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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa mo mMaTemMaTHKE Ha ypOBHE cpelHero oomiero oopaszoBanusi pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, NPEABIBISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHHUIO, M TPAAUIUNA POCCUHUCKOTO
oOpazoBanust. Peanuszanuss mnporpamMMbl 10 MaTeMaTUKe OOECHeYMBAET OBJAJCHUE KIIOUEBBIMH  KOMIETEHIMSIMH,
COCTaBJISIOLMMHI OCHOBY JII CAMOPA3BUTHS U HENPEPBIBHOIO 00PAa30BaHUsI, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YYaOIIUXCS.

B mporpamMme mo maTeMaTuMKe YUYTeHBI HUJed W ToJIokeHUs KoHuenuuu pa3BUTHS MaTEMaTUYECKOTO OOpa3oBaHMS B
Poccuiickoit @enepanuu. B cooTBETCTBUM ¢ Ha3BaHWEM KOHUEMNIMHM, MaTeMaTH4YeCKOe OOpa30BaHUE JIOJKHO, B YAaCTHOCTH,
MPEIOCTABIATh KAKIOMY OOYy4arolmeMycs BO3MOXKHOCTh JOCTHXKEHUS YPOBHS MaTeMAaTHMYECKUX 3HAHHUM, HEOOXOIUMOro JUis
JadbHEWIel YCIeIHON KU3HU B oO1iecTBe. FIMEHHO Ha pellieHre 3TOM 3a/1aun HallesieHa IporpaMMa 1o MaTeMaTuke 0a30Boro
YPOBHSI.

B snoxy uudpoBoii TpanchopMmanuu Bcex cdep YeNOBEUYECKOW JEATENbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0€3 0a30BOI MaTeMaTHYeCKOW MOJTOTOBKU. YK€ B IIIKOJIE MAaTEMAaTHKa CIY>KUT OMOPHBIM NPEAMETOM
JUISl M3YYEHUsT CMEXHBIX JUCLUUIUIMH, a B JKM3HU MOCJIE IIKOJIbI pealbHOM HEOOXOAMMOCTBbIO CTAaHOBUTCS HEMpPEPHIBHOE
obpa3zoBaHue, 4YTO TpeOyeT MOJHOIICHHOW 0a30BO# 0011e00pa30BaTeIbHON MOJATOTOBKH, B TOM YHCJIE M MaTEMaTHYECKON. ITO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO CHELMATBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHUEM
MaTeMaTUKU: U B cepe IKOHOMHKHU, U B OM3HECE, M B TEXHOJOTMYECKUX O0JaCTIX, U Jake B TyMaHUTapHbIX cdepax. Takum
o0pa3oM, Kpyr oO0ydaronuxcsi, sl KOTOPbIX MaTeéMaThKa CTAHOBUTCS] 3HAYMMBIM MPEIMETOM, CYLIIECTBEHHO PaCIIUPSIETCS.

[IpakTrueckasi OJE3HOCTh MaTEMAaTUKKA OOYCIIOBJIEHA TEM, UYTO €€ MPEAMETOM SBJISIOTCS (QyHAAMEHTAIbHbIE CTPYKTYPHI
HalIEro MuUpa: NpOCTPAHCTBEHHBIE POPMBI U KOJIMYECTBEHHBIE OTHOIICHHS OT TPOCTEHIITNX, YCBAUBAEMbBIX B HEMIOCPEIACTBEHHOM
OTbITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IJsi PAa3BUTHS HAyYHBIX M TEXHOJIOTUYECKUX HJIeH. be3 KOHKpeTHBIX
MaTe€MaTUYECKUX 3HAHUW 3aTPyJHEHO IOHMMAHWE IPUHLMUIIOB YCTPOWCTBA W HCHOJIB30BAHMS COBPEMEHHOW TEXHMKH,
BOCIIPUSITUE U MHTEPIIpETalusi pa3HOo0Opa3HOM COIMAIbHON, YKOHOMUYECKOM, MOIUTHYECKOW MHPopManuu, Mano3ppexkTuBHa
MOBCEHEBHAA MTPAKTUUECKas IeATeIbHOCTh. KaXx oMy 4esoBeKy B CBOEH KU3HU NMPUXOJUTCS BBIOJIHATH JOCTATOYHO CIIOKHbBIE
pacuéThl U COCTABIISITh HECIIOXKHBIE ANTOPUTMBI, HAXOAUTh HY>KHbIE (OPMYJIbl U NPUMEHATHh UX, BIAJETh NMPAKTUYECKUMHU



npuéMaMy TEOMETPUICCKUX M3MEPEHUN W TTOCTPOCHUH, YNTAaTh WHPOPMAIIHNIO, MPECTABICHHYIO B BHIy TaOJUIl, JUArpaMM U
rpauKoB, )KUTh B YCIOBUSX HEOMPEACIEHHOCTH U TOHUMATh BEPOSTHOCTHBIM XapakTep CIy4alHbIX COOBITHM.

OIHOBPEMEHHO C pacuIupeHreM cep npruMeHEeHUsI MaTEMaTUKUA B COBPEMEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAHOBUTCS
MaTeMaTUYECKUIl CTUJIb MBIIUICHUS, MNPOSBISIONMIUICS B OINPENEIEHHBIX YMCTBEHHBIX HaBblkax. B mpornecce u3yueHus
MaTeMaTUKH B apceHa] NPUEMOB U METOIOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKJIFOUAIOTCA UHIYKIUS U JEAYKIHUS,
000011IeHNe U KOHKpPETU3allusl, aHAIN3 U CUHTE3, KlacCU(PUKallUg U cucTeMaTh3aius, abctparupoBanue U aHanorus. OObeKThI
MaTeMaTUYECKUX YMO3AKIIOUEHUM, TMpaBWia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAaHHM3M JIOTMYECKHX MOCTPOEHUN,
CIIOCOOCTBYIOT BBIpA0OTKE yMeHUs (popMyaupoBaTh, OOOCHOBBIBaTH M JIOKA3bIBATh CYXKIEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIUICHHEe. MaTemMaTuke NPUHAUICKUT BeAylias poiab B (OPMUPOBAHUM AITOPUTMHUYECKOM KOMIIOHEHTHI
MBIIUIEHUSI ¥ BOCIIUTAHUW YMEHUU JIEMCTBOBATH IO 33JaHHBIM JITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATH
HOBBIE. B mporiecce penieHus 3aja4 — OCHOBHOM y4eOHOM JESTENHHOCTA Ha YPOKaX MaTEMAaTUKK — Pa3BUBAIOTCS TBOPUECKAs U
MIPUKJIAJIHAS] CTOPOHBI MBIIIICHHUS.

OO0y4deHune MatremMaTUKe JaET BO3MOKHOCTh Pa3BUBATh y 00YUaIOIMIUXCSI TOUHYIO, PAllHOHATBHYIO U HH(OOPMATUBHYIO PEUb,
yMeHHEe OTOMpaTh HanboJiee MOIXOAIINE SI3bIKOBBIE, CUMBOJIMYECKHE, TpaduuecKkre CpeicTBa JJIsl BBIPAKEHUS CYXKICHUN U
HarJIsiJHOTO UX MPEACTaBICHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM OOIIEel KYJIbTYpbl B COBPEMEHHOM TOJIKOBAHUHU SIBIISIETCSI 00III€€ 3HAKOMCTBO C METOAaMU
MO3HAHUS JIEUCTBUTEILHOCTH, MPEJCTABICHUE O MPEAMETE U METOJI¢ MaTEMAaTUKU, €r0 OTJIMYUSI OT METOJIOB €CTECTBEHHBIX U
T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MPUMEHEHUSI MATEMATUKH ISl PEIICHUS HAYYHBIX U TPUKJIAIHBIX 3a/1a4. Takum 00pasom,
MareMaThuyeckoe o0pa3oBaHKe BHOCUT CBOM BKJIAJ B (pOpMUpOBaHUE OOIIEH KyJIbTYpbl YEIOBEKA.

N3ydeHne MaTeMaTUKU CHOCOOCTBYET ASCTETHUUECKOMY BOCHHUTAHUIO YEJIOBEKa, MOHUMAHUIO KpPAacOThl M HU3SIIECTBA
MaTeMaTUYECKUX PACCYkKICHUN, BOCIIPUITUIO T€OMETPUUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPUH.

[IpuopurerHbiMu 1ensmMu o0yuenus marematuke B 10—11 kiraccax Ha 6a30BOM YPOBHE SIBIISIFOTCS .

dbopMHUpOBaHUE TEHTPATHHBIX MATEMATUYECKUX TOHATHA (YUCIIO, BEJIMYMHA, Te€OMeTpuyeckas (Qurypa, mnepeMeHHas,
BEPOSITHOCTh, (PYHKIMSA), OOECIEUMBAIONINX MPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh MAaTEMaTHYECKOTO O0Opa3oBaHUs
oOyyarommxcsi; MoJiBeicHUE OOydYarolUXCcs Ha JOCTYMHOM JiJIi HMX YpPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHUKH U
OKpY’Kalolllero Mupa, MOHMMaHUE MATEMAaTUKU KaK 4acTh OOIIed KyJbTyphl UEJIOBEUECTBA; Pa3BUTHUE WHTEIIEKTYaJbHBIX U



TBOPYECKUX CIOCOOHOCTEH OOYy4YaromMXCs, IO3HABATEIbHON AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBILLUIEHUS, HHTEpeca K U3YUYEHUIO MaTeMaTUK; (hopMupoBaHue (PyHKIMOHAIBHON MaTeMaTH4eCKOW IPaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMATUYECKUE ACIIEKThl B PEAIbHBIX KU3HEHHBIX CUTYyalUSX U MPU U3YYEHUH APYTHX YYEOHBIX IPEIMETOB,
IPOSIBJICHUS] 3aBUCHUMOCTEM M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh MX Ha fA3BIKE MAaTEMATUKH M CO3/1aBaTh MAaTEMaTHYECKHE
MOJENM, TPHUMEHATh OCBOCHHBIM MAaTEMaTH4YeCKW ammapar Uil pelIeHUs IPaKTUKO-OPUEHTHPOBAaHHBIX — 3a/ad,
MHTEPHPETUPOBATH U OLICHUBAThH NOJYUYECHHBIE PE3YJIHTATHI.

OCHOBHBIMM JIMHUSIMU cojep:kaHuss MareMatuku B 10—11 kmaccax sBisroTcs: «Yucna W BbIUHMCIEHUS», «Anredpa»
(«AnreOpanyeckue BBIPAKEHUA», «YpaBHEHUST M HepaBeHCTBa»), «Hauwama wmartemaTmueckoro ananuza», «l'eomerpus»
(«'eomeTpuueckue purypsl u ux cBoicTBa», «M3mMepeHne reoMeTpuyecKux BEIUUUH» ), «BepoaTHOCTb U cTaTUCTUKa». J[aHHbIE
JIMHUM pa3BUBAIOTCS MapajliebHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHMO OJ[HA OT JAPYToi, a
B TECHOM KOHTAaKT€ M B3auMoJeWcTBUH. Kpome 3TOro, ux oObEIMHSAET JIOTMYEcKasi COCTAaBJIAIOIIAsA, TPAJUIMOHHO MpUCyIIas
MaTeMaTUKe W MPOHU3BIBAIOIIAS BCE MaTeMaTUYECKUE KypChl U cojepxkarenbubie duHuu. ChopmynupoanHoe B DI'OC COO
TpeOOBaHUE «BIAJCHUE METOJAaMU JOKa3aTeNIbCTB, AJITOPUTMAaMHU DELICHUS 3ajad, yMEHHE (POpMYJHUpOBaTh ONpPEICICHHUS,
aKCHOMBI U TE€OPEMBI, IPUMEHATh MX, MPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a7auy» OTHOCHTCS KO BCEM
y4eOHBIM KypcaM, a GOpMHPOBaHKE JIOTHUYECKUX YMEHHUM pacipeesieTcs o BCeM rojilaM oOy4eHHs Ha YPOBHE CPEAHEro 0011Iero
o0Opa3oBaHUs.

B cootBerctBUn ¢ ®I'OC COO maTemMaTuka sIBISETCS 00s3aTENIbHBIM IMPEIMETOM Ha JaHHOM YPOBHE 00pa30oBaHUS.
[Iporpammoil o MaTeMaTUKe MpelycMaTpUBAETCs HU3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMmKax TpEX yUEOHBIX
KypcoB: «AireOpa ¥ Hayajga MaTeMaTHUYeCKOro aHanuzay, «l'eomerpusi», «BeposTHOCT M cTathcTHKa». POpMHUpOBaHUE
JIOTUYECKMX YMEHHH OCYIIECTBISETCS Ha NPOTSHKEHUM BCeX JeT oOydeHHs Ha YpOBHE CpeqHero oouiero oOpa3oBaHMs, a
AJIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEP)KaHUE BCEX HA3BAaHHBIX BBIIIE YUEOHBIX KypCOB.

Oo6111ee 4ncIo YacoB, PEKOMEHIOBAaHHbBIX JUIsl U3yueHUs] MaTeMaTuku — 340 yacos:

B 10 xnmacce — 170 yacoB (5 yacoB B Heeno), B 11 kinacce — 170 yacoB (5 4acoB B HEZIEIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O MATEMATHUKE HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA30BAHUA

M3yuenne MaTeMaTHKM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HANpaBlICHO Ha JOCTH)KEHHE OO0ydYarolMMHCS
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB OCBOCHUS YUEOHOTO IPEeIMETA.

JINMYHOCTHBIE PE3YJIBTATDI

B pe3ynbrare uzydeHus: MaTeMaTHUKW Ha YPOBHE CpelHEero o01iero oopa3oBaHus y o0ydaromierocs 0yayT cpOpMUPOBAHBI
CIEAYIOUIUE TUYHOCTHBIE PE3YJIbTAThL: 1) rPakIAHCKOT0 BOCTIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKU OO0YYalolIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
oO1iecTBa, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBax (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP
rpaXIaHCKOro 00I1IecTBa (BBIOOPHI, OMPOCH M JPYyroe), yMEHHE B3aUMOJICMCTBOBATh C COIMAJIbHBIMU HHCTUTyTaMHU B
COOTBETCTBHUH C UX (HYHKIMSIMHU ¥ Ha3HAYCHUEM; 2) MATPUOTHYECKOT0 BOCITUTAHUA:

c(OPMHPOBAHHOCTh POCCUUCKON TPaX]JTAHCKON HIEHTUYHOCTH, YBAKEHUS K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOU
MAaTEMATUKH, LIEHHOCTHOE OTHOILLIEHUE K JOCTHUKEHHUSIM POCCUMCKMX MATEMaTUKOB U POCCUMCKOM MAaT€MaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE DJTHUX JIOCTHKEHUN B JPYTUX HayKax, TEXHOJIOTHsX, cdepax IKOHOMHKH; 3) JAYyXOBHO-HPABCTBEHHOIO
BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJECHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHCHUEM JTOCTHKEHUN HAYKU U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIyIIero; 4) 3¢TeTHYeCKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJItO4ast ACTETUKY MaTEMATUYECKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUN, PACCYKICHUN, BOCIPUUMYNBOCTh K MATEMATHUYECKUM aCHEKTaM Pa3IMYHBIX
BUJIOB UCKYCCTBA; S) (pU3M4eCKOro BOCIIUTAHUSA:

C(bOpMI/IpOBaHHOCTB YMCHHS IMIPUMCHATb MAaTCMATHUUCCKUC 3HAHNUA B MHTEpPECAX
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310poBOro M Oe3omacHOro oOpa3a »HU3HH, OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3/I0pOBbIO (370pOBOE MUTAHUE,
cOaaHCUPOBAaHHBIN PEXHUM 3aHIATUN U OTABIXA, PEryJsipHas (U3nvecKas aKTUBHOCTD), (PU3NUECKOE COBEPLICHCTBOBAHHE IMPU
3aHATHUSIX CIOPTUBHO-03/IOPOBUTENBHON JESITEILHOCTHIO; 6) TPYA0BOr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH TPYA0II00US, MHTEPEC K pa3InyHbIM c(hepam mpodeccuoHaIbHOM AeSITEeIbHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOM U €€ MPUIIOKEHUSIMHU, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD Oy ny1ielt mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYEeCKOMY OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha
OPOTSKEHUH BCEW JKM3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B pEHICHUH TMPAKTUYECKUX 3a/ad MaTeMaTHYeCKOM
HAIpPaBJIEHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh IKOJIOTMYECKON KYJIbTYpbl, HIOHUMAHHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKUX IPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLMATBHOM CPEIbl, 0CO3HAHUE II100AIbHOTO XapaKTepa SKOJIOTHUECKUX
npo0sieM, OpHEHTaluss Ha NPUMEHEHHWE MaTeMaTUYeCKUX 3HaHUW Ui pelleHus 3ajad B 00JIaCTH OKpY’Kalolled cpenpl,
IJTAHUPOBAHKE ITOCTYIIKOB M OLIEHKU X BO3MOYKHBIX ITOCIEACTBUN I OKPYIKAOIIEH CPEIbl; 8) HEHHOCTH HAYYHOI'O IIO3HAHUA

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUsSI HayKHM U OOIECTBEHHOU
MPaKTUKH, MOHUMAHUE MAaTEMAaTUYECKON HayKH KaK chepbl 4eTOBEYECKOH EATEIbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAYUMOCTH IS
pPa3BUTHs LMBUJIM3ALMHU, OBJIAJCHUE SI3IKOM MATEMAaTHKH M MAaTEMAaTUYECKOM KyJIbTypOW KakK CpPEICTBOM ITO3HAHUS MHPA,
TOTOBHOCTB OCYILECTBIIATH IPOCKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTD HHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0cBOSHHS MPOrpamMMbl IO MaTEMATHKE Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus y o0ydaroerocs oOyayT
c(OpMUPOBAHBI METANIPEIMETHBIE PE3YJIbTAThI, XapaKTEPU3YIOIIHUECs OBJIaJIEHUEM YHUBEPCATbHBIMU [T03HABATEIbHBIMU
JNEUCTBUAMHU, YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH  JIEHCTBUSIMU u YHHUBEPCATHHBIMU PETYJISATUBHBIMH

JIECTBUSIMHA.

Io3naBaTesibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUS ba3oBbie Jornveckue aeiicTBusi:
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BBISBJISITh U XapPaKTEPU30BATh CYIIECTBEHHbIC TMPU3HAKKM MATEMaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIIEHUWA MEXIY
HNOHATUSAMH, (POPMYITUPOBATH ONPEACIICHUS MOHATH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKALIMUA, OCHOBAHUS JIJIS
000011IeHNs] U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHaAJIU3a; BOCIPUHUMATD, (hOPMYJIUPOBATh U NMPEOOPA30BBIBATH CYHKACHUS:
YTBEPAUTEIIbHBIC
U OTpUIIATENIbHbIE, EUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC; BBIABISATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
nmpoTuBOpedrs B GakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKICHUSX, MTPEAJIaraTh KPUTCPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH 1
MPOTHUBOPEYUMI; JIENIaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U UHIYKTHUBHBIX
YMO3AKJIIOUCHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

MPOBOJAUTE CAMOCTOSITEIBHO JI0KA3aTebCTBA MAaTEMAaTHUUECKUX YTBEPKICHUM (MpsSMbIe U OT MPOTUBHOTO), BHICTPAUBaTh
apryMEHTaIuI0, TPUBOAUTH MPUMEPHI U1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBI, BHIOUPATh CIIOCOO
penieHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS, BBHIOMpATh HaubOojee MOAXOMSIINIMNA C y4ETOM
CaMOCTOSTENILHO BBIJIETICHHBIX KpuTepueB). ba3oBble ucciieoBaTe/ibcKHe 1eHCTBUSA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKAN HWHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIPOCH], (UKCUPYIOIINE
MpOTUBOpEYHE, MPoOJieMy, yCTaHABIMBATH MUCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO TMO3HUIIUIO,
MHEHHUE; TPOBOAUTH CAMOCTOATENBHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBIEHHUS, MPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMH, SIBJICHUSIMH, TTPOLIECCAMU; CAMOCTOSITEILHO (hOPMYJIHPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/ICHMS], UCCIIEI0BaHUs, OIIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 000OIIEHHUI; MPOrHO3UPOBAThH
BO3MOKHO€ Pa3BUTHE MPOLIECCA, & TAKKE BbIIIBUTATh
MPENOJIOKEHHS O €T0 Pa3BUTUU B HOBBIX YcIlIOBUsIX. PadoTa ¢ undopmanmeii:

BBISIBIIATH Je(DULIMTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC
U JIJIS peleHus 3a7a4uu; BEIOMpaTh HH)OPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATh,
CUCTEeMAaTHU3UpPOBaTh W MHTEPHPETUPOBATH HMHMOPMAIMIO PA3IMYHBIX BUAOB M (OpPM NPEACTaBICHUS; CTPYKTypUPOBATH
nH(pOopMaIuIo, MPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH TpaduuecKy; OLEHUBATh HAIEKHOCTh MH(POPMALIUU TI0 CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM
KpUTEepUsaM, chOpMYyJIMPOBAHHBIM CAMOCTOATEIBHO.



KomMmMmyHnkaTuBHbBIEC YHHBEpPCaJbHbIEe YUeOHbIE JeHCTBUA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMHU
U LIeTISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
[0 XOJy PELICHHs 3aJa4l, KOMMEHTHUPOBATh MOJYYEHHBIH pE3yJbTaT; B X0J€ OOCYKIEHHUs 337aBaTh BOIPOCHI MO CYLIECTBY
o0Cy’XIaeMoii TeMbl, MPOOIEMbI, PEIIaeMOil 3a/1a4uu, BEICKA3bIBaTh UJICH, HAIICJICHHBIE HA MOUCK PEIICHHSI, COTIOCTABIISATh CBOU
CYXKJIEHUS C CYXKICHUSMHU JAPYTUX YYACTHUKOB JUaora, 0OHapyXUBaTh pa3iNunue U CXOACTBO MO3ULIUNA, B KOPPEKTHOU (hopme
(dbopMyIUpOBaTh PA3HOIIIACHS], CBOM BO3PaKEHUS; NIPENICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTAa, UCCIEAOBaHMUS,
MIPOEKTA, CAMOCTOSITENBHO BBIOMPATh (POpMAT BBICTYIIEHHS C YUETOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ay IUTOPHUU.

PeryasiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUsI CamoopraHu3amus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 33]Ja4l, BBIOMPATh CIOCOO PEIIEHUs C yUETOM UMEIOLUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAapUaHThl pPEIIEHUN ¢ y4yéToM HOBOM uH(popmainuu. CaMOKOHTPOJIb,
IMOLUMOHAJIBHBII HHTEJJIEKT:

BJIa/IETh HaBbIKAMU MO3HABATEJIBbHOM Pe(IIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB, BJIAJETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTpPOJS IMpolecca U
pe3ysibTaTa penieHus MaTeMaTHUeCKON 3a/Jayu; MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH NMPHU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, NAHHBIX, HAMIEHHBIX OIIMOOK, BBHISBICHHBIX
TPYJHOCTEH; OLCHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIN U YCIOBUSAM, OOBACHATh NMPUYUHBI JOCTHKEHUSI WIIM HEOCTHKEHUS
pE3yJIbTaTOB JI€ATENbHOCTH, HAaXOAUTh OLIMOKY, /JaBaTh OLEHKY MNpHOOpeTéHHOMY omnbITy. CoBMeCTHasi JAeTeJbHOCTb:
MOHMMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON W MHIUBUAYaIbHOW paOOTHI PU PEIIEHUH yUYeOHBIX 3a/1a4, TPUHUMATh
1[eJTh COBMECTHOH JIEATEIBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOU pabOThI, paclpeiesiTh BUIbI paboT, JOTOBapUBATHCS,
o0CyXIaTh MPoIeCcC U pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIbKUX JTIOJICH; Y4aCTBOBATh B TPYMIOBHIX (popMax pabOThI
(obcyxaenus, oOMEH MHEHUH, «MO3TOBbI€ LITYPMbD» U HMHbBIE), BBIMNOJIHATH CBOIO YacTh padOThl U KOOPAWHUPOBATH CBOU
ACUCTBHUSL C JPYIMMH 4YJ€HAaMH KOMAaH/bBI, OIICHWBATh KAadeCTBO CBOErO BKJIala B OOMIMI TPOAYKT TO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.



HPEAMETHBIE PE3YJIBTATBI

HpCI[MCTHI)Ie pPE3yJIbTaTbl OCBOCHHUA IIPOTPAMMBI II0O MATCMATHUKC HaA 0a30BOM YPOBHC Ha YpPOBHC CPCIAHCTO 06HICFO
O6p8,30BaHI/I$I MNpCaACTABJICHBI IIO IOAaM 06yquH;1 B paMKax OTIACJIbHBIX y‘-Ie6HI>IX KYPCOB B COOTBCTCTBYIOIONUX pPaA3aCiIax
IMporpaMmel 110 MaTCMATHUKE.

OEJNEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HOACHUMTEJBHASA 3AIINCKA

Y4eOHsblil Kypc «Anredpa ¥ Hayada MaTeMaTHYECKOTO aHajM3ay SIBISIETCA OAHUM M3 Hanboyiee 3HAYMMBIX B MPOTPAMMeE
CpenHero oduiero 0opa3oBaHus, MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIEUNBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl U3Y4YEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JOTHUYECKOE M aOCTPAKTHOE MBIILICHHE OOYyYaroIlIuXcsl Ha
YPOBHE, HEOOXOAMMOM JJII OCBOCHHSI YUEOHBIX KypcOB MH(GOPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax
y4e0HOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaln3a» OOydJarommMecs OBJIAJIEBAIOT YHUBEPCATBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpas ((OpMyIHpPyeT CBOM JAOCTHKEHUS B MaTeMaTHIECKO GopMme.

Y4eOHsbIif Kypc anreOpbl ¥ HadaJl MaTEeMaTHUeCKOTO aHalln3a 3aKJIabIBaeT OCHOBY JJISl YCIICIITHOTO OBJIAJICHUS 3aKOHAMH
bu3uKM, XUMUH, OWONOTMH, TOHUMAHHWS OCHOBHBIX TEHICHIMH JKOHOMUKH M OOINECTBEHHOW JKW3HH, TO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIOJB30BaTh UX B MOBCEAHEBHOMN
*U3HU. B TOXKE BpeMs oBnazieHne abCTpakTHBIMU U JIOTHYECKH CTPOTUMHU MaTEeMAaTUYECKUMU KOHCTPYKIMSIMHA Pa3BUBAET YMEHHUE
HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHHWS, HCIONB30BaTh O00O0OIIEHHE U KOHKPETH3AIHIO,
abcTparupoBaHue W aHAJOTHIO, (pOpMHpYyeT KpeaTMBHOE M KPUTHUYECKOE MbIIUIeHHE. B Xomae m3ydeHus: anreOpbl W Hauail
MaTEeMaTHYECKOr0 aHajn3a Ha YpPOBHE cpefaHero oOmiero oOpa3zoBaHUS OOydYaromIuecs MOJTy4YarOT HOBBIA OMBIT pPELICHUS
NPUKIATHBIX 3aJlad, CAMOCTOSTEIBLHOTO IMOCTPOEHUS MaTeMaTHUYEeCKHX MOJENell pealbHbIX CHUTyallMi M HWHTEepIpeTalun
MOJyYEHHBIX PEUICHHU, 3HAKOMATCSA C MPUMEPAMH MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M B HCKYCCTBE, C
BBIIAIOIIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.
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Y4eOHblil Kypc anreOpbl U Hadyajd MaTeMaTHYECKOTO aHalu3a O0JIaJacT 3HAYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIINAIIOM,
KOTOPBIN peanu3yercs Kak uepe3 yueOHbli MaTepua, criocoOCTBYONINM ((OPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS, TaK U YEPE3
cnenupuKy y4eOHOH MAESITEeNbHOCTH, TPeOYIOIIeW CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH, MPOJOJDKUTEIBHON KOHIEHTpAIUU
BHHMAaHHS U OTBETCTBEHHOCTH 3a MOJyYECHHBIN PE3yJIbTaT.

B ocHoBe MeToankK 00yueHus ajireOpe u HadyajaaMm MaTeMaTUYECKOT0 aHaIN3a JICKUT I€ATeIbHOCTHBIM IPUHIUI 00YUYEHMSL.

B cTpykType nporpammel 1o aiaredpe U HayanaMm aHaJIu3a BBIACISAIOTCS CIIEIYIOIINE CONEPKATEIbHO-METOINYECKUE JINHUY:
«Yucna u BeuuciaeHus», «OyHKIUU U Tpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana maremMaTHdecKoro aHamuzay,
«MHo»xecTBa U J0oruka». Bce OCHOBHBIE COJIepKaTeIbHO-METOAMYECKHUE JINHUH U3y4YatoTCsl Ha POTSKEHUHU JBYX JIET 00yUEeHUS
Ha YPOBHE CpeJHero obmiero o0pa3oBaHusi, €CTECTBEHHO JOIOJHAA APYT APyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU U
pa3nenaMu. J[aHHBIM y4eOHBIM Kypc SIBJISIETCSI MHTEIPAaTUBHBIM, IMOCKOJIBKY OOBEAMHSIET B ceOe CcojepKaHHUEe HECKOJIbKUX
MaTEeMaTUYECKUX TUCUUILUIMH: anredpa, TPUrOHOMETPHUs, MaTEMaTUYECKUI aHau3, TEOPUsl MHOXKECTB U Jipyrue. [lo mepe Toro,
KaK 0Oywyaroluecs OBJIQJIEBAalOT BCE 0oJiee MIMPOKUM MATEMATHUYECKUM allapaToM, Y HHX IOCJIEI0BATENbHO (OPMHUPYETCS U
COBEpUIEHCTBYETCSl yMEHHE CTPOUTh MATEMAaTUYECKYIO MOJIEIb PEAJIbHOM CUTYAIH, IPUMEHSATh 3HaHUS, TIOJYyYEHHbIE B YUEOHOM
Kypce «Aurebpa v Hayajla MaTeMAaTUYECKOTO aHau3ay, JUIsl PEIICHUs] CaMOCTOSTENIbHO C(POPMYTUPOBAHHON MaTeMaTHUYECKON
3a/1ayy, a 3aT€M MHTEPHPETUPOBAThH NOJYYECHHBIN PE3yJIbTAT.

CopepxxarenpHo-MeTOIMYeCKass JUHUS «Yuclia U BBIYUCIEHUS» 3aBeplIaeT (OPMUPOBAHME HABBIKOB HCIOJIb30BAHUS
NEeUCTBUTEIBHBIX YKCEI, KOTOPOE ObLJIO HAauaTO Ha YPOBHE OCHOBHOIO 00ImIero oopazoBanus. Ha ypoBHe cpenHero ooOiiero
oOpa3zoBaHusi 0co00e BHHMaHHE yjaensercd (OPMUPOBAHUIO MPOUYHBIX BBIYMCIWTEIBHBIX HABBIKOB, BKJIIOYAIOUIUX B CeOs
HCIIOJIb30BaHUE PA3IMYHBIX (POPM 3alHUCH JEHCTBUTEIILHOTO YMCIIA, YMEHUE PALlMOHAIBHO BBIOIHATH IEUCTBUS C HUMH, J€NIaTh
NPUKUAKY, OLICHUBATh pe3yibTaT. OOyuaronecs: Noay4yaloT HABBIKKA MPUOIMKEHHBIX BHIYMCICHUHN, BBIMOJIHEHUS TEHCTBUH C
YUCJIaMM, 3alMCAaHHBIMM B CTaHAAPTHOM QopMe, HCHOJIb30BAHMUS MATEMAaTHUYECKMX KOHCTAaHT, OLEHHUBAHMS YHUCIOBBIX
BBIPAKCHUM.

CopeprkarenbHasi TMHUSA «YPaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCEro 00y4eHHsI HA YPOBHE CPETHETO
o0miero o0pa3oBaHMs, TMOCKOJBKY B KaXJOM paszfesie MpOorpaMMbl MPEAyCMOTPEHO pEIIeHHE COOTBETCTBYIOUIMX 3aj1ad.
OOyuaromuecs OBJIAAEBAIOT PANIUYHBIMA METOJAMHU PEIICHUS LENbIX, PAlMOHAIbHBIX, HPPALMOHAIBHBIX, MMOKA3aTEeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHM, HEPABEHCTB M UX cucTeM. [lomyueHHble yMEHUs UCHOJb3YIOTCS MPHU
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UCCIIeIOBaHNH (DYHKIMN C MOMOIIBI0 MPOU3BOJHON, PEUICHUH MPHUKIAIHBIX 3a7ad U 33Jad Ha HAaXOXKACHHE HAUOOJIBIINX U
HauMEHbIINX 3HaUeHUN QyHKIMU. JlaHHAs coiep KaTeIbHas IMHUS BKIIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHUN BBITIOIHSTH
pacuétel 1o Qopmysam, npeoOpa3oBaHMsl LEIbIX, PAlMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHUH, a
TaK)K€ BBIPAKEHUH, COJEpKAIIMX CTENeHH M Jyorapudmbl. braaromaps u3ydeHHio aireOpandeckoro mMarepuayia MpOUCXOIUT
JalbHEHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAaKTHOTO MBIILICHUS 00ydJaromuxcs, OPMUPYIOTCS HABBIKU JIEAYKTUBHBIX
paccyxaeHuild, paboTel ¢ CUMBOJIBHBIMU (hOpMaMH, MPENCTaBICHHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEW B BUJE PAaBEHCTB U
HepaBeHCTB. AnreOpa npeiaraet 3pQEeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUS NMPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK 3bIKa HAYKH.

ConepxaTeabHO-MeToAndecKast TUHUS « DYHKIMH U TpapUKI» TECHO TeperuieTaeTcs ¢ APYruMy JTMHUSIMH y9eOHOT0 Kypca,
MOCKOJIBKY B KaKOM-TO CMBICII€ 3a/1a€T TOCJIEeI0BATeIbHOCTh M3y4YeHUs1 mMaTepuaina. M3ydeHue CTeneHHOM, MOoKa3aTebHOM,
Jorapu(MUIECKON M TPUTOHOMETPUIECKUX (DYHKITHI, UX CBOMCTB U Tpa(UKOB, UCIIONB30BaHNUE (DYHKIIMHA TSI PEIICHHS 3a1a4 U3
JIPYTUX YUYEOHBIX IIPEAMETOB U PeabHOM )KM3HU TECHO CBS3aHO KaK C MATEMAaTUUYECCKUM aHAJIHU30M, TaK U C peIlieHHeM ypaBHEHUM
1 HepaBeHCTB. [Ipu aTOM O0sbIIOe BHUMaHUE yACIIeTCS ((OPMUPOBAHUIO YMEHUS BBIpaXKaTh (HOPMyJIaMy 3aBUCUMOCTH MEXKTY
pPa3TUYHBIMKA BEJIMYMHAMHM, WCCIICIOBATh MOJyYeHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Marepuan comepKaTeIbHONH JTUHUHN
HalleJICH Ha Pa3BUTHE YMEHUM M HABBIKOB, MO3BOJISIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMU B Pa3IudHON dopme:
aHAIUTHYECKOM, rpaduyeckod U ciioBecHOM. Ero wusydeHwe CrnocoOCTBYET pPa3BUTHIO QJITOPUTMHUYECKOTO MBIILICHUS,
CITOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AILIMK, KCTI0JIb30BAHUIO aHAJIOTHIA.

ConepxatenbHas nuHUS «Hauama wMareMaTM4ecKoro aHaiv3a» MO3BOJSET CYIIECTBEHHO pACHIMPUTh KPYyr Kak
MaTeMaTHYECKHUX, TaK U MPUKIATHBIX 33/1a4, JOCTYITHBIX 00yYaroIIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCThH MCCIIEIOBATh U
CTpPOUTH rpaduku PyHKINUN, OTIPEACIISITh MX HAMOOIBIITHNE U HAUMCHBIITNE 3HAUYCHHS, BRIYUCIIATH TUIOMIAIU GUTYP U OOBEMBI TEIL,
HaxOJIUTh CKOPOCTH W YCKopeHus rmporeccoB. ComaepkaTelbHAs JIMHHWS OTKPHIBAET HOBBIE BO3MOXXHOCTH ITOCTPOCHHSI
MaTeMaTHYECKUX MOJICICH peanbHBIX CUTyaIlui, HaXO0XK/ICHUS HAWITY4IIeTr0 PEIICHUs B MPUKIIATHBIX, B TOM YHUCJIE COIHAIBHO-
PKOHOMHUYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHallM3a CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(hOopMaIbHO-JIOTHYECKOTO M KPEaTUBHOTO MBITIICHUSI, (HOPMUPOBAHUIO YMEHUN PACTIO3HABATH MPOSBIICHUS 3aKOHOB MaTEMATUKHU
B HayKe, TEXHUKE U HCKyccTBe. OOyJaronuecs y3HatOT O BBIIAIOIINXCS PE3YJIbTaTax, MOTYYESHHBIX B XO/I€ PA3BUTHSI MAaTEMAaTHKH
KaK HayKH, ¥ MX aBTOpax.
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CopeprkaTenbHO-METOANYECKast JIMHUS «MHOXKECTBa M JIOTHKAa» B OCHOBHOM ITOCBSIICHA 3JIEMEHTAM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHBIC TPEACTABICHUS TPOHU3BIBAIOT BECh KypC INKOJIBHOW MaTEeMaTHKH W MpeajaraloT HaumOojee
YHHUBEPCATBHBIN S3bIK, OOBEIUHSIONINI BCE pa3/ielbl MATEMaTHKU U € MPUIIOKECHNUN, OHH CBS3BIBAIOT Pa3HbIC MaTEMaTHUYCCKUE
JTUCITUTUINHBI B IMHOE 11e10€. [103TOMy BayKHO J1aTh BO3MOXKHOCTh O0yJarOIIeMyCsl TOHUMATh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEeMAaTHKHU U UCTIOJIB30BaTh €TO IS BRIPAKCHHSI CBOMX MBICIICH.

B yueOHOM Kypce «AnredOpa M Hadalla MaTeMAaTHYSCKOTO aHAIM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI MATEMAaTUYECKOTO
MOJICIIUPOBAHUS, KOTOPHIE TPHU3BaHbI CHOPMHUPOBATH HABBIKM MOCTPOCHHS MOJICICH pealbHBIX CUTYaIlui, UCCIEIOBAHUS dTHUX
MOJIeJIel ¢ TIOMOIIBIO alllapaTa ajreOpbl ¥ MaTeMAaTHYECKOTO aHalli3a W WHTEPIPETAlUd MOJYYCHHBIX pe3yJbTaToB. Takue
3aJlaHusl BIUIETEHBI B KAXIBINA U3 pa3zesioB MPOTPaMMBbI, MOCKOJBKY BECh MaTepHall y4eOHOTro Kypca IIMPOKO MUCHOJIb3YETCs JIJIst
pelIeHus MPUKIATHBIX 3a7a4. [Ipu pemennn peaibHbIX MPaKTUYECKUX 3a7a4 oOydaroliuecs: pa3BUBAIOT HAOIIOAATEIbHOCTD,
yYMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH MPOOIIEMy.
JlesTenbHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3aJad OPTaHW3yeTCS B TPOIECCEe M3YUYEHHUS BCEX TEM
y4eOHOTO Kypca «Anredpa 1 Havajla MaTEMaTUYECKOTO aHaIN3ay.

OO011ee Yncio 4acoB, peKOMEHI0BAHHBIX ISl U3YYeHHUST y4eOHOTo Kypca « Anrebpa u Hauajga MaTeMaTUYeCKOro aHAJIU3ay,
— 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefento), B 11 knacce —102 gaca (3 yaca B HezIelio0).
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COILEPKXAHUE OBYYEHUASA

10 KJIACC Yucia v BbIYUCICHUAA
Panmonanpabie uunciaa. OOBIKHOBEHHBIE W JICCATUYHBIE JPOOM, TMPOIEHTHI, OECKOHEYHBIC IEPUOIUYCCKHE POOH.

ApudmeTnueckre omnepanuu ¢ palroHaIbHBIMUA YHCIaMH, MPeo0pa30BaHUs YHCIOBBIX BhIpakeHuid. [Ipumenenue npoOeit u
IIPOLIEHTOB VISl PEIICHUS IPUKIIAIHBIX 33J1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HU.
JleficTBuTenpHble yncna. PannoHanbHble U MppallMOHANIbHBIE YKClia. ApU(METUYECKHE OlNepauuu ¢ ACHCTBUTEIbHBIMU

gyucinamu. [IpubmmkE€HHbIe BEIYUCIICHNS, TTPaBUila OKPYTJICHUS, TPUKUIKA U OIIEHKA Pe3yiibTaTa BRIYMCICHUH.
Crenens ¢ 1ensimM nokazatenaeM. CtanaaptHas opma 3amucu JeHCTBUTENBHOTO YKcia. Mcnosib30BaHue NOAXOAsIIeH

(bopMbI 3anMCH JEHCTBUTENBHBIX YHCEN AJIS PELIEeHUS MIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS TaHHBIX.
ApudmMeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. JelcTBrs ¢ apuMEeTHUECKUMU KOPHSMU HATYpajbHOM CTETICHH.
CuHyC, KOCMHYC ¥ TaHT'€HC YMCJIOBOI0 apryMeHTa. ApKCHHYC, apKKOCUHYC, ApKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.
[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHbIE TPUTOHOMETPHUECKHUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo1 MUHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.
Pemienne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.
[IpuMeHeHue ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMUYECKUX 3a]ad M 3a7ad U3 Pa3IMYHbIX OOJacTel HAyKH U

pEabHOM KU3HU.
DYyHKIUHN U TPaPUKHU
OyHK1us, cocoOsl 3aaanus pyHkuuu. ['padux pynkuuu. Bzaumuo oOpaTHbie QyHKIIMH.
Oo6nactp omnpeaeneHus 1 MHOXKeCTBO 3HaueHuil Gynkuuu. Hynu ¢ynkuuu. IIpomexyTku 3HaKonoctossHCTBa. YETHBIE U

HeUYETHBIE (DYHKITUH.
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CrenenHas (QyHKUHMS ¢ HaTypaJbHBIM U LENBIM Toka3aTeneM. E€ cBoiictBa u rpaduk. CBoiCTBa U rpaguK KOpPHS n-oif
CTEIICHHU.
TpuronomeTrpuyeckasi OKpyKHOCTb, OIIPEICICHIE TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa.

Hauajna mareMaTHu4yecKoro aHajm3a
HOCJ’IeI[OBaTGJIBHOCTI/I, CITOCOOBI 3aJaHusA HOCHCﬂOB&TCHBHOCTGﬁ. MOHOTOHHBIE IIOCJICAOBATCIIBHOCTH.

Apudmernueckas u reomeTpudeckas nmporpeccun. beckoneuno yoOrpIBaronias reometpudeckas nporpeccus. Cymma
OeCKOHEUHO yObIBarolel reomeTpudeckon nporpeccun. GopmMyra cioKHbBIX OpOLEHTOB. VIcnoib30BaHUE MPOrpecCuu Jist

pCHICHUA pCaJIbHBIX 3aa4 ITPHUKIAJHOI'0 XapaKTepa.

MHo:xecTBa M JIOTUKA
MHoxecTBO, omepalMy HaJl MHOXecTBaMH.  JlmarpaMmsl Oinepa—Benna. [I[pumenenue TeopeTuko-

MHO>XECTBEHHOTO anmapara JUisl  ONHCAaHHS  PEATBHBIX MIPOLIECCOB U SABJICHUM, IIPU PEIICHNUH 3a/1a4 U3 JPYTUX
y4ueOHbIX npeameToB. OmnpeneneHue, Teopema, CIeCTBUE, 10Ka3aTeIbCTBO.

11 KJTACC Yncia u BbIYMCICHUS
HarypanbHabie u niensie uyncina. [Ipu3Haku 1ea1mMoCcTy HelbIX YHCell.
Crenenb c palMoHanbHBIM MOKa3aTeneM. CBolcTBa creneHu. Jlorapudm uucna. [lecaTuynbpie U HATypajgbHbIE
Jgorapu(Msl.

YpaBHeHMs U HEPABEHCTBA
[IpeoOpa3zoBaHue BhIpaXKEHHH, COACPIKANTUX JTOTapU(MBI.
[IpeoOpa3zoBanue BhIpaKeHH, COACPIKAIUX CTETICHH C PAIMOHATILHBIM TTOKA3aTEIeM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.
[TokazaTenbHbIC YPAaBHEHHS U HEPABEHCTRBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.
CucTeMbl JIMHENHBIX YPaBHEHUH. PenieHne NpuKIagHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHUI.
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Cucremsl COBOKYITHOCTHU palilMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.
HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HCPABCHCTB K PCHICHHUIO MATCMATUYCCKUX 3a1a9 U 3ala4 U3 PA3JIMIHBIX obOnacrei HAYKHU
151 peaHLHOﬁ KH3HU.

DOyHKUUM U TpaduKku

Oyukius. [lepuonuueckne ¢QyHkuuu. [IpomMexxyTku MOHOTOHHOCTH (PYHKIIMH. MakCHUMyMbl U MUHUMYMBbI (YHKIHU.
Haubonbiiee n HanMeHblee 3HaueHne QyHKIUU Ha IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpadUKU.

Hcnonb3oBanue rpadukoB GyHKIMNA 711 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Hcnonp3oBanue rpapukoB QYHKIUH  JJI1  HUCCIENOBaHMS  IPOLIECCOB U 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT
MIPU PELIEHUH 33]1a4 U3 APYruX y4eOHbIX MPEAMETOB U peaibHOil xu3Hu. Havajia MaTeMaTH4ecKOro aHajm3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAIOB JUIsl PEIICHUS HEPABEHCTB.

[IpousBoanas ¢yHkuuu. ['eomerpudeckuii U GU3NUECKUN CMBICT TTPOU3BOTHOM.

[IpousBoaHbie 3neMeHTapHbIX (yHKIMA. DOpMyJbl HAXOXKACHHUS TPOU3BOAHOW CYMMBI, MPOU3BEACHHS M YacCTHOIO
(GYHKITUT.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (YHKUIMA HAa MOHOTOHHOCTh U KCTpeMyMbl. HaxoxaeHrue HauboIbIIero u
HAaUMEHBIIETO 3HaUeHUs! QYHKIMN Ha OTpPE3KeE.

[IpuMeHneHne NpOU3BOAHOMN Il HAXOKICHHS HAMIIYYIIETO PEIICHUS B MPUKIIAIHBIX 3aJa4ax, 1 ONPEACICHUS CKOPOCTH
npoiiecca, 3aIaHHOTO0 (HOPMYJIIOH W TpaPUKOM.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

NHuterpan, ero reomeTpudeckuii u puznueckuii cMbici. Beruuciaenue uaterpana mno ¢gopmysie Hetorona—JlelOnuia.

HPEAMETHBIE PE3YJIBTATBI

K koniry o0ydyenust B 10 kiacce o0yyaromuiics MoxyyuT CIeIyONIME IPEeIMETHbBIE pe3yJbTaThl: YHcaa U BBIYUCIEHUS S

OIICpUPOBATH NOHATHUAMMU: PALITMOHATIBHOC U ,HefICTBPITeJIBHOC qHucCiio, OOBIKHOBEHHAS
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U JIeCATUYHAs IpOOb, MPOIICHTHI; BHIOJHATh apu(PMETHUECKUE OTIEPAIlUU C PAIlHOHATBHBIMU U IEHCTBUTEIBHBIMU

YHCJIaMU; BBITIOIHITH NMPUOIMKEHHBIC BRIYUCIICHHUS, UCTIOJB3YS MPaBUiIa OKPYTICHHUS, JeNIaTh

IOPUKUJIKY U OLIEHKY pe3yJbTaTa BbIUMCICHUI; ONIEPUPOBATh MOHATUSMU: CTEIEHb C IIEJIBIM [TOKa3aTeeM, CTaHaapTHas Gopma
3aMucy IEUCTBUTENBHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH, UCTIOIh30BaTh MOAXOIAILYI0 (hOpMY 3alHCH ACHCTBUTEIBHBIX
qrceN IS pelieHHs] MPAKTUYEeCKUX 3a7ad M MPEACTaBICHUS JAaHHBIX; OMEPHUPOBATH MOHATHUSIMHU: CUHYC, KOCHHYC U TaHTEHC
IPOU3BOJIBHOIO YIJIA, UCTIOJI30BAaTh 3aIIUCh IPOU3BOJIBHOIO YIJIa Yepe3 OOpaTHhIE TPUTOHOMETPUUYECKUE PYHKIMH. Y pAaBHEHUS
U HepaBeHCTBA:

ONEPUPOBATh MOHATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, 1€J0€, palMOHAJIbHOE, MpPpAllMOHAIBHOE YpaBHEHHE,
HEPAaBEHCTBO, TPUTOHOMETPUUIECKOE YPAaBHEHNUE; BBITIOJIHATH MPE0OpPa30BaHMs TPUTOHOMETPHUYECKUX BBHIPAKEHUH U pElIaTh
TPUTOHOMETPUUECKUE YPABHEHUS; BBINOJIHATH MPEOOpa3OBaHUs LENbIX, PAlMOHAIBHBIX M HWPPALMOHAIBHBIX BBIPAKECHUN U
pelaTh OCHOBHBIC THIIBI ILIETBIX, PAIIMOHAIBHBIX M WPPAIMOHAIBHBIX YPAaBHEHHA W HEPABEHCTB; MPUMEHSITh YPaBHEHUS U
HEPABEHCTBA ISl PEIICHUS MaTeMaTHUECKUX 3a7a4 U
3a/1a4 U3 Pa3InYHBIX 00JaCTe HAYKH U pealbHON JKU3HH, MOJICIHPOBATh PEaIbHbIE CUTYalluU Ha SI3BIKE alreOphl, COCTaBISThH

BBIpXCHHUS,

YpaBHEHUS1, HEPABEHCTBA IO YCJIOBHIO 3a/1a4H, UCCIIEI0BATh MOCTPOEHHBIE MOJIENU C UCIIOJb30BaHUEM anmnapara aareOpsl.
DOyHkuuu ¥ rpapuku:

OTIepUPOBAThH MOHIATUAMU: (DYHKIIMS, CTIOCOOBI 3a/1aHus (PYHKITUH, 00JIaCTh
OMpeaeNeHUs] U MHOXECTBO 3HaUeHUU (yHKUWHU, rpaduK (PYyHKUIMHU, B3AUMHO OOpaTHbIE (DYHKIHMH; ONEPUPOBATH MOHATHUSIMH:
4ETHOCTh ¥ HEYETHOCTh (PYHKIINH, HYJIA (QyHKIUH,

MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA; MCIIOJIb30BaTh Tpadvku QYHKIWN AJIs pEeIIeHUs] ypaBHEHU;

CTPOUTH U YATATh TPaPUKH TUHEHHON QYHKITUU, KBAIPATUIHONU (DYHKITHH,

CTENEeHHOHN (DYHKLHMU C IeJIbIM MOKa3aTesleM; UCTO0Ib30BaTh rpaduku GyHKIUHN JUIs UCCIIEIOBAaHUS POIIECCOB M 3aBUCUMOCTEM
OpU pelIeHUH 3aad M3 JPYruX y4eOHBIX IMPEIMETOB W PEAJbHOM KU3HHU, BbIpaxkaThb (HOpPMyIaMH 3aBUCHMOCTH MEXIY
BennunHamu. Hayasa MaTeMaTH4ecKoro aHajmnsa:

ONEepPUpPOBAaTh  TOHATUSAMH:  TIOCIEAOBATEIbHOCTh,  apudmMeThdyeckas |

reoMeTpuyecKas MpOrpeccuu; ONeprupoBaTh MOHATUIMU: OECKOHEYHO yObIBaroIIasi FeOMETpUIECcKas MPOrpeccus,
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cymMmMma OECKOHEUHO YOBIBAIOIIEH T€OMETPHUECKOW IMPOTPECCUU; 3aqaBaTh IMOCIEI0BATEIFHOCTH Pa3TUIHBIMU
CII0CO0aMH;
WCITOJIP30BATh CBOMCTBA MOCJICIOBATEILHOCTEH U MTPOTPECCHU JIJIST PEIIICHHUS

peanbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:
ONEPUPOBATH MOHITUAMU: MHOYKECTBO, ONEPALIMU HAJ MHOKECTBAMH; MUCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar
JUTS OTIMCAHUS PEATbHBIX

MIPOIIECCOB U SIBJICHUM, NMPU PELICHUHM 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB; OMIEPUPOBATH MOHATUAMU: ONIPEACIICHUE, TEOpEMa,
CJICJICTBHE, JJOKA3aTeIbLCTBO.

K koHniry o0yuyenus B 11 kiacce 00yyaromuiics MOTyYUT CIECIYIOUIUE IPEIMETHBIE pe3yJIbTaThl: YHCIa M BBIYHCICHHS S

OIICpUpPoOBaTh HOHATUAMHA: HATYPAJIbHOC, LCJI0C YMCIIO, UCIIOJIBb30BATH IMPU3HAKH ACIMMOCTH LECJIbIX YHCCII, PA3JI0KCHHC
4quciia Ha MMPOCTBIC MHOXKUTCIIN OJIA pCIICHUSA
3aJia4; OIICPpHUPOBATH INOHATUCM: CTCIICHDL C PAalMOHAJIbHBIM I1OKA3aTCIJICM,

OIICPHUPOBATH ITOHATHUAMMU: J'IOFapI/I(bM quciia, JCCATUYHBIC U HATYPAJIBHBIC

norapu@Msl.

YpaBHeHMs U HEPABEHCTBA:

IPUMEHATH CBOMCTBA CTENEHH ISl MpeoOpa3oBaHMsl BHIPAKEHUH, ONEPUPOBATh MOHITUSMHU: [MOKA3aTeIbHOE YpaBHEHUE U
HEPABEHCTBO, PEIIaTh OCHOBHBIC TUIIbI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB; BBIINOJHATH MPeoOpa3oBaHUs BBIPAKCHHUIH,
coJiepKallux Jorapu@pmel, ONEpUpPOBATH
MOHATUSIMU: JIOTapU(PMUYECKOE YpaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIMBI JIOTapU(PMUYECKUX YpPaBHEHUU W
HEPABEHCTB; HAXOAUTh PELICHHS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; ONIEPUPOBATH IIOHATUAMHU: CUCTEMA JIMHENHBIX
YPaBHEHUH U €€ pelIeHueE,

HCIIOJIb30BaTh CUCTEMY JIMHEHMHBIX YPABHEHUH Ul PEUICHUS NTPAKTUYECKUX 3a]1a4; HaXOAUTh PELICHMs NMPOCTEUIINX CUCTEM U

COBOKYITHOCTEH PAallOHAJIBHBIX
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YpaBHEHUH M HEPABEHCTB; MOJEIMPOBATH peajbHbIC CUTYallUd HA SI3bIKE ajreOpbl, COCTaBISATh BBIPAKEHHUSA, YPaBHEHMS,
HEpaBEHCTBA M CHCTEMBI IO YCJIOBHUIO 3a/la4yM, HCCIIEOBATh MOCTPOSHHBIE MOJENIM C WCIOJIb30BAHHMEM ammapaTra aareOpbl.
DOyHKUUM U Tpaduku:

OIEPUPOBATH MOHATHAMU: NIEpUOINUEcKas QYHKIHS, TIPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, TOUKHU dKCTpeMyMa (QPyHKIUH,
HanOoJbIllee U HauMEHbIIee 3HAYCHUsT (PYHKIMM Ha TMPOMEXKYTKE, UCIOIb30BaTh MX Ui HCCIeNOBaHUsA (PYHKIUH, 33JaHHON
rpaduKoM; oepupoBaTh MOHATUAMHU: TPa(UKH MOKA3aTENbHOM, TorapuPMUIECKO
U TPUTOHOMETPUYECKUX (DYHKIMH, H300pakaTh MX HA KOOPAMHATHOM IMIOCKOCTH M HCIIOJIB30BATh JUIS PEIICHUS YPAaBHEHUU U
HEPABEHCTB; U300paKaTh Ha KOOPIMHATHON IUIOCKOCTH Ipa(UKH JIMHEHHBIX YpaBHEHUM
U HCHOJb30BaTh MX JJISl PELICHUS CUCTEMbl JIMHEHHBIX YpaBHEHMI; HCIIOJIb30BaTh IpaduKu (PyHKUMH A1 UCCIIETOBAHMS

MIPOLIECCOB Y 3aBUCUMOCTEHN
U3 Jpyrux yuyeOHsix quctumivH. Hayana MaTtemaTudeckoro anaiausa:

OTIEPUPOBATH MOHSATUAMU: HETIPEPhIBHAS (PYHKIIMS, TPOU3BOIHAS (PYHKIIMH, UCIIOJIB30BATh T€OMETPUUECKUHN U (PU3UUECK Ut

CMBICJI IPOU3BOTHON JIJIs PELICHUS

3a/1ad;

HaXOJIUTh MTPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIIUHN, BEIUUCISATH TPOU3BOIHBIC

CYMMBbI, TPOU3BEJICHUS, YACTHOTO (DYHKITHIT; MCTIOJIb30BaTh MPOU3BOIHYIO SISl UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh

U DKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEIOBAHUSI K IOCTPOCHUIO IPAPUKOB; UCIIOJIb30BAThH MPOU3BOIHYIO JI HAXOXKIACHUS
HAWIYy4IlIero PEIIECHUs

B MPUKIAIHBIX, B TOM YHCIE COIMATBHO-DKOHOMUYECKUX, 3aJlayaxX; OIMEepUpOBaATh MOHSATHUSMU: MEPBOOOpa3Has W WHTErpal,
IMOHUMATh FT€OMETPUUYECKUI

1 (PU3UYECKUIN CMBICI UHTErpalia; HaXOIUTh IEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIUIA, BRIYUCIISITH HHTET AT

o ¢popmyne Hetorona—JIeltOHuIa; pemars MpUKIaaHbIC 3a/1a4d, B TOM YHCIIE COMATbHO-DPKOHOMHYECKOTO U

(u3MUeCcKOro xapakrepa, Cpe/ICTBAMH MaTEMaTHUYECKOTO aHAJIK3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasnena  KomuuecTBo OcHoBHoe coziepkanue OCHOBHBIE BUJIBI ICATETHHOCTH
(Temnl) Kypca 4acoB 00yYarommxcs
MHoK€ecTBa pallMOHAIIBHBIX U 14 HUcnoab3oBarh

JNEHCTBUTEIIBHBIX YHACEIL.
PanmonanbpHble ypaBHEHUA U
HEpPaBEHCTBA

MHOXeCTBO, Onepalii HaJl
MHOKecTBaMu. Jluarpammebl
Oinepa—BenHa.

Pannonanbabie yncna.
OOBIKHOBEHHBIE U JIECATUYHBIEC TPOOH,
MPOIEHTHI, 0ECKOHEUHBIE
NePUOIUYECKUE TPOOH.
Apudmernueckue onepamum ¢
palMOHAIBHBIMH YHCIIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [IpuMenenue npobeit u
MPOLICHTOB JJIsl PEIICHUS TPUKIIATHBIX
3aJ1a4 U3 Pa3JIMUYHBIX OTPACIICU 3HAHUMN
Y PEaIbHOW KU3HM.

JlecTBUTENIBHBIC YHCIA.
PartmonanbHbie ¥ MppallMOHAJIbHbBIC
yucia. ApudmMeTnuecKue onepanuu
JNEUCTBUTEIBHBIMU YUCIaAMU.
[Tpubnn>KEHHBIE BBIUMCICHUS,

TEOPETUKOMHOKECTBEHHBIN
amnrmapar Uil OMCaHus X04a
pelIeHUs] MaTEMaTUYECKUX
3a/1a4, a TAKXXe peaIbHBIX
IIPOLIECCOB U SIBJICHUMU, IPU
pEelIeHNH 3a1a4 U3 IPyrux
y4€OHBIX MPEAMETOB.
OnepupoBarb NOHATUSIMMU:
palMOHAIIBHOE YUCJIIO, EUCTBUTEIBLHOE
YHUCJ0, OOBIKHOBEHHAS IPO0b,
JecATUYHAs APOOb, MPOLICHTHI.
BbInoHATh apupMeTHIeCKre
Ofepalny ¢ palMOHAIbHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU;
npUOINKEHHBIC BHIYUCIICHHS,
UCIIOJIb3Ysl MPaBUJIa OKPYTIICHUSI.
JenaTb NPUKHUIKY U OLIEHKY
pe3yJibTaTa BEIYMCICHUI.
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IIpaBUJIa OKPYTJICHUS, IPUKUJIKA U
OLICHKA PEe3yJIbTaTa BbIYMCICHUMN.

OnepupoBaTh NOHATHAMM:
TOXJIECTBO, ypaBHEHNE, HEPABEHCTRO;
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ToxmecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, perieHne
HepaBeHCTBA. MeTol HHTEPBaJIOB.
Pemrenvie nensix n
IpOOHOPAIIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

LIEJIOE U PallMOHAIbHOE YPaBHEHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3soBaHus LEIbIX

17§ palMOHAIIBHBIX BBIPAKCHUU.
Pemiatb OCHOBHBIE THIIBI  LENBIX
UPPALMOHANBHBIX ~ yYPABHEHHW U

HEPaBEHCTB.

IIpumMeHsATH paloOHAIbHbBIE
YpaBHEHUS U HEPABEHCTBA AJIs
pelIeHrss MaTeMaTHYECKUX 3a7a4 U
3a]1a4 U3 pa3iIN4HbIX 00JacTed HayKu
U peajbHOMN KU3HU
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Oynkunu u rpapuku. CTeneHb
C LIEJIBIM II0Ka3aTeIeM

OyHKIMS, CIOCOObI 3aaHNs (YHKIUU.
B3aumno obpathsie ¢pyHKIMU. ['paduk
(GYyHKIIH.

OO06nacTp onpeaeieHUs] U MHOYXKECTBO
3HaueHuil pynkuun. Hymu ¢pyHkimm.
IIpoMeXyTKH 3HAKOIIOCTOSIHCTBA.

YETHble 1 HEUETHBIC QYHKITUH.

CreneHs ¢ 1EJIBIM ITOKa3aTeNIeM.
CranpaptHas Qopma 3amucu
JIICUCTBUTEIILHOT'O YHCJIA.
Hcnonp3oBaHue moaxoasmei
(hOopMBI 3aIUCH JICUCTBUTEIBHBIX
YHCEJT I PEUICHUS MPAKTUIYECKUX
3a/1a4 U NMPEJICTABJICHUS JaHHBIX.

OnepupoBaTb NOHATHUAMM: DYHKIINA,
crocoObl 3a7aHusl PyHKIINY, B3aUMHO
obpatHbie PYHKIIUM, 00TACTh
OTIpeIeNICHUs] 1 MHOKECTBO 3HAYCHHIA
byskmn, rpaduk QyHKIHHA; Y4ETHOCTH
Y HEUYETHOCTh (DYHKLUU, HYJIH
(GYHKIIIH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

BoInoHATH npeodpa3zoBaHus
CTENEHEH C UENbIM I[OKa3aTeNeM.
Hcnonb30Bath cTaHIapTHYIO POpMY
3aliCH  JAEUCTBUTEIBHOIO YHCIIA.
DopMyIHPOBATH

U WJIIOCTPUPOBATH rpadudecKu

CrenenHas GyHKIHS C HATypaJIbHBIM
U [eJIBIM 1ToKazaresieM. E€ cBoiicTBa u

rpaduk

CBONCTBA CTEIEHHOU GbyHKINH.

Bripaxkars ¢gopmysiamu 3aBUCUMOCTH
MEXK1Y BEJIUYUHAMMU.

Hcnoab3oBath nudppoBbie pecypehl
JUTsl TOCTpOCHMSI TpadMKOB (PYHKITUU
Y U3y4YEHHUs UX CBOWCTB
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Apudmernyeckuit KOpeHb n—
O CTEIICHHU.
HppanmonaibHble yYpaBHEHUS

N HCPpAaBCHCTBA

18

ApudmeTnueckuii KOpeHb

HATypaJIbHOU cTereHu. JlerncTBus C
apu(MeTHYeCKUMU KOPHSAMHU N—0if
CTEIICHH.

Peuienne uppanoHalbHBIX YpaBHEHUI
Y HEPABEHCTB.

CoiicTBa 1 rpaduk KopHs N-oi
CTEIICHU

DopMyJIHPOBATH, 32ANIMCHIBATH
B CMMBOJINYECKOH (popMme 1
WLIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS N-OM CTEIIEHH.
BoinmosHsaTh npeoOpazoBaHus
VMPpalUOHAIBHBIX BbIPAKECHUM.
Pemiate  OCHOBHBIE  TUIIBI
VPppalUOHAIBHBIX YPAaBHEHUMU
Y HEPABEHCTB.
IIpumenaTs IS pelieHust
Pa3JIMYHBIX 32124 UPPALHOHAIbHBIC
YPaBHEHHUS U HEPABEHCTBA.
CrpouTsb, ynTaTh rpaduK KOpHS N-Oi
CTEIICHMU.

Hcnoab3oBath nudpoBbie pecypebl
JUTst TOCTpoeHUsI TpadMKOB (PYHKITUI
Y U3YYCHHS UX CBOMCTB

23




@opMyJIIbl TPUTOHOMETPHHU.

Tpuronomerprueckue

YPaBHEHUS

22

CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO
aprymeHnTa. ApKCHHYC, apKKOCUHYC U
apKTaHTEHC YHCIIOBOTO apTyMEHTA.
Tpuronomerpudeckasi OKpy>XKHOCTb,
oTpeesieHue TPUTOHOMETPUIECKIX
(GYHKIMI YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemmenue TpUroHOMeTpUUECKUX
ypaBHEHUN

OnepupoBathb NOHATUSIMH: CUHYC,
KOCHHYC U TaHT'€HC MPOU3BOJIBHOTO
yria.

HUcnoab3oBath 3anUCh
IIPOU3BOJIBHOIO yTJjia Yepe3 0OpaTHbIe
TPUTOHOMETPUUECKUE (PYHKIIUU.
BoIinosHATH peodpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUMN.
Pemiarb OCHOBHBIE THUIIBI
TPUTOHOMETPUUECKUX YPABHEHNN

[TocnemoBaTeIbHOCTH U

poTrpeccuun

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJIaHUS TI0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE TIOCJIEIOBATEIILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccun. beckoneuHo
yOBbIBaIOIIasi reOMETpUYEcKas
nporpeccusi. Cymma 0€CKOHEUHO
yOBIBAIOIIEH Tr€OMETPUYECKON
nporpeccun. Gopmyiia CI0XKHBIX
MpoLEeHTOB. Mcnonp30Banue
MIPOTPECCUH JIJISI PEIICHUS PeabHbIX
3a/1a4 MPUKIAJHOTO XapaKTepa

OnepupoBaTtb NOHATHSIMM:
MOCJIEI0OBATENBHOCTbD,
apu(pMeTHyecKas u reoMeTpuiecKas
nporpeccur; 6eCKOHEYHO yOBIBaroIas
reoMEeTpPUYECKasi IPOrpeccus, CyMma
O0eckoHEeUHO yObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.
3axaBaTh NOCJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IIpumeHsaTs GopMyJ1y CJIOKHBIX
NPOLIEHTOB /ISl pelleHus 3a1a4
Y3 peaJbHOU NPAKTUKH

(C UCTIONB30BAHUEM KATBKYJISITOPA).
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HUcnoan3oBaTh CBONCTBA
MOCJIEIOBATEIbHOCTEN U
MPOTPECCUi

JUISE  pelIeHHs  pealbHBIX  3ajad
MPHUKIIATHOTO XapaKTepa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

[ToBTOpenue, 06001ICHME, 3 OcHOBHBIE MOHATHSA Kypca aJireOpbl U TIpHMEHsITH OCHOBHBIEC MOHSTHS
cCHCTeMaTH3aLus 3HAHUN HavyaJl MaTEMaTUYE€CKOr0 aHaI13a Kypca anre6psl U HaYa
10 knacca, o6001eHNE 1 MaTeMaTUUECKOTI0 aHaIn3a Il
CHCTEMAaTH3aIs 3HAHUI pEIICHMS 3a71a4 U3 PeallbHOM )KU3HU U
JPYTHX MIKOJBHBIX JACIUTIINH
68

25




11 KUIACC

OcHoOBHOE COACPIKaHUC

HanmenoBanwue pasaena  KomuuecTBo OcCHOBHBIE BUJIBI ICATEIHHOCTH
(TemsI) Kypca 4acoB 00yJaronmxcst
CreneHb ¢ parioHaIbHBIM 12 CrerneHs ¢ paruoHaIbLHBIM ®opMyJIMPOBATH, 3aNIUCHIBATH

IMIOKa3aTCICM.

[Toka3aTenbHas byHKIHS.
[TokazaTenbHbIC ypaBHEHUS

Y HEPABEHCTBA

noka3zaresneM. CBONCTBA CTETICHHU.
[IpeobpazoBanue BIpaxkKeHUH,
COJIepIKalINX PallMOHAIbHEIC

creneHu. [loka3zaTenbHble ypaBHEHUS
U HEPaBEHCTBA.

[TokazarenbHast PyHKLMSI, €€ CBOWCTBA
u rpaduk

B CUMBOJINYeCKO# popme U
WLJIIOCTPUPOBATH NPUMepPaMu
CBOMCTBA CTCIICHH.

IIpuMeHATH CBOWCTBA CTENICHU ISt
npeoOpa3oBaHUsl BEIPAKCHUIA.
DopMyJIHPOBATH

1 MWJUTIOCTPUPOBATH rpaduuecku
CBOMCTBA MMOKa3aTeJILHOMN
¢byukiuu. Pemiath OCHOBHBIE
THUIIBI TTOKA3aTENbHBIX YPAaBHEHUN U
HEPABEHCTB.

Hcnoab3oBath nugpoBbie pecypebl
JUTsl TOCTpoeHMsI TpaduKOB (PYHKITUI
Y U3YUYEHHUs UX CBOMCTB
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Jlorapudmuueckass QyHKIHS.
Jlorapudmuueckue ypaBHEHHS
U HEpaBEHCTBA

12

Jlorapudwm gyucna. JleciTnaabie
¥ HaTypaJbHBIC JOTapu(MBbI.
[IpeobpazoBanue BIpaxKeHUH,
coJiepKaIIuX Jorapu(pMbI.
Jlorapudmuueckne ypaBHEHUS
Y HEpPaBEHCTBA.

®opMyJIHPOBATDH, 3ANIUCHIBATH B
CUMBOJINYECKOH (popMme u
WLTIOCTPUPOBATh IPpUMepaMu
cBolcTBa Jiorapupma. BbINOJIHATH
npeoOpa3oBaHus BbIpAXKECHUIH,
COJIEpIKaIlUX JOTapU(MBI.
DopMyJIHpPOBATH

Jlorapudmuueckast pyHkIus, e
CBOMCTBa U rpaduk

U WITKCTPUPOBATh rpaduyecku
CBOMCTBA JOrapu(pMUYECKOn
¢yskun. PemiaTh OCHOBHBIE TUIIBI
aorapu(pMUUECKUX YpaBHEHUM U
HEPABEHCTB.

Hcnoab3oBath HU(pPOBLIE pecypchbl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITHI
Y U3YUYEHHS UX CBOMCTB.
3HAKOMUTBHCS ¢ HCTOPUEH pa3BUTHUSA
MaTeMaTUKU
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Tpuronomerprueckue
(GYHKIIUHN 1 UX TpapUKH.
Tpuronomerprueckue
HEPaBEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpauKH.

[Ipumepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBathb NOHATHEM
nepuoaundeckas GyHkus. CTpouThb,
aHAJIM3MPOBATH, CPABHMBATH
rpa@uKyd TPUTOHOMETPUYECKHUX
byukiuii. @opmMyJupoBaTh

U WIJIIOCTPUPOBATH rpaduueckn
CBOWCTBA  TPUTOHOMETPHUYECKUX
(yHKUIHH.

Pemars npocrenime
TPUTOHOMETPUUECKHE HEPABEHCTRA.
HUcnoab3oBatb rpapuku 11
peLICHUS] TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Hcnoab3oBath HU(pPOBLIE pecypehbl
JUTSl IOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YUYEHHUsI UX CBOWCTB
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[IpousBonnas. [Ipumenenne
MIPOU3BOJHOU

24

HenpepriBabie pyHkimn. Meton
WHTEPBAJIOB IS PEIICHUS HEPABEHCTB.
[TpousBoaHas GyHKIUH.
['eomeTpudeckuii U puU3NUECKUN
CMBICJI IPOU3BOJHOM.

[Ipon3sBoaHBIE AIIEMEHTAPHBIX
¢bynkuuid. [IponsBoaHas CymMmsl,
IPOU3BENICHUS, YACTHOTO (DYHKIIMH.
[Ipumenenne MpON3BOIHON K
UCCIIEIOBaHMIO (PYHKIIUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIETO U
HAaUMEHBIIIEr0 3HAYEHUS PYHKIUH

Ha OTpPE3KE.

[IpuMeHeHne MPON3BOIHON JIs
HAXOKJEHUS HAaWTYUIIero peieHus B
NPUKIAAHBIX 3a1a4ax, JJIs
ONpENENIEHNs] CKOPOCTH MpoLecca,
3aJ1aHHOTO (HhOPMYJION MK TpaduKomM

Ol'lepl/IpOBaTb MNOHATUAMMU.

HenpepbiBHAs (YHKIUS; IPOU3BOIHAS
GYyHKIUH.

Hcnonb30BaTh reOMETPUIECKAN U
(bu3nYECKuil CMBICT IPOU3BOTHOM

s pemeHus 3anad. Haxoaurs
IIPOU3BOIHBIE

3JIEeMEHTApHBIX PYHKIUI, BBIYUCIATH
IIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHMUS,
YaCTHOTO (PYHKIIHIA.

Hcnoab3oBaTh TPOU3BOIHYIO IS
UCCIIEJOBaHUsI (PYHKLIUU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
NPUMEHSATh Pe3yJibTAThI
HCCJIEI0OBAHMS K IOCTPOCHHUIO
rpadgukoB. lIpumeHATH
IPOU3BOIHYIO JUUISl HAXOXKIACHUS
HAWJIY4lIEero pelieHus B MPUKIIAIHBIX,
B TOM YHCJIE€ COLIUAIBHO-
SKOHOMHUYECKHUX, 331a4ax.
3HAKOMUTBHCS € UCTOPUEH pa3BUTHUS
MaTEMaTUYECKOI0 aHaIn3a
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WuTerpan u ero npuMeHeHus 9 [TepBoobpasnas. Tabmuia
OnepupoBarth MOHSITHSIMH:
epBOOOPaA3HBIX.
. nepBooOpasHas, uHrerpan. Haxoaurs
WuTerpai, reoMeTpuIecKuil 1
. epBOOOpa3HEIC DJIEMEHTaPHBIX
(U3UYECKUI CMBICI UHTErpaa. .
(GyHKIWH; BBIYUCIAATH WHTETPal MO
Brruucnenne naterpaia mo ¢gopmysie .
. ¢popmyae HetoTrona—JleiiOnma.
Hrrotona—Jleitonuia .
3HAKOMHTBLCS € HCTOpHell pa3BUTHUS
MaTeMaTHYECKOTO aHAJIN3a
CucteMbl ypaBHEHUI 12 CucTeMbl TUHEHHBIX YPaBHEHUH.

Pewienne npukiagHbIxX 3a1a4 C
IIOMOLIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALIHOHAIIBHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB GyHKIHIMA
JUISl pELIEHUS] YPAaBHEHUI U CHCTEM.
IIprumeHeHune ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad U 3a]1a4 U3
pa3IUYHbIX 00JacTel HAYKHU U
pEATTLHOM KU3HU

OnepupoBathb NOHATUAMM: CUCTEMA
JIMHEWHBIX YPABHEHUU U €€ pELICHHUE.
Hcnmoab3oBaTh CHCTEMY JIMHEMHBIX
YpaBHECHUU TS peueHust
IIPAKTUYECKUX 3a/1a4.

HaxoauTth peumieHusi NpOCTEUIINX
CHUCTEM M COBOKYITHOCTEN
PAlMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

Hcnoan3oBarh rpaduku GyHKUUN IS
pelIeHus] YpaBHEHU.

MopaeaupoBarh pealbHbIE CUTyaLUU
Ha A3bIKE€  anreOpbl, COCTABISTH
BBIPAXXCHUs, YPABHEHUS, HEPABEHCTBA
U CHCTEMBI II0 YCJIOBHUIO 3a/1a4H,
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HCCJIEA0BaTh MOCTPOCHHLIEC MOIC/IH
C UCIIOJIb30BAHUCM allllapaTa anre6p51

HartypanbHbie 1 niensie ynucna

HarypanpHple W 1enple 4mcia B
3aJladax W3 PEaATbHOM  KW3HH.
IIpu3HaKy 1EIMMOCTH LEJIBIX YHCEI

OnepupoBathb NOHATUAMM:

HaTypaJIbHOE YMCIIO, IIEJIOC YUCIIO.
Hcnonb3oBaTh NpU3HAKK JCTUMOCTH
IEJIBIX YHCENI, Pa3JIOKCHUE YHCia Ha
IPOCTBIC MHOKUTEIH JUIS PEIICHUS
3a7a4
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[ToBTOpEeHue, 006001IEHKE,
cHCTEeMaTH3aIs 3HaHUH

18

OcCHOBHBIE NOHATHA Kypca anreopsl U
HavaJl MaTEMAaTUYECKOTO aHaJIN3a,
0000IIeHNE U CUCTEeMATHU3AIIHS
3HAHUU

Pemarts npukJiagHbie 321244 U3
pa3IMYHbIX 00JacTeNl HAYKHU U
pEABHOM KU3HU C TIOMOIIIBIO
OCHOBHBIX MOHATHI Kypca anreopsl
Y HayaJ MaTeMaTHYECKOTO
aHanu3a. BelOupars onTuMalibHbIE
CHOCOOBI BBIYUCIIEHUH.
Hcnonb30BaTh 11l pellieHUus
3aJa4 ypaBHEHMsI, HEPABEHCTBA U
CHUCTEMBI YPAaBHEHUN, CBOMCTBA
GyHKUMA 1 rpaduKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

32




OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSD»

INOACHUTEJIBHASA 3AIINCKA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHMs OOYCIIOBIEHA MPAKTUYECKON
3HAYUMOCTBIO METANpPEAMETHBIX M NPEAMETHBIX pPe3yJbTaTOB OOy4YEHHsS N€OMETPUHM B HAIIPABJICHUU JUYHOCTHOIO Pa3BUTHUSA
oOydaromuxcsi, GopmMupoBaHusl (QYHKIIMOHATHHOW MaTEeMAaTHUYECKON TPaMOTHOCTH, M3YyUEHUS APYTUX YUEOHBIX JUCHHUIUIMH.
PasButre y oOydwarommxcs MpaBWIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOHCXOXKICHHUH T€OMETPUYECKHX aOCTpakKIui,
COOTHOILIEHUH PEATILHOTO U UACATIBHOT0, XapaKTepe OTPAKEHUSI MaTEMaTHUECKON HayKO SIBJIGHUH U MPOLIECCOB PEAIbHOTO MUPAa,
MECTE TEeOMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHUECKOTO MOJICTIUPOBAHUS B HAYYHOM IMO3HAHWU U B IPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHUS OOYYAIOIIMXCS, @ TaKKE€ KAueCTB MBIIUICHUS, HEOOXOAUMBIX AJIA aJanTallid B
COBPEMEHHOM OO0I1IECTBE.

['eomeTtpus siBAsieTCs OJHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CpPEAHEr0 00IIEero oOpa3oBaHMs, TaK KaK 0OECHedynBaEcT
BO3MOXKHOCTh M3yU€HUS KaK JUCIUILINH €CTEeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU U3YUYEHUHM OOYYaroIIMMMCS MOHSATHUIHBIX OCHOB T'€OMETPUU U MOCTPOECHUU
[ENOYKH JIOTHYECKUX YTBEPKICHUN B XOJE PEIICHHS T€OMETPHUYECKUX 3a7ad, YMEHHE BBIIBUTaTh W OMPOBEPraTh THUIIOTE3BI
HETMOCPEICTBEHHO HCTIONB3YIOTCS MPU PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (DU3HUKH.

YMeHne OpHEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYNIECTBEHHYIO POJIb BO BCEX OOIACTIX IESATENBHOCTH YEIOBEKA.
OpueHTalus 4esloBeKa BO BPEMEHM M MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMAIBHOTO ObITHSA, (popMa OTpakeHUs
OKpPY’KaloIlero MHpa, YCJIOBHE YCIEUIHOIO IO3HAaHUS W aKTHBHOIO IpeoOpa3oBaHMs AeWcTBUTEIbHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMH 00pa3amMu OOBEIUHSET pa3Hble BUABl y4eOHOW W TpPYAOBOM JAEATEIbHOCTH, SBJSETCS OJHUM U3
npo(heCcCHOHANFHO BaXXHBIX KAadeCTB, MOATOMY aKTyaldbHa 3agadya (OpPMHpPOBAHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHAST KaK PA3HOBUIAHOCTH OOPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

[lens ocBoeHUsi mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE 0OyueHHs — 0O0IIeo0pa3oBaTelbHOE U
OOIIEKyIbTypHOE pa3BUTHE 00yUaIONMXcs uepe3 o0ecrnedeHrne BO3MOKXHOCTH MTPHUOOPETEHUS U UCIIOJIb30BAHUS CHCTEMAaTHIECKIX
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T€OMETPUUECKUX 3HAHUN M JIEHCTBUHM, CHEUM(PUUHBIX T€OMETPUU, BO3MOXKHOCTH YCHEIIHOTO MPOAODKEHHUS 00pa3oBaHUs IO
CIIEIMAIIBHOCTSM, HE CBSI3aHHBIM C IPUKJIAJHBIM HUCIIOIb30BAaHUEM I€OMETPHUMU.
[IpuoputeTHbIME 3a1a4aMH OCBOCHHSI yueOHOTo Kypca «['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
(dopMupoOBaHUE PEICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KyJIbTYpHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KaIOIIKUM MUPOM; ()OPMUPOBAHHE MPEACTABICHUS O MHOIOTPAHHUKAX U TEJIaX BPAILIEHUS KaK
0 BAXHEMIIMX MATEMaTUYECKUX MOJEIAX, IMO3BOJSIOIIMX ONMCHIBATH M H3y4daTb DPA3HbIE SBICHUSA OKPYXKAIOILIEIO MUDa;
(bopMHpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEkKAX, MOJEISIX U B PEATTbHOM

MHUpPE MHOTOTPaHHUKH U TeJla BPalleHUs; OBJIaJICHHE METOJIaMU PEUICHMs 33/1a4 Ha MOCTPOSHUSI Ha U300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

(dbopMUpOBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMHU MOHATHUSMU O MHOTOIpAHHUKAax M TejlaX BPALLEHUS U UX OCHOBHBIMHU
CBOMCTBaMHM; OBJIAJICHUE AJITOPUTMAMH PELICHUS OCHOBHBIX THIOB 3a1ay, (POPMUPOBAHUE YMEHHSI MPOBOAUTH HECIIOKHBIC
JIOKA3aTEIbHBIE PACCYKACHUSA B XOJIE€ PEIICHUS CTEPEOMETPUYECKUX 3aJad U 3aJa4 C MPAKTUYECKUM COAEPKaHUEM; PA3BUTHE
UHTEJJICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEHW O0yuaroluxcs, MO3HABaTEIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBbIIUIEHUS; (HhOpMHUpOBaHHE (PYHKIIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHOM I'€OMETPUU: YMEHHE pPaclo3HaBaTh
IPOSIBIICHUS] TEOMETPUUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJIbHBIX KU3HEHHBIX CUTYalUsX U MPU U3yUYECHUU
JIPYrUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTENH U 3aKOHOMEPHOCTEW, (POpMYyJIHpOBaTh MX Ha A3BIKE F€OMETPUU U
CO3/1aBaTh F€OMETPUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM T€OMETPUUECKUH arnapar I peLeHHs TIPAKTUK OPUEHTUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATH U OLICHUBATH I1I0JyYEHHBIE PE3YJILTATHI.

OTAMYUTENHEHON OCOOEHHOCTBIO MPOTPAaMMBI MO TE€OMETPUU SIBIIIETCS BKIIOUEHHE B KypC CTEPEOMETPUM B Haydalle €ro
U3YUYEHUS 3a]1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOIO NTO3HAHUS, U ONPEeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJl HUMH,
YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET MPOTEKaHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIBHEUIIEMY U3YUEHUIO MPEIMETA.

[Ipenmnourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOY OOYy4EHHs, TO €CTh TEOPETUUECKHE 3HAHUSA UMEIOT B CBOEH
OCHOBE YYBCTBEHHOCTb MTPEAMETHO MPAKTUUECKOM EeATETbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN y 00yUaroIuxcs
B Kypce CTEPEOMETPUN POBOANUTCS 3a CUET PEIIECHNUS 33/1a4 Ha CO3aHNUE TPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha ONEPUPOBAHUE
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MPOCTPAHCTBEHHBbIMU OOpa3zamu. Co3naHue oOpa3a MPOBOAMUTCS C OMOPOM HA HAIJIAHOCTh, a ONEpUpOBaHUE OOpa3oM — B
YCJIOBUSX OTBJICUYEHUS OT HATJISIAHOCTH, MBICIICHHOTO U3MEHEHHUS €T0 UCXOIHOTO COJICPAKAHUS.

OCHOBHBIMH COJIEpKATEIHHBIME JTHHUAMHU yaeOHOTO Kypca «I'eometpusi» B 10—11 kmaccax sBistoTcs: « MHOTOTpaHHUKIY,
«IIpsiMble ¥ TIIIOCKOCTHU B MMPOCTPAHCTBEY, « Tena BpameHus», « BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY.
dopMHUpOBaHUE JTIOTUUECKUX YMEHHUM pachpeiessieTCsi HE TOJIBKO MO COAEp KaTeIbHBIM JUHUSIM, HO U IO ToJlaM OOy4YeHHUs Ha
YpOBHE CpeHEro 001ero 0opa3oBaHusl.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBOCHHS MPOTpaMMbl IO T'E€OMETPHH,
pacrnpeiei€HHBIM 10 TojlaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIJICHHE T€OMETPUUECKUMU MOHSITUSIMU U
HABBIKAMH OCYIIIECTBIISJIOCH MOCIEA0BATENHLHO U MOCTYMATENbHO, C COOIO/ICHUEM TIPUHIIUIA MMPEEMCTBEHHOCTH, YTOOBI HOBBIC
3HAHMS BKJIIOYAIUCHh B OOLIYIO CUCTEMY I€OMETPUUYECKUX IMPEACTABICHUN 00yYarolmuxcs, pacimpsas U yrayomnss e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

OO611ee ynco 4acoB, pEKOMEHIOBAaHHBIX ISl M3y4yeHus: yueObHoro kypca «['eomerpusi» — 102 gaca: B 10 kacce — 68 yacoB
(2 gaca B Henento), B 11 kimacce — 34 vaca (1 4ac B HeeI0).

COIAEPKAHUE OBYUEHUA

10 KJIACC. IIpsimble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTh, MPOCTPAaHCTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnonokeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAIOLIMECS, MapauIeNIbHbIE M CKPEIIMBAIOIIMECS TPSIMBIE.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE: MAPAJIIEIBHBIE NPSIMBIE B IMPOCTPAHCTBE, MApaLIEIIBHOCTh TPEX
MPSAMBIX, TAPAJUICITBHOCTD NPSMOU U TNIOCKOCTH. Y TJIBI C COHAIIPABJIEHHBIMU CTOPOHAMHU, YTOJI MEXY NPSIMBIMU B IPOCTPAHCTBE.
[TapaiuteTIbHOCT  IUIOCKOCTEW:  NapajuledbHbIe  IUIOCKOCTH, CBOMCTBA  IMApaJUIEIbHBIX  IUIOCKOCTeW. [Ipocrenmme
IIPOCTPAHCTBEHHBIE (PUTYPHI HA MIJIOCKOCTH: TETPadAp, KyO, mapasuieNenume]], TOCTPOCHUE CEUEHUN.

[lepneHauKyISAPHOCTD MPAMOM M IUIOCKOCTH: MNEPHEHIUKYISPHBIE MPSIMBIE B MPOCTPAHCTBE, IPSMBIE MapajuIeIbHbIE U
NEPIEHINKYJISIPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHAUKYISIPHOCTHU MIPSMOK U IFIOCKOCTH, TEOPEMA O NPSIMOM NEPIEHAUKYIIIPHON
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IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKAY NPSMOU U TIOCKOCTBIO, IBYTPAHHBIN YTOJI, IMHENHBINA YTOJI ABYTPAHHOIO YTJIa.
[TepneHANKYIISIp ¥ HAKJIOHHBIC: PACCTOSTHAE OT TOYKH JO TUIOCKOCTH, PACCTOSIHUE OT TMPSIMOU J0 TUIOCKOCTH, MTPOCKITHS (DUTYPHI
Ha IUIOCKOCTb. [lepneHIuKyJISpHOCTh IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYJISPHOCTH ABYX IUIOCKOcTe. Teopema o Tpéx
MEPIECHIUKYISIPAX.

MHOrorpaHHuKu

[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIE U HEBBIMYKIIbIE MHOTOIPAHHUKH, pa3BEPTKa
MHOTOrpanHuka. [Ipusma: n-yroyibHas npusma, TpaHd U OCHOBaHUS MPU3MBI, TIpsiMasi U HAKJIIOHHAs! MPU3MbI, OOKOBAs U TOJIHAS
ITOBEPXHOCTH NIpu3Msbl. [lapannenenumnen, npAMOyTroJdbHBIN MapajuleIenunes] U ero ceorcTea. [Inpamuaa: n-yronpHas nupamuaa,
TPaHU U OCHOBaHUE MUPaMUbI, OOKOBAsl U MOJIHAS MOBEPXHOCTh MUPAMHUJIbI, IPABWIIbHAS M YCEUEHHAS UpamMuaa. DJIEeMEHTbI
IIPU3MBI U IUpaMuibl. [ [paBuiibHbIE MHOTOTPAHHUKU: TTIOHATUE IPABUJIBHOIO MHOTOTPAHHUKA, IIPABUJIbHAS IPU3Ma U NIPaBUJIbHAS
nupamMuja, mpaBuibHas TPEyTroabHask MUpaMKJia U MPAaBUWIBHBIN TeTpadap, KyO. [Ipeacrasienne o npaBUIbHBIX MHOTOIPaHHUKAX:
OKTadJIp, foAeKadap U nkocadap. CedeHuss IpU3Mbl U IUPAMUIBIL.

CumMmeTpHrs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOYKH, IPSIMOM, INIOCKOCTH. DJIEMEHTBI CAMMETPHUH B TUPAMUIAX,
napasuieJIenunenax, NpaBUIbHbIX MHOTOIPAHHUKAX.

Brluucienue »IeMEHTOB MHOTOTPAaHHUKOB: pEOpa, amaroHanu, yriael. [lnomans OOKOBOW MOBEPXHOCTH U TOJHOM
MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/Ib OCHOBAHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOIl mpu3Msbl. [lnomaas 60koBon
MOBEPXHOCTHU U MOBEPXHOCTHU MPaBUIILHON MUPAMUJIbI, TEOpPEMaA O TUIOAIU yceuEHHON upaMuibl. [lonsitue 06 00béme. O0bEM
MMAPAMU/Ib], TPU3MBI.

[TonoGubie Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOMIAIMU MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

11 KJIACC Teaa BpameHus

[unuaapuyueckas MOBEPXHOCTh, OOpa3yloIIHMe WINHAPUUYECKONW IOBEPXHOCTH, OCh HHUIUHAPUYECKOW MOBEPXHOCTH.
[{umuaap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yroIIas U OCh, TUIOMAAh OOKOBOW U TIOJHOM MOBEPXHOCTH.
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Konuueckas moBepxXHOCTh, 00pa3yromine KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOM moBepxHOcTU. KoHyc:
OCHOBaHHME W BEPIIHUHA, 00pa3ylonias U OoCh, IUIOMAAL OOKOBOM M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromie u
BBICOTA, OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIIOIIalb MOBEpXHOCTU cdepbl. BzauMHoe pacnosniokenue cepbl U MIOCKOCTH,
KacarelibHas IJIOCKOCTh K cdepe, mionanb cepsl.

N306paxenne Tea BpallleHus Ha TWIOCKOCTH. Pa3BEpTka nummHapa u KoHyca.

KoMmOuvHanuu Ten BpalleHHss ¥ MHOTOTPAHHUKOB. MHOIOTpaHHHMK, ONHCAHHBIA OKOJO cdepbl, cepa, BOHcaHHAs B
MHOT'OI'PaHHUK, WUJIM TEJIO BPALLCHUS.

[TonsitTue 06 o0BEMe. OcHOBHBIE cBoOiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPAMOYIOJIBHOTO Mapajulesienunena u
cnenctBus u3 He€. O0BEM UIuHApa, KoHyca. O0BEM 1mapa U miouaab chepsl.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIECHUS MEXKY IJIOLIAASIMUA [TOBEPXHOCTEN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusa nuianHapa (MapayuiebHO U NEPHIEHANKYIISIPHO OCH), CEYEHUsI KOHYyca (apajjielbHOE OCHOBAHUIO U MPOXOsIIee
Yyepe3 BEpIINHY ), CEUCHHUs 1Iapa.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockocT ¥ B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HAa YUCHO. PasnoxeHne
BEKTOpA 0 TPEM HEKOMILUTaHAPHBIM BekTopam. [IpaBuno napamienenunena. Pemenue 3a1ay, CBA3aHHBIX C TPUMEHEHUEM IIPABUJ
JIEUCTBUM ¢ BeKTOpaMu. lIpsMoyronpHas cucrtemMa KoopauHat B npocTtpaHcTtBe. Koopaunarel BekTopa. [Ipocrenmue 3amaun B
KOOpJMHATax. Yrojd MexAay BekTopamu. CKajasipHOE€ NpPOU3BEIACHUE BEKTOPOB. BplUnciIeHWE yINIOB MEXIy MPSMBIMH H
IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ MPH PEIIEHUHA T€OMETPUYECKHUX 3a1a4.

INPEAMETHBIE PE3YJIBTATBI

K koniry 00yuyenust B 10 kiacce o0yyaromuiics MoayduT CIeyIOIUe IPeIMETHbIE PE3yJIbTAThI:

OIICPHUPOBATH IIOHATHUAMMU: TOYKA, IIPpAMasd, IJIOCKOCTD,
INPHUMCHATH aKCUOMBI CTCPCOMCTPHH U CICACTBUA N3 HUX IIPHU PCIICHUU

reOMCTPHUUYCCKUX 3aa4; OIICPUPOBATE NOHATUAMM: IIapAJIJICIIbHOCTD U ICPICHANKYJIAPHOCTD IIPAMBIX U
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IUIOCKOCTEH; Ki1accu(UIMPOBAaTh B3aMMHOE PACIIOIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE; OMEPUPOBATH MOHATUSIMU:
JBYTPaHHBIN yToJ, TPaHU JIBYTPAHHOIO YIJIa, peOpo IBYTPAHHOIO Yrija, JMHEWHBIA yroJl JBYI'PaHHOIO yIJia, rpajycHas Mepa
JIBYTPaHHOTO yTJIa;
ONEPUPOBATh NOHATHUAMHU: MHOTOIDAHHHUK, BBIIYKIBIA W  HEBBITYKJIbIN
MHOTOTPAaHHHK, 3JEMEHTHl MHOTOTPAaHHHMKA, MPABUJIBHBI MHOTOTPAHHHK; pPAClO3HABATH OCHOBHBIE BHJblI MHOTOIPAHHUKOB
(mupammuaa, mpusma,
OpsIMOYTOJIBHBIN Mapajuienenunes, Ky0); KiaccupuuupoBaTh MHOTOTPaHHHKH, BbIOMpass OCHOBaHUS i KiaccU(UKaLUU
(BBIITYKJIbIE ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH, PABUIIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIOHHBIE IPU3MBI, apaJljIesICIUIE/ab]);
ONEepUpOBaATh MOHATUSMHU: CEKYIas IJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB; OOBSCHATh MPUHIUIBI IOCTPOCHUS CEUYEHUU,
UCITIOJIb3YSl METO/ CJIEIOB; CTPOUTH CEYEHHS] MHOTOTPAHHUKOB METOAOM CJIEJ0B, BBINOJIHATH (BBIHOCHBIE) MIIOCKHE YEPTEKU U3
PUCYHKOB IPOCThIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y; pelIaTh 3a/1a4ll Ha HaXOXKICHUE F€OMETPUUECKUX BEIMUUH IO
oOpa3uam WiIM anropuTMam, MPUMEHsISl U3BECTHBIE aHAIMTUUYECKHE METOABI IIPU PELICHUH CTaHAAPTHBIX MaTEMaTHUECKUX 3a]1a4u
Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMH, OT TOYKH JI0 MPSMOU, OT TOUKHU JO TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS
OpsIMBIMM; pelIaTh 3aJaud Ha HAXOXKICHHE T€OMETPUYECKUX BEJIMYMH MO 0o0pasliaM WIH alropuTMam, MPUMEHsSS WU3BECTHBIC
AHAJIUTUYECKUE METOBI IIPU PELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 33124 Ha BBIYUCIICHUE YIJIOB MEXAY CKPEIIUBAIOLIUMUCS
OpSIMBIMU, MEXIY MPSAMOM M IMJIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB; BBIYUCIATH OOBEMBI U IUIOIIAIU
MOBEPXHOCTEH MHOTOI'PAaHHUKOB (TpU3Ma,
nUpaMuja) ¢ NpUMEHEHHEeM (OpMyJl, BBIUUCISATH COOTHOIIEHHUS MEXIy IUIOMAIsIMHU MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX
MHOT'OTPAaHHHUKOB; ONEPUPOBATH MOHATUAMU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUH, [ICHTP, OCh U IIIOCKOCTh CUMMETPUHU (DUTYPBI; U3BIIEKATh, TPEOOPa30BbIBATH M HHTEPIPETUPOBATH HH(OPMALIHIO
0 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YEPTEKaxX U PUCYHKAX; TPUMEHSATh TEOMETPUUECKUE
(bakThl 115 peICHUs CTEPEOMETPUUYECKUX 3a/1aY,
MPEAnojaralorxX HEeCKOJIbKO IIaroB PEIICHUs], €CIIM YCIOBUS MPUMEHEHHUS 3aJjaHbl B ABHOU Qopme;

IIPUMCHATD HpOCTGﬁH.IPIG IIporpaMMHBIC CPCACTBA M 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN
CTCPCOMETPUICCKUX 3ada4d; IPUBOANTH IIPUMEPbI MATEMATUICCKHUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U JKU3HU,
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pacIio3HaBaTh IMPOSBICHUE 3aKOHOB I'€OMETPUM B MCKYCCTBE; IPUMEHATH IOJIyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATH
peasibHble CHTyallMl ¥ TPHUMEHATHh M3YUYCHHBIC MOHSTHS B MPOLIECCE MOMCKA PEUICHUS MaTeMaTHYeCKd CHOpMyTUpOBaHHON
po0JIeMbl, MOJEIIMPOBATh PEAIbHBIE CUTYallul Ha SI3bIKE€ T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJENIN C HUCIIOJIb30BAHUEM
rEeOMETPUUYECKUX TOHATHUI M TeopeM, ammapara aiareOpbl, pellaTh MIPaKTHUYECKUE 3a7aydd, CBSI3aHHBIE C HaXO0XKJICHUEM
r€OMETPUYECKUX BEJINYHH.

K konity 00yuenus B 11 kiacce o0yvaromuiics HayYuTCs:

ONEpUpPOBaTh MOHATUAMU: LUIUHAPUYECKAas IOBEPXHOCTh, oOpa3yromue
WIMHAPUYECKON MOBEPXHOCTH, LMJIMHIP, KOHUYECKash MOBEPXHOCTb, OOpa3yIoLIMe KOHUYECKOW IMOBEPXHOCTH, KOHYC,
chepuyeckas MOBEPXHOCTh; PaClO3HABATH Teja BpallleHus (HUINHAP, KOHYC, cepa U map); 00bACHATH CIIOCOOBI MOyYEeHHUS TEJ
BpAaICHUS;

KJIACCU(PUIIMPOBATH B3AMMHOE PACIION0KEHUE CPEPBI U INTOCKOCTH; ONIEPUPOBATH NOHITUSMU: IAPOBOM CErMEHT, OCHOBAHUE
CerMeHTa, BhICOTa CETMEHTA, IIApOBOM CJIOM, OCHOBAHKE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP; BHIYUCIIATH
00BEMBI U TUIONIAIU TOBEPXHOCTEH TeJ BpallleHHsI, FEOMETPUUECKUX
TE€J C MPUMEHEHUEM (POPMYIT; ONIEPUPOBATH MOHATUAMH: MHOTOTPAHHUK, BIMCAHHBINA B c(pepy U ONMKUCAHHBIN
OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS; BBIUUCIATH COOTHOIICHHUS MEXKIY IJIOLIAIIMU

MOBEPXHOCTEN U 00bEMaMU
IMOIOOHBIX TEN;

U300pakaTh U3yyaeMble GUTYphl OT pYKHU U C TPUMEHEHUEM MTPOCTHIX
YepTEKHBIX UHCTPYMEHTOB; BBIMOJIHATH (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB TPOCTHIX 00BEMHBIX
buryp: BuxI cBepXy, COOKy, CHU3Y, CTPOUThH CEUEHHUS TEJ BPAIICHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U MPEOOPa30BbIBATh HHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax,
IIPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX; ONEPUPOBATH IMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATh JCUCTBUSL CIIO)KEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXXEHHSI BEKTOpPa HA YHUCJIO, OOBSICHATH, KAKUMH
CBOICTBaMM OHH 00JIaJat0T; IPUMEHATH NPABUIIO MMapaJlICIEeNNUIIENa;
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ONEPUPOBATH TMOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOXAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YTOJl MEXKy BEKTOPAMH, CKAIIPHOE NMPOU3BEAECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI,
HaxXOJUTb CYMMYy BEKTOPOB U IIPOM3BEIACHUE BEKTOpa HA YHCIO, YIroJd MEXAY BEKTOpPaMH, CKAJSIPHOE IIPOU3BEICHUE,
packiaabiBaTh BEKTOP IO JBYM HEKOJ/UIMHEApPHBIM BEKTOpAaM; 3a4aBaTh IUIOCKOCTb YPaBHEHHEM B JEKAPTOBOW CHUCTEME
KOOpAHMHAT; IPUMEHSITh FT€OMETpUUECKHe (DaKThI ISl PEIICHUS] CTEPEOMETPHUUECKHX 3a71a4,

IPEINOJIAaralolliuX HECKOJIbKO IIaroB PEIIEHUs, €CIU YCJIOBUS NPUMEHEHHs 3aJaHbl B SBHOM (opme; pemaTh MpocTeHIne
T€OMETPUYECKUE 3314l HA IPUMEHEHUE BEKTOPHO-

KOOPAMHATHOTO METOJA; PElaTh 3aJa4d Ha JIOKA3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHMM M HAXOXKIECHHE T'€OMETPHUYECKHX
BEJIMYMH 1O 00pasliaM WIH aJIfTOPUTMaM, MPUMEHSISI U3BECTHBIE METO/Ibl IIPU PEIIEHUU CTAHJIAPTHBIX MAaTEMATHYECKHUX 3a7ad;
IIPUMEHATh  IIPOCTEHIINME IIPOTPpaMMHBIE  CPEICTBA U JJIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMBl IIPH  PELICHUU
CTEPEOMETPUYECKUX 3a4a4; IPUBOAUTE IIPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH,

pacIio3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUM B MCKYCCTBE; IIPUMEHATH IOJIyYCHHBIC 3HAHWS HaA IPAKTUKE: aHAIU3UPOBATH
pealbHble CUTyallud U MPUMEHATh M3yUYEHHBIE MOHSATHS B IPOLIECCE MOMCKA PELICHUS MaTeMaTHYeCKU Cc(HOpMyIUpOBaHHON
po0eMbl, MOJEIUPOBATh pEabHbIE CUTYallUd HA SI3bIKE T€OMETPHUM, MCCIIE0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHUEM
F€OMETPUYECKUX TOHATHUH M TEOopeM, ammapara aiareOpbl, peliath MPaKTUYECKHE 3a/Jaud, CBA3aHHBIE C HAaXOXKJIECHUEM
r€OMETPUYECKUX BEJIMUHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
HaumenoBanue pasgena  KomnuuecTBo OcHosHoe cosepskanne OCHOBHBIE BUJIBI JIEATEIILHOCTH
(Templ) Kypca 4acoB 00yUaroIIMXCs
BBenenue B cTepeoMeTpuIo 10 OCHOBHBIEC MTOHATHUS CTEPEOMETPUM: AKTYyaJIu3upoBaTh (HaKThl U

TOYKa, MPsAMasi, IIOCKOCTh,
npocTtpadcTBo. [IpaBuina nzo0paxeHus
Ha PUCYHKaX: U300paKeHUS
TUIOCKOCTEN, TapaJIEIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsiTus: nepecekaronrecs
TUIOCKOCTH, TIEpECEKArOIINecs mpsiMast
U TUTIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
M300paKeHNEe MHOTOTPAHHUKOB Ha
pUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexkax. HauanbHbie cBefieHUs O
KyOe ¥ mupaMu/ie, uX pa3BEPTKU U
Mojienu. CeuyeHnsi MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUM: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUSI U3 HUX

METO/Ibl IJITAHUMETPUH, PEICBAHTHBIC
teme. [losydaTs npeacraBieHus o
POCTPAHCTBEHHBIX QUTYpaX,
pazouparth NpoCcTeHIlne MpaBuiIa
U300paKkeHHsl 3TUX QUTYP.
N300paxath psAMyIO U IIIOCKOCTh HA
PHUCYHKE.

Pacno3HaBaTh MHOTOIPAHHUKH,
nupaMuay, KyO, Ha3bIBaTh UX
DIIEMEHTHI.

JlejaTh pUCYHOK Ky0a, TUpaMUJIbI,
HaXOAUTh OIIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCA C CCUCHUSIMH, C
METOJIOM CJIEJIOB; MCITOJIL30BaTh
JUJISL TIOCTPOCHUS CEUCHUST METO/
CJIEIOB, KPaTKO 3allUChIBATh
11arv MOCTPOCHUS CEUCHUSI.
Pacno3HaBaThb BUj ceyeHUS

41




u OTHOMCHHﬁ, B KOTOPBIX CCUCHHUC

JenuT pedbpa Kyda, HaXOAUTh TLIOIIA/Ib

CCUCHMS.
Hcnoab3oBaTh nogo6ue mpu
pelIeHnuy 3a1a4 Ha OCTPOEHUE
CCUCHUIA.

3HAKOMHUTBLCH C
AKCHOMATHYECKUM MOCTPOCHUEM
CTEPEOMETPHUH, C aKCHOMaMU
CTEPEOMETPHUU U CIECACTBUIMH U3
HuX. MIII0CTpUPOBATH aKCMOMBI
pUCYHKaMU U MMPUMEpPaMH U3
OKpYy’Karolel 00CTaHOBKHU
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[IpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE.

[TapannenbHOCTh IPSIMBIX
Y IIJIOCKOCTEN

12

B3anMmHOE pacIionoXeHue MpsSMbIX
B IIPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajuleJIbHbIE U CKPEIUBAOIIUECS
psIMbIE.

[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE:
napasuiesibHbIE MPSIMbIE B
MPOCTPAHCTBE; MAPAIUIEIBHOCTD TPEX
MPSIMBIX; TAPAJUIEIIBHOCTD NPSIMOM U
TJTIOCKOCTH. YTJIBI C
COHAINPABJIEHHBIMU CTOPOHAMU; YT OJI
MEK]ly IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (GaKkThl U METO/IbI
TJIAaHUMETPUH, PEIIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

IlepeuncasiTb BO3MOXKHBIE CITIOCOOBI
PaCIOJIOKEHUS ABYX MPSIMBIX B
MPOCTPAHCTBE, WILTFOCTPUPOBATH UX
Ha npuMepax. JlaBath onpeaeneHue
CKPEILUBAIOIIUXCS MPSIMBIX,
dbopMyITUpOBaTh MPU3HAK
CKPENIMBAIOIINXCS IPSIMBIX U
MIPUMEHSITh €0 MPHU PEIICHUN
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[TapannenbHOCTh MIIOCKOCTEM:
MapaJiyIeIbHbIE MIIOCKOCTH; CBOMCTBA
MapaJJICIbHBIX IIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTU: TETPAdIP, KyO,
MapajuIesIeuIe 1, TOCTPOCHUE
CCUYCHUM

3a1ad4.
Pacno3naBarh npusMy, Ha3bIBaTh €€
DJIEMEHTBI.

CTponTh ceueHus: MpU3Mbl Ha
TOTOBBIX YEPTEXKAX.

IlepeyucasTh BO3MOXKHbIE
CHOCOOBI B3aMMHOI'O PACIOJIOKEHUS
IIPSIMOU U IJIOCKOCTH B
IIPOCTPAHCTBE, MPUBOINUTH
COOTBETCTBYIOIIUE IPUMEPBI U3
peasibHOM ku3HU. /laBaTh
onpejeaeHue apauieIbHOCTH
MPSIMOU U TUTOCKOCTH.
®opMyJIHPOBATH MPU3HAK
MapAJIIEITIBHOCTH IIPSMOUN U
IJIOCKOCTH, YTBEPKIAECHUE O IPSIMOMN
IIEPECEUYECHNUs IBYX IIJIOCKOCTEN,
MPOXOJAIIMX YEPE3 NapaieIbHbIC
IIpsIMBIE.

Pemarb npakTrueckue 3a1a4m Ha
MMOCTPOEHUE CCUCHUN
MHOTI'OTPaHHHKA.
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OO0BbsACHATH CiIy4au B3aUMHOIO
PacIoJIOKEHUS TIOCKOCTEH.

aBaThb onpenejieHue napauieIbHbIX
IJIOCKOCTEN; MPUBOJIUTH IIPUMEPHI
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W3 PECATbHOU KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOIIUE
MapajuieIbHOCTh MIOCKOCTEM.
HUcnoab30BaTh Ipr3HaK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA NapajlIeIbHbIX
TTIOCKOCTEN MPHU PEIICHUN 3a7a4 Ha
nocrpoeHue. O0bACHATD, YTO
HA3bIBACTCSA MAPAILICIIbHBIM
MIPOEKTUPOBAHUEM U KAK
BBITOJIHSETCS] IPOCKTUPOBAHUE
buryp Ha riockocts. M300paxkarh
B MMAPAJJIETBHON NPOECKIUN
pa3JIMYHbIE TEOMETPUUECKHE
¢burypsl.

MoaeaupoBarh pealibHbIE CUTYalIUU
Ha S3bIKE TE€OMETPHUH, HCCIEN0BAaTh
MMOCTPOEHHBIE MOAEIN

C MCIIOJIb30BAHUEM T€OMETPUUYECKUX
TTOHATHUU.

HUcnoab3oBarth 1pu pelieHun

3a71a4 Ha IIOCTPOCHUE CEYCHUN
MOHATUE NAPAJIIEIIBHOCTH,
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MPU3HAKU U CBOKMCTBA
MapAJUICITBHBIX MPSIMBIX Ha
TUIOCKOCTH
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[leprieHIUKYISIPHOCTD
PSAMBIX U TUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD NPSIMOU U
IJIOCKOCTU: NEPIICHIUKYIJISIPHBIC
IIPSIMBIE B IPOCTPAHCTBE, MPSMBIE
napajulebHbIe U
IIEPIICHINKYJISIPHBIE K TUIOCKOCTH,
IIPU3HAK [EPIIECHIUKYIJIIPHOCTH
IIPSAMOU U TTOCKOCTH, TEOPEMA O
MPSAAMOU MEPIIEHIUKYIISIPHOU
mockoctu IleprieHaukysip u
HAaKJIOHHBIE:

pPacCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH,
pPAcCTOSIHUE OT IPSIMOM J10 MIIOCKOCTH

AKTYaau3upoBaTh (HaKTbl 1 METO/IbI
IJIJAHUMETPUHM, PEIICBAHTHBIC TEME,
IIPOBOAUTH aHAJIOTUM.
OO0bsACHATH, KaKOW yrosi
HAa3bIBACTCS YIJTIOM MEXAY
MIEPECEKAIOINMUCS MPSIMBIMH,
CKPEIIMBAOMINMUCS ITPSIMBIMH B
npoctpancTie. JlaBarb
onpeeeHue IEPICHINKYISIPHBIX
IIPSAMBIX U TIPSIMOM,
IIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Haxoauthb yribsl Mexay
CKpELIMBAIOIIMMHUCS NMPSMBIMU B Ky0e
Y IIMpaMHUJIE.

IIpuBoauTh NpuMepsl U3
pEaIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WJUTOCTPUPYIOLLIKE
IIEPIICHIUKYJIAPHOCTD NIPAMBIX B
IIPOCTPAHCTBE

Y NIEPIIEHINKYJIIPHOCTD MPSMOU K
IIJIOCKOCTH.

DopMyJIMPOBATH IIPUHAK
IIEPIICHIUKYJIIPHOCTH NPAMOU U
IIJIOCKOCTH, IIPUMEHSTH €ro Ha
IPAKTUKE: OOBICHATH
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NEPICHIUKYISIPHOCTD pedpa Kyda u
JMarOHaJM €ro TPaHu, KOTOpas ero
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HE COJICPKUT, HAXOJIUTh JUIUHY
JIyaroHan Kyoa. Berauciste

BBICOTY MPABUIIBHOM TPEYTOJIBHON U
IIPAaBWJIBHOW YETBIPEXYTOJIBHOM
nupamMuj 1o JjimHaM peoep.

Pemartsb 3a1aun Ha BBIYKUCIICHHUS,
CBSI3aHHBIE C MEPIEHIUKYISPHOCTHIO
IIPSIMOM U TIJIOCKOCTH, C
WCTIOJIb30BAHUEM TIPHU PEIICHUN
IJIaHUMETpUIECKuX (GakToB U
METOJIOB.

OO0bLSICHATD, 4To Ha3bIBAIOT
NEPHEHIUKYJIAPOM U HAKIOHHOM U3
TOYKM K [IUIOCKOCTH; TPOCKUHEN
HAKJIOHHOH Ha MIOCKOCTh. OOBSICHATD,

4YTO HA3BIBACTCA PACCTOAHUCM: oT
TOYKHN a0 IIJIOCKOCTH, MCKIY

NapajyIeIbHbIMU ITIOCKOCTSIMU;
MEXIYy IpPSMOM M MAPAIUICIIBHOM €1
IIJIOCKOCTBIO; MEXIY
CKPELIMBAIOILMMUCS MPSMBIMU.

HaxoauTh 3TH paccTosHUS B POCTBIX
cilyyasix B KyOe, mupamuje, mpu3Me.
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MogaeanpoBarb peanbHbIE CUTYalluU
Ha $3bIKE TE€OMETPHUH, HCCIIEIOBATh
MOCTPOCHHbBIE MOJeNn C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX
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MOHATHMH.

Ucnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOIBHBIX
TPEyTOJbHUKOB
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YTIbl MEXIY MPSIMBIMU U
IIJIOCKOCTSMH

10

YTIBI B IPOCTPAHCTBE: YOI MEXKIY
IPSMOU U INTIOCKOCTBIO; IBYTPaHHBIN
YIOJI, TMHENHBIN yTOJd ABYTPAHHOTO
yrIiIa.

[leprieHIUKYISIPHOCTD INIOCKOCTEM:
IIPU3HAK MEPIIEHIUKYISIPHOCTU JBYX
mIockocren. Teopema o Tpéx
NEPHEHANKYIIIPax

AKTYaJaIu3upoBaTh GaKkThl U METOJIBI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

/laBaTh onpeaesieHue yria MexIy
IIPSIMOU U IIIOCKOCTBIO,
(bopMyIIMpOBaTh TEOPEMY O TPEX
NEPHEHANKYJIIpax U 0OOPATHYIO K HEM.
Haxoauthb yroy Mexay npsiMou u
IJIOCKOCTBIO B MHOTOTPAaHHHUKE,
pacCTOsSIHUE OT TOYKHU 0 IPSIMOM Ha
IJIOCKOCTH, UCIIOb3YS TEOPEMY O
TpEX nepneHauKyispax. [Iposoauts
Ha YepTEXKE NEPIEHIUKYIISP: U3
TOYKU Ha MPSIMYI0; U3 TOUKHU Ha
IJIOCKOCTH. JlaBaTh onpeaciieHue
JBYTPaHHOTO yTJIAa U €r0 3JIEMEHTOB.
OOBICHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB JBYIPAHHOTO yTJIA.
Haxoauthb Ha yepTexe AByrpaHHbIN
yroJi Ipu pedpe MUpaMuibl, IPU3MBI,
napasuiesienunesa.
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/laBaThb onpeaesieHue yria MexIy
miockoctsamu. JJaBaTp
onpenenenue U GopmMyIMpoOBaTH
NMPHU3HAK B3aUMHO
MIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
HaxoauTtsb yriibl MEX1y MIOCKOCTSIMU
B Ky0Oe U mupamue.

Hcnoab3oBaTh Nnpu pelieHUH 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peaibHbIE CUTYalIUU
Ha SI3bIKE T€OMETPHUU, HCCJIAEN0BATH
MIOCTPOEHHBIE MOJIEIIN

C UCTOJIb30BaHUEM T'€OMETPUUECKUX
TOHSITHH.

HUcnonb30BaTh Npy peLICHUH 3a7a4
Ha MOCTPOCHUE CEUCHUH
COOTHOUIEHHUSI B IPSIMOYTOJIBHOM
TPEYrOJIbHUKE
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MHororpaHHUKH

11

[TonaTrie MHOTOrpaHHUKA, OCHOBHBIC
AJIEMEHTHl MHOTOTPAaHHUKA,
BBINTYKJIbI€ U HEBBITYKJIbIC
MHOTOIPaHHUKH; Pa3BEPTKA
MHOTOI'PaHHHUKA.

[Ipusma: n-yrosipHas mpu3Ma; rpaHu

AKTYaau3upoBaTh (HaKkTbl 1 METOABI
IUIAHUMETPHH, PEJIEBAaHTHBIE TEME,
npoBoaMTh aHajorum. J[laBath
onpeesieHue

napajuleJienuIesa, pacno3HaBaTh €ro
BHJIBI M U3y4aTh CBOMCTBA.
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Y OCHOBAHUSI IPU3MBIL; MIpsAMas U
HAKJIOHHAsl TPU3MbI; OOKOBas U
MOJIHAS! IOBEPXHOCTh MTPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN
napasuieJIeUne ] U €ro CBOMCTBA.
IIupamua: N-yroiapHas nupamuaa,
IPaHy U OCHOBAaHUE NTUPAMUJIBI,
OOKOBasi M MOJHAsi TOBEPXHOCTh
MAPaMHU/JIbl; IPABUIIbHAS U
yCeu€HHas MUpPaMUIA.

DNEeMEHThI PU3MBI U TUPaMUBI.
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSATUE TPABUIBHOTO
MHOTOIpaHHMKA; IpaBUJIbHAS pU3Ma
Y IIpaBUJIbHAS NUPAMUAA; IPABUIIbHAS
TpEyroyibHasi NUpaMuia u
MPaBUJIBHBIN TETpadp; KyoO.
[IpeacraBnenne 0 NpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadIp,
JOAEKASIP U UKOCADIP.

CumMeTpus B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTENBHO TOYKH,
MPSAMOU, TIIOCKOCTU. DIJIEMEHTBI
CUMMETPHUH B TUPAMUIAX,

JlaBaTh onpeeneHne nupaMuibl,
pacno3HaBaThb BBl TUPAMHU/I,
(hopmyupoBaTh cBOMCTBa PEOED,
I'PAHEN U BBICOTHI MPABUIIBHOU
MAPAMHUIBI.

HaxoauTh miomane MoJHON U
OOKOBOI MOBEPXHOCTH MTUPAMUJIBI.
JaBaThb onpeaesieHre yCEUEHHOM
MMUPAMU/IBI, HA3bIBATh €€ HJIEMEHTHI.
DopMyJUPOBATH TEOPEMY O
IJI01a11 OOKOBOM MOBEPXHOCTHU
MIPaBUJIbHOW YCEUEHHOM MTUPAMUIBI.
Pemiatpb 3a1a4mn Ha BBIUKCIIEHNUE,
CBSI3aHHBIE C MUPAMUJIAMU, a TAKKE
3a71a4M HA IOCTPOCHUE CEUCHUM.
/{aBaThb onpeae/ieHue IPU3MBIL,
pacno3HaBaThb BUJIbI [IPU3M,
H300pakaTh NPU3MbI HA YEPTEKE.
Haxoaurs niomaas mojJIHoNu Wi
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
N3yuarth cooTHONIEHUS Ditnepa At
yucia pédep, TpaHel U BEpIIUH

MHOTI'OIrpaHHHKA.
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ImapaJuICJICIIuIIC 1ax, IpaBUJIbHBIX
MHOT'OIrpaHHHKax.

I/I3yanI> BHAbI IIPABHUJIBHBIX
MHOTI'OI'paHHHUKOB, UX HA3BAHUA
U KOJIMYCCTBO rpaHeﬁ.
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Beruncnenue AIIEMEHTOB
MHOTOTPaHHHUKOB: p&Opa, JAMaroHai,

YIJIBI. [Inomans OOKOBOU
MMOBEPXHOCTH M MOJIHOW MOBEPXHOCTHU
MPSIMOU MIPU3MBI, IUIOIIAIb
OCHOBaHUM, TeopemMa O OOKOBOM
MTOBEPXHOCTH pAMOM MIPU3MBL.

[Tnomans OOKOBOW TMOBEPXHOCTH U
MOBEPXHOCTH MPABUIBHON MUPAMUJIBL,
TeopeMa O IUIomAaAd  OOKOBOM
MOBEPXHOCTH YCEUEHHOW MUPAMUIBI

N3yyarb cuMMeTpuIo
MHOTOIpaHHUKOB. OOBACHATH, KaKUE
TOYKH Ha3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCUTEJIBHO JTAHHON TOYKH,
MPSMOU WJIU TTTIOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OCBIO WIH
MJIOCKOCTBIO CUMMETPHUH (PUTYPBI.
IIpuBoguTH IPpHMeEPHI
CUMMETPUYHBIX (PUTYP B apXHUTEKTYpE,
TEXHHUKE, IPUPOJIE.

MoaeanpoBarb peaabHbIC CUTyalluN
Ha S3bIKE T€OMETPUH, HCCIENOBATh

MOCTPOCHHBIC MOJIENH c
UCIIOJIb30BAHUEM  T'€OMETPUUYCCKUX
MOHSITHH, WCIIOJB30BaTh IOJ00ME
MHOTOTPaHHHKOB
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OO6bEMBI MHOTOTPAHHUKOB

[MToustre 00 00BpéMe. O0OBEM

MIAPAMHUJIBI, TPU3MBI

AKTYaIu3upoBaTh GaKkThl U METOJIbI
IJIAHUMETPUH, peJIeBaHTHBIC TEME.
O0BbACHATDH, KaK U3MEPSIOTCS
00BEMBI TEJT, IPOBOIS AaHAIOTHIO C
M3MEpEHUEeM IUIoIaaei
MHOTOYTOJBHUKOB.
®opMyJTHPOBATH OCHOBHBIC
cBoiicTBa 00béMOB. U3yuars,
BBIBOJUTH (OPMYJIbI

o0béMa MPSAMOYTOJIBHOTO
napaieenueaa, IPU3MbI

Y TTUPaMUJIBI.

Boruunciasatb 00bEM MPU3MBI U
MUpaMUIbI IO X dJIEMEHTaM.
IpumeHATH 00BEM JITIST peIICHUS
CTEPEOMETPUICCKUX 3a7a9 U TS
HaXOXKJIEHUS TEOMETPUICCKUX
BCJTUYMH.

MoaeaupoBaThb pealibHbIE CUTYALUU
Ha SI3bIKC TEOMETPHH, MCCJIeI0BATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAHUEM TEOMETPUUYECKUX
MOHSATHUN
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[TosTopenue: CCICHMA, 4 IlocTpOCHHE CeYCHMIA CTpoutb CceYeHHE MHOTOTpaHHUKA
PACCTOSIHUS U YTJIbI B MHOFOPAHHIKE, METOIOM CIIE/IOB.
Brluncienne pacCTOSHUM: MEXIY JlaBaTh  ompejesieHHe PAcCTOSHMSA
JBYMs TOYKaMH, OT TOYKH 0 IPSIMOU, | MeXIy Qurypamu.
OT TOYKH JI0 IIJIOCKOCTH; MEXK]TY HaxoauTh PacCTOSHUC MEKIY
CKPCIIMBAIOMUMHCA IPAMBIMH. [apauIeIbHBIMU IUIOCKOCTAMMU,
Berauciienye yrios: MexIy MEKy TUIOCKOCTBIO U MapAJIIEIbHON
CKPELIMBAIOIIMMUCS MPSMBIMH, eif IpAMOit, MEeXITy
MEXTy TIPSAMOH U TIIOCKOCTBIO, CKPEIIUBAIOIIAMUCS IPSIMBIMU.
ABYT'DaHHBIX YIJIOB, YIJIOB MCXKIY CTpouTh TUHENHBIN yTOJ
ITTOCKOCTAMH JIBYTPAHHOTO yIJIa HA YEPTEKE
MHOTOIPAaHHHUKA U HAXOAUTh €ro
BEJIMYMHY.
HaxoauTp yriibl MEX1y IUIOCKOCTAMHU
B MHOTOTPaHHHUKAX
OBIIEE  KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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11 KIIACC

OcHoOBHOE COACPIKaHUC

HanmenoBanwue pasgena  KoiamdecTBo OcHOBHBIE BUIBI ICATEIILHOCTH
(TemnI) Kypca 4acoB 00yUaroIIMXCs
Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTu3uPOBATH (PAKThl U METO/IbI

JTUaMETP; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanMHoe pacmonoxeHue
cdepbl U IITOCKOCTH; KacaTeabHasI
IJIOCKOCTH K cdepe; mIonaib
chepnl. M3006pakenue cdepsl, mapa
Ha rmockocT. CedeHus mapa

IUTAHUMETPHUH, PEJIEBAaHTHBIE TEME,
NMPOBOJAUTH aHAJIOTHH.

JaBaTh onpenesienusi chepsl 1
miapa, ux LIeHTpa, paanyca, TnaMeTpa.
Onpepeasitb chepy Kak purypy
BpAIICHUS OKPYKHOCTH.
HccaenoBath B3auMHOE
pacrojoxeHue chepbl U MI0CKOCTH,
IBYX cep, WITICTPUPOBATH 3TO Ha
yepTekax U pUCYHKaX.
DopMyJTHPOBATH ONIPEACIICHUE
KacaTeJIbHOM TUIOCKOCTH K cdepe,
CBOWCTBO U MPU3HAK KACATEIbHOU
IJIOCKOCTH.

3HAKOMHUTBCS C T€0e3UNYCCKUMHU
JUHUSIMH Ha chepe
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[{unuHIprdeckas MOBEPXHOCTD,
00pa3yrolye NUINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIIMHIAPUIECKOM
noBepxHocTu. [{umuHap: ocHOBaHUs
1 OOKOBasi MOBEPXHOCTH,
oOpa3yrolas 1 ocb; IJIOAAb
OOKOBOM U MOJHOW TOBEPXHOCTH.
N300paxkenne nuauHapa Ha
mwiockocT. Pa3BépTka mumuHapa.
Ceuenust nunuHapa (MIOCKOCTHIO,
napasuleIbHON WU

NEPHSHANKYJIIPHON OCH ITUITUHAPA)

OO0BACHATD, YTO HA3LIBAIOT
IUJIMHIPOM, Ha3bIBATh €TI0 AJIEMEHTHI.
N3yuath, 00bICHATD, KaK OJIYYUTh
HUAJMHIP TyTEM BpalleHUs
MPSIMOYTOJIbHHKA.

BbIBOAUTH, HCNO0JIB30BATh (GOPMYJIbI
JUTSl BBIYMCITICHUS TIJT0IA U OOKOBOM
MMOBEPXHOCTHU LUIUHAPA.

HN3yuarth, pacno3HaBaTh pa3BEePTKYy
HWINHAPA.

MN300paxkaTh NUIUHIP U €TO CEYEHUS
IIOCKOCTBIO, ITPOXOIAIIEH Yepe3 ero
OCb, MAPAJIICITBHON WU
MEPIIEHAUKYJISIPHON OCH.

Haxoaurth miomanan 3TUX CEUYCHUMU.
MopaeaupoBarb peaIbHbIE CUTYaLIUU
Ha SI3bIKE I'€OMETPUH, UCCJIeI0BATh
MMOCTPOEHHBIE MOJEIN

C UCTIOJIb30BAHUEM I'€OMETPHUUECKUX
MOHSATHUN
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KoHunueckast OBEPXHOCTb, OO0DbsICHATH, KAKOE TE€JI0 HA3bIBAIOT
o0pasyrolme KOHUIEeCKOM KPYTOBbIM KOHYCOM, Ha3bIBaTh €r0
MOBEPXHOCTH, OCh U BEpIIMHA AJIIEMEHTBHI.

KOHUYECKOH IOBEPXHOCTH. N3yuyarTh, 00bACHATDH, KaK IIOJIY4UTh
Konyc: ocHOBaHMe U BepIlIUHA, KOHYC nyTéMm BpAILCHIS
oOpasyrorast ¥ 0Ch; IIIOMIA/b MPAMOYTOJBHOTO TPEYTOJIbHUKA.
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OOKOBO¥ U MOJHON MOBEPXHOCTH.
VY ceu€HHbll KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHHS U OOKOBas
TIOBEPXHOCTb.

H306pa)KeHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3Béprka xonyca.

Ceuenus KoHyca
(TJTOCKOCTHIO0, AapaIeIbHOM
OCHOBAHMIO, U INIOCKOCTBIO,
MIPOXOJISIIEH Yepe3 BEPIINHY )

MN300paxkaTh KOHYC U €r0 CEUCHHS
IJIOCKOCTBIO, IPOXOISIIEH Yepe3
OCb, U TUIOCKOCTBIO,
MEPIICHIUKYJISIPHOU K OCH.

H3yuyarsb, pacnosHaBaTh pa3BEPTKY
KOHY(Ca.

BeiBoAUTH, HCIIOJIB30BATDH
(GbOopMyIIbI IJ1s1 BBIYUCIEHUS TJI0IATN
OOKOBOI MOBEPXHOCTU KOHYCA.
HaxoauThb 1miomiaj iy cedyeHu,
IIPOXOJAIIMX YEPE3 BEPILIMHY KOHYyCa
WJIY TIEPIIEHINKYJIAPHBIX €TI0 OCH.
OO0BsICHATDH, KaKOE TEJIO HA3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BbICHATH, KaK €r0
MOJIYYUTh ITYTEM BpaILCHUS
MPSAMOYTOJILHOW TpaneuuH.
BoiBoAUTH, NpUMEHATH POpMYITy AJIs
BBIYHCIICHUS TUTOIAAN OOKOBOM
ITOBEPXHOCTH yCEYEHHOTO KOHYCa
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KoMOuHamnwmst Tei BpanieHus 1
MHOTOIPaHHMKOB. MHOTOTpaHHUK,
OTMICaHHBIN 0KOJI0 chephl; cdepa,
BITMCAHHAs B MHOTOTPAHHUK HJIH B
TEJIO BpAIICHUS

AKTYaJau3upoBaTh (HaKThl 1 METObI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOANUTDH AHAJTIOTHH.

Pemarhb crepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C TEJIaMU BpallCHMUS,
IIOCTPOEHUEM CEYEHUH TeJl BpaleHUs,

C KOMOMHAIUSMU TEJ BPAILIEHUS U
MHOI'OTPaHHHUKOB Ha HaXO0XICHUE
F€OMETPUYECKUX BEJIIMYMH.
Hcnoab30BaTh IpHu peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPHUYECKHUE PaKThl U METOIbI
3a/1a4M Ha BBIYHMCIICHUE U
JI0Ka3aTEeIbCTBO.

MopaeaupoBaTh peajibHbIE CUTYaIUU
Ha SI3bIKE T€OMETPUU, MCCJIEA0BATh
MIOCTPOECHHBIE MOJIENN

C UCIOJIb30BAHUEM T€OMETPUUYECKUX
OHITUH
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OO0BEMBI TEN

[Moustue 06 00BLEMe. OCHOBHBIE
cBoricTBa 006EMOB Teil. O0BEM
UINHAPA, KOHYCA.

O0bEM mapa u miomaab chepol

AKTYaJIu3uPOBATH (PAKThl U METO/IbI
TUTAaHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJUTH aHAJIOTUH.

BbIBOAUTH, HCNOJB30BATH (OPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
MpaMUJIbl, KOHYCa; yCeUEHHON
IIAPaMUIbI U YCEYEHHOTO KOHYCA.
PemaThb cTrepeoMeTpuyeCcKue 3a1a4H,
CBSI3aHHBIC C BEIYUCIICHHEM 00BHEMOB.
DopMyJMPOBATH ONPECICHHE
IIIaPOBOTO CETMEHTA, IIIapOBOTO CJIOS,
IIapOBOTO CEKTOpA.

IpumeHsaTs GpopMyIIbI
JUISL HAXOXKACHUSI 00bEMOB 11aPOBOTO
CErMEHTA, IIapOBOI0 CEKTOpa
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[TomoOHbIE TeNa B MPOCTPaHCTBE.
CooTHOIIEHUSI MEXKIY MII0IIA MU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX
TN

Pemathb cTepeomMeTpudeCKHE 3a1a4H,
CBsI3aHHBIE C OOBEMOM Iapa |
TIJIOIIAIbIO C(PEepHl.

MoaenupoBaTh peaibHbIE CUTyalluu
Ha SI3BIKE TEOMETPHUM, HCCIIEIOBATh
OCTPOEHHBIE MOJEH

C MCTIOJIb30BAaHUEM TE€OMETPUICCKUX
TTOHSTHM.

AKTYaJTu3upPoOBaATh (PaKTHl M METOIBI
TUTAHUMETPHH, PEIICBAaHTHBIC TEME,
IPOBOJIUTH AHAJIOTUH.

PemaTh crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C COOTHOIIIEHUEM
00BbEMOB U TOBEPXHOCTEH MOI00HBIX
TE€J B MPOCTPAHCTRE.

MopaeaupoBaTh peajibHbIE CUTYALUU
Ha S3bIKE T€OMETPUH, HCCIEAOBATH
IIOCTPOEHHBIE MOJAEIHN

C UCITOJIb30BAHUEM I'€OMETPUYECKUX
MOHATHUN

BekTopbl 1 KOOpAUHATHI B
POCTPAHCTBE

10

Bektop Ha miockoctTM W B
MPOCTPAHCTBE. Cnoxenue u
BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaJTu3upPoOBATH (PAKThl U METOIBI
MJIAaHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.
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BEKTOpA HA 4ncio. Paznoxenne
BEKTOpa N0 TPEM HEKOMILJIaHAPHBIM
BekTopam. IIpasuio
napajuleiacnunesaa.
Pemenne 3amad, CBA3aHHBIX C
MIPUMEHEHUEM MTPABUII JIEUCTBUM C
BEKTOPAMH.

[IpsamoyrosbHas cucrema

KOOPAWHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreiimue
3a1a4M B KOOpAMHATAX. YTOI MEXKAY
BekTOpamu. CKansipHOE
IIPOU3BEICHUE BEKTOPOB.
Beruucnenue yrioB MexIy NMpsIMbIMHU
Y IIJIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU
pELIEHNH T'eOMETPUYECKUX 3a1a4

OnepupoBarh NOHATHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyJIUPOBATH IPABUIIO
NapaiyIeIIeuIIe1a IPU CIOKEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATh BEKTOPHI,
YMHOKATh BEKTOP Ha  YHUCIIO.
MN3yuyaTh OCHOBHBIE CBOWCTBA ITHUX
OTIEepALU.

JaBathb onpeneneHue npsAMOyrojabHOU
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHI[OB.
BbiBOAUTH, HCIOJIB30BATH (OpMY.Ty
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKaMH.

BeipaxaTh ckansipHOe

MIPOM3BEICHUE BEKTOPOB UEPE3 UX
KOOPJUHATBI, BBIYUCISATH YTOJ MEXKIY
JIByMsI BEKTOPAMHU, ABYMSI TIPSIMBIMHU.
Haxoauthb yroy Mexay npsiMou u
IIOCKOCTBIO, YTOJI MEXKY JIBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIAMM.
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BouiBoaMTH, HCNOJIB30BATHL (opMysTy
PacCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH
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[ToBTOpEeHue, 00001IEHNE 7 OcHoBHBIE QUTypHl, GakThl, TeOpeMbl | Pemars npocreiimme 3a1auu
Y CUCTEMATHU3ALMS 3HAHUI Kypca IIaHUMETPUH. 3a/1auu Ha HAaXOXJICHUE JIJTUH U YTJIOB B
TUTAHUMETPUH U METObI UX T€OMETPUIECKUX (HUTYypax,
pEIICHMS. npuMeHsTh TeopeMy [ludaropa,
OcHoBHBIE QUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMEI CUHYCOB U
Kypca CTepeoMEeTpUu. 3a1aun KOCHHYCOB.
CTEPEOMETPHU M METOIBI X PEIICHU | Hay 0T MIOMATS MHOFOYTOTBHHKA,
KpyTa.
Pacno3naBaTthb 110100HEIE
(bUTYpBI, HAXOUTH OTHOIIICHUS
JUTUH ¥ TUIOIAJIEH.
Hcnmoab30BaTh NpH peLIEHUN
CTEPEOMETPUICCKHX 3a/1a4 (PaKThI
¥ METOJIbI TUTAHUMETPUHN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOnslil Kypc «BeposITHOCTh U CTATUCTHKA» 0Aa30BOTO YPOBHS SIBISETCS MNPOJOJKEHUEM M PA3BUTHEM OJHOUMEHHOIO
y4e0HOro Kypca 0a30BOT0 ypOBHSI OCHOBHOI'O O0IIEro oOpa3zoBaHUs. YUeOHBIM Kypc MpeaHa3HaueH Uil GOpMHUPOBAHUS Y
00y4armuxcst CTaTUCTUYECKOH KyJIbTYPhl M IOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEN KaK MATEMAaTUYECKOTO MHCTPYMEHTA AJIst
U3YUYEHHUS! CIIy4ailHbIX COOBITHH, BeJWYMH M mpoueccoB. [Ipm m3ydeHMM y4eOHOro Kypca oOOTamiaroTcsl MpencTaBICHUS
oOydJarmuxcsi 0 METOJaX HCCIEIOBaHUsI H3MEHYMBOTO MHpa, DPA3BUBAETCS IMOHUMAaHHE 3HAYUMOCTH M OOLIHOCTH
MaTEMaTUYECKUX METOJIOB ITO3HAHUsI KaK HEOThEMIJIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Conepxanue yyeOHOro Kypca HampaBJ€HO Ha 3aKpEIUICHHE 3HAaHUMW, MOJYYEHHBIX MPU U3YYEHHH Kypca Ha ypOBHE
OCHOBHOT'O OOIIEro 00pa3oBaHusl, U Ha Pa3BUTHUE MPECTABICHUN O CIyYalHbIX BETMYMHAX M B3aUMOCBS3SIX MEXy HUMU Ha
BaXHBIX IpPUMEpax, CIOKEThl KOTOPHIX IMMOYEPIHYTHl U3 OKpy’Karolero mupa. B pesynbrare y oOyuaromuxcst JOJKHO
chopMUpOBaThCs MPEACTABICHNUE O Haubosee YNOTPEOUTENbHBIX U OOIIUX MaTEMaTHUYECKUX MOJENSAX, UCIONb3yEeMbIX IS
OMMCAHUSl AHTPOIIOMETPUYECKUX U JeMOorpaUyecKuxX BEJIMYWH, MOTPEHIHOCTE B PA3IM4YHOrO poAa HU3MEpPEHUsX,
JUTUTEIIBHOCTU 0€30TKa3HOU pabOoThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIIEHUH U MPOLECCOB B OOIIECTBE.

B cooTBeTCTBUM C yKa3aHHBIMU LESIMU B CTPYKTYpeE yueOHOro Kypca «BeposiTHOCTb U CTATUCTUKA» JUIsl YPOBHS CPETHETO
oO1ero oopa3oBanus Ha 0a30BOM YPOBHE BBIJIETIEHBI CIEAYIOIIME OCHOBHBIE COAEpKaTeIbHble TUHUM: «CiyyailHble COOBITHS
U BEpOSATHOCTIY, «CiyyailHble BEJTMUMHBI U 3aKOH OOJIBIINUX YHUCEID.

Baxxnyto yacTh y4eOHOT0 Kypca 3aHUMAeT 3y4eHHE TeOMETPUUYECKOTO U OMHOMHUAIBHOIO paclpeesieHUil U 3HAKOMCTBO
C X HENPEPBIBHBIMH aHAJIOTaMH — NIOKA3aTEJIbHBIM U HOPMaJIbHBIM PaCIpPEACIICHUSIMH.

Copepxanne nuHun «CiydaifHble COOBITHS M BEPOSITHOCTH CITY>KUT OCHOBOM it (POPMHUPOBAHUS MPEJCTABICHUN O
pacrpesieiecHud BEpOSTHOCTEH MEXIy 3HAUCHUSIMHM CIyYalWHBIX BEJIMYMH, a TAK)Ke 3Ta JUHUS HeoOXoAuma Kak 0asza Jis
U3Y4YEHHUS! 3aKOHa OONbIIMX 4YKcesl — (yHAAMEHTAJIbHOIO 3aKOHA, JACHCTBYIOUIErO B NMPUPOJIE M OOIIECTBE W HMEIOLIErO
MaTeMaTtuyeckyro (popmanuzanuio. CaM 3aKoH OOJBIIUX YHMCEN MpeajaraeTcsi B 03HAKOMUTEIbHON opMe ¢ MUHUMAIIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMalin3ma.
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Tewmpbl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIIy4alHBIMH BEIMYMHAMHU, aKIIEHTUPYIOT BHUMAHUE 00YYaIOUINXCs HA ONMMCAHUU U
U3YYCHUU CIyYalHBIX SBJICHUHN C MOMOIIBI0 HEMPEPHIBHBIX (QYyHKIMH. OCHOBHOE BHUMAHUE YAETSETCS MOKA3aTeIbHOMY U
HOPMaJIbHOMY paclpeesIeHUsIM, MpU 3TOM MPEANOoaraeTcsi 03HAKOMHUTEIbHOE H3y4YeHHE MaTepuana 0e3 J0Ka3aTelIbCTB
IPUMEHSEMBIX (DAKTOB.

OO61iee 4ncno 4acoB, pEKOMEHJOBAHHBIX ISl U3YUEHUS! y4eOHOTo Kypca «BeposTHOCTh U cTaTHCTHKa» — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 4gaca (1 yac B Hezeno).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBieHre AAaHHBIX C NOMOIIbIO Tabiui U auarpamMMm. CpenHee apuMmeTHUecKoe, MeAuaHa, HauboJbllee U
HauMEHbIIIEe 3HAYCHMsI, pa3Max, JUCIEPCUsl U CTAaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydaiiHple SKCIEPUMEHTHI (OMBITHI) W CIydailHble COOBITHS. DJeMeHTapHble COObITHS (MCXOfbl). BeposiTHOCTH
CIIy4alHOTO cOObITHS. BIM30CTh 4aCTOTHI M BEPOSITHOCTH COOBITHIA. CiTyyaliHbIe ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU. BeposiTHOCTH COOBITHI B ONIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HaJl COOBITUSIMU: NepeceueHue, 00beAMHEHNE, MPOTUBONOJIOKHbBIE COObITUA. JJuarpammel Diinepa. @opmyna
CJIOKEHHUS BEPOATHOCTEM.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BepoATHOCTEU. JlepeBo ciydaiiHOro »skcnepuMenTta. @dopmyna momaHON
BepoATHOCTH. HezaBucumble cOOBITHS.

KomOunaropaoe mpaBuno ymHoxeHus. llepecranoBku u ¢daktopuan. Yucno coderanmit. Tpeyrompauk Ilackas.
®opmyna Ounoma HeroToHa.

bunaphblil ciydailHblil ONBIT (MCHOBITAHWE), ycnex W Heynada. HezaBucumble ucnbiTaHus. Cepusi HE3aBHCUMBIX
WCIIBITAHUN 10 IepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIBITAHUN bepHyun.

CnyuaiiHaa BennunHa. Pacnpenenenne BepostHocteil. [{uarpamma pacnpenenenus. [Ipumepsl pacnpeneneHuii, B ToM
qiclie, TeOMETPUUECKOE U OMHOMHUAIBHOE.
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11 KIJACC

UucnoBele XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE OKUIAHNUE, JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHUE.
[Ipumepsl NIPUMEHEHHUsI MaTEMAaTHYECKOIO OKUJAHUSA, B TOM YHUCIIE B 3aJa4ax U3 IOBCEJHEBHOM XM3HU. MaTematudeckoe
OXKUJaHue OMHApHOM Ciy4yailHON BelIMYMHBL. MaTeMaTH4ecKoe OKHUIAaHHE CyMMbl CIlydallHbIX BEIMYMH. MaTemMaTH4ecKoe
OXKUJaHHUE U JUCIIEPCHUS TEOMETPUYECKOTO U OMHOMHUATIBLHOTO paclpeesieHU .

3aKoH OOJIBIINX YUCEN U €r0 poJib B HAyKe, MPUPO/ie U ob1iecTBe. BeIOOpOUHBIN METOI UCCIET0BaHUMN.

[IprMepbl HENPEpPBIBHBIX CIy4YalHBIX BeIWYUH. [IOHATHME O IUIOTHOCTH pacHpenenceHus. 3anadyd, MNPUBOIAIINE K
HOPMAJIBHOMY paclpezaciieHuro. [IouaTre 0 HopMaIbHOM paCIpPENEICHNH.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce o0yyaromuiicss MOJTyduT CAEAYIOUIME MPEIAMETHBIC PE3YJIIbTATHI:
YUTATh U CTPOUTH TAOIUILI U TUATPAMMBI;
OTIEpPUPOBATH MOHATUAMU: CpeAHee apupMEeTHIECKOE, MeIMaHa, HauOoJbIIIee,

HaWMEHbIIIee 3HaYEHUE, pa3Max MAacCHBA YHUCIOBBIX JAaHHBIX; ONMEPUPOBATH MOHATUSMU: CIyYalHbIN dKCIEPUMEHT (OMBIT) U
ClIy4aliHOE COOBITHE, DIIEMEHTAPHOE COOBITHE (PIIEMEHTAPHBIN UCXO/) CIyYalHOTO OTbITa, HAXOAUTH BEPOSTHOCTH B OIBITaX C
PaBHOBO3MOHBIMU CIIy4alHBIMU COOBITHUSIMH, HAaXOJWUTh M CPaBHUBATh BEPOSITHOCTH COOBITUM B M3YYEHHBIX CIy4alHBIX
SKCIEPUMEHTAX; HaXOJIUTh M (HOPMYJIHPOBATH COOBITHUS: TEpEeCceUCHHE M OOBEIMHEHUE JaHHBIX COOBITHM, COOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, MOJB30BAThCS AMAarpaMMmMaMu Oisiepa u QOpMyJION CIOKEHUS BEPOATHOCTEH MpHU
pelieHn 3a7a4; OINepUPOBaTh MOHATUSIMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS, HAaXOJIUThb BEPOSTHOCTH C
MOMOIIIBIO TIPaBUJIa YMHOXEHHUSI, C IOMOIIBIO JEPEeBa CIIy4alHOTO OIbITA; MPUMEHITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS
MIpU PEIICHUH 3a]1a4; ONEPUPOBATh MOHITUSMHU: UCTIBITAHUE, HE3aBUCHUMBbIC UCTIBITAHUS, CEpUsI UCTILITAHUM, YCTIeX U HeyJaya,
HAXOJIUTh BEPOSTHOCTH COOBITUN B CEPUU HE3aBUCUMBIX MCIBITAHUIN 10 TIEPBOTO YCIIeXa, HAXOIUTh BEPOSITHOCTU COOBITUH B
CEpUH UCIIBITAHUI
bepHyiu; onepupoBaTh NOHATUSMU: CIy4dailHasi BEJIMUMHA, PACIIPEICICHUE BEPOSATHOCTEN,

JIyarpaMMa pacrpeiesieHus.
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K xoniy oOyuenus B 11 kiacce oOyyaromuiicss moJy4duT CAEAYIONUE MPEAMETHBIC PE3YIbTaThI:
CpaBHUBATh BEPOSITHOCTH 3HAUYCHUHN CITyYalHOW BEJIMYUHBI 10 PACTIPEACICHUIO WU
C TMOMOIIBIO JHArPAMM; OINEPHUPOBATH IMOHSITHEM MATEMAaTHUYECKOTO OXHUIAHWS, NPUBOIUTH MPUMEPHI, KAK NPUMEHSETCA
MAaTEMATHYECKOE OKUAAHNE CIIyHYalHON BEIMYNHBI HAXOAUTh

MaTEMaTHYECKOE OKHMJAHUE II0 JAHHOMY pacCHpElelICHHIO; MMEThb IPEICTABICHUE O 3aKOHE
OOJBIINX YHCEN; UMETh IIPEJCTABICHHE O HOPMAJILHOM pacIpe/leleHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanwue pazaena  KonuuectBo OcCHOBHOE coJiepKaHue OcHOBHEBIE BUJIBI JCITCIHHOCTH
(TeMBbI) Kypca JacoB 00yYarommxcs
[IpencraBieHre AaHHBIX H 4 [IpencraBiieHre TaHHBIX C TIOMOIIBIO N3BaexaTs nHGOpPMAIIHIO U3

OomnmucarcijibHasid CTaTUCTHUKA

tabnun u quarpamm. CpenHee
apu(pMeTHYecKoe, MeIMana,
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAUYCHMUS,
pa3max, IMCIepcHsi, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB

Ta6J'II/II_[ " JuarpaMm, HCnmoJab3oBaThb
Ta6J'II/II_[BI H JuarpaMmbl 11
MpCaACTaBICHUA CTATUCTUICCKUX
JaHHBIX. Haxozme OIMKUCAaTCJIbHBIC
XapaKTCPUCTHUKU JAaHHBIX.
BI)I)]BI/IFaTI), KPUTHKOBATDb IT'HIIOTE3bI

0 XapakTepe CIIy4anHOW U3MEHYMBOCTH
U onpeaesironux e€ ¢pakTopax
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Crny4aiinbie OTIBITHI U
Cily4aiiHbl€ COOBITHSI, OTIBITHI
C PaBHOBO3MOXKHBIMU

QJICMCHTAPHBIMU UCXOAAMH

CiyyaiiHble 3KCIIEpUMEHTHI (OMBITHI) U
CIIy4aiiHble COOBITHSI.

DOnemMeHTapHbIe COOBITUS (MCXOIBI).
BepoATtHOCTS CilydyaliHOTO
coObITHs. BeposiTHOCTH COOBITHIA B
OTIBITAaX C PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
[IpakTrueckas pabota

BoiaeasiTb Ha IpUMepax CiaydaiHble
COOBITUS B OINMCAaHHOM CIy4ailHOM
OTIBITE.

DopMyJTHPOBATH YCIOBUS IPOBEICHUS
CIIy4alHOTO OMBITA.

Haxoautb BepOsSTHOCTH COOBITUIA

B ONBITAX C PABHOBO3MOKHBIMH
HCXOJIAMH.

MOI[CJII/IpOBaTb OIIBITHI C
PaBHOBO3MOKHBIMU 3JICMCHTApPHBIMHA

HCXOJIlaMH B XOJ€ ITPAKTUUECKON
paboThI

Omnepanuu HajJ COOBITUSIMH,

CJI0’KEHUE BEPOSATHOCTEN

Onepanuu HaJ COOBITUSMU:
nepeceueHre, 00beIMHEHNE COOBITHH,
MPOTUBOIOJIOKHBIE COOBITHSI.
Juarpammel Ditniepa. @opmyiia
CJIOKEHHUSI BEPOATHOCTEN

Hcnoab3oBaTh AuarpaMmsel Jiepa u
CIIOBECHOE OITMCAHHUE COOBITHUH JJI
hOpMYJIMPOBKHY 1 M300paKeHUS
00BbEIMHEHUS U TIePECeUEHUsI COOBITUH.
Pemarts 3aga4um ¢ UCIOIB30BaHUEM
(bOpPMYJIBI CITOKEHUS BEPOSTHOCTEMN
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Y cII0BHAsI BEPOSITHOCTS,
JIEPEBO CIIy4alHOTO
omnbITa, (popMyJia MoITHON
BEPOSITHOCTU U
HE3aBUCHMOCTb COOBITHI

Y coBHAsI BEPOSITHOCTD. Y MHOXKEHHE
BEPOSTHOCTEHU. JlepeBo CiydalHOTO
sKkcnepuMenTa. GopMyJia MOJTHOU
BeposiTHOCTU. He3aBucumblie COOBITHS

Pematp 3amaum Ha HaXO0XXICHUE
BEPOSTHOCTEH COOBITHH, B TOM YHCIIC
YCIOBHBIX C TIOMOIIBIO  JIepeBa
CIIy4aiiHOT'O OIIBITA.

OmnpeneasiTb HE3aBUCUMOCTH COOBITUN
no Qopmylie W 1O OpraHu3aluu
CIIy4alHOIO OIbITA

DJIEeMEHTHI KOM6I/IHaTOpI/IKI/I

Komb6unaropHoe npaBuio
yMHOeHHUs1. [lepecTaHOBKY U
dakTopuai. Yucio coueTaHuu.
Tpeyronbauk Ilackans.
®opmyna buHoma HeroToHa

Hcnoab3oBaTh IpaBuiio
YMHOEHUS IS IEPEYNCIICHUS
COOBITHH B CIIy4ailHOM OIIBITE.
IHoab30BaTbes popmyiioin u
TpeyroiabHukoM [lackans nms
OIPEJICJICHUS YUCIIAa COYCTAHU

Cepun nocne0BaTebHbIX

UCOBITAHUNA

buHapHbIii CilydaiHbIN OIBIT

(ucnpiTaHue), Yyclmex ¢ HeyJaya.
HeszaBucumbie wucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAHUN JI0 IEPBOTO

Pa30uBaTh CII0KHBIE SKCIIEPUMEHTHI
Ha OTJIEJIbHbIE UCTIBITAHUS.
OcBauBaTh NOHATHSA: UCIIBITAHUE,
cepHsl HE3aBUCUMBIX HCIIBITAHUN.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyum.
[IpakTuueckas pabdota ¢
HCTIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOIUIL

IIpuBoauTH NPUMeEPHI CEPUI
HE3aBHUCUMBIX UCIIBITAHUIA.
Pemars 3agaum Ha TOMCK
BEPOSTHOCTEH COOBITHH B cepun
WCIIBITAHUI JI0 IEPBOTO yCIIEXa U B
CepusixX ucnblTaHui bepHym.
N3yuaTs B X01€ NIPAKTHYECKOM
padoThI C UCIOJIB30BAHUEM
AIIEKTPOHHBIX TaOJIUII
BEPOATHOCTH COOBITHI B CEpUsiX
HE3aBHUCUMBIX HCTIBITAHUI

CityyaiiHble BEJIMUUHBI

U pacrpeaeneHus

Ciy4aiiHast BEIMYMHA.
Pacnipenenennie BepossTHOCTEN.
Jnarpamma pacrnpenenenusa. Cymma u
IIPOU3BEIAECHUE CIIyYailHbIX BEJITUYMH.
[Ipumeps! pacnipenenenunii, B TOM
YHUCJIE TEOMETPUYECKOE U
OMHOMUAIbHOE

OcBauBaTh NOHATHS: ClTydaiiHas
BEJIMUMHA, pacrpesereHme, Tadauma
pacnpeiesieHusi, [uarpamma
pacnpeneneHus.

IpuBoauTh NpUMepkbI
pacnpeiesieHnil, B TOM YUCIIE
r€OMETPUYECKOr0 1 OMHOMHAIBHOTO.
CpaBHuBaTh pacnpeaeicHus
ciayyarHbiX BennuuH. Haxoaurs
3HAYEHHS] CYMMbI U TPOU3BEICHUS
Clly4daiHbIX BenuuH. CTPOUTH H
pacno3HaBaThb reOMETPUYECKOE U
OMHOMUAJILHOE pacIpeicIcHIE
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[ToBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUH

OmmcarenbHast CTaTUCTHKA.
City4aifHbl€ OTIBITHI U BEPOSATHOCTH
CIy4aiHbIX coObITHH. Oniepanuu Hal
COOBITUSIMH. DIEMEHTHI
KOMOWHATOPUKH, CEPUU HE3aBUCUMBIX
HUCHIBITAaHUHN

IHoBTOPATH HN3y4eHHOE
Y BBICTPAUBATHL CUCTEMY 3HAHHM

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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11 KIJACC

CIy4allHOW BEJIUYUHBI

MaTeMaTUYECKOTO OKUIAHUS
(cTpaxoBaHue, IOTEpES).
MaremaTu4eckoe 0XKUAaHUE CyMMBI
CITy4alHbIX BEJIMYUH.
Maremaruueckoe 0XKHUJIAHUE
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHui

HaunmenoBanue paznena  KonndectBo OcHOBHOE coJiepKaHHe OcCHOBHBIE BUIBI IEATEIILHOCTH
(Tembl) Kypca 4acoB oOydaromuxcs
MaremaTtudeckoe 0XKuJaHue 4 [Tpumepsr PUMEHCHHUS OcBauBaTh MOHATHE MATEMATHYECKOTO

OXKHUIaHUS.
IIpuBoauTH U 00CYKIATH TPUMEPHI
MIPUMEHEHUSI MAaTEMaTUYECKOTO

OXHMAaHM:. Bpraucisars MaTeMaTHYECKOE

oxunanue. Mcnob30BaTh MOHITHE
MaTeMaTH4YECKOTO OKUJIAHUS U €TO
CBOKWCTBA IIPU PEIICHUU 3a]1a4.
HaxoauTsb 110 u3BecTHbIM (hopMyJiaM
MaTeMaTHYECKOE 0KUTAHNE CYMMBI
CIIy4alHbIX BEJIUYMH.

HaxoauTsh 1o uzBecTHbIM (HopmysiaMm
MaTEMaTHYECKHUE 0K TAHMS
CITy4alHBIX BEJTMYMH, HMCIOIITUX
reOMETPHUICCKOE U OMHOMHAIIBHOE
pacnpeneneHus
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Jucniepcrst 1 cTaHAAPTHOE
OTKJIOHCHHE  CIIy4YalHOU
BEJINYHHBI

Jlucniepcust M CTaHAAPTHOE
oTKJIOHEeHuE. Jlucnepcuun
r€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHIY

OcBauBaTb TOHSITHUS: AUCIICPCHUd,
CTaHIapPTHOC OTKIOHCHHC cnyqaﬁﬂoﬁ
BCINYUHBI.

HaxoauTtsb qucriepcuro 1mo
pacrpe/iesIeHUIo.

Haxoauthb 1o u3BeCTHBIM
dbopmysiaMm TUCIEPCUIO
reOMETPUUECKOTO M OMHOMHAIEHOTO
pacnpesiesieHus1, B TOM YHCIIE B XO/1€
IPaKTUYECKON pabOTHI €
UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

3aK0H OOJIBIINX YHUCE]

3aK0H OOJBIINX YHCEI.
BriOopouHblii METOJT UCCIIEIOBAHUM.
[IpakTuueckas pabota ¢
WCITIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUI]

3HAKOMMTBCS C BBIOOPOUHBIM METO/I0M
UCCJIEIOBAHNS COBOKYITHOCTH JAHHBIX.
N3yuars B X0/1€ TPaKTUUECKON pabOThI
C MCIOJIb30BAaHUEM DIIEKTPOHHBIX
TaOJIMIL] MPUMEHEHHUE BHIOOPOYHOTO
METOJA UCCIENOBAHUS

HenpepriBHbIE cilyualiHble

BEJIMYUHBI (pacipeiesICH s )

[Iprmepbl HEMPEPBIBHBIX CITyYaUHbBIX
BeJIMUMH.  DYHKIUA  I[UIOTHOCTH
pacupenencHusl. PaBromepHoe
pacmpeesieHue U ero CBOMCTBA

OcBauBaTh NOHATHA: HEIPEPBIBHAS
Clly4anHas BEJIMYMHA, HEIIPEPHIBHOE
pacnpesenenne, GyHKIHs IIOTHOCTH
BEPOATHOCTHU.

IIpuBoauTh mNpHUMEpPHl HENPEPBIBHBIX
CIIy4YalHbIX BEJIIMYMH.
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HaxoauThb BEpOATHOCTH COOBITHH T10
JIAaHHOU (PYHKIIUM TUIOTHOCTH, B TOM
YU CJIE PABHOMEPHOTO PaCHpeICIICHUS

HopmaibHoe pacripenerieHue

3aiayu, OpUBOIAIIME K HOPMAIbHOMY
pactpenenenno. OyHKIHS IVIOTHOCTH
Y CBOWMCTBA HOPMAJIbHOTO
pacnpenenenus. [Ipakrtuyeckas
paboTa C UCII0JIb30BAHUEM
ANEKTPOHHBIX TAOIHUIL

OcBauBaThb NOHATHUS: HOPMAJILHOE
pacnpezeseHue.

BeigessiTh 10 ONIMCAHUIO CITy4YaiiHbIE
BEJIMYMHBI, pacipeieIEHHbIE 110
HOpMaJIbHOMY 3aKkoHy. IIpuBoauTH
NpuMepbI 337134, IPUBOAAIINX K
HOPMAJIBHOMY PacIpeAeIICHHUIO.
HaxoIuTh 4MCIIOBBIE XapaKTEPUCTUKH
HOPMAaJIbHOTO PACIIPEAEIEHUS 110
U3BECTHBIM (POPMYJIaM.

PemaTp 3a1aun, CBsI3aHHBIE C
MIPUMEHECHUEM CBOMCTB HOPMAJIBHOTO
pacnpeneneHui, B TOM YUCIIE €
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIUIL
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[ToBTOpEHKE, 0000ILIEHNE

W CUCTEMATHU3aIUs 3HAHUU

19

[IpencraBiieHre JAHHBIX C TOMOUIBIO
Ta0JIUI U JUuarpamm, onucartebHas
CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYHCIICHUE
BEPOSTHOCTEH COOBITHI

HOBTOpHTb N3Yy4YCHHOC MW BbLICTPAUBATDH

CUCTEMY 3HAHUU

C IpUMEHEHUEM POpMYII U
rpaguuecKux METO0B
(koopauHaTHasI psiMasi, 1€PEBO,
nuarpamma Jisepa), ciaydaiiHbie
BEJIMYUHBI U PaCIIpeICICHUS,
MaTEMaTUYECKOE OKUAHUE
CIIy4alHOW BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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