad.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce oOy4arouiuiicss TMOMYYUT CIEIYIOUINE
IPEIMETHBIE Pe3yIIbTaThI:

OTIEpUPOBATH MOHATUSMHU: TOUKA, MPSMasi, TIIOCKOCTB;

NPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX IIPU PEIICHUH

reOMETPUYECKUX  3aJla4y;  ONEepUpOBaTh  TMOHATUSAMH:  MApPaUIETbHOCTh U

MEePHEHIUKYISIPHOCTh MPSIMBIX U
MJIOCKOCTEH; KIacCU(HUIIMPOBATh B3aUMHOE PACIIONIOKEHNE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE; ONEPUPOBATh MOHATUSIMU: ABYTPAHHBIN yroJ, TpaHU JBYTPAHHOIO
yriia, peOpo ABYrpaHHOTO YIJIa, JMHEWHBIA yroil ABYTPAHHOTO YIJia, TpajycHas Mepa
JBYTPAaHHOTIO YIJIa;

OMEepUpPOBaTh TMOHITHUSIMHU: MHOTOIPAHHUK, BBIMYKJIBIA U  HEBBITYKJIbIM
MHOTOTPaHHUK,  3JIEMEHTbl ~ MHOTOTPAHHMKA,  MPAaBWIbHBI  MHOTOIPAHHUK;

pacrio3HaBaTh OCHOBHBIE BUJIbI MHOTOIPAHHUKOB (TMpaMu/ia, Mpu3ma,
MPSIMOYTOJIBHBIN  TlapajuieNienunea, Ky0); KiacCH(DUIMPOBATh MHOTOTPAaHHUKH,
BbIOMpass OCHOBaHUS 1  KjaccuPuKauuu  (BBIOYKJIbIE U HEBBIMYKIbIC
MHOTOTPaHHUKH, MPAaBWIbHbIE MHOTOTPAHHUKH, MPSMbIE M HAKJIOHHBIE MPU3MBI,
napajulesienunesibl); ONEPUPOBATh MOHATHSAMU: CEKyIlas MJIOCKOCTh, CEYEHUE
MHOTOTPaHHUKOB; OOBSICHATh MPUHUUIIBI MMOCTPOCHUSI CEYEHUM, HCIONB3YyS METO.
CJI€/IOB; CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB METO/IOM CJIE/IOB, BBITIOJIHATH (BHIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;
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pemaTh 3aJa4d Ha HAaXOXKJICHHE TEOMETPHUUECKUX BEIMYMH MO oOpasuaM WiH
aNropuT™MaM, TPHUMEHsS M3BECTHbIE aHAJIUTUYECKUE METOABl TpPU PEIICHUHU
CTaHIApPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYUCICHUE PACCTOSHUU MEXKIY IByMs
TOYKaMH, OT TOYKH 10 MPSIMOH, OT TOUKHU IO IIIOCKOCTH, MEXYy CKPEIINBAIOIIUMHUCS
OpSIMBIMU; pelliaTh 3aJauyd Ha HAXOXKJACHHE TeOMETPHUYECKUX BEIMYMH MO 00pas3iam
WIA anropuTMaM, TPUMEHSS W3BECTHHIC aHATUTHUECKUE METOABl NpPHU PEIICHUU
CTaHIApPTHBIX  MaTEeMAaTHYECKWX  3a7ad Ha  BBIUMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIUMHUCS TPSIMBIMH, MEXKIY IPSIMOHN U TIIOCKOCTHIO, MEKAY TUIOCKOCTIMH,
JABYTPAHHBIX YTTIOB; BEIUYUCIATH OOBEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(npusma,
nupaMuzia) ¢ MpUMEHEHHEeM (DOpPMyJ, BBIYUCIATH COOTHOIICHUS MEXY TUIOMIAIIMHU
MIOBEPXHOCTEH, 00BEMaMU MOMOOHBIX MHOTOTPAaHHUKOB, OTEPUPOBATH MOHITHIMH:
CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H IJIOCKOCTh
CUMMETpPUH, MEHTP, OCh MW IUIOCKOCTh CHMMETPUU (HUTYpBI, HW3BICKATh,

peoOpa3oBBIBATH M HHTEPIPETUPOBATH HHPOPMAIIHIO
O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpax, MPEICTABICHHYIO HA YePTEkKaX U
PUCYHKAX; MPUMEHATh FreOMETpUYeCKHe (aKThl IJIsl PEIICHHS CTEPEOMETPUUECKUX
3azady,
IpEeIoiaralouX HECKOJIBKO 1Iar0B PEIICHUs, €CIU YCIOBUS IPUMEHEHUS 3a/I1aHbl B
SIBHOU (hopme;

OPUMEHSITh  NPOCTEHIME  MpPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKHX 3a]1a4; MPUBOIUTD

IpUMEpPhl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEN B IMIPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE; PUMEHSTD MOJTyYCHHbBIC
3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh PeabHbIE CUTYAllUd U MPUMEHSITh U3YUYCHHbBIC
NOHATHS B TMpollecCe TIOMCKAa pEIIeHUs MaTeMaTH4ecku CGOpMYyITHUPOBAHHON
npo6sieMbl, MOAEINPOBATh pealbHblEe CUTyallud Ha S3bIKE T€OMETPHUH, MCCIEI0BAThH
MOCTPOCHHBIE MOJEIU C MCIIOJNBb30BAHUEM T'€OMETPUUYECKUX MOHATHI U TeopeM,
anmapara anreOpbl, pemarh MPAKTUYSCKHE 3aJlaud, CBSI3aHHBIE C HAXOXKIACHUEM
reOMETPUYECKUX BETUUHH.

K xoHiy o0yuenus B 11 kiaacce oOyyaromuiicss Hay4YuTCs:

OMEepUpOBaTh TMOHATHUAMH: LWIMHAPUYECKAss TOBEPXHOCTh, OOpa3yrollue
UUAJTUHIPUYECKON TMOBEPXHOCTH, IWIMHAP, KOHUYECKAs] TOBEPXHOCTh, 00pa3yloliue
KOHUYECKON TMOBEPXHOCTHU, KOHYC, chepuueckasi MOBEPXHOCTh; paclo3HaBaTh Tela
BpaueHus (UUIMHApP, KOHYC, cepa U map); oObSACHITH CIOCOOBI MONTYYEHHUS Tl
BpalleHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACoIOKeHHUE C(ephl U MITOCKOCTH; ONIEPUPOBATH

IIOHATUAMMUN: IHap0B0ﬁ CCIMCHT, OCHOBAaHHC CCITMCHTA, BBICOTA CCIMCHTA, IHEIpOBOfI
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CJIOM, OCHOBAHHWE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJOS, IIAPOBOM CEKTOP;
BBIYUCIISITH 00BbEMBI U TUIONIAAN TOBEPXHOCTEH TEJ BpAIlICHUS, TEOMETPUUECKUX
TeJ ¢ MPUMEHEHHEM (POPMYIT; ONIEPUPOBAThH MOHITUSIMU: MHOTOTPAHHUK, BIUCAHHBIN

B cepy U ONUCaHHBIN
okoso cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHHUK WJIM TEJIO BPAILCHUS; BEIYUCIATH

COOTHOIIEHUS MEX/TY TIJIOMIAAsIMU TOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEJI;

n300paxars u3ydaemblie GUTYpHI OT PYKHU U C PUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB; BBINOIHATH (BBIHOCHBIE) IIOCKUE YEPTEKHU U3 PUCYHKOB

POCTHIX 00BEMHBIX
dburyp: Buj cBEepXy, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BpallleHUS;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBBIBATH nH(opMaIuio
0 MPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypaxX, MPEACTABICHHYIO Ha YepTEekKax U
PUCYHKaX; ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHSITh JEHCTBUSI CIIOKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBICHATh, KAKUMH CBOMCTBAMH OHHU 00J1aJ1al0T; IPUMEHSTh

IPaBUJIO MapaIeIeuIe/a;

OTIEpPUPOBATh MOHATUSMH: JIEKAPTOBHI KOOPJWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEX Ty BEKTOPaMU,
CKaJIIPHOE TIPOM3BEJCHHWE BEKTOPOB, KOJJIMHEApHbIE M KOMIUIAHAPHBIE BEKTOPHI;
HaxXOJWTh CYMMY BEKTOPOB M IPOU3BEACHHE BEKTOpa Ha YHCIIO, Yol MEXIY
BEKTOpaMH, CKAISIPHOE  TPOU3BEACHHE, PpACKIAABIBATH BEKTOp IO  JIBYM
HEKOJJTMHEAPHBIM BEKTOpaM; 3a/1aBaTh INIOCKOCTh YPAaBHCHHEM B JICKAPTOBOM CUCTEME
KOOPJAWHAT; MPUMEHSITh T€OMETpUUECKUE (PAKThI JJIs PEIICHUS CTEPECOMETPUUCCKUX
3ajad4,

MpeIonaralmX HECKOJIbKO 1IaroB PelieHus, €CJIM yCIOBUS MPUMEHEHHUA 3a/1aHbl B
SBHOM (opMe; pemrarb NPOCTEHIINE TeOMETPHUYCCKHE 3a7adyd Ha IPUMECHCHUE
BEKTOPHO-

KOOPJIMHATHOTO METO/la; pellaTh 3aJaud Ha JOKa3aTeJIbCTBO MAaTeMaTHYECKHX
OTHOIIECHWH W HaXOXKJACHUE TCOMETPUUCCKUX BEJIUIMH 10 00pa3liaM HIIA aJlrOPUTMaM,
TIPUMEHSISI U3BECTHBIE METOJIbl NP PEIICHUU CTAaHJIAPTHBIX MareMaTH4YeCKUX 3ajady;
MIPUMEHSATH MPOCTEHIITNE TPOrPaMMHBIE CPEACTBA U AJIEKTPOHHOKOMM YHUKAIIMOHHBIE
CHCTEMBbl TPH PEHICHHUH CTEPECOMETPUUECKHX 3a7ad;, TMPUBOAUTH MPUMEPHI
MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,

pacmno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE; MPUMEHSATH MOJyUYECHHbBIC
3HAHUS Ha MPAKTUKE: aHAIM3UPOBAThH PealibHbIe CUTYaIlud U MPUMEHSTh W3yUYCHHBIC
MOHATHS B TIPOIECCE TOWCKA PEHIeHHs MaTeMaThu4ecku CGhOopMYIHpPOBaHHOM
poOJeMbl, MOJIETUPOBATh PEaJIbHbIE CUTyallud Ha SI3bIKE T€OMETPHUU, UCCIEN0BAThH
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MIOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM T€OMETPUYECKUX IOHITUH H TEOPEM,
anmapara anreOpbl, pelarh MNPAKTUYECKUE 3a7aud, CBSA3aHHBIE C HaXO0XICHUEM
F€OMETPUUYECKHUX BEITUYUH.
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TEMATHUYECKOE IIVTIAHNPOBAHUE

10 KJTACC

HaumenoBanue pasnena
(Temsl) Kypca

KomunuectBo
4acoB

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUIBI IEATEILHOCTH
o0yJaroIuxcs
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Beenenue B crepeoMeTpuro

10

OCHOBHBIE TIOHSITUSI CTEPEOMETPHH:
TOYKa, MpsiMasi, TNIOCKOCTb,
npocTpaHcTBO. [IpaBuna n3006pakeHus
Ha PUCYHKaX: U300paKeHUS
TUIOCKOCTEH, TTapaJuIeIbHBIX MPSMBIX
(OTpe3KOB), CEpEIUHBI OTPE3KA.
[TonsaTuA: nepecekaromuecs
TUTOCKOCTH, TIEPECEKAIOINECs mpsiMast
Y TUTOCKOCTb.

3HAKOMCTBO ¢ MHOTOTPaHHUKAMH,
N300paKeHNE MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha IPOCKITMOHHBIX
yeprexax. HaganbpHbIe CBECHUS O
KyOe ¥ mupamMujie, ux pa3BEPTKU U
mojear. CedeHHs] MHOTOTPaHHHUKOB.
Ilonsarue 06 akcMOMaTHYECKOM
IOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHH M CICACTBHUS U3 HAX

AKTyaJIu3upoBaThb GaKkThl © METOMIBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME.
IMosyyaTs npeacTaBICHUAS O
MIPOCTPAHCTBEHHBIX PUTYpaX,
pa3duparh MpocTeuIIne mpaBuIa
U300paKeHUsS ITUX PUryp.
N300pakaThb NpsSMYIO U TUIOCKOCTh Ha
PHUCYHKE.

Pacno3naBaThb MHOTOIPAaHHHKH,
nupaMuay, KyO, Ha3blBaThb HUX
DIIEMEHTBHI.

Jleaarb pUCYHOK KyOa, THpaMUIbI,
HAXOIUTh OIUOKH B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBCS C CCUCHHSIMU, C
METOJIOM CJIEOB; MCITOJIb30BaTh
JUJIS1 TIOCTPOEHUSI CEYEHUS] METO/T
CJIEI0B, KPATKO 3allMChIBATh IIaru
MOCTPOCHUS CEUCHUS.
Pacno3HaBarth BUI cCUEHUS
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Y OTHOILIEHH, B KOTOPBIX CEYEHHE
JenuT pedbpa KyOa, HaXOIAUTh TUIONIAb
CEUCHHUS.

Hcnonb3oBark nogodue npu
pelIeHUH 3a7a4 Ha TIOCTPOEHUE
CEUCHUU.

3HAKOMHUTBLCH C AKCMOMAaTHYECKUM
MOCTPOECHUEM CTEPEOMETPHUH, C
aKCMOMaMH CTEPEOMETPUH U
CJIEJICTBUSIMU U3 HUX.
NnmtocTpupoBaTh aKCUOMBI
PUCYHKaMH U PUMEpPaMHU U3
OKpy>Karomieil 00CTaHOBKH

[IpsiMbI€ U TITTIOCKOCTH B
IPOCTPAHCTBE.

[TapanienbHOCTD MPSMBIX
U IUTOCKOCTEN

12

B3aumHoe pacronoxeHue MmpsiMbIX
B MPOCTPAHCTBE: MEPECEKAIOIINECS,
napaJiyieIbHbIC U CKPEIIUBAIOIINECS
npsiMbIE.

[TapannenbHOCTh NPSAMBIX U
IJTOCKOCTEU B MPOCTPAHCTBE:
MapajuieIbHbIC PSMBIE B
MPOCTPAHCTBE; MAPATUIEITBHOCTD TPEX
MPAMBIX; MAPAIICTbHOCTh MIPAMOU H
IUIOCKOCTH. YTJIBI C
COHAMNPaBJICHHBIMU CTOPOHAMU; YT O
MEXKIy TPSMBIMH B IIPOCTPAHCTRE.

AKTYaJIu3upoBaTh (aKkThl © METOMIbI
TUTAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOIUTH AHAJIOTHH.

IlepeyncasiTh BO3MOXHBIE CIIOCOOBI
PaCIONIOXKEHUS IBYX IIPSMBIX B
MIPOCTPAHCTBE, MWILUTFOCTPUPOBATH UX
Ha npumepax. JlaBarb onpeaesaeHue
CKPEIIMBAOIIUXCS PAMBIX,
bopmynupoBaTh NpU3HAK
CKPEIIMBAIOIIUXCS MTPSMBIX U
MIPUMEHSTH €0 MPU PELICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napaJsulesIbHbIE INIOCKOCTH; CBOMCTBA
NapajuleNIbHbIX TIOCKOCTEN.
[Ipocreitmue npocTpaHCTBEHHBIE

(burypsl Ha MIOCKOCTU: TETPaAIP, KYyO,

MapauIeNEUIeT; TOCTPOCHUE
CEeUcHUU

3a/1ad.
Pacno3naBarb npusMmy, Ha3bIBaTh €€
AJIIEMEHTBL.

CTpouTh ceyeHus IPU3Mbl Ha
TOTOBBIX YEPTEKAX.

IlepeuncjasaTh BO3MOXKHBIE CIIOCOOBI
B3aUMHOTO PACTIONOKEHUS MPSIMOM
Y IJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHOMN KU3HU.
/laBaTb onpenesieHue
[1apaJUICIIbHOCTH NPSAMON U
IJIOCKOCTH.

DopMyJIUPOBATH MPU3HAK
MapaUIEIbHOCTH NPSIMOUN U
IJIOCKOCTH, YTBEPKIACHHUE O IPSIMOU
[IepeCceUYeHus ABYX INIOCKOCTEM,
MIPOXOISIINX YepPe3 MaPAIIICIIbHBIE
MPSIMBIE.

Pemarp nmpakTryeckue 3a1aun Ha
MMOCTPOCHUE CEYEHUI
MHOTOTPAHHUKA.
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OO0BsACHATH CITy4au B3AUMHOTO
PAaCIOIOKEHUS TIIOCKOCTEN.

laBaTh onpeaejaeHue rnapajuieIbHbIX
IIJIOCKOCTEN; MPUBOAUTH ITPUMEPHI
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U3 peajIbHOW JKU3HU U OKPYKarollen
00CTaHOBKH, UJUTIOCTPUPYIOLIUE
MapaIEIbHOCTD MIIOCKOCTEN.
HUcnonb3oBarhb Npr3HaK
NapajuleIbHOCTH ABYX IJIOCKOCTEN,
CBOWCTBA MTapAJUICIIBHBIX

MJIOCKOCTEHN MPH PEIICHUU 3a/1a4 Ha
nocrpoeHue. OObACHATH, YTO
Ha3bIBAECTCS MapaJlIeIbHbIM
IIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS IPOEKTUPOBAHUE
¢buryp Ha miockocts. M300pakars
B MapaJuICIIbHOM MPOCKIIUH
pa3IMYHbIE TEOMETPUUYECKUE
burypsl.

MoaesupoBarhb peajabHbIE CUTYallUH
Ha S3bIKE T€OMETPUHU, MCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIIN

C UCTIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATHIA.

Hcnonb30BaTh Npu pelieHUH 3a1a4
Ha MMOCTPOEHUE CEUCHUN MOHATHE
napauieIbHOCTH, PU3HAKU U
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CBOMCTBA InapaJuiCJIbHBIX IIPAMbBIX
Ha IIJIIOCKOCTH
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[IeprieHAUKYIAPHOCTD
[IPSMBIX U INIOCKOCTEN

12

[lepnieBAUKYIAPHOCTD IPAMOU U
IJIOCKOCTH: NIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
IapaJiIeJIbHbIE U NEPICHANKYIISPHBIC
K IUIOCKOCTH, IPU3HAK
NIEPIICHAUKYISIPHOCTH NPSIMOU U
IJIOCKOCTH, TEOPEMA O MPSAMOU
NEPIECHAUKYISIPHON IIIIOCKOCTH
[IeprienquKysIp ¥ HAKIIOHHBIE:

PaCCTOAHUC OT TOYKHU O INIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

AKTYyaJM3upoBaTh (GaKkThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHUU.

OO0BbsACHATH, KAKOW YroJl Ha3bIBAECTCS
YIJIOM MEX1y NEPECEKAIOIUMUCS
NPSIMBIMH, CKPEIIMBAIOIIUMHUCS
NpsIMBIMH B IIpocTpaHcTBe. JlaBaTh
onpeaeJieHre MEePICHIUKYISIPHBIX
MIPSIMBIX U TIPSIMO,
NEPHEHIUKYISIPHON K TUIOCKOCTH.
HaxoauTh yriiel Mexay
CKPEIIMBAIOITUMHUCS MIPSIMBIMU B KyOe U
nupamMu/e.

IIpuBOAMTHL MpUMEPHI U3

p€ajbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOIINE
NEPHEHIUKYISIPHOCTh PSIMBIX B
IIPOCTPAHCTBE

Y TIEPIEHIUKYIISIPHOCTD MPSIMOMN K
IIJIOCKOCTH.

DopMyJTHPOBATH MTPU3HAK
NEPHEHIUKYISIPHOCTH MIPSIMOM U

MIJIOCKOCTH, IPUMEHSTD €0 Ha
MPaKTUKE: OOBICHATH
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NEePHEeHAUKYISIPHOCTD pedpa Kyda u
JIMaroHalld €ro rpaHu, KOTopast ero

52



53



HE COJIEPKUT, HAXOAUTH JUIUHY
JMaroHajgu Kyoa. BeluucisTh BHICOTY
IIPaBWILHOM TPEYIOJIbHOU U
IIPAaBUWIBHOM YETHIPEXYTOJIbHON
npaMu/I 1o JyTHHaM pEdep.

Pemarp 33124y Ha BBIYHCIICHHUS,
CBSI3aHHBIE C NEPIEHAUKYISIPHOCTBIO
IIPSIMOU U IIJIOCKOCTH, C
MCIIO0JIb30BAaHUEM TIPH PELICHUH
TUTAHUMETPUYECKUX (PaKTOB U
METOJIOB.

OO0BACHATD, YTO Ha3BIBAIOT
NEPIEHAUKYJISIPOM U HAKJIOHHOW U3
TOYKM K IUIOCKOCTH; IIPOCKLIMEHN
HAKJIOHHOM Ha MI0CKOCThb. OOBICHATD,
YTO HA3BIBACTCS PACCTOSIHUEM:  OT
TOYKM A0  IUIOCKOCTH;  MEXKIY
[1apaJuIeIbHBIMU IIJIOCKOCTAMH; MEXKY
NpsSsMOM M TAapaJUIeIbHOW e
IIJIOCKOCTBIO; MEXKIY
CKpELIMBAOIUMUCS IPSMBIMU.
HaxoauTh 5T paccTOsHAS B IPOCTBIX
cilydasx B KyOe, mupaMmujie, HpU3ME.
MonenupoBarb peajlbHbIE CUTyallMu
Ha S3BIKE TEOMETPUH, HCCIENOBATh
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INOCTPOCHHBIC MOACIN
HCIIOJIb30BAHUCM I'€COMCTPUICCKHX
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MOHSITHUM.

Hcnonb3oBaTh pyu peICHUM 3a1a4 HA
MIOCTPOEHUE CEUEHUUN TEOPEMY
[Tudaropa, cBoiCcTBa MIPSAMOYTOIBHBIX
TPEYTOJIbHUKOB
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YIel MEXAY NPSIMBIMU U
[JIOCKOCTSIMHU

10

VYIibl B IPOCTPAHCTBE: IOl MEXIY
IIPSIMOU U IIJIOCKOCTBIO; IBYTPAHHBIN
yIOJ1, JIMHEWHBIN YroJl IBYTPaHHOIO
ymia.

[IeprieHAUKYIAPHOCTH IIIIOCKOCTEM:
IIPU3HAK NEPIECHINKYIAPHOCTH IBYX
m1ockocrent. Teopema o TpEX
NEPIICHAUKYIISIPax

AKTyaJIM3upoBaTh (PaKkThl U METOMIbI
IJIJAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHUU.

JlaBaTh onpeaeJeHue yriua MexaIy
IIPSIMOM U IIJIOCKOCTBIO,
bopMynHpoBaTh TEOPEMY O TPEX
NEePHEeHAUKYISIpax U OOpaTHYIO K HEM.
Haxoauth yron Mexay npssmMou u
MJIOCKOCTBIO B MHOTOI'PAHHUKE,
pPaccTOSIHUE OT TOUKH A0 MPAMOM Ha
IIJIOCKOCTH, UCIIOJIb3Yysl TEOPEMY O
TpE€X nepneHauKkyapax. [Iposoaurs
Ha YepTeKe MEePIECHIUKYIAP: U3 TOYKU
Ha [PSAMYIO; U3 TOUYKHU Ha IIJIOCKOCTb.
JlaBaThb ONpeIeIeHUE IBYIPAHHOIO
yria 1 ero 31eMeHTOB. OObICHATD
PaBEHCTBO BCEX JIMHEMHBIX YITIOB
JIBYTPAHHOI'O yIVIA.

HaxoauTthb Ha yeprexe IByrpaHHbINA
yroJl Ipu pedpe MUpaMu/ibl, IPU3MBI,
napasulelIeIMIea.
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JlaBaTh onpeaeJeHue yria MexIy
TUIOCKOCTAMU. JlaBaTh
onpenejaenue u GpopmMyJaupoBaThb
NPU3HAK B3aUMHO
NEPNEHINKYISIPHBIX TIIIOCKOCTEN.
HaxoauTs yriibel MEXAY IMIIOCKOCTIMHU
B KyOe U nmupamuje.

Hcnonb30BaTh Npy peLICHUH 3a1a4
OCHOBHBIE TEOPEMBI U METOABI
MJIAHUMETPHH.

MonenupoBarh peajlbHbIE CUTYalluU
Ha S3BIKE T'€OMETpUHU, HMCCJIeI0BATh
IIOCTPOECHHBIE MOJEIIN

C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX
MTOHATUM.

Hcnonb30BaTh Ipy pelIeHUH 3a1a4
Ha IIOCTPOEHUE CEYEHUN
COOTHOILIECHUS B IIPSMOYTOJIBHOM
TPEYTrOJIbHUKE
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MHOrorpaHHUKU

11

[ToHATHE MHOTOIPaHHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOT'PDaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKHU; pa3BEPTKA
MHOT'OTPaHHUKA.

[Ipu3ma: n-yronpHas npu3ma; rpaHu

AKTyaJIM3upoBaTh (HAKThl U METOABI
IUIAHUMETPUH, DPEJIEBAHTHBIE TEME,
NpoBOAMTHL aHajoruu. JlaBarb
onpeaeieHue

napajuiciCrnuicia, pacmo3HaBarb €ro
BHU/BI U U3YYaTb CBOMCTBA.
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Y OCHOBAHUSI PU3MBI; IpsiMast U
HAKJIOHHAs IPU3MbI; OOKOBast U
IIOJIHASI HOBEPXHOCTH IPU3MBI.
[Tapayutenenunen, NpsAMOYTOIbHBINA
napaJuIeNeuIe] U ero CBOMCTBA.
[Iupamuna: n-yronpHasi nupamMuaa,
IrPaHU U OCHOBaHUE NMUPAMUJIBL;
OOKOBas M MOJIHAs TOBEPXHOCTh
NMpaMU/Ibl; IpaBUJIbHAS U
yceu€HHasl MUpaMuaa.

OneMEeHTBI TPU3MBI U ITUPAMHU/IBI.

HpaBI/IJIBHBIG MHOTI'OI'paHHHUKH
IMOHATHUC IIPABUJIBHOTO

MHOTOTpaHHUKA; TpaBUJIbHAS MTPU3Ma
U TIpaBUJIbHASI MTUPAMUJIA; TTPaBUIIbHAS
TpeyroyiibHas MUpaMuIa u
PAaBWIBHBIN TETPAdAP; KyO.
[Ipencrapnenue o MpaBUIBHBIX
MHOTOTPAaHHUKAX: OKTadIP, TOAEKadIP
U MKOCa3Ip.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHST OTHOCUTEIHHO TOUKH,

MPSAMOM, TJIOCKOCTH. DJIIEMEHTHI
CUMMETPHH B MUPaAMHUIAX,

JlaBaTh onpeneneHne NUpaMuabl,
PACIO3HABATH BUbI MUPAMUT,
(¢hopmyaupoBath cBolicTBa pEdep,
I'paHel U BBICOTHI IIPABUIIBLHOU
MAPaMU/JIBI.

Haxoauth nmiomaaps NOJIHONU U
OOKOBOI MOBEPXHOCTH MUPAMUJIBI.
JlaBaTh onpeaeneHue yCeuEHHOM
MMPaMU/JIbl, HA3bIBATh €€ 2JIEMEHTHI.
DO opMyIHpPOBATH TEOPEMY O

1011 OOKOBOM MOBEPXHOCTH

MPABUIIBHON YCEUEHHOU TUPAMU/IBI.

Pemarp 331241 Ha BBIYKCIICHHE,
CBSI3aHHBIE C TUPaAMUJIAMH, a TAKKE
3a/1a4¥ Ha MMOCTPOEHUE CEUCHH.
JlaBaTh onpenesieHue IIPU3MBI,
PacCmo3HaABaTh BUbI PU3M,
U300pakaThb IPU3Mbl HA YEPTEKE.
HaxoauThb mioniaas MoJIHOU WA
OOKOBOM MMOBEPXHOCTHU MPHU3MBI.
N3yuarh cooTHOIIEHUs Dilnepa
JU1sl ynciia péoep, rpaHeld U BepIIUH

MHOI'OI'paHHHKA.
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NnapajuieyICmuicaax, rnmpaBuJIbHbIX
MHOTI'OI'paHHHUKAX.

M3yuyaThs BUABI IPAaBUIBHBIX
MHOTOTPaHHUKOB, X Ha3BaHUS U
KOJINYECTBO I'PAaHEM.
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Brruncnenue 3JICMEHTOB
MHOTOIPaHHUKOB: PEOpaA, AMAroHalu,
yribl. [Lnomiaas 00KOBOM MOBEPXHOCTU
M TIOJHOM TIOBEPXHOCTH MPSAMOM
MIPU3MBI, ILUIOIIA/Ib OCHOBaHUH,
TeopeMa O OOKOBOW TMOBEPXHOCTHU
npsiMoii mpusmbl. [Inomans GokoBoi

TTOBEPXHOCTH 5 IOBEPXHOCTH
NPAaBWIBHOW IMHUPaMUIBI, TEOpeMa O
mwiomanay  OOKOBOM  MOBEPXHOCTHU

YCEUEHHOMN MUPaMHUJIbI

N3yyarb cumMeTpUIo
MHOTOTPaHHUKOB. O0BSICHATD, KaKUE
TOYKH Ha3bIBAKOTCS CUMMETPUIHBIMHU
OTHOCHUTEJIBHO JAHHOW TOYKH, IPSAMOU
WJIU TUIOCKOCTH, YTO HA3bIBAKOT
LIEHTPOM, OCBIO WIH IIJIOCKOCTBIO
CUMMETPHUH (PUTYPHI.

IIpuBoaUTHL NpUMeEpPHI
CUMMETPHUYHBIX (PUTYp B apXUTEKTYpE,
TEXHUKE, IPUPOLIE.

MonesimpoBarhb peajibHbIe CUTYalluu
Ha SI3bIKE TE€OMETPHUH, HCCIENOBaTh

MIOCTPOECHHBIE MOJCIU c
HCTIOJIb30BAHUEM  T'€OMETPHUYECCKUX
MOHSATHH, HCIIOJIb30BaTh IOI00HE
MHOTOTPaHHUKOB
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OO0BEMBI MHOTOTPAaHHUKOB

TTousatue 00 00BEMe. OOBEM

NUPaMU/Ibl, IPU3MBI

AKTYyaJM3upoBaTh (GaKkThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIEC TEME.
OO0BACHATD, KaK U3MEPSIOTCS
00BEMBI TEJI, TPOBOAS AHAJIOTHIO C
M3MEPEHUEM IUIOLIAJEH
MHOT'OYTOJIbHUKOB. ®OpMY/IHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
N3yuyarb, BBIBOAUTH (POPMYJIbI

o0béMa  MPAMOYTOJIBHOTO
napaJureNieuIe1a, IPU3MBbI

U TIHPaAMUJIBIL.

BoryucasaTh 00bEM PU3MBL U
MUPAMUJIBI IO UX 3JICMCHTAM.
IIpumeHsITH 00BEM IS peleHUs
CTEpEOMETPHYUCCKUX 3a/ad U JIJIst
HaXOX/ICHUS T€OMETPUYECKUX
BEJIMYMH.

MoaesupoBarhb peajbHbIE CUTYalluH
Ha SI3bIKE T'€OMETPUHU, HCCJIEA0BATH
MOCTPOCHHBIE MOJIETTU

C UCTIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATHI
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[ToBTOpEeHue: CEUYeHUH, 4 TocTpoerne ceueuii
DPACCTOSIHUS 1 YIVIBI Crpoutrb ceyeHMEe MHOTOTPAaHHHKA
B MHOTOTPaHHHUKE. METOIOM CIIEIOB.
Brluncnenne paccTosHUAN: MEXIY ) JaBaTh  onpeledeHHe PACCTOSHHS
JBYMSI TOYKaMH, OT TOYKH J10 MPSMOU,
OT TOYKHU 0 IUIOCKOCTH; MEXKIY MO QUrypam.
CKPEILMBAIOIMMHUCS TPSIMBIMHU. HaxoauTs paccTosHne Mexy
BbIUNCIICHHE YITIOB: MEKITY IapaJiIeIbHbIMU HJIOCKOCTSII\([’I/I, VMexcny
CKPEIIMBAIOIIUMICS TPAMBIM, HJIOCKOUCTBIO Y NapaJUICIIbHON el
MESKTy TIPAMOIE H TTOCKOCTBIO, NPSAMOM, MEXK]Ty CKPELIMBAIOIIUMUCS
JIBYTPAHHBIX YIVIOB, YITIOB MEKITY npsMbIMA. CTPOMUTH JIMHEWHBIN YOl
1I10CKOCTSIMI JIByTPAHHOTI'O yIJIa HA YEepTEkKe
MHOTI'OI'PaHHUKA U HAXOIUTH €TI0
BEIINYUHY.
HaxoauTh yIibl MEXAy IJIOCKOCTAMHU
B MHOT'OTPaHHHUKAX
OBIIEE  KOJUYECTBO 68

YACOB I10 ITPOI'PAMME
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11 KJIIACC

OCHOBHOE cOzIep/)KaHNE

HaunmMenoBanue pasaena KonunuectBo OCHOBHBIE BUBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB oOydaronuxcs
Tena BpamieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (aKThl 1 METO/bI

JTUaMETp; TUTOIIAIb IIOBEPXHOCTH
ctepsl. BzanMmHoe pacnonoxeHne
cepsl U TIIOCKOCTH; KacaTeIbHas
TUIOCKOCTh K cepe; MIonaib
ctepsl. M3zo6pakenue chepsl, mapa
Ha mockocTu. CedeHus mapa

MJIAHUMETPUU, PEJICBAaHTHBIE TEME,
NMPOBOAMTDH aHAJIOTHH.

JlaBaTh onpenesieHust chepsl U 1mapa,
uX LIEHTpa, pajuyca, IMaMeTpa.
Onpeneasitb chepy Kak Gurypy
BpAallICHUs OKPY>KHOCTH.
HccaenoBarb B3auMHOE
pacnosioxkeHue c(hepsl U MIOCKOCTH,
IBYyX chep, WIITKCTPUPOBATH 3TO HA
yepTekax U pUCyHKax.
®opMyJIHpPOBATH ONPEICTICHUE
KacaTeJIbHOU ITIOCKOCTH K cdepe,
CBOWCTBO UM IIPU3HAK KAacaTeIbHOU
IUIOCKOCTH.

3HAKOMHTBCS C FCOAC3MUCCKUMU
JUHUSIMH Ha cepe
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[Hunuaapuyeckast TOBEpXHOCTH,
o0Opazyromue UIMHAPUIECKOU
TIOBEPXHOCTH, OCh IIHJIMHIPHYIECKON
MOBEpXHOCTH. [{MmHIp: oCHOBaHUS
1 OOKOBas IOBEPXHOCT,
oOpa3yroriasi ¥ 0Ch; TUIOIIA b
OOKOBOW U MTOJTHOW TTOBEPXHOCTH.
N3o0paxenue nuiMHapa Ha
TIockocTu. Pa3BépTka mumHapa.
Ceuenus nuauHIpa (MIOCKOCTHIO,
napauieIbHOW WU
NEPICHIUKYISIPHON OCH IMIIMHJIPA)

OO0BSICHATD, YTO HA3bIBAIOT
UWJIAHAPOM, Ha3bIBATh €TI0 AJIEMEHTBHI.
N3yuarb, 00bSICHATD, KaK NIOJYYUTh
UAJIAHAP MYTEM BpaILCHUS
MPSMOYTOJIBHHUKA.

BbIBOAUTH, HCIOIB30BATH (POPMYIIBI
JUIS. BBIYMCIICHUS TUTOIIA I OOKOBOM
MOBEPXHOCTH LUIUHJPA.

N3yuars, pacno3HaBaThb pa3BEepPTKY
HAJIAHPA.

N300paxkars MWIMHIP U €r0 CEUCHUS
IIJIOCKOCTBIO, MPOXOSAIIEH Yepe3 ero
OCb, MapaJUICIbHON WIIN
MEPHEHINKYIISIPHONU OCH.

HaxoauTh 1miomanu 3THUX CESUYCHUM.
MonenupoBarb peajbHbIC CUTYallUN
Ha SI3bIKE T€OMETPHUM, MCCIAEA0BATH
IMOCTPOEHHBIE MOJEIH

C UCTIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATHI
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Konunueckast moBepxXHOCTS,
o0pazyroiire KOHUIEeCKOU
MOBEPXHOCTH, OCh U BEpUIMHA

KOHMYECKON OBEPXHOCTH. KoHyc:

OCHOBAHHUE U BEPIIIHMHA,
oOpa3yroniasi ¥ 0Ch; TUIOLIAb

OO0BACHATD, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €T0
BJIEMEHTHI.

N3yuarb, 00BACHATDH, KaK MOIYYUTh
KOHYC MyTEM BpaIllCHUS
MPSMOYTOJIBHOTO TPEYroJIbHUKA.
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OOKOBOM U MOJIHOM OBEPXHOCTH.
Yceu€HHbll KOHYC: 00Opa3yroume u
BBICOTA; OCHOBaHUS U OOKOBast
MIOBEPXHOCT.

H306pa}K€HI/I€ KOHYCa Ha IIJIIOCKOCTHU.

Pa3Béprka konyca.

Ceuenus koHyca (MTOCKOCTHIO,
MapajuieIbHON OCHOBAHUIO, U
IIOCKOCTBIO, IPOXOISIIIEH
4yepe3 BEPILINHY)

MN300paxarb KOHYC U €70 CECUCHUS
IIJIOCKOCTBIO, MPOXOSAIIEH Yepes3 OCh,
Y IUIOCKOCTBIO, IIEPIIEHIUKYIISIPHOU K
OCH.

N3yyarhb, pacnio3HaBaThb pa3BEPTKY
KOHYycCa.

BbIBOAUTH, HCIOIB30BATH (POPMYIIBI
JUUISL BBIYUCIICHUS TITOIIau OOKOBOM
MOBEPXHOCTH KOHYyca. Haxonuthb
TUIOMIAIN CEYEHU, TPOXOISIIIUX
4yepes3 BEepLINHY KOHYCa WU
IIEPIIEHAUKYISIPHBIX €70 OCH.
OO0BbsACHATH, KAKOE TEJIO HA3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3yuarh, 00bACHATH, KaK €T0

MOJIYYUTh ITyTEM BpaILCHHUS
MPSIMOYTOJIBHOW TPANELUH.

BoIBOIMTH, NPUMEHATH GOPMYITY IS

BBIYHCIICHUS TIJIOMIAU OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCa
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KomMOuHarwms ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBINA OKOJIO cdepbl; chepa,
BIIMCAHHas B MHOTOTPaHHUK WM B
TEJIO BpAICHHUS

AKTyaJIM3upoBaTh (PaKkThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHUU.

Pemarhb ctepeomeTpudecKue 3a1a4u,
CBSI3aHHBIE C TEJIAMU BpalEHUs,
MIOCTPOEHUEM CEUCHHMI TeJl BpalllEHHUS],

C KOMOMHAITUSIMU TEJT BpaIlleHUS U
MHOTOTPAaHHUKOB Ha HAXOXJCHUE
F€OMETPUUYECKUX BEITUYHH.
Hcnonb30BaTh Ipy pelICHUH
CTEPEOMETPUUECKUX 3a/1a4
IUTAaHUMETpUYecKue GaKkThl U METOMbI
3a/1a4¥ Ha BBIYUCIIEHUE U
JI0Ka3aTesIbCTBO.

MonenupoBarb peajbHbIC CUTYaIlUN
Ha SI3bIKE T€OMETPHUH, HMCCJIEA0BATH
MIOCTPOECHHBIE MOJEIHU

C UCTIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATHI
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OO0BEMBI TEN

[TorstHe 00 00BEMe. OCHOBHBIC
cBoiicTBa 00bEMOB Tell. O0BEM
IIUIAH]IpA, KOHYCA.

O0bEM mapa u mwiomaab chepbl

AKTyaJIM3upoBaTh (PaKkThl U METOMIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHUU.

BbIBOIMTH, HCIOJIB30BATH (POPMYJIbI
00BEMOB: MPU3MBI, HUIUH/PA,
IIAPaMU/bl, KOHYCA; YCEUYEHHOU
MMPaMUJIbl U YCEUEHHOTO KOHYCA.
Pemarb ctepeomeTpudecKkre 3a1a4u,
CBSI3aHHBIE C BBIYUCIIEHUEM 0OBEMOB.
P opMyJIMPOBATH ONIPEIEICHUE
LIAPOBOT'0 CErMEHTA, IIAapOBOro CJIOA,
HIApPOBOTO CEKTOpa.

IpumeHsTL GOpMYIIBI
JUTSL HAXOXKJICHHSI 00bEMOB IIIAPOBOTO
CETMEHTA, IIIaPOBOT0 CEKTOPa
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[TonoOHbIE TENa B MPOCTPAHCTRBE.
CooTHoleHUST MEXTy TIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MTOTOOHBIX
TN

Pemarb crepeomeTpuyeckue 3a1aum,
CBSI3aHHbIE C O0bEMOM Iapa U
TJI0IAIbIO C(PepBl.

MoaenupoBarb peajbHbIC CUTYallUN
Ha S3BIKE T€OMETPHUM, HCCIEI0BATH
MIOCTPOEHHBIE MOJIENN

C UCTIOJIb30BAHUEM T'€OMETPUUECKUX
MMOHATHH.

AKTYaJuM3upoBaTh (PaKkThl 1 METOJIbI
TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUU.

Pemiarb crepeomerpryeckue 3anauu,
CBsI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
1 TIOBEPXHOCTEH MOTI0OHBIX TEIT B
MPOCTPAHCTBE.

MonenupoBarb peajbHbIC CUTYaIlUN
Ha S3BIKE T€OMETPHUM, HCCIIEI0BATH
MIOCTPOECHHBIE MOJAEITHU

C UCTIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATHI

BGKTOpBI N KOOPAWHATHI B

MIPOCTPAHCTBE

10

Bektop Ha IOCKOCTH W B
MPOCTPAHCTBE. Cnoxenue 51
BBIYMTAHNE BEKTOPOB. YMHOKECHHUE

AKTYaJIu3upoBaTh (aKkThl © METOIBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHUHU.
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BEKTOpA Ha yucio. Pasnoxenue
BEKTOpa 110 TPEM HEKOMIUTAHAPHBIM
BekTopam. IIpaBumno
napaJiiesenunesa.
Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACHCTBUN C
BEKTOpPaMH.

[IpsiMoyrosibHas cucTeMa KOOpIUHAT

B npocTpaHcTBe. KoopanHarsl
BekTopa. [Ipocrenmue 3anaun B
KOOpAMHATAX. YTOJI MEXIY
BeKkTopamu. CKaisipHOE
IIPOU3BEJICHUE BEKTOPOB.
BeluncieHue yrioB MexXAay IpsIMBIMU
U IIJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOT MPHU
pELIEHNH IeOMETPUYECKUX 3a1a4

OnepupoBaTh MOHATHEM BEKTOD B
MPOCTPAHCTBE.

DopMyJIHPOBATH [IPABUIIO
MapasvieenuIie1a Ipu CIOKEHUU
BEKTOPOB.

CriaaabiBaTh, BBIYUTATh BEKTOPHI,
YMHOXXATh BEKTOpP Ha  YHCIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
OTepaIvi.

JaBarthb onpeneneHue npsIMoyroabHON
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
Bripa3uThs KOOpAMHATEI BEKTOPA YEPE3
KOOPJMHATHI €70 KOHILIOB.

BeiBOoAUTH, HCIIOJIB30BATH (hOpMYyJTy
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaAMH.

Bripaxarth CKalsipHOE MPOU3BEICHUE
BEKTOPOB 4€pPE3 UX KOOPAUHATHI,
BBIYUCIIATDH YTOJ MEXKY ABYMS
BEKTOPaMHU, IByMs IPSIMBIMH.
Haxoauts yron Mexay npssmMou u
IJIOCKOCTBIO, YTOJI MEXKIY IBYMSI
IJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOAAMH.
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BuiBOOMTH, MCNOJAB30BaTh (HOPMYJLY
pPacCTOSIHUS OT TOYKH JO TJIIOCKOCTH
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[loBTOpeHue, 00001IEHNE

W cUCTeMaTu3allisa 3HaHUU

OcHoBHBIE PUTYpBI, (HAKTBI, TEOPEMBI
Kypca IJIaHUMETPUH. 3a/1a4uu
IUTAHUMETPUU U METOJIbI UX PEILICHHUS.
OcHoBHBIE PUTYPBI, (AKTBI, TEOPEMBI
Kypca CTepeoMeTpuH. 3aaaunt
CTEPEOMETPHUH M METOJIbI UX PEIICHUS

Pemarsb npocrenmue 3ana4u

Ha HaXOKJEHUE JJIMH U yIJIOB B
reOMETPUUECKUX PUrypax,
npuMeHsTh TeopeMy Iludaropa,
TEOPEMbI CUHYCOB U

KOCHHYCOB.

HaxonuTsp miommaib MHOTOYTOJIbHHKA,
Kpyra.

Pacno3naBarb nono6Hsie GuUrypsl,
HAaXOJIWUTb OTHOLICHUS JUIMH U
IJIOIA e .

Hcnonb30BaTh pu pelIEHAN

CTEPEOMETPUUECKUX 3a7a4u (HaKThI
¥ METOJBI TTIAHUMETPHUH

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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PABOYASA TIPOITPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTB N
CTATUCTUKA»

HOACHUTEJBHAS 3AIIMCKA

YueOHblii Kypc «BeposSTHOCTh W CTaTUCTHKa» 0a30BOTO YPOBHS SIBIISETCA
NPOIOJKCHUEM | Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca ©0a30BOro ypOBHS
OCHOBHOTO 0011er0o 00pa3oBanus. YueOHbIM Kypc npeaHa3HavyeH i GOPMUPOBAHUS Y
00yJarommxcst CTaTUCTUIECKON KYIBTYPhI M MIOHUMAHHUSI POJIM TEOPHH BEPOSTHOCTEH Kak
MaTeMaTH4eCcKOr0 WHCTPYMEHTA [UIsi HM3YYCHHS CIY4YailHBIX COOBITHH, BETUYMH U
nporieccoB. [lpm wm3ydeHmm ydeOHOro Kypca 00OramaroTcsi TpPeICTaBICHUS
00ydJarommxcsi 0 METO/IaX MCCICIOBAHMS M3MEHUMBOTO MUpPA, Pa3BUBACTCSl TTIOHUMaHUE
3HaYMMOCTH ¥ OOIITHOCTH MaTEMaTHYECKUX METOIOB IMIO3HAHUS KaK HEOTHEMIIEMOH YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Coneprxanue y4eOHOTO Kypca HAIllpaBIICHO HA 3aKpeIICHHE 3HAHWMA, TTOTYyYSCHHBIX
Npyd W3YYEeHHWH Kypca Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs, U HAa Pa3BHUTHE
NpEACTaBICHUN O CIyYalHBIX BEIUYMHAX W B3aWMOCBS3SIX MEXKIY HHUMH Ha Ba)KHBIX
nprMepax, CIKEThI KOTOPBIX MOYEPIHYTHI M3 OKpY)KaroIero mMupa. B pesymsrare y
00ydaronuxcst JOJDKHO C(hOPMUPOBATHCS MIPEICTABICHUE 0 HAanOoJee yrmoTpeOUTEIbHBIX
M 0o0muX  MareMaTH4eCcKWX  MOJNEJSIX,  HCIOJB3YeMBIX  JUISI  OMHCAHUA
AHTPOTIOMETPUUYECKUX U IEMOTPpaPUUECKIX BEIMIHH, IIOTPEITHOCTEH B pa3IMIHOTO pojia
U3MEPCHUAX, JIUTCIBHOCTH  O€30TKa3HOW  pabOThl  TEXHWYECKHX  YCTPOWCTB,
XapaKTepUCTUK MAaCCOBBIX SBICHUH U MPOLIECCOB B OOIIECTBE.

B coorBercTBMM C yKa3aHHBIMH II€JIIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh U CTAaTUCTHUKA» AJIsl YPOBHS CpelHEro ooiiero oopa3oBaHusi Ha 6a30BOM
YpOBHE BBIACNIEHBl CIEAYIOIINE OCHOBHBIE coaepkareiabHble JUHUU: «CiydaiiHble
COOBITUS U BEPOSTHOCTNY, «CiyuyaiiHble BEJTMUNHBI U 3aKOH OOJIBIINX YHCEI».

BaxHnyio d9actp yueOHOro Kypca 3aHMMAeT H3YyYeHHE TE€OMETPHUYECKOTO U
OMHOMHAJIBHOTO PACIpEeNIeHU M 3HAKOMCTBO C UX HEMPEpPBIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacCIpeeICHUIMU.

Coneprxanue nmuaun «CirydaitHble COOBITHS U BEPOSATHOCTHY CIIY)KHT OCHOBOU JJIs
GopMupoBaHUS TPEACTABICHUI O PacHpeeICHUN BEPOSTHOCTEH MEXIy 3HAYCHUSIMU
CIIy4alHBIX BEJIMYUH, a TAKXKe 3Ta JUHHUS HEoOxXoauma Kak 0asza ais U3ydeHHs 3aKoHa
OonpmuX yncen — GyHIaMEHTAIBHOTO 3aKOHA, JCHCTBYIONMIETO B MPHUPOJE U OOIIECTBE U
MMEIOIIET0 MaTeMaTuyecKyto popmannzannio. Cam 3aK0H OOJBIINX YUCEI MPEAaraeTcs
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B O3HAaKOMUTEJILHON (opMe ¢ MUHUMAIBHBIM HCIOJIB30BAHUEM MAaTEMaTUYECKOrO
dbopmanuzma.

Tembl, CBsi3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMU BEJIUYUHAMH, AKIEHTUPYIOT
BHHMaHUE OOYYaloOIMUXCs Ha OMUCAHUU M U3YUYEHUU CIyYalHBIX SIBICHUN C MOMOIIbBIO
HenpephIBHBIX  (QyHKIMI. (OCHOBHOE BHHMaHUE YIENAETCS IOKa3aTeIbHOMY U
HOPMAaJIbHOMY pacipeiesICHUsIM, IIPU STOM IIPEANOaracTcss 03HaKOMUTEIbHOE U3YUCHUE
Marepuaia 0e3 J0Ka3areIbCTB MPUMEHSIEMBIX (DAKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX [JIi M3YyYCHHs Y4YeOHOro Kypca
«BeposiTHOCTB U cTaTucTKa) — 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11
kinacce — 34 gaca (1 gac B Hezelno).

COAEP XAHHUE OBYYEHUA

10 KJIACC

[IpencraBnenre JOaHHBIX C TOMOMIBIO Tabnuiy u  guarpamm. CpenHee
apuMeTHIecKoe, MeIuaHa, HanboJbIllee U HaMMEHbIIIee 3HAYEHUsI, pa3Max, TUCIIePCUs
U CTaHJapTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB.

CrnydaliHble SKCIIEPUMEHTHI (OMBITBI) M CIy4dalHbIEe COOBITHS. DleMEHTapHbIE
coObITHsl  (Mcxoabl). BeposTHOCTH cityyaliHOro coObiTUA. brnu3zocTh 4YacToThl U
BEPOATHOCTU COOBbITHI. Cily4aifHble OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU
COOBITHSMU.

Omnepanuu HajJ COOBITUSIMU: TE€peceueHue, OObETUHEHUE, MPOTUBOIIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opmyna cloKEeHUS BEPOSITHOCTEH.

VYcinoBHasE BEPOATHOCTb. YMHOXKEHHME BEpOSTHOCTEH. JlepeBo ciydallHOTrO
skciepuMeHnTa. @opMmyra nmojaHoM BepoaTHOCTH. HezaBUCHMBIE COOBITHS.

KomOunaroprnoe mpaBuio ymHOkeHus. llepectanoBku u dakropuan. Yucio
couetanuii. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

bunaphbiii crmydaiiHbli ONBIT (MCHBITAHHWE), ycnex W Heynada. HeszaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUMN 710 IEpBOro ycnexa. Cepusi He3aBUCUMBIX
ucnblTanuid bepuymnu.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposTHoCcTel. JluarpamMmma pacnpeaeaeHus.
[Ipumeps! pacnpeiesieHuid, B TOM YUCJE, TeOMETPUUYECKOE U OMHOMUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIYYAUHBIX BEJIMYHMH: MAaTEMAaTH4YE€CKOE OXHUIAHUE,
OUCTIEPCUS W CTAaHJApTHOE OTKJIOHEHWE. [IpuMepsl NPUMEHEHHsT MaTeMaTU4eCKOTO
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O’KMJIaHUs1, B TOM YUCJIE B 3a71a4aX U3 IOBCEIHEBHOM )XKU3HU. MaremMaTnyecKoe 0KUJaHNue
OMHApHON Cily4alHOM BeNMYMHBI. MaremMarnyeckoe OKHMIAHUE CYMMBbl CIy4YalHBIX
BEJIUYMH. MaTeMaTnyeckoe OKUuAaHUE U JUCTIEPCHUsi TEOMETPUUYECKOTO U ONHOMUAIBHOTO
pacupeneseHun.

3aKoH OOJNBIIMX YHCENl U €ro pojib B HayKe, pUpoae U obuiecTBe. BoiOOpOoUHBIit
METOJ UCCIIEJOBAHUN.

IIpuMepsl  HENpepbIBHBIX — Cly4aWHbIX BenuduH. [loHATHE O IIOTHOCTH
pacrpeneneHus. 3ajadd, MPUBOASIIIME K HOPMalIbHOMY pactpeneneHuto. [lonstue o
HOPMaJIbHOM paclpeIeIICHUN.

HPEAMETHBIE PE3YJ/IBTATHI

K xoH1y oOyuenust B 10 kjacce oOydaroniuiicss mogy4uT CIAeaAyIolue NpeMeTHbIE
pE3YAbTaTHI:
YUTaTh U CTPOUTH TAOJHIIBI U JUATPAMMBI;

OIIepUPOBATH MOHATUSAMH: CpeaHee apuPMeTHIecKoe, MeIuana, HauoosbIIee,
HauMEHBIIICE 3HAUYCHUE, pa3MaX MacCHBa YHUCJIOBBIX JIAHHBIX; OMIEPUPOBATH OHITHSIMMU:
CIIy4aWHBIH SKCIEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE, JJIEMEHTApHOE COOBITHE
(3eMeHTapHBIM HCXOJ]) CIIy4alHOTO OIbITa, HAXOAUTh BEPOATHOCTH B OMNbBITaX C
PABHOBO3MOKHBIMU CJIyYaHBIMH COOBITHSIMU, HAXOIWTh W CPaBHUBATH BEPOSTHOCTHU
COOBITUH B HW3YYCHHBIX CIyYalHBIX JKCIIEPUMEHTAX; HaXOIUTh U (DOPMYIUPOBATH
COOBITHS: TIEpeceUeHUEe U 00bETMHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTHBOTIONOKHOE
JAHHOMY COOBITHIO, TOJB30BAThCS JUarpaMMamMu Oinepa W GOPMYIONH CIIOXKECHUS
BEPOSITHOCTEH TPH PEIICHUY 3aJla4; OINEPUPOBATh MOHATHIMU: YCIOBHAS BEPOATHOCTD,
HE3aBUCHMbIC COOBITHS, HaXOAUTh BEPOSTHOCTH C TOMOIIBIO IpaBUjia YMHOXKCHHS, C
IIOMOIIIBIO JIEpeBa CIYIaiHOTO OMBITA; MPUMEHATH KOMOMHATOPHOE MPABIIIO YMHOKCHUS
IIPU PEIICHUH 3a/1a4; OTIEPUPOBATh MOHITUSMH: UCIIBITAHUE, HE3aBUCUMBIC MCIIBITAHUS,
Cepus HCIBITAHUM, yCIeX W Heyldada, HaXOAHWTh BEPOSTHOCTH COOBITHH B CEpUHU
HE3aBHCUMBIX UCITBITAHUH JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOITHOCTH COOBITHI B CEPUH

UCOBITAHUN
bepnymu; ONEpUPOBATh MOHATUAMHU: Cly4YalHasi BEJIWYMHA, PACHPEICIICHUE
BEPOSITHOCTEM,

JIarpaMma pacrpeiesIeHusI.
K xoniry oOyuenus B 11 kiaacce oOyyaromuiics: MOIyYUT CIAEAYIOUIME MPEIMETHbIC

pEe3yNbTaThI:

CPaBHMBATh BEPOSITHOCTH 3HAYCHUI CIYYalHOW BEJIMYUHBI 110 PACHPEACICHUIO WU
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C TMOMOLIBI0 JuarpamMM; OIEPUPOBATH IOHATHEM MAaT€MAaTHYECKOrO OKHMIAHMS,
IIPUBOMTh NIPUMEPHI, KaK IPHUMEHSAETCS MAaTeMaTUYeCKOe OXKHUIAHUE CIy4yalHOU
BEJINYMHBI HAXOIUTh
MaTeMaTHYECKOE OKUIAHUE IO JAHHOMY PACIpPEIECIICHUIO;

MMETb MPEACTABICHNE O 3aKOHE OOJIBIINX YUCET; UMETh

IIPEICTABICHUE O HOPMAJIIBHOM PACIIPEACIICHUM.
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TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |KomnuecTBo OcCHOBHOE COfIep>KaHKe OcCHOBHbIE BUJIBI JEATECILHOCTH
(Tembl) Kypca 4acoB oOy4aronuxcs
[IpencraBnenrue MaHHBIX H 4 [IpencraBnenue JaHHBIX C TOMOIIBIO N3Baexars nHpOpMAIUIO U3 TAOIHUIL
OIMucCarcjibHasa CTaTUCTHUKA Ta6J'II/III " JuarpaMm. CPGJIHCC U 1uarpamMm, HCNoJb30BaTh Ta6_]]1/111[,1
apudmeTHIecKoe, MeInaHa, U IMarpaMMBbl JIJIs TIPECTaBICHUS
HAaHOOJIBIICE U HAUMCHBIICE SHAYCHUS, | (1o oo T T—
pasmax, TUCIepCusi, CTaHJAPTHOE
OMHCaTENIbHbIE XapaKTEPUCTHKU
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
JTAHHBIX.
BelaBuraTh, KpUTHKOBATH THIIOTE3bI
0 XapakKTepe CIy4yalnHOW U3MEHYNBOCTH
U OTIpeNeIonuX e€ ¢pakropax
Cityuaiinbie OTIBITHI u 3 CityyaiiHble SKCIIEPUMEHTHI (OTBITHI) U

CIy4dailHble COOBITHUSI, OIBITHI
C PaBHOBO3MOKHBIMHU

QJICMCHTAPHBIMH HCXOAaMH

CIy4alHbIE COOBITHSI.

DnemeHTapHbIE COOBITHS (MCXOBI).
BeposTHOCTB CiydaitHOTO
coOpITHs. BeposTHOCTH COOBITHI B
OTIBITAaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH.
[TpakTdeckas pabora

BoigeasiTb Ha mpuMepax ciyvyaiHbIe
COOBITHSI B OIMCAHHOM CIIy9aifHOM
OTIBITE.

DopMyJTHPOBATH YCIOBHS MTPOBEICHUS
CJIy4alHOTO OIIbITA.

HaxonuTh BEpOSATHOCTH COOBITHI

B OIBITAX C PABHOBO3MOXXHBIMU

ncxogamMu.
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MoaeaupoBarb OIIBITHI c
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU

HCXoJaMHu B XOI€C HpaKTquCKOﬁ pa6OTI>I

Omnepanuu HaJT COOBITHSAMU,

CJIOKEHHUE BEPOATHOCTEN

Omneparnuu HaJl COOBITUSMU:
nepeceueHue, 00beTMHECHUE COOBITHIA,
IIPOTHUBOMIOJIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyna
CJIO’KEHUS BEPOATHOCTEN

Hcnonb3oBaTh AuarpamMmsel Jijepa u
CIIOBECHOE OITUCAHHUE COOBITHI TSI
(bOpPMYITHPOBKY U U300paKEeHUS
OOBETMHEHHUSI U TIEPECEUCHUsT COOBITHH.
Pemiath 3a1auM C HCTIOTB30BaHUEM
(bOpMyITBI CIIOKEHUST BEPOITHOCTEN
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YC10BHast BEpOSATHOCTD,
JIEPEBO CIIYYalHOTO
ombITa, GopMysia MOJTHOU
BEPOSITHOCTHU U
HE3aBUCUMOCTH COOBITUI

YcnoBHast BEpOSTHOCTh. YMHOKEHUE
BEPOSTHOCTEU. JlepeBo CiydalHOrO
akcnepuMenTa. GopMmyiia noaHou
BepoATHOCTU. HezaBucumeble coObITHS

Pemrars 3ajayM Ha HaxOoXICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCIIC
YCIOBHBIX C IIOMOLIBIO  JEpeBa
CJIy4alHOIO OIIbITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITHI
nmo dopMyie ©W 1O OpraHu3aIuu
CJIy4alHOI'O OITbITA

DneMeHTbhl KOMOWHATOPUKH

Kombunaroproe npasuio
yMHOXeHUs. [lepecTaHOBKY U
daxropuan. Yuciio coueTaHuii.
Tpeyronsuuk Ilackans. @opmyna
ounoma Hrrorona

HNcnonb30BaTh MpaBuiio YMHOKEHUS
JUISL TIEPEYHCIICHUS] COOBITUI B
cinydaitHom onbiTe. Ilonb30BaThCs
bopMyIol U TPEyroJIbHUKOM
[Tackang nJist onpenesieHus yncia
COUETaHUM

CepI/II/I II0CJIEA0OBATCIIBHBIX

UCTIBITAHUMN

buHapHBIN ClTy4aillHBIN OIBIT

(ucmipITaHMEe), ycIex W Heyjgaya.
HeszaBucumbie wucnsiTanus. Cepus
HE3aBUCHMBIX UCIIBITAHUU 10 IEPBOTO

Pa3ouBaTh Cl10XKHBIE SKCTIEPUMEHTHI
Ha OT/AeNbHbIE UCTIBITaHus. OcBauBaTh
MOHSITUSA: HCTIBITAHUE, CEPUs
HE3aBUCUMBIX UCITBITAHUH.
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ycrnexa. Cepust HE3aBUCUMBIX
vcnbeiTanui beprymiu.
[IpakTuyeckas padora ¢
HCII0JIb30BAHUEM DJIEKTPOHHBIX
Ta0IHIY

IIpuBoIUTHL NPpUMeEPHI CEpU
HE3aBUCUMBIX UCTIBITAHU.
Pemiarsb 3a5a4um Ha oOUCK
BEPOATHOCTEN COOBITUH B CEPUU
WCIIBITAHUN J10 IEPBOTO yCIEXA U B
cepusiX UcubITaHu bepHysu.
N3yuyarhb B X0/1€¢ NPAKTUYECKON
padoThbI C UCIIOJIL30BAHUEM
AIIEKTPOHHBIX TAOJIUIl BEPOITHOCTU
COOBITHI B CEpUSIX HE3aBUCUMBIX
WCTIBITAHU

Crny4aiiHble BETUUUHbI

" pacClIpCaciCHus

CinyvaiiHas BeJIMUMHA.
Pacnipenenenne BEpOSITHOCTEN.
Huarpamma pacnpeaenenus. Cymma u
IIPOU3BEJICHUE CIIyYalHbIX BEJIUYHH.
[Ipumepsl pactipeneseHuii, B TOM
YHUCJIE TEOMETPUUYECKOE U
OMHOMUATIFHOE

OcBauBarb NOHATHA: CIydailHas
BEJIMUMHA, pacipeiesieHue, Tabauma
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTH NPpUMEPHI
pacIpeiesieHui, B TOM YHUCIIe
reOMETPUYECKOTO U OMHOMHUAILHOTO.
CpaBHUBAaTB pacnpeeIeHUs
ciay4darHbiXx BeqnuuH Haxonurb
3HAUYECHUSI CYMMBI U MIPOU3BENCHUSA
ciiy4alHbIX BeIU4uH. CTPOUTH U
pacno3HaBaTb TEOMETPUUECKOE U
OMHOMMAJIBLHOE pacipeielieHHe
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[loBTOpEeHue, 0000IICHUE,
CUCTEMAaTU3alus 3HaHUI

OnucareiapHasi CTaTUCTHKA.
CityyaiiHble ONBITHI U BEPOSITHOCTH
ClIy4alHbIX cOObITHH. Oneparuu Haj
COOBITHSIMH. DIIE€MEHTBI
KOMOWHATOPUKH, CEPUU HE3aBUCUMBIX
HWCHBITAaHUMN

IHoBTOPATH U3yYEHHOE

Y BbICTPAUBATh CUCTEMY 3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIIACC

HaunmenoBanue pasnena |KonmdectBo OcHOBHOE coziepKaHHe OCHOBHBIE BUJIBI IEATEILHOCTH
(TeMbI) Kypca 4acoB 00yJarommXcst
Maremarndeckoe 0XKUIaHue 4 [Mpumepsr PUMCHCHUS

CIy4alHOM BEJIMYHHBI

MaTeMaTHYeCKOTO OXKUIaHUS
(cTpaxoBaHue, J0TEpES).
Maremarnueckoe OKHMJIaHHE CYMMBI
CITy4aiHBIX BCJIMYHH.
Maremaruueckoe OXKUIaHUEC
TeOMETPUUECKOT0 1 OMHOMMAJIBHOTO
pacnpeneeHun

OcBauBarp NOHATHE MAaTEMATUYECKOTO
OKWJAHUS.

IIpuBOAUTH U 00CYKIATH IPUMEPHI
MIPUMEHEHHS] MaTEMaTUYECKOTO

OXHUaaHUAd. Breruucaste MaTeMaTHudecKoe

oxunanue. Ucnoab3oBaTh MoHsATHE
MaTeMaTU4eCKOTo OXKHUAAHUS U €T0
CBOMCTBA MPU PEIICHUH 3a/1a4.
HaxoauTsb 110 U3BECTHBIM (popMyIIaM
MaTeMaTu4eCcKoe OKUIAHUE CYMMBI
CJIy4alHbIX BEJIUYMH.

HaxonuTh 1o u3BeCTHBIM (popMysIam
MaTeMaTU4eCKUe OXKUIAHMS CITyIalHBIX
BEJIMYHH, UMEIOIINX T€OMETPUIECKOE U
OMHOMUATILHOE paCIIpeIeTICHUS
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Jlucniepcus u craHgapTHOE
OTKJIOHEHHME  CIIy4allHOMN
BEJINYMHBI

Jlucnepcus U CTaHIapTHOE
OTKJIOHEHME. Jlucnepcuun
reOMETPUYECKOr0o U OMHOMHAJIBHOTO
pacupenenenusd. Ilpaktuueckas
paboTa ¢ UCIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOIHI]

OcBauBarp TMOHATHS: JHCIEPCHS,
CTaHIAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYUHBI.

HaxoauTthb nucnepcuro 1o
pacIpeaeeHUIO.

HaxonuTh 10 u3BeCTHBIM (popMysam
JUCIIEPCHUIO TEOMETPUYECKOTO U
OMHOMUAILHOTO pacCIpe/iesieHus, B
TOM YHCJIE B XOJ€ MPAKTUUECKOU
paboTHI C UCIIOJIH30BAHUEM
AIIEKTPOHHBIX TaOJIHI]

3aKoH OOJBIINX YHCE

3akoH OoNbIIKMX Yncesl. BIOOpOUHBII
METOJT UCCIICIOBAaHUH.

[IpakTraeckas padota ¢
UCTIOH30BAHUEM DJICKTPOHHBIX
TaOJIHL]

3HAKOMHMTBCS C BHIOOPOUYHBIM METOAOM
MCCIIEA0OBAHUS COBOKYITHOCTH JIaHHBIX.
N3yuaTh B X0J1¢ MPAKTUIECKON pabOTHI
C MCTIOJIb30BaHUEM AJIEKTPOHHBIX TAOJIHII
npUMeHEHNE BRIOOPOYHOTO METO/A
WCCIIEIOBAHUS

HenpepsiBHbIE cityyalinbie

BEJINYUHBI (pacupeieTICHUs )

[IpuMepsl HENPEPBIBHBIX CIIyYaHbBIX
BesnunH. DyHKIMSA  IUIOTHOCTH
pacnpeieseHusl. PaBHOMepHOE
pacnpeesieHue U €ro CBOMCTBa

OcBauBaTh NOHATHS: HEIPEPHIBHASA
Clly4yailHas BEJIWYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIHs TUIOTHOCTH
BEPOSTHOCTH.

IIpuBonuTs mNpUMEPHI HENPEPBIBHBIX
CIIy4ailHbIX BEJIWYHH.
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HaxonuTh BEpOSTHOCTH COOBITHI 110
JAHHOW (YHKIMH IJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOIO paclpeneacHus

HOpMaJIBHOC pacipeaciiCHUC

3agauu, IPUBOASIINE K HOPMAJIbHOMY
pacnpeneneHuto. yHKIUS IIOTHOCTH
Y CBOMCTBAa HOPMAJIbHOTO
pactpenenenus. Ilpaxkruueckas
paboTa ¢ UCHOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUIL

OcBauBaTh MOHATHS: HOPMAJIBHOE
pacrpeeneHue.

BoiessiTh 110 ONTUCAHUIO CITyYaiiHbIC
BCJIMYMHBI, PACTIPEACIICHHBIC TI0
HOpMaJibHOMY 3akoHy. IIpuBOAUTH
npuMepbI 3a71a4, TPUBOAAIINX K
HOPMAJIBHOMY PacIpeIeICHHIO.
HaxoauTh 4MCIIOBbIE XapaKTePUCTHKU
HOPMAaJIBHOTO pacIpeIesIeHus 10
W3BECTHBIM (pOpMyJIaM.

Pemars 3a7aun, CBI3aHHBIC C
MIPUMEHEHHEM CBOMCTB HOPMAJIbLHOIO
pacnpenesieHui, B TOM YHUCIIE C
HCITOJIb30BAaHUEM DJICKTPOHHBIX TaOJIHIIT
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[loBTOpEeHue, 00001IEHNE

W cUCTeMaTu3allisa 3HaHUU

19

[IpencraBnenre JaHHBIX C TOMOIIBIO
TaOJIUI] U JUArpamm, onucaTesIbHas
CTaTUCTHUKA, OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, BBEIYUCIICHHE
BEPOSITHOCTEN COOBITUIA

HOBTOpSITB HN3Y4YCHHOC W BbICTPAMUBATH

CUCTEMY 3HAaHUU

¢ IpuUMEHeHreM GOopMyIT U
rpaguIecKuX METOJ0B
(KkoopauHaTHas npsamas, 1epeBo,
nuarpamMma Jitiepa), ciaydaiHble
BEJIMYUHBI U paCIPECICHNU,
MaTeMaTU4YeCKOe 0XKUIaHUE
CIIly4YaliHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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