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NOACHUTE/IbHAAA 3AMUCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «MATEMATUKA~

Pabouass mporpamma mo ydyeOHOMY mpeaMeTy «MaremaTuka
0azoBoro ypoBHs miaa oOydarommxcst 10—11 kmaccoB pa3paborana
Ha ocHoBe denepanbHOro rocyJapCTBEHHOTO OOPa3zoBaTEIHLHOIO
CcTaHJapTa CpeHero oomero oOpa3zoBaHus, C y4YETOM COBPEMEHHBIX
MHPOBBIX TpPeOOBaHWH, TMPEABSIBIACMBIX K MAaTEeMaTHYECKOMY
00pa3oBaHMIO, U TPAAUINI poccuiicKkoro oopaszoBanus . Peanmuzanus
IPOTPaMMBbI obecrnieunBaeT OBJIAJICHUE KJTFOUE€BBIMH
KOMIIETEHIHMSAMH, COCTABIISIIOIIMMH OCHOBY JUISI CaMOPa3BUTHA
WU HETIPEPBIBHOTO 00pa30BaHUsI, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JJUIHOCTHOI'O MW IMO3HABATCJIIBHOTO PasBUTHUA JIMYHOCTH 06y‘-1afo—
IIUXCS .

B paboucii mporpaMme ydTeHBI ujacH U nojoxeHus «KoHuenuu
pa3BUTHSI MaTeMaTH4YecKoro obOpazoBaHusi B Poccuiickoii denepa-
oun» . B cooTBeTcTBMM ¢ Ha3BaHMEM KOHIIEHLHUH, MAaTEMaTHUECKOE
oOpa3oBaHHE JOJKHO, B YACTHOCTH, MPEIOCTABISITH KAKIOMY 00y-
YaloUEeMycsi BO3MOYXHOCTh JOCTHMIKEHHUSI yPOBHSI MaTeMaTHYECKUX
3HAaHUM, HEOOXOAUMOTO ISl JadbHEUIIeH YCIEITHOW >KU3HH B 00-
mecTtBe . VIMEHHO Ha pemeHue >TOH 3aJadu HarelieHa pabouas
nporpamMmMa 0a30BOro ypoBHS .

B snoxy uudpoBoii Tpanchopmaimu Bcex chep UeTOBEUYCSCKOM
JIeATEIIbHOCTH HEBO3MOXKHO CTaTh OOPAa30BAaHHBIM COBPEMEHHBIM
4yeJ0BEKOM 0e3 0a30BO MaTeMaTHYEeCKOH MOATOTOBKHU . YiKe B IIIKO-
JIC MaTeéMaTHuKa CIYXXUT OMOPHBIM MPEIMETOM IJIsI U3YUCHHUA CMECK-
HBIX AWCIUIUINH, @ B )KU3HU I10CJIE IIKOJbI peajJbHON HEOOXOIUMO-
CTBIO CTAaHOBHUTCSI HENIPEPBIBHOE OOpa3oBaHME, YTO TPEOyeT MOIHO-
1IeHHOU 0a30BO#l 001Ie00pa3oBaTEIbHOW MOJATOTOBKH, B TOM YHCJIE
1 MaTeMaTH4YeCcKOl . DTO 00yCIOBJIEHO TEM, YTO B HAIIU JTHU PacTET
9HUCIJIO CHENUAIbHOCTEH, CBSI3aHHBIX C HEIIOCPE/ICTBEHHBIM IpHUMeE-
HEHUEM MaTeMaTHKU: U B chepe IKOHOMHKH, U B OM3HECEe, U B TEX-
HOJIOTMYECKHUX O0JIaCTsIX, U Ja)Ke B T'yMaHHUTapHbIX cepax . Takum
oOpa3zoM, Kpyr oOydaromwuxcs, JJIsi KOTOPHIX MaTeMaTHKa CTaHO-
BUTCS 3HAYUMBIM IMIPEJIMETOM, CYIIECTBEHHO PACIIUPSETCS .

[IpakTuueckasi MOJE3HOCTh MaTEMaTHKH OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTroM SIBISIIOTCS (yHIAMEHTaJbHBIE CTPYKTYpPhI HAaIIETo
MUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIICHHS
oT HpOCTeﬁIHHX, yCBanBacMbIX B HEMMOCPECACTBCHHOM OIIBITE, 10 J10-
CTAaTOYHO CJIOXHBIX, HeO6XOJII/IMBIX JJId pa3dBUTHUA HAYYHBIX U TCX-
HOJIOTMYECKHX uJel . be3 KOHKpeTHhIX MaTeMaTHYeCKUX 3HaHMUH
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3aTpyAHEHO NMOHUMAaHUE NPUHIMIIOB YCTPOMCTBA M HMCHOJIb30BAHHUS
COBPEMEHHOW TEXHUKH, BOCIPHSITHE M HHTEpHpETanus pa3zHOO-
Opa3HOU CcOMUaIFHOW, YKOHOMHYECKOH, MOJIUTHYECKON HH(pOpMa-
nuu, Manod(p@eKTuBHa IIOBCEIHEBHAsT NpaKTU4YecKass  JAesiTelb-
HOCTh . Kaxk;tomy 4esioBeKy B CBOEH YKM3HHM HMPUXOIUTCS BBIIOIHSITH
JTOCTAaTOYHO CJOXKHBIE PacdéThl M COCTABJISATH HECIIOXKHBIC aJTO-
PUTMBI, HaXOOWTHh HYXXHbIE (OPMYIIBI M HPUMEHSITH HX, BIAIETh
MPAaKTHYECKUMU TIpUEMAMU TEOMETPUUYECKHX HW3MEPEHUW U II0-
CTPOCHUI, YnTaTh MH(POPMAILUIO, TIPEACTABICHHYIO B BUJYy TalOuII,
auarpaMM M rpauKoB, )KUTh B yCJIOBHSX HEONPEIECIEHHOCTH U IIO-
HUMAaTh BEPOSITHOCTHBIH XapakTep CIIydalHBIX COOBITH .

OJHOBPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHUS] MaTeMaTHKU
B COBPEMEHHOM 00IIIecTBE BCE OoJjiee BAXKHBIM CTAHOBUTCS MaTeMa-
TUYECKHWI CTHJIb MBIIUICHUS, NPOSIBISIONINICS B ONpeneaEHHbBIX
YMCTBEHHBIX HaBBbIKaxX . B mpoiliecce M3ydeHHUss MaTEMaTHKH B apce-
HaJl NpuéMOB M METOJOB MBIIIJICHNSI YEJIOBEKa €CTECTBEHHBIM O0-
pa3oM BKIIIOYAIOTCSI MHIYKIWS M ASTYKIUs, 0000IMIEeHNEe U KOHKpe-
TU3alus, aHajJu3 WU CHUHTEe3, KjaccudHKalus W CHCTeMaTH3alus,
abctparupoBanue u a”ajiorus . OObEKTHl MaTeMaTHYSCKUX yMO3a-
KJIIOUECHHH, MpaBmwjia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKHUX ITOCTPOCHHI, CIIOCOOCTBYIOT BBIpAOOTKE yMeHUs (op-
MyJHUpOBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBINUICHUE . Benymiass poiab NpUHAICKUT
MaTeMaTHke B (OPMHUPOBAHUN aJITOPUTMHUYECKONM KOMITOHEHTHI
MBILIJIEHUsI ¥ BOCIIMTAHUU YMEHHH JIeiCTBOBAaTH 110 3aJaHHBIM aJI-
FOpPUTMaM, COBEPIICHCTBOBATh HM3BECTHbIE W KOHCTPYHPOBATh HO-
BbIe . B mporecce penrenus 3agady — OCHOBHOW y4eOHOW aesiTelb-
HOCTH Ha ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOpPYECKas M MPH-
KJ1a/JHasi CTOPOHBI MBILIJICHUS .

OOyuenne mateMaTuke JaET BO3MOXKHOCTh pa3BHUBATh y ydalllUX-
Cs TOYHYIO, PallHOHAJIBHYIO U HH(POPMATHUBHYIO peUb, YyMEHHE OT-
Oupath HauboJiee NOAXOASIINE SI3bIKOBbIE, CHMBOJIMYECKHE, Ipa-
(pnueckue cpencrTBa AJIsl BRIPAXKEHUSI CYKJICHUN M HATJISIITHOTO UX
MIPEICTABIICHUA .

Heob6xonuMbpIM KOMITOHEHTOM 00IIEeH KyJbTypbl B COBPEMEHHOM
TOJIKOBAHUU SIBJISISTCS OOIlllee 3HAKOMCTBO C METOJAaMH ITO3HAHUSI
JICHCTBUTEIIBHOCTH, MPEICTABICHUE O IIPEeJIMETE M METOJe MaTeMa-
THUKH, €r0 OTJIMYMS OT METOJOB ECTECTBEHHBIX M T'yMaHHUTapHBIX
HayK, 00 OCOOCHHOCTSX NPUMEHECHHS MaTeMaTHK{ IJIsI PEIICHHUS
Hay4YHBIX U MPUKIAJIHBIX 3a1a4d . TakuM oOpa3oM, MaTeMaTH4YeCKOe
oOpa3zoBaHME BHOCHUT CBOHM BKJIaJ B ()OpMHUpOBAHHE OOLIEH KYJIBTY-
pBI YEJIOBEeKa .
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H3yyenrne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCIIMTA-
HHUIO 4YeJIOBEKa, MOHMMAaHHUIO KpacoThl M M3sIlecTBa MaTeMaTHYe-
CKHMX PacCyXKJCHHUU, BOCIPHUATHIO T€OMETpHUYeCcKHUX (opm, ycBoe-
HUIO UJIEU CUMMETPHUH .

LEM M3YYEHUA YHEBHOIO NPEAMETA «MATEMATUKA~

[TpuopurerHbiMu neyisiMmu o0ydenust marematuke B 10—11 knac-
cax Ha 0a30BOM YPOBHE SIBIISIFOTCS:

6 (OpMHpPOBAHUE LIEHTPAIHLHBIX MAaTEMaTHYECKHUX MOHSITHH (4uc-
JIO, BEJIWYMHA, reoMeTpuyeckasi Qurypa, nepeMeHHas, BepOsT-
HOCTb, (PyHKIHsI), OOECIEUNBAIONINX IIPEEMCTBEHHOCTh H IIep-
CHEKTUBHOCTh MaTeMaTHYECKOTO 00pa3oBaHMsI 0OydYaromIuxcs;

6 TIOJIBEJICHUE yYalllUXCs Ha JOCTYITHOM JJIsI HUX yPOBHE K OCO3-
HaHUIO B3aMMOCBSI3M MaTEMaTHKH M OKPY’KaIOIIEero MHpa, IMOHU-
MaHHE MaTEMaTHKH KaK 4acTH OOIIed KyJIbTypbl UEJIOBEUECTBA;

6 pa3BUTHE HMHTEJUICKTYAJIBbHBIX U TBOPYECKHUX CIIOCOOHOCTEH yda-
IIUXCs, MMO3HABAaTEJIBHOM aKTUBHOCTH, HCCJIEIOBATEIBCKUX yMe-
HUW, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K HW3YUYEHHUIO MaTeMa-
THUKH;

6 popmupoBanre GyHKIIHOHATILHOW MaTEeMaTHYCCKON IPaMOTHO-
CTH: YMEHHS Paclo3HAaBAaTh MAaTEMaTHYECKHE aCIIEKThHI B pealb-
HBIX )KU3HCHHBIX CHUTYaIMsSIX U IPHU U3YyUEHUHU APYTUX YISOHBIX
OpeIMETOB, MPOSBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(popmynmpoBaThs NX Ha A3bIKE MAaTEMATHKH U CO3/1aBaTh MaTeMa-
TUYECKHE MOJEJIH, IMPUMEHSATh OCBOCHHBIM MaTeMaTHYEeCKHUH ar-
napaTt AJis pelIeHHUs] NPaKTHKO-OPHEHTUPOBAHHBIX 3ajad, WH-
TEepIPETHPOBATH M OI€HUBATH MOJTYYCHHBIC PE3YyIbTATHI .
OCHOBHEBIC JUHHUHU COJIepKaHus Kypca maremaTukn B 10—11 kirac-

cax: «YUncna m BBIUHMCICHUS», «Anredpa» («AnredOpandecKkue BbI-

paxkeHUsD», «YpaBHEHUs] M HepaBeHCTBa»), «Hawama marematuue-
ckoro anammza», «l'eomerpus» («I'eomerpuueckne ¢GUTYpBl U HUX
cBoMcTBa», «lM3MepeHHe TIeoOMEeTPHYECKUX BEJINYUH»), «Bepost-

HOCTh M CTaTHUCTHUKa» . JlaHHBIC JJUMHUM pa3BUBAIOTCS IapajjenbHO,

Ka)kJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE He3a-

BHCUMO OJIHA OT JIpPYTO#, a B TECHOM KOHTaKTE€ W B3aUMOJCHCTBUU .

Kpome »sTor0, MX 00BEAUHSIECT JOTHYECKAas COCTABIISIONIAS, TpaJIu-

IIMOHHO TIpUCyIIasi MaTeMaTHKEe M MMPOHU3BIBAONIAsT BCE MaTeMaTH-

YecKHe Kypchbl W cojepykarenbHble JuHUU . CdopmyanpoBaHHOE

B denepabHOM TOCYyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe

cpenHero ooOmiero oopa3oBaHUsT TPeOOBaHUE «BIIAJICHUE METOJdaMU

JIOKa3aTeJIbCTB, AJITOPUTMaMH pEIISHUs 3a7ad; yMeHue (GopMyJIu-

poBaTh ONpenesIeHNs], aKCHOMBI M TEOPEMbI, IPUMEHSTHh HUX, IPO-
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BOJUTH JIOKAa3aTEJIbHBIC PACCYKICHHUSI B XOJE PELICHHS 3a7ad» OT-
HOCHUTCSI KO BCEeM KypcaM, a (opMHUpOBaHHE JOTMYSCKUX YMEHHU
pactipeniessieTcsl Mo BCeM TojlaM OOy4YeHHs Ha yPOBHE CPETHEro 00-
mero oopa3oBaHUs .

MECTO YYEBHOTO NMPEAMETA «MATEMATUKA~
B YYEBEHOM MNJIAHE

B cooTBeTcTBHU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TEJIBHBIM CTaHIAapPTOM CpPEJHEro oO0IIero oopa3zoBaHUs MaTeMaTHKa
SIBJISIETCST 0OsI3aTEIBbHBIM IIPEIMETOM Ha JTaHHOM ypOBHE 0Opa3oBa-
Husg . Hacrosimeid paboueil mnporpamMmMmoil mpeaycMaTpHBaeTCs
n3ydeHue yuyeobHoro npeamera «MaremMaTuka» B pamKax TpEX
Y4EeOHBIX KypcOB: «Anrebpa M Hadajla MaTeMaTHUECKOrO aHAIIN3a»,
«I"eomeTpus», «BepoaTHOCTh U CTaTUCTUKA» . DOpMUpPOBAHUE
JIOTUYECKUX YMEHHI OCYIIECTBISACTCS Ha MPOTSHKEHUU BCEX JIET
oOydeHUs B cTaplleil IIKoJe, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B
ColeprKaHUE BCEX HA3BAHHBIX BBIIIE KYpPCOB .

B yueOHOM miiaHe Ha u3ydeHwe marematuku B 10—11 kiaccax
OTBOIUTCS 5 y4YeOHBIX 4YacOB B HEJIEII0 B TEUCHHE KaXKJOro rojaa
obOyuenwns, Bcero 350 y4eOHBIX HacoOB .

TemaTnueckoe IUIAHUPOBAHUE y4YEeOHBIX KYpCOB M PEKOMEHIYye-
MO€ pacnpenieIeHne yd4eOHOro BPEMEHH JJIsl M3YUCHHS OTACIIBHBIX
TeM, IPEUIOKEHHBIE B HACTOSIIEH MporpaMme, Hajgo paccMaTpu-
BaTh KaK MPUMEPHBIE OPHUEHTHUPHI B MOMOIIbL COCTAaBUTEIIO aBTOP-
CKOI1 pabodell mporpamMMBbl U MpekJe BCEero yuurento . ABTop padbo-
4yeld mporpamMmbl BOPaBE YBEIWYUTH HIIM YMEHBIIUTH MHPEIIIOXKCH-
HOE YHMCJIO y4YeOHBIX YaCOB Ha TEMY, YTOOBI yIIIyOUThCSI B TEMATHKY,
3aMHTEPECOBABIIYIO OOYYalOIIUXCsl, WM HAIpaBUTh YCWJIHS Ha
Ipeo0JICHUE 3aTpyAHEHUN . JIOIyCTMMO Tak»Xe JIOKaJbHOE IIepe-
pacnpeleiaeHue M IEPEeCTaHOBKA JJIEMEHTOB COJEp)KaHHUsA Kypca
BHYTPH JTaHHOTO Kjacca .

KonmuecTBO NpoOBEpOUYHBIX padOT (TeMaTHYeCKHMH M HUTOTOBBIN
KOHTPOJb KauecTBa YCBOCHUS ydeOHOro MaTepuana) U uxX THII (ca-
MOCTOSITEJIbHBIE W KOHTPOJIbHbIE pPabOThl, TECTbI) OCTAIOTCS Ha
YCMOTpPEHUE YUUTENS .

Tak>xe yuHuTeslb BIPaBE yBEJIHYNUTH WIJIM YMEHBIIUTH YHCIO y4eO-
HBIX 9aCOB, OTBEAEHHBIX B pabodell mporpamMmme Ha 0000meHue,
IIOBTOPEHHUE, CUCTEeMAaTHU3AIHIO 3HAHUH o0yJarommxcs .
EauHCTBEHHBIM, HO NPUHIUIHAIBHO BaXXHBIM KPUTEPUEM, SBIIS-
€TCsl IOCTHKEHNE Pe3yIbTaTOB OOyUYeHHs, yKa3aHHBIX B HACTOS-
el nporpamme .
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NTAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATUKA»

OcBoenune yduebHOTO mpeamera «MaTemaTnka» DOIDKHO obOecrie-
YMBaTh JIOCTHIKEHHUE HAa YPOBHE CpeJHEro oOIero oopa3oBaHus cie-
JIYIOIUX JTAYHOCTHBIX, METAMPEIMETHBIX U MPEJIMETHBIX 00pa3oBa-
TEJIbHBIX PE3yJIbTaTOB:

JMYHOCTHbIE PE3YJ/IbTATDI

JImuyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO TIpei-
MeTa «MareMaTuka» XapakTepu3yIOTCs:

I'pasicoanckoe éocnumanue:

c(OPMHUPOBAHHOCTHIO TI'PaXKIAAHCKOW MO3UIUHU OO0YyYaromerocs
KaK aKTHBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHHCKOI'O OOIIECTBa,
MIPEJCTABIICHUEM O MaTEMaTHYECKHX OCHOBAaX (PyHKIIMOHUPOBAHMS
pa3iUYHBIX CTPYKTYD, SIBJICHHH, NpOLEayp TI'pakJaHCKOro oolie-
cTBa (BBIOOPHI, OIPOCHI U M .), YMEHHEM B3aUMOJCHCTBOBATH C CO-
OUAIBHBIMH WHCTUTYTAMH B COOTBETCTBUH C MX (YHKUHUSIMH U Ha-
3HAYCHUEM .

Ilampuomuueckoe 6ocnumanue:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON T'pakAaHCKON MASHTHUYHOCTH,
YBa)XXEHHUsI K NPONNUIOMY M HACTOSIIIEMY POCCHICKOI MaTeMaTHKH,
IICHHOCTHBIM OTHOHIICHHUCM K JOCTHXXCHHAM pOCCHﬁCKHX MareMa-
TUKOB M POCCHHCKONH MaTeMaTHYECKOHW NIKOJbI, K HCIIOJIb30BAaHUIO
3THUX JIOCTMIKEHHMH B JIPYTHUX HayKaxX, TEXHOJOTHSX, cepax SKOHO-
MHUKHU .

JAyxX06HO-HPABCMEEHHO20 GOCRUMANU:

OCO3HAaHHWEM IYXOBHBIX IIEHHOCTEH poccuiickoro Hapona; cdop-
MHUPOBaHHOCTBIO HPABCTBEHHOTO CO3HAHUS, 3THYECKOTO IIOBEJe-
HUS, CBA3AHHOTO C MNMPAKTHYCCKUM IIPUMCHCHHUCM I[OCTI/I}KCHI/Iﬁ Ha-
YKH U JAeSITeIbHOCTHIO YUEHOTO; OCO3HAHMUEM JIMYHOTO BKJIaaa B MO-
CTPOCHHUE yCTOMYMBOTO OYyIyIIETO .

Icmemuueckoe ocnumanue:

3CTETUYECKUM OTHOIICHHWEM K MHUPY, BKJIIOYas 3CTETHKY MaTeMa-
TUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PElIeHUH, paccyx-
)IeHPIﬁ; BOCIIPpUUMYNBOCTHIO K MAaTEMaTUYCCKHUM acCII€KTaM pas3jiny-
HBIX BHUJO0B MCKYCCTBA.

Dusuueckoe eocnumanue:

C(bOpMI/IpOBaHHOCTBIO YMEHUA NIPUMEHATHh MAaTEMAaTHYCCKHUE 3HaA-
HUsI B MHTEpPECcax 3J0POBOTO M 0e30ImacHOTO o0pasa >KHW3HU, OTBET-
CTBEHHOI'O OTHOUICHHUSI K CBOEMY 3/I0POBBIO (3/10pOBOE MUTAHUE,
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cOaslaHCUPOBAHHBINA PEXHUM 3aHIATHH M OTAbIXa, peryJisipHas (pusn-
yeckasi aKTUBHOCTB); (PU3MYECKOIr0 COBEPIICHCTBOBAHMS, NpPHU 3a-
HSTHUAX CIIOPTHUBHO-03/I0POBUTEIBHON JESITEIBHOCTHIO .

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM II€HHOCTH TPYIOJIOOUs; WH-
TEPEeCOM K pa3IMuHbIM cepaM npodeccrHoHaIbHON JIeSITEIBLHOCTH,
CBSI3aHHBIM C MaTEMaTHKOW M €€ MPUIIOKECHUSIMU, YMEHHUEM COBEp-
mIaTh OCO3HAHHBIN BBIOOP OynayIiieid mpodeccuu U peaTn30BBIBATH
COOCTBEHHBIE >XU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO
K MaTeMaTHYeCKOMYy OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha IPOTS-
JKEHUH BCEH KM3HHU; TOTOBHOCTBIO K aKTMBHOMY YYAacTHIO B pelle-
HUW MPAKTHUECKHUX 3aJad MaTeMaTH4YECKON HaIlpaBJICHHOCTH .

IKonozuueckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO DSKOJIOTHUYECKOW KYyJIbTYypbl, MOHUMaHHUEM
BJIVSIHUS COLIMAJIBHO-OKOHOMHUYECKHX IIPOIECCOB Ha COCTOSIHHUE
NPUPOAHOU U COLUAIBHOU Cpebl, OCO3HAHHEM II00AIBHOTO Xapak-
Tepa DKOJOTHUECKUX IMPOOJIEM; OpHUEHTAallMe Ha IPUMEHEHHE Ma-
TEMaTHYECKNX 3HAHUWU IJIs pELICHMs 3a7ad B OOJIACTH OKpY’Karo-
meﬁ CpC€abl, IMJIAaHUPOBAHUA ITOCTYINNKOB MW OLICHKH HX BO3MOXXHBIX
MTOCJICACTBHUH JUISI OKpY’KaIOMIEH Cpesl .

Ilennocmu nHayunozo no3Hawnus:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY yPOBHIO Pa3BHUTHs HAyKH W OOIIECTBEHHON NMPaKTHKH,
IMOHMMaHHEM MaTeMaTHU4YeCKOH HayKdh KaK cdepbl 4enoBeYecKOu
ACATCIBbHOCTH, D2TAaIlOB eé PasBUTUSA WU 3HAYUMOCTHU [Js1 Pa3BUTHUA
OUBWJIM3AIMH; OBJIAJCHUEM S3bIKOM MaTeMaTHKH M MaTeMaTH4e-
CKOHM KyJIbTYpOW Kak CpPEJICTBOM IO3HAHHUS MHPA; TOTOBHOCTBHIO
OCYILECTBJIATh MPOEKTHYI0 M HCCIEH0BATEIbCKYIO IESTeIbHOCTD
UHIWBHUAYAJIbHO U B I'PYIIIE .

METAMPEAMETHBIE PE3Y/IbTATbI

MeTanpeaMeTHbIe Pe3ybTaThl OCBOCHUSI MPOrpaMMbl y4eOHOTO
npeaMera «MaremMaTuka» XapakKTepU3yHTCs OBJIaJICHUEM YHUBEP-
CaAllbHBIMU MO3HAGAMENbHBIMU OCUCMEUAMU, YHUBEDCATbHBIMU
KOMMYHUKAMUBHBIMU  OCUCMBUSIMU, VHUBEPCAIbHbIMU  pPezy-
JIAMUBHBIMU OCUCINEUSIMU.

1) Vuusepcanvuvie nosznasamenvuvle oeticmeus, obecnedusa-
om @opmuposanue 60a308blX KOSHUMUBHBIX NPOYECCO8 00)y4aio-
wuxcs (0ceoenue Memooo8 NOSHAHUSL OKPYICAIOWe20 Mupd,; npu-
MEHeHUe J102UYeCKUX, UCCAe008aAMENbCKUX —Onepayull, YMeHUll
pabomams ¢ ungopmayueir) .
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bBa3zoevie nozuueckue oeiicmeusi:

6 BBISIBJISITH U XapaKTEepHU30BaTh CYIIECTBEHHbIC MPU3HAKHA MaTe-
MaTHYECKHX OOBCKTOB, MOHATHI, OTHOIIICHWI MEXXTy ITOHSITHS-
Mu; (GOPMYJIMPOBATH ONpENEJICHUs IMOHSITHIH; yCTaHAaBIMBAThH Cy-
IIECTBEHHBIN MPHU3HAK KJIaCCU(pUKAIIMHU, OCHOBAHUS JJIs1 0000-
MICHUS U CPAaBHEHUS, KPUTSPHUH IIPOBOAUMOTO aHAIIN3a;

6 BOCIIPUHUMATh, POPMYJIUPOBATH U NIPEOOPA30OBBIBATH CYXKICHHUSI:
YTBEPAHUTEIbLHBIC U OTpULIATEIbHBIC, €AUHUYHBIEC, YaCTHBIE U 00-
II1e; YCIOBHEIE;

6 BBISIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H
M IIPOTUBOpeUMs B (pakTax, JaHHBIX, HAOJIIOJEHUSIX U YTBEPIK/IC-
HUAX; TIpejiaraTh KPUTESPHUH JUIS BBIIBIICHUS 3aKOHOMEPHOCTEH
U IPOTHUBOPCUUN;

6 J1eJ1aTh BBIBOJBI C HCIIOJIb30BAaHHUEM 3aKOHOB JIOTHKH, ACIyKTHB-
HBIX M MHJIYKTHBHBIX YMO3aK/IIOYCHUH, YMO3aKIIOYSHUH 1O aHa-
JIOTUWM;

6 TIPOBOJIUTH CAMOCTOSITEIILHO JI0Ka3aTEIbCTBA MaTEMaTHUYCCKUX
YTBEpXKJIEHUN (MpsiMble U OT MHPOTHUBHOIO), BBICTpaWBaTh apry-
MEHTAIUIO, TPUBOJUTHE MPUMEPHl U KOHTPUPHUMEPHI; 0OOCHOBBI-
BaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

6 BBIOMpaTh cHoOcOO perieHus y4eOHOW 3ajadn (CpaBHHBATH He-
CKOJIBKO BapHUaHTOB pEIICHUs, BBIOMpaTh HauOoyiee IMOIXOMSIINN
¢ y4€TOM CaMOCTOSITEIIFHO BBIICICHHBIX KPUTCPHECB) .
bBa3zoevie uccneoosamenvckue oercmeust:

6 HCIIOJIb30BaTh BOIIPOCHI KakK HCCIJIEIOBATEIILCKUH HMHCTPYMEHT
mo3HaHus; (GOPMYJIMPOBATh BOMNPOCHI, (PUKCUPYIOUIHE MPOTUBO-
peune, mpodiieMy, yCTaHaBIUBAaThH UCKOMOE W JIaHHOE, (hOpPMHUPO-
BaTh THIIOTE3y, aprYMEHTHPOBATh CBOIO TO3HUIINIO, MHCHHUE;

6 IPOBOJUTH CAMOCTOSITEIILHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, HC-
ClIeJOBaHUE MO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
o0OBeKTa, SIBJIICHUs, MPOIECcCa, BEISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEeKTaMH, SIBIICHUSIMH, MPOLIECCaMU;

6 caMOCTOsITeIbHO (OpMyIMpoBaTh 0OOOIIEHHSI U BBIBOJBI MO pe-
3yJIbTaTaM IIPOBEIEHHOTO HaAONIOJICHUsS, WCCICHOBAaHHS, OIICHU-
BaTh JJOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000-
MICHUM;

6 IIPOTHO3MPOBATH BO3MOJXKHOE pa3BHUTHE IIpoliecca, a TaKKE BbI-
JIBUTATh TPEIITOJIOKEHHUSI O €ro pa3BUTHUH B HOBBIX YCJIOBHSIX .
Paoboma ¢ ungpopmauvueit:

6 BBIABIISITH JAe(UINTHl WH(POPMAIMH, JAHHBIX, HEOOXOANMBIX IS
OTBETa Ha BONPOC M JUISI PELISHUs 3ajla4H;
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6 BbIOMpaTh MH(OPMALIMIO U3 NCTOYHUKOB Pa3JIMYHBIX THUIOB, aHa-
JIN3UPOBATh, CHUCTEMAaTH3UPOBATh W HMHTEPIPETUPOBATH HHQOD-
MaIio pa3iIndHbIX BUIAOB M (OPM IpeacTaBICHUS;

6 CTPYKTYpHUPOBATh MH(POPMAIUIO, IPEACTABIATh €€ B pa3IndHBIX
dbopmax, wiIroCTpUpOBaTh rpadUIECKU;

6 OLICHMBAaTh HAIEKHOCTP HMH(POPMALMHM IO CaMOCTOSITEIBHO cdop-
MYJIUPOBaHHBIM KPHUTEPHSIM .

2) Vuusepcanvivie KOMMYyHUKamMuUeHnvle Oelicmaus,, obecneydu-
8arOM CHOPMUPOBAHHOCIND COYUANLHBIX HABLIKOSE 0OYUAIOUJUXCA.
Obwenue:

6 BOCIIpHHUMATh U (OPMYJIUPOBATH CYXXKICHHS B COOTBETCTBHU
C YCJIOBHUSIMU M LEIISIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpa-
’)KaTh CBOKO TOYKY 3pE€HHSI B YCTHBIX M HHCBMEHHBIX TEKCTaX,
JlaBaTh NOSICHCHHUS IO XOJYy PCELICHHs 3axayd, KOMMECHTHPOBATH
MOJIyYCHHBIN pe3ysbTaT;

6 B X0Je OOCYXXJCHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCy»Kaae-
MO#l TeMBbl, MpOOJIEeMBbI, peliaeMol 3ajayd, BBICKa3bIBaTh HJICH,
HalleJICHHbIC Ha MOUCK PEIICHMS; COINOCTABIISATh CBOU CYXKICHHS
C CYXICHHSIMH JPYrMX YYaCTHHKOB JHaJiora, OOHapy>KUBaTh
pasnuyure U CXOACTBO IO3MIHI; B KOPPEKTHOU (popme dopmyiu-
poOBaTh pa3HOIJacus, CBOM BO3PAKCHUS;

6 MPEJICTABIISITh PEe3yIbTaThl PELUICHUs 3aJadM, dSKCICPUMEHTA, HC-
CJIEJIOBaHUsI, MPOEKTa; CaMOCTOSITEJIbHO BbIOMpPATH (PopMaT BhI-
CTYIUICHHMSI ¢ Y4€TOM 3aj7ad NPe3SHTALlMH U OCOOCHHOCTEH aynu-
TOPHH .

Compyonuuecmaeo:

6 TIOHUMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHOW U UHIH-
BHUIYyJIbHOW pabOThI IIPU PEIICHNH YYEOHBIX 3a7a4; IPUHUMATh
LIeJIb COBMECTHOM JIeSITEILHOCTH, IUIAHUPOBATH OPraHU3aIHI0 CO-
BMECTHOH paboThI, pacrpenessiTh BUABI padoT, TIOroBapUBaThCs,
00CyK1aTh MPOIECC U Pe3yJbTaT padOThl; 0000MIaTE MHCHUS HE-
CKOJIBKHX JIFOJICH;

6 y9acTBOBAaTh B IPYIIIOBBIX (popmMax paboTsl (0OCyXIeHUs, 0OMEH
MHEHHH, «MO3rOBBIE€ LITYPMbI» U HMHbIC); BBIIIOJHSATH CBOIO 4YacTh
paboThl U KOOPAMHUPOBATH CBOM JICUCTBHUS C JIDYTHMH UYJICHAMH
KOMaH/bl; OIICHUBATh Ka4eCTBO CBOETrO BKJIaJa B OOIIMN MPOTYKT
[0 KPUTEpPHsIM, CHOPMYJIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICH-
CTBUS .

3) Vuusepcanvuvie pezynsamuensle oeticmausi, ob6ecneuusaiom
Gopmuposanie CMbICI08bIX YCIMAHOBOK U HCUZHEHHBIX HABBLIKOS
JTUYHOCMU
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Camoopzanuzayusn:

6 COCTaBJIATH IUJIaH, aJTOPUTM PEUICHUs 3aJadd, BEIOMPATH CIIOCO0
peureHust ¢ y4€TOM HMEIOIINXCS PECypPCOB M COOCTBEHHBIX BO3-
MO>HOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI pe-
HIeHUH ¢ y4€ToM HOBOW MHGOpPMAIIHH .

CamoKkonmpos:

6 BJIAJCTh HAaBBIKAMHU IO3HABATEIBHOW pe(IIeKCHH KaK OCO3HAHMUS

COBEpIIAEMBbIX JEHCTBHUII U MBICIUTEIBHBIX IPOLIECCOB, UX pe-

3yJbTAaTOB; BJAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS

nporecca U pe3yabTaTa pelleHUss MaTeMaTU4eCKON 3a1a4u;

NpeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU pelle-

HUU 33Ja4¥, BHOCUTb KOPPEKTUBBbI B JESATEIbHOCTbL Ha OCHOBE

HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJACHHBIX OIIMOOK, BBISIBJICH-

HBIX TPYJIHOCTEN;

6 OLIGCHMBATh COOTBETCTBHUE pPE3yJbTaTa LE€JIM U YCJIOBHUSIM, OObsicC-
HATb NPUYUHBl JOCTUXKEHUSI MM HEIOCTHXKCHUs PE3yJbTaTOB
JIeATEIFHOCTH, HAXOJUTh OIINOKY, HaBaTh OIEHKY IPHOOpPETEH-
HOMY OMIBITY .

o

MPEAMETHbBIE PE3Y/IbTATbI

I[IpenmeTHBIE pe3yabTaThl OCBOCHHUSI pabodeil MporpaMMbl I10
MaTeMaTHKEe IIPEJICTaBICHBI 1O ToJamM OOydYeHHs B paMKax
OTAENbHBIX KYpPCOB B COOTBETCTBYIOIINUX pa3jelax HacTOsIIen
ITporpammsi .
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PABOYASA NMPOrPAMMA YYEBHOIO KYPCA «AJIFEBPA W
HAYAJIA MATEMATUYECKOIO AHAJTU3A»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTHYE€CKOI'0 aHaW3a» SIBJISCTCS
OIHUM M3 HamOoJiee 3HAYMMBIX B IMPOTpaMMeE CTapIIeH MIKOJIBI, ITO-
CKOJIBKY, C OJHOH CTOPOHBI, OH 00OECIIEYNBACT WHCTPYMEHTAIBHYIO
0a3y JuIsl N3yYEeHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYyrou
CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIIJICHHUE y4a-
IIUXCSI Ha YPOBHE, HEOOXOIMMOM JJIsI OCBOSHHUSI KypcoB HMH(pOpMa-
THUKH, OOIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH . B pamkax manHO-
ro Kypca ydaliuecs OBJIaJeBarOT YHHBEPCAJIbHBIM SI3BIKOM COBpE-
MEHHOM HayKH, KoTopas (OpMyJIHUpPYET CBOHM JOCTHIKCHHS
B MaTeMaTH4ecKkoil ¢opme.

Kypc anre6psl u Hagan MaTeMaTUYECKOTO aHaJIM3a 3aKjIalbIBaeT
OCHOBY ISl YCIICIIHOT'O OBJIQJICHUSI 3aKOHAMH (PU3UKU, XUMUHU,
Ononornu, MOHUMAHUSI OCHOBHBIX TEHACHUHMH SKOHOMHKH M OOIIe-
CTBEHHOM JKHU3HHU, TTO3BOJACT OPUCHTHUPOBATHCA B COBPECMCHHLIX
MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJIB30-
BaTh WX B NOBCEJHEBHOM >XM3HU . B ToXxe Bpems oBimazeHue ao-
CTPAKTHBIMH M JIOTHYECKU CTPOTUMH MaTE€MaTHYECKHMU KOHCTPYK-
[USIMH pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 00OOCHOBBI-
BaTh HCTHUHHOCTH YTBEPXKIEHUS, MCIOJb30BaTh 0000mIeHne
M KOHKPETH3AILMIO, a0CTparupoBaHWE M aHAJIOTHIO, (GOPMHUpPYET
Kp€aTHuBHOC U KPUTUYICCKOC MBIIIJICHUEC . B X04€ N3YyUYCHUsA anre6pbl
M Ha4daJl MaTeMaTHYECKOT0 aHaJIM3a B cTaplleil MIKOoJe yJaliuecs
MOJIyYalOT HOBBIH OITBIT PEIISHUS MPUKIAIHBIX 3a7a4, CAMOCTOSI-
TEJIIBHOTO MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICJICH pealbHbBIX CUTY-
aum‘i U UWHTEpIpeTalun IIOJTYYCHHBIX pemeHI/Iﬁ, 3HAKOMJTC
C IIpUMepaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IIpUPOJIC, Ha-
YK€ M B HICKYCCTBE, C BBIJTAIOIIMMHUCS MaTEeMaTHYECKUMH OTKPBITH-
AMHA U UX aBTOpaMiu .

Kypc oGmagaer 3HAYMTEILHBIM BOCITUTATEIBHBIM IMOTESHIIMAIOM,
KOTOPBIN peanu3yeTcsi Kak depe3 ydeOHBIH MaTepuall, ClIoCOOCTBY-
o GOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUsS, TaK M Yepe3
cnenuduKky ydyeOHOU ASSITEIBHOCTH, TPeOYIOmEe caMOCTOSTEIILHO-
CTHU, aKKYpPaTHOCTH, HpO)IOH}KHTeIIBHOﬁ KOHICHTpAllMU BHHUMaHUA
W OTBETCTBEHHOCTH 3a ITOJyYCHHBIH pe3ysbTar.

B ocHoBe mMeTonunku oOyueHust anrebpe M Hadajgam mMaremaTrhde-
CKOTO aHaJIN3a JICKUT ACSITEIBHOCTHBIA MPUHIIUIT OOyUCHHUS .
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B crpykrype kypca «Ainredpa M Hadajga MaTeMaTHYE€CKOro aHa-
JIN3a» MOJKHO BBLICIUTH CIEAYIOLIUE COAEpPKaTeIbHO-METOAUYEC-
ckue nmuHuN: «Yucna u BeraucieHus», «OyHKIUHN U TpaduKmn»,
«YpaBHEeHUsI U HepaBeHCTBay, «Hawana maremarudeckoro asHanu-
3a», «MHOXKecTBa U JOTUKa» . Bce OCHOBHBIE COnEpIKaTEIbHO-ME-
TOAWYECKHUE JIMHUU H3yYaroTCsl Ha MPOTSHKEHUH ABYX JIE€T OO0yUdeHHUs
B CTapulell MIKOJIE, ECTECTBEHHO MOIOJHS APYT Apyra U IOCTENEeH-
HO HACBIIASICh HOBBIMU TEMaMHU U pasaenaMu . MO>XXHO C yBEpeH-
HOCTBIO CKa3aTh, YTO JaHHBIH KypC SBJSIETCSI HHTETPAaTUBHBIM,
ITOCKOJIBKY OOBEIUHSIET B ceOe coaep’KaHHEe HECKOJIBKHX MaTeMa-
TUYECKUX IHUCLUIUIMH: anrebpa, TPUTOHOMETPUsS, MaTeMaTHYEeCKUI
aHalu3, Teopus MHOXecTB U ap . Ilo Mepe Toro kak ydamuecs OB-
JTafeBaroT BCE OoJiee MIMPOKUM MaTeMaTHYECKHUM aIlapaToM, Y HUX
IOCJIeJOBATEIbHO (POPMUPYESTCS U COBEPIICHCTBYETCSI YMEHHE CTPO-
UTh MAaTEMAaTUYECKYIO MOJEJb peajlbHOM CUTyallud, IPUMEHSTH
3HaHMWS, TTOJIydeHHBIE B Kypce «AnreOpa n Havajla MaTeMaTHYeCKO-
ro aHajaWu3a», JUIsl PEUICHHS CAMOCTOSITEIHLHO ChOPMYIHPOBAHHON
MaTEMaTUYECKON 3aJlauM, a 3aT€M HUHTEPIPETUPOBATH IOJIYUYECHHBIN
pe3ynbTar.

CogepxaTeabHO-METOAUYECKAsA JTUHUSA «YHHcaa U BBIYUCICHUSD)
3aBepuiaeT GOpPMHUPOBAHUE HABBIKOB HCHOJB30BAHUS JICHCTBUTEIIb-
HBIX YHCEJI, KOTOpOe OBbLJIO0 HauaTO B OCHOBHOM 1IKoJie . B crapuieit
IIKOJIE 0c000€ BHUMAHUE yAesieTcs (OPMUPOBAHUIO MIPOYHBIX BBI-
YUCIIMTEIbHBIX HaBBIKOB, BKIIOYAIOMNX B ce0s HCIIOJIb30BaHUE
pasznuuHbIx (GOpPM 3alUCH JASHUCTBUTEIILHOTO 4YHCJIa, YMEHHUE palu-
OHAJIbHO BBINOJIHATH OCUCTBUsI C HUMU, JeJlaTh NPUKUIKY, OLIEHU-
BaTh pesdynbrar . OOydarommecs IOJy4YaroT HaBBIKH MPHUOIIMKEH-
HBIX BBIYMCIIEHUMN, BBIMOJHEHUS AEUCTBUIM C YHWCIAMHU, 3allUCaHHbI-
MU B CTaHJapTHOH ¢opme, HCIIOJb30BAaHUS MaTEeMaTHYECKHUX
KOHCTaHT, OLIECHUBAHUSI YHCIIOBBIX BBIPAXKEHUMH .

JIunus «YpaBHEHHUs] U HEPABEHCTBA» pealiIM3yeTcsl Ha IPOTsKe-
HHUU BCEro oOy4YeHUs B CTaplliell IIKOJIe, TOCKOJIbKY B KaXJIOM pa3s-
JieJie IporpaMMbl MPEeAyCMOTPEHO PElIeHHE COOTBETCTBYIOIIMUX 3a-
Jad . Yyamuecs OBJAA€BAIOT Pa3JIMUHBIMM METOJAMH pELISHUs
LIeJIbIX, PAalMOHAJIbHBIX, MPPALMOHAJIbHBIX, IIOKAa3aTEJbHBIX, JIOTa-
puUPMHUYIECKHUX W TPUTOHOMETPUYECKHX YpaBHEHUI, HEPaBEHCTB
U ux cucrteM . [lomydeHHbIE yMEHUSI UCIIOIB3YIOTCS PU HUCCIIEI0Ba-
HUM (GYHKOUH C HMOMOIIGI0O TPOU3BOIHOM, PEIICHWH NPHUKIIATHBIX
3a7a4 M 3a7lad Ha HAXOXXJACHHWE HAMOOJNBIINX M HAaWMEHBIINUX 3Ha-
gyeHudd ¢QyHkoun . JlaHHas cojaeplkaTedbHasl JIMHUS —BKJIIOYaeT
B ce0st Takke (OpMHUPOBAHNE YMEHHH BBIIIOJHATH pacy€Thl 1o (op-
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MyjaMm, npeoOpa3oBaHUs LEJbIX, palMOHAJIbHBIX, HPPAIUOHAIb-
HBIX U TPUTOHOMETPUYECKHUX BBIPAXKEHUN, a TaK)Ke BBIPAXKECHUH,
coleprKalluX CTENEeHW U jorapudmsel . braromaps u3ydeHuro anre-
OpanydecKoro marepuaja IpOUCXOJUT JajibHElIIee pa3BUTHE aliro-
PUTMHUYECKOTO M aOCTPaKTHOT'O MBILNUICHUS ydamuxcs, (GopMmupy-
FOTCSI HaBBIKM AETYyKTUBHBIX PACCYXKIECHUI, pabOTHI C CHMBOJIbHBI-
MU (popmMaMH, TPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH
B BHUJIC PaBEHCTB M HEPaBEHCTB . AyireOpa npeaiaraet 3¢ QpeKTuBHbIC
WHCTPYMEHTBI JJIs1 pEHIeHUs NPAKTUUYECKUX U EeCTECTBEHHO-Hayu-
HBIX 3a7a4, HarJIsiTHO J€MOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bI-
Ka HAyKH .

ConeprkarenbHo-MeToanuecKkass JUHUS «DPyHKIUU U rpadukn»
TECHO MEPEIUIETAETCs C APYTUMHU JUHUAMHU Kypca, IOCKOJIbKY B Ka-
KOM-TO CMBICJIE 3a4a€T MOCAEN0BATENbHOCTh U3yUYEHUs MaTepuana .
H3ydyeHue CTENEeHHOM, MoKa3aTeJbHOM, JIOrapupMUUYECKON U TpH-
TOHOMETPUYECKUX (YHKIMH, UX CBOMCTB M TpadUKOB, HCIIOIB30-
BaHMe (GYHKIMH JUIST pEmICHUs 3a7ad U3 IPYTUX ydeOHBIX mpenme-
TOB U pPEaJbHOH >KU3HU TECHO CBsI3aHO KaK C MaTeMaTH4E€CKUM
aHaJIM30M, TaK U C PELICHUEM ypPaBHEHUU U HepaBeHCTB . [Ipu sTom
OorpIIoe BHUMAHUE yaelsieTcs GOPMHUPOBAHUIO YMEHUs BbIpakaTh
dbopMynamMyu 3aBHCHUMOCTH MEXJY pPa3IMYHBIMU BEJIMYUHAMU, HC-
CJIEJIOBATh MOJIydeHHbIe (YHKLHUU, CTPOUTh UX rpaduxku . Marepu-
an ATOM CcoJepr)KaTelIbHOW JIWHUU HALEJIEH Ha pa3sBUTHE YMEHUU
U HABBIKOB, MO3BOJISIIOIIMX BbIpakaTbh 3aBUCUMOCTH MEXJYy BEIH-
YUHAMH B pa3iindHON (opMe: aHAIIMTHYECKOMW, rpadruueckoit u cio-
BecHOH . Ero u3y4ueHmne crnocoO6CTByEeT pa3BUTHIO aITOPUTMHUUECKOTO
MBIIIJIEHUSI, CIIOCOOHOCTH K OOOOIIEHHWIO W KOHKPETH3aIUH, HC-
MOJb30BaHUIO AHAJOTHH .

CopepyxarenbHas JUHUS «Hagama MaTeMaTH4YecKOTo aHaJId3a»
HO3BOJISAET CYHIECTBEHHO PAaCIIUPUTh KPYTr KaKk MaTeMaTH4YECKHUX,
Tak M OPUKJIAJHBIX 3a7a4, JOCTYIHBIX 00y4arommMcsi, Y KOTOPBIX
MOSIBJISIETCSI BO3MOYKHOCTB MCCIEA0BAaTh U CTPOUTH I'padpuku PpyHK-
UM, ONPENessiTh X HauOOJIbIINE U HAUMEHBIIINE 3HAYCHUSI, BbI-
YUCISITh TIomaan (puryp m oOBEMBI Tell, HaXOJUTh CKOPOCTH
U YCKOpEHMs npoueccoB . JlaHHas coneprKaTeiibHasl JIMHUSL OTKpPbI-
BACT HOBBIE BO3MOYXHOCTHU IIOCTPOEHMSI MaTEeMaTHYECKUX MOJIEJIEH
pealbHBIX CUTyalUul, HAXO0XKJAEHUSI HAUJIYUIlIero pelleHus B Npu-
KJIQIHBIX, B TOM YHCJI€ COIMAIbHO-I3KOHOMHYECKHUX, 3ajladax . 3Ha-
KOMCTBO C OCHOBaMH MaTe€MaTHUYECKOI'0 aHajln3a CIIOCOOCTBYET pas-
BUTHIO aOCTPaKTHOTO, (pOPMaJILHO-JIOTHYECKOTO M KPEaTHUBHOIO
MBIIIUICHUSI, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh MPOSBICHUS
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3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HMcKyccTBe . OOyyaromu-
€Csl Y3HAIOT O BBIJAIOIIMUXCS Pe3yJbTaTaxX, MOJYYEHHBIX B XOJ€ pa3-
BUTHSI MaTEMaTHUKN KaK HAyKH, U UX aBTOPAX .

CopaepxaTeabHO-METOANYECKasA TUHUA «MHOXeCTBa U JIOTHKa»
B OCHOBHOM MOCBSIIEHA 3JIEMEHTaM TEOPUH MHOXKECTB . TeopeTu-
KO-MHO>KECTBEHHBIE TMPEACTABICHUSI MPOHHU3BIBAIOT BECh KypC
IIKOJILHOH MaTeMaTHKH WM IpeAjararoT Hanbosee yHHBEpCaIbHBIN
SI3BIK, OOBEIMHSIIOIINNA BCE pa3jesibl MaTeMaTHUKU M e€ IpHII0oXKe-
HUM, OHU CBSI3BIBAIOT pa3Hble MaTE€MaTHYECKHUE NUCIUIIJIMHBI B €QU-
Hoe neinoe . [ToaToMy Ba)KHO AaTh BO3MOXXHOCTH IIKOJILHUKY ITOHH-
MaTh T€OPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKU
U HUCHOJIB30BaTh €ro IS BBIPAXKEHUSI CBOUX MBICHEH .

B kypce «AnreOpa m Hadajla MaTeMaTHYECKOrO aHAJIM3a» IPH-
CYTCTBYIOT TaK)X€ OCHOBBI MAaTE€MaTHYECKOIO MOJEINPOBAHUS,
KOTOpBIE MPU3BaHbI CPOPMHUPOBATH HABBIKM ITOCTPOCHHS MOJEICH
peaNbHBIX CUTYyaIlli, UCCIIEAOBAHUS ITUX MOJEIJICH C ITOMOIIBIO ar-
rmapara aiareopbl M MaTeMaTHYECKOro aHalnm3a W WHTEpIpeTa-
oUW TIOJIYYCHHBIX PE3yJabTaTOB . Takue 3aJaHHus BIIJICTCHBI B KaXK-
OBIA U3 pa3lesoB MpOrpaMMbI, MOCKOJBKY BE€Ch MaTepHall Kypca
IIMPOKO MCHOJIb3YyeTCsl IJs PEIIeHUs] NPUKIaAHBIX 3amad . Ilpum
PCIICHUHN PCAJTIbHBIX TMPAKTHYCCKUX 3aJad Yydalluecsa pa3BUBaArOT
HaOII0AATEIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBATHCS, HMCHOJb30BATHh AHAJIOTHIO, 0000IIaTh W KOHKPETU3HU-
poBath mpobnemy . JleAarenbHOCTH 1O (OPMHPOBAHUIO HABBIKOB
pelIeHNs] MPUKIAAHBIX 3a7ad OpraHu3yeTcsl B Mpollecce Hu3yde-
HHUSI BCEX TeM Kypca «AjreOpa M Hadajga MaTeMaTHYECKOTO aHaJIH-
3a» .

MECTO YYEBHOIO KYPCA B Y4EBHOM MJIAHE

CornacHo yuyeOHOMY 1utaHy B 10—11 kiraccax m3ydaercs ydeo-
HBIH Kypc «Anrebpa m Hadajla MaTeMaTHUYECKOT'O0 aHaJIn3a», KOTO-
pBIH BKIIIOYaeT B cebs Cieayrolue OCHOBHBIC pa3enbl coieprka-
HUs: «Hucna u BBIYUCICHUS», «Y paBHEHUSI 1 HEPABEHCTBAY,
«Dyaknun U rpadukn», «Hawvama wmaTeMaTHYEecKOro aHaIu3a»
U «MHOMXKecCTBa U JIOTUKA) .

B yueObnoMm niane Ha nM3ydeHHe Kypca anreOpbl M Havyall MaTe-
MaTHYE€CKOI'0 aHaJIM3a OTBOJUTCSI HE MeHee 2 y4eOHBIX 4acoB B He-
nenro B 10 kmacce w He MeHee 3 ydeOHBIX YacOB B HEHCIIO
B 11 xmacce, Bcero 3a ABa roja ooydeHuss — He MeHee 175 yueOHbIxX
qacosB .
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NJIAHAPYEMBIE MPEAMETHbBIE PE3Y/IbTATbI
OCBOEHMA PABOYEN MPOrPAMMbI KYPCA
(MO rogAM ObYYEHMA)

OcBoeHne yuebHOTO Kypca «Anrebpa n Hadajga MaTeMaTHIECKOTO
aHaJIM3a» Ha ypPOBHE CPEJHEro oOIIero oOpa3oBaHMs JIOJHKHO 00e-
CHeYHBaTh JOCTHIKCHHE CIEOYIOIINX MPEIMETHBIX OOpa3oBaTeib-
HBIX Pe3yJIbTaTOB!

10 knacc
Yrcna v BblYMCNEHUA

6 OmepupoBaTh MHOHATHSIMH: pAIMOHAIBHOE W JCHCTBUTEIIBLHOE
YHCJIO, OOBIKHOBEHHAs! U JeCSITUYHasi ApOOb, MPOLIEHTHI .

6 BpimonHATh apudMeTHyeckue ~Oomnepauud ¢ palMOHaJIbHBIMU
U NEUCTBUTEIIBHBIMU YUCJIAMU .

6 BBINMONHATh NpUONMIKEHHBIE BBIYUCICHUS, WCIOJIB3Ys IpaBUiia
OKpYTJEHHUs, AeNlaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BBIYUCICHUM .

6 OnepupoBaTh MOHATUAMU: CTENEHb C LEIbIM MNOKa3aTeJIEM; CTaH-
maptHas ¢GopMa 3alUCH EHCTBUTEIBHOTO YHCIIa, KOPEHb HATy-
pajbHOM CTEeNEeHH; HMCHOJIb30BaTh MNOIAXOJMSIIYI0 (OpMYy 3amvcu
JEUCTBUTENIBHBIX YHMCEN [UII pEHIeHUs MNPaKTUYEeCKHUX 3ajad
U IIPEJICTaBICHUS JAHHBIX .

6 OmnepupoBaTh MOHSATHSIMU: CHHYC, KOCHHYC M TaHI'€HC IIpOU3-
BOJIBHOI'O YIJIa; UCIIOJIb30BaTh 3allMCh IIPOU3BOJIBHOTO yIJla 4epes
oOpaTHBIE TPUTOHOMETPUUYECKHE (YHKIIHH .

ypaBHeHMf-l M HEPABEHCTBa

6 OnepupoBaTh MNOHSITHUSIMH: TOXJECTBO, yYpPaBHEHHE, HEpaBEH-
CTBO; 1I€JIO€, pallMOHaJIbHOE, UPpAIlMOHAIBHOE ypaBHEHHE, Hepa-
BCHCTBO; TPUTOHOMETPHUUICCKOE ypaBHCHHUE;

6 BpImoaHATE NTpeoOpa3oBaHUsS TPUTOHOMETPUYSCKHUX BBIPAKCHUN
W pemraTh TPUTOHOMETPUYSCKHE YpaBHCHUS .

6 BRIMOTHATH IpeoOpa3oBaHUs IENBIX, PAllHOHAIBLHBIX U UppaId-
OHAJILHBIX BBIPAXKEHUUW U pemiaTh OCHOBHBIE THUIIBI IIEJIBIX, pallu-
OHAJIFHBIX W UPPAUOHAIBHBIX YPaBHEHUNW U HEPABEHCTB .

6 IIpuMeHsITh, YpaBHEHUSI U HEpPABEHCTBA JUISI PEIICHUS MaTeMaTH-
YEeCKHUX 3aJla4y U 3aJlad U3 Pa3IUdHBIX O0JacTeld HayKH U peaib-
HOM >KU3HU .

6 MomenmupoBaTh peajbHbIC CUTYaIlMU Ha sS3bIKE ajareOpbhl, COCTaB-
JIAITh BBIPAXEHUSI, YpAaBHEHUsI, HEPABEHCTBA I10 YCJIOBHUIO 3aja-
9H, UCCIeN0BATh MTOCTPOSHHBIE MOJIEIHN C MCIOJb30BAHUEM arlra-
paTta anrebpsl .
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OYHKUMU U rpachUKK

6 OrmepupoBaTh IOHIATHAMHU: (QYHKIIHS, CIOCOOBI 3agaHUs (YyHK-
MU, 00JIACTh OIPEJEICHUSI U MHOXXECTBO 3HAUYeHUW (YHKIIUH,
rpaduk GyHKIUH, B3AUMHO OOpaTHbIC (DYHKIIUU .

6 OnepupoBaTh MOHATHUAMH: YETHOCTh W HEYETHOCTH (PYyHKIHH,
HyJIH QYHKIHUH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA .

6 Vcnosp3oBaTh Trpaduku (QyHKIUNA I pPELICHHUs] ypaBHEHUH .

6 CTpouTh W 9UTATh Tpapuky TUHEHHON (YHKIINH, KBaJIPAaTUIHOMH
(GYHKIUH, CTEIIEHHOW (PyHKIMHU C LIEJIBIM IIOKa3aTeJIeM .

6 Hcnonp3zoBaTh rpauku GyHKIUNW 11T KCCIIEIOBAHUS TIPOIECCOB
W 3aBHCHMOCTEH NpH pelIeHUH 3ajad U3 APYTUX Yy4eOHBIX Mpen-
METOB M peallbHOW >KU3HHU; BBIpaXaTh (HOPMyJIaMH 3aBHCHMOCTH
MEXJy BEJIMYUHAMU .

Hayana mMatemaTMyecKoro aHanamsa

6 OmepupoBaTh MOHATHUIMH: I[IOCJIEIOBATEIIFHOCTh, apudmeTnye-
CKasl ¥ TeOMETpHUUYECKas MPOTPECCHH .

6 OrnepupoBaTh NOHATHSIMU: OECKOHEYHO YyObIBalollasi I'eoOMeTpH-
geckas MPOTPECcCHs, CyMMa OCECKOHEYHO YOBIBaromeld reoMeTpH-
YEeCKOH MPOTPECCHH .

6 3amaBaTh IOCJICIOBATCIILHOCTH Pa3JIMYHBIMUA CIIOCOOAMHU .

6 lcnonp3oBaTh CBOMCTBA MOCJIEAOBATEIbHOCTEM M IpoOrpeccuit
JUTSL pEIICHUsST peajibHBIX 3a/1ad MPUKIAJHOTO XapaKTepa .

MHoOKecTBa 1 Normka

6 OmnepupoBaTh MNOHATHUSIMU: MHOKECTBO, ONEpALUMU HaJ MHOXKe-
CTBaMH .

6 Mcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JJisl omnuca-
HUSI peajibHbIX IIPOLIECCOB U SIBJIEHUH, INPU pEUIeHUM 3ajad U3
IPYTUX YYCOHBIX MPEIMETOB .

6 OrmepupoBaTh TOHSTHSIMH: OMNpEAEICHUE, Teopema, CJE/ICTBHUE,
I0Ka3aTeJILCTBO .

11 knacc

Yumcna 1 BblUMCIEHMA

6 OmepupoBaTh MOHATHSIMHU: HATypaJbHOE, II€JI0€ YHCIO0; HCIIOIb-
30BaTh IPU3HAKH ACIIMMOCTH LEIbIX YHCEJ, Pa3JIOKEHHUE 4Yucia
Ha MPOCTBhIC MHOXHTEJIN JUIsl pelIeHUs 3a1ad .
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6 OmepupoBaTh MOHSATHUEM: CTENEHb C pallMOHAIbHBIM MOKa3aTe-
JIeM .

6 OrmepupoBaTh MOHATHSIMH: JOTapu(dM dHCHa, ACCATHYHBIC W Ha-
TypaJibHbIEC JIOTapU(PMBI .

YpaBHeHWs 1 HepaBEHCTBA

6 IIpuMmeHsATH CBOMCTBa CTENEHU JUISl MPeoOpa3oBaHUs BbIpaXKe-
HHUM; ONepUpPOBaTh MOHSITHUSIMH: MOKA3aTEIbHOE yPABHEHUE U HE-
paBEHCTBO; pelIaTh OCHOBHBIE THUIBI MOKA3aTEJIIBHBIX yPaBHEHUU
U HEPaBECHCTB .

6 BpIMonHATE mpeoOpa3oBaHUsI BBIPAXKCHUI, COAEpXKAIIUX JIOTa-
pu(dMBI; OIepHUpOBaATH MHOHSITHUAMH: JOTapu(PMHUUECKOE ypaBHE-
HHUE U HEPaBEHCTBO; pelIaTh OCHOBHbBIC THUIMBI JIOTAPU(PMHUUESCKUX
YpPaBHEHUUW U HEPABEHCTB .

6 HaxomuTte pemeHus NOPOCTEHINNX TPUTOHOMETPUYECKUX  Hepa-
BEHCTB .

6 OmepupoBaTh MOHATHUSIMHU: CUCTEMa JUHEWHBIX ypaBHEHUI U eé
pelLIeHNEe; UCIONIb30BaTh CUCTEMY JHUHEWHBIX YpaBHEHHUN IJIsI pe-
LIEHUs] NPAaKTUYECKHUX 3a7a4 .

6 HaxonuTh pelleHusi NPOCTEHIINX CUCTEM M COBOKYIIHOCTEH pa-
LIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB .

6 MoaenupoBaTh peajbHbIC CUTYallMH Ha sI3bIKE alreOpbl, COCTaB-
JIATh BBIPA’KECHUSI, YPABHECHUS, HEPABEHCTBA U CHUCTEMBI 110 YCJIO-
BUIO 3a/la4yd, MCCJIEOBATh IIOCTPOEHHBIE MOLEIMU C HUCIIOIb30Ba-
HHUEM amrapara aiareOpsl.

OYHKUMU 1 rpadUKm

6 OrepupoBaTh MOHSITHSIMU: IepHoAUYecKas (QYHKIUs, MpOMe-
)KYTKH MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMa (pyHKIINH,
HanOoJblllee W HaWMEHbIIee 3HaYeHUs (GYHKIHH Ha MPOMEXYT-
Ke; HCIIOJIb30BaTh WX JJIs HCcliefoBaHus (YHKLUHUW, 3aJaHHOU
rpaduKom .

6 OnepupoBarTh MNOHATHIMHU: TpaUKH MOKa3aTEIbHOM, Jorapud-
MHUYECKON M TPUTOHOMETPHUUECKUX (PYHKIHIT; H300pakaTh UX Ha
KOOPAWMHATHOM INTOCKOCTH W WCHOJIB30BaTh IS PEIICHUS ypaB-
HEHUIl U HEPABEHCTB .

6 M300pakaTh Ha KOOPJAMHATHOHN IUIOCKOCTH TpaUKH JIMHEHHBIX
YpaBHEHUH W HWCIOJB30BAaTh WX I PEMICHHUS CHUCTEMBI JIMHEH-
HBIX YpaBHEHUH .

6 Mcnonp3oBarh rpauku (QyHKIWUH Uil MCCIIEIOBAHUS IPOIIECCOB
1 3aBUCHUMOCTEH W3 APYTUX YUEOHBIX AUCITUTUIUH .
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Havyana matemaTtMyeckoro aHaam3sa

6 OmepupoBaTh MOHSITHSAMH: HENpPEpbIBHAsA (YHKLHS; IPOU3BO-
nHasi (GYHKIHMHW; HCIIOJIB30BaTh I'€OMETPUYECKUN M (U3NUYCCKUN
CMBICJI IPOU3BOJHON AJIs1 pEelIeHUs 3a7ad.

6 HaxonuTs NPOU3BOAHBIE 3JIE€MEHTAPHBIX (YHKIHUH, BBIYUCISTH
MIPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO (DYHKITUH .

6 Mcnonp3oBaTh NPOM3BOMHYIO JUISI HCCIIEAOBaHUS (QYHKIHUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI UCCIEHNO0-
BaHUS K ITOCTPOCHUIO TPA(HUKOB .

6 lcnonbp30BaTh MPOU3BOAHYIO MJIsI HAXOXXACHHUS HaWIy4dIIero pe-
LIEHUsI B MPUKIAJHBIX, B TOM YHCIJIE COIHAIbHO-2KOHOMHUYECKUX,
3aJa4ax .

6 OnepupoBaTh MOHSTHUSIMH: IEpPBOOOpa3Has W MHTErpaj; IOHHU-
MaTh NeOMETPUYECKUH M (U3UYECKUI CMBICI MHTErpasa .

6 HaxonuTe mnepBooOpa3HBIE 3JIEMEHTAPHBIX (YHKINN; BBIUHUCISITH
uHTErpan mo ¢opmyne Herorona—JleiiOnmIa .

6 PemaTtp nmpukiaaHble 3a/layd, B TOM YHCJIE COLUAIbHO-IKOHOMHU-
YEeCKOro H (pU3MYecKoro xapakrTepa, CpeJCcTBaMU MaTeMaTH4de-
CKOT'0O aHanu3a.

COAEPXKAHME YYEBHOIO KYPCA (10 rOZIAM OBYYEHUSA)

10 knacc

Yumcna 1 BblUMCIEHMA

Panuonanbubie yucna . OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOH,
MIPOIIEHTHI, OECKOHEYHBIE IepuoauvYeckue napodbu . Apudmernde-
CKHE Olepaluy C palMOHaJIbHBIMU YHCJIAMH, ITIPEOOPa30OBAHUS YHC-
JIOBBIX BBeIpakeHHU . [IpuMeHeHne apobOeil u mMponeHTOB IS perie-
HUS IIPUKIAJHBIX 3a7ad U3 pas3jIMYHBbIX OTpaciieil 3HaHUM U peallb-
HOM >KU3HHU .

JeicTBuTenpbHble uucia . PanuoHajlbHble M HUppaliMOHaJIbHbIE
yucia . ApudmMernyeckre onepanuu ¢ JIeHCTBUTEIbHBIMH YUCIIAMH .
[MTpubnm>xkEHHBIE BBIYKUCIICHHS, IIpaBUja OKPYTJICHHS, MPUKHIKA
U OLIEHKA pe3yJIbTaTa BbIYMCIICHUM .

Crenenp ¢ 1enbiM Tokazarenem . CranmaptHas ¢dopma 3almucu
JIeCTBUTEIBHOrO uMcia . Mcmonb3oBaHue mnoaxoismieid (opmsl 3a-
MUCH JE€HCTBUTEIBHBIX 4YHCENI JJs pPElIeHUs MPaKTUYeCKUX 3ajad
W TPEJCTaBICHUS JTAHHBIX .

ApudmeTndecknii KOpeHb HaTypaidbHOW crereHu . JledicTBus
¢ apu(pMETHYEeCKUMH KOPHSMH HATypajIbHOM CTEICHH .
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CI/IHyC, KOCHMHYC MW TAQHI'CHC YHCJIOBOIO aprymeHrTa. ApKCI/IHyC,
APKKOCHUHYC, apPKTAaHI'€HC YHUCJIIOBOIo aprymeHTa .

YpaBHEHUA U HEpPaBEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE ITPEOOPA30BAHMUS .

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHHH . OCHOBHBIE
TPUTOHOMETpUYECKHE (HOPMYIIHI .

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue Hepa-
BEHCTBAa . MeToa MHTEpBajoB .

Pemenne nensx B IpOOHO-pallMOHAIBHBIX ypaBHEHUW M Hepa-
BEHCTB .

Pemenne uppanMoHaIbHBIX YpPaBHEHUN U HEPABEHCTB .

Pemenne TpuroHomMeTpudecKkux ypaBHEHHH .

IIpuMeHeHue ypaBHEHUU U HEPaBEHCTB K PEILICHUIO MaTeMaTH-
YeCcKMX 3aJad W 3aJad U3 Pa3IndHbIX 00JlacTe HayKH M pealibHOM
JKU3HH .

OyYHKUMU 1 rpadUKM

dyukums, crnocoOwl 3ananus Gynkiuu . ['paduk Gynkium . Bia-
WMHO 0OpaTHbIe (DYHKIIUH .

OO0sacTe oOmpenesieHns W MHOXKECTBO 3HaueHWH ¢yHkinuu . Hynnm
¢ynaknun . IIpomMeXyTKH 3HAKONMOCTOSTHCTBA . UETHBIE MW HEYETHBIC
byHKIUH .

CrerneHHasi pyHKIUS ¢ HATYpaJIbHBIM M LIEJBIM ITOKa3aTteneMm . EEé
cBolicTBa u rpaduk . CBoiicTBa U rpaduk KOpHS N-OH CTCHCHH .

Tpuronomerpudeckass OKpPYKHOCTb, OIpEAEJICHUEe TPUTOHOMeE-
TpUYeCKUX (PYHKLIHI YMCIIOBOTO apryMeHTa .

Hayana matematMyeckoro aHaam3a

[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsI ITOCIEI0BATEIBHOCTEH .
MOHOTOHHBIE OCIEAOBATENBHOCTH

Apudpmernueckas U reoMeTpudeckas nporpeccuu . beckoHedHO
yObIBaromass reomerpudeckass mnporpeccus . CymMmMa OECKOHEYHO
yOBIBarOIIe TeOMEeTpUUECKOW mporpeccun . Popmyia CIOXKHBIX
npoueHToB . Mcnonbp30BaHue NPOrpecCUU Uil PELISHUs] peajlbHbIX
3a7a4 IIPUKJIANHOIO XapakKrepa.

MHoxecTBa 1 normka

MHOXXeCTBO, OTIepallii HaJl MHOXeCTBaMH . J{lmarpamMmmbl DHiie- pa—
Benna . IIpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O almnapara
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JUISL OTIMCAaHMSI peajbHBIX IPOIECCOB U SIBJIICHHUH, NPU PELICHUU 3a-
J1a4 W3 JIPYTrUX Y4YEOHBIX MPEIMETOB .
Omnpenenenne, Teopema, CIEICTBUE, J10Ka3aTEIbCTBO .

11 knacc

Yrcna n BbluMCAEHUSA

Hatypansabie u niensie uncna . [Ipu3Haku 1eIUMOCTH LENIBIX YH-
cen.

CreneHs ¢ paluoHaIbHBIM NOKa3aTeneM . CBONCTBA CTETICHH .

Jlorapudgm umcna . JleciTUUHBIE W HATypaJbHBIC JIOTAPU(PMEI .

ypaBHeHMFI M HEpPaBEHCTBa

[IpeoOpa3oBaHue BhIpAXKECHU, COACPIKAIINX JTOTapUPMBI .

IIpeobpazoBanre BBIPKEHUM, COAEPXKAIIUX CTEIIEHH C pPaIno-
HaJbHBIM IOKa3aTeneM

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB .

IToxazaTenbHble ypaBHEHUS U HEPABEHCTBA .

Jlorapudmuueckne ypaBHEHHs] U1 HEPABEHCTBA .

CucreMbl JHUHEWHBIX ypaBHEHUN . PemieHne nOpuKIagHBIX 3a1a4
C TIOMOIIBIO CUCTEMBI JIMHEHHBIX yPAaBHEHUH .

CucrteMbl M COBOKYIHOCTH palMOHAJIBHBIX YypaBHEHHW U Hepa-
BEHCTB .

ITpumeHnenne ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO Ma-
TEeMaTHYECKUX 3a7lad W 3aJad W3 Pa3INYHBIX oOjlacTel HayKH W pe-
AJIBHOM JKU3HHU .

OYHKUMU 1 rpadUKM

®yukums . Ilepnognueckne ¢ynkuun . [IpoMeXyTKM MOHOTOH-
HOCTH (PYHKIHMH . MakKCUMyMbl U MHHUMYMBI ¢GyHKInu . Hanbois-
1Iee ¥ HauMEHbIIee 3HaUeHHE (PYyHKIIMHM Ha IPOMEXYTKE .

Tpuronomerpudeckue (QYHKIIMU, UX CBOHWCTBA W TpadUKH .

IToxkazarensHass m norapudmMuueckass (QYHKIUH, HX CBOICTBaA
" TpaduKH .

Ucnonb3oBanne rpadukoB QYHKIUNA Ui pELHICHUs ypaBHEHUH
U JIMHEUHBIX CUCTEM .

Hcmnonp3oBanue rpaduKoB (PYHKIUI IJIsT MCCIIETOBAHUS IIPOIEC-
COB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPU PEIICHUHU 33a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U peajIbHOM KU3HH .
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Havyana matemaTtMyeckoro aHaam3sa

HemnpepeiBable QyHKImn . MeTton WHTEpPBAJIOB IJIsl PEIICHUS He-
paBEHCTB .

[MpousBomuass ¢Gyskuu . [comeTpuueckuit u (HU3UUCCKHUA CMBICIT
[IPOU3BOJHOM .

[IpousBomHBIE »rIeMeHTapHBIX (yHKIMI . PopMynBl  HaXO0XKIe-
HHUSI TIPOU3BOHON CYMMBI, IPOU3BEACHUSI U YaCTHOTO (PyHKITUH .

[IpumeHeHne MPOM3BOOHON K HMCCIEIOBAaHHUIO (PYHKIHH Ha MOHO-
TOHHOCTh M 3KCTpeMyMmbl . HaxokxneHue HamOOIbIIero W HanMEHb-
LIero 3Ha4yeHHs PyHKIMHA Ha OTPE3KE .

IIpumenenue NPOU3BOAHON IJIs1 HAXOXKJICHUS HAMIYYIIEro pe-
LIEHUsT B MPUKIAAHBIX 3a7adax, Aas OINpeleJeHHUs CKOPOCTH IpPO-
ecca, 3ajgaHHoro GopmMyJioil uiu rpaduKom .

[lepBooGOpa3nast . Tabmuua nepBOOOPA3HBIX .

WuTerpan, ero reoMeTpHYecKUd W (PU3UIECKUH CMBICT . Berauc-
JleHrne mHTerpama no ¢opmyine Herorona—IJleitOHuna .
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T4

TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 70 yacoB)

Ha3sBaHue pa3jaena (Tembl)
(uucso yacos)

OCHOBHOe CcojeprkaHue pa3jesa
(TembI)

OCHOBHbIE BU/BI AeATEJIbHOCTH
06yYaroIuxcs

MHo>KecTBa paliOHAIb-
HBIX U AeHCTBUTE/JIbHBIX
4yuces. PauoHabHbIe
ypaBHeHMS U HepaBeHCTBA
(144)

MHOeCTBO, Onepanuu HaJl MHOXe-
ctBamu . Jluarpammsl Oilnepa—Ben-
Ha .

PanmonansHble yucia . OOBIKHOBEH-
HbIE U JSCSITHYHBIC APOOH, IIPOIICH-
ThbI, OECKOHEYHEIC ITEPUOIHNISCKHE
npobu . ApudmeTHUecKue Oreparuu
C pallMOHAJIBHBIMU YMCJIAMHU,
MpeoOpa3oBaHUsl YUCIIOBBIX BhIpaXke-
Huii . [Ipumenenue apoOeit u mpoIeH-
TOB JJIsI PEIISHUsI TPUKJITATHBIX
3aJ1a4 U3 pa3IMYHbIX OTpaciaei
3HAaHUM U pealbHOM >KU3HHU .
JletictButensHple yncna . Pammo-
HaJIbHBIE M MPPANUOHAIBHBIE YHCIIA .
ApudmeTHuecKkue oneparuu ¢ aeu-
CTBUTEIBHBIMH unciamu . [lpubnu-
>K€HHBIE BBIUYHCIICHUS, TpaBUiIa
OKPYTJICHUSI, MIPUKHUIKA U OIl€HKa
pe3yibTaTa BBIUHCICHUM

ToxkaecTBa U TOXKIECTBEHHBIS
npeobpa3oBaHus . YpaBHEHHE,
KOpeHb ypaBHeHUs. HepaBeHCTBO,

HMcno1b30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar 4Js OIIMCaHUA XO04a PECIICHUA
MaAaTE€MaTHUYICCKHUX 3a1a4, a TaAKXKXE pCaJIbHbIX
IpoueccoB 1u ﬂBHeHHﬁ, npyu pCUICHUH 3a4a4 U3
JPYTUX Y4eOHBIX TPEIMETOB .

OnepupoBaTh NOHATHUAMHU: PaLHOHAIBHOE
YHCII0, NJSHCTBUTEILHOE YHUCI0, OOBIKHOBEH-
Hasi Ipo0Ob, MecsTUYHAs NPOOb, MPOIICHTHI .
BBINOJIHATB apru(MeTHYecKue Orepamuu

C pallMOHaJIbHBIMU U Z[eﬁCTBHTeHLHBIMH

YU CIIaMU; TPUOIMKEHHBIC BRIYUCIICHUS,
HCIIOJIb3Ys IpaBUjia OKPYTJICHUSA .

Jles1aTh IPUKHUAKY U OLEHKY pe3yJibTaTa
BBIYUCICHUN

OnepupoBaTh NOHATUAMM: TOXIECTBO,
YpPaBHCHUEC, HEPABCHCTBO, LICJIOC U palluo-
HaJIbHOC€ YpaBHEHHNE, HEPABEHCTBO .
BbINOJIHATL NPe06GPa30BaHMSI LENbIX U PalHo-
HaJIbHBIX BBIpa)KeHHfI .

PewiaTb OCHOBHBIE THUIIBI LIEJIBIX UPPALIMO-
HaJIbHBIX ypaBHeHI/Iﬁ 1 HEPABCHCTB .
I[IpyuMeHATh palvoHAJIILHBIE ypPaBHEHMUS

U HEPABCHCTBA JIs pEIICHUSA MaTeMaTHU4C-
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ewwed.lodu sehogeq

IIpooonscenue
HasBaHue paspgena (Temsl) OcHOBHOe cojep:KaHue pasjesa OCHOBHBIE BH/bI JeATe/IbHOCTH
(umca0 4acoB) (TemnI) 06y4YarInXCca
peleHue HepaBeHCTBA . MeTos CKHX 3a/1a4 U 3a7a4 U3 pa3IndHbIX 00JlacTei
HUHTEPBAJIOB . HayKH{ U peajJTbHON >KU3HHU
Pemienue nenbix u apoOHO-payo-
HaJIbHBIX YPaBHEHUH M HEPABEHCTB
dyHKIMU U rpadUKU. DyHKIUA, CHOCOObI 3amaHus (QyHK- OnepupoOBaTh NOHATUAMHU: QYHKIIH, CIIOCO-
CreneHsb C 1eJIbIM nuu . B3auMHO oOpaTHBIE (DYHKIUH . ObI 3a/1aHus (PYHKIHW, B3AUMHO OOpaTHBIC
noxKasareJjieM I'paduk byHKINY . pyHKIIHN, 00J1aCTh ONPEACIICHUS U MHOYXKECTBO
(64) O6nacTh ONpeAeIeHUsI U MHOXKECTBO 3HaUYeHUN PyHKUIHU, TpaduK QYyHKIINH;
3HaueHU (GyHkuu . Hymm ¢yHK- 9ETHOCTh U HEUETHOCTh (QYHKIINH, HY U
muu . [IpoMexyTKH 3HaKOIOCTOSH- (yHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCT-
cTBa . UéTHRIE W HEYETHBIC (QYHKIUH . Ba.
CTerneHb C LEIbIM MMOKa3aTelIeM . BbINOJIHATH NPe06GPa30BaHMUA CTCIICHEH
CrannapTtHas ¢popma 3amucu aei- C LIEJIBIM TIOKa3aTENEM .
CTBUTEIBHOTO uncia . Mcrons3oBa- Hcnosb30BaTh cTaHAapTHYIO GOpMY 3alucy
HHE TTOIXOIIeH (HopMBI 3anTcH JIeHICTBUTEIIBHOIO YUCTIA .
JIECTBUTENIBHBIX YHCEIT JUISl pele- dopmynupoBaTh 1 WITKCTPUPOBAThL rpadu-
HUSI TPAKTHYECKUX 3a/1a4 U MPeJi- 4YeCKM CBOWCTBA CTENEHHOH (QyHKITHH .
CTaBJICHUS TAHHBIX . BeipaxkaTb GpOpPMyJIaMH 3aBHCUMOCTH MEXKIY
CrenenHast pyHKIHS C HATypallb- BEJIMYMHAMH .
HBIM M IIEJIBIM noKazareneM . E€ Hcnonb3oBaTh BUPPOBLIE PECYPCHI TS
CBOMCTBa U rpaduK TIOCTPOCHUS TPAPUKOB (QYHKIIUHA U U3YUCHUS
HUX CBOMCTB
ApudmMeTnyeckuii KopeHb | Apudmernyueckuil KOpeHb HaTypaib- | ®OpMyJIMpPOBaTh, 3aIUCHIBATh B CHMBOJIMYeE-
n-oii crenenu. Uppanuo- | Hoii crenenu . JleiictBus ¢ apudmern- | ckoi popMe 1 WIIOCTPUPOBATH MPpUMepPaAMHU
HaJIbHbIe YyPaBHEHUS YECKUMH KOPHSIMU N—OH CTCICHU . CBOMCTBA KOPHS N-OH CTENEHHU .
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Y HepaBeHCTBa
(18 v)

Pemrenne mppalliOHAIIBHBIX ypaBHE-
HUN U HEPABEHCTB .

CaoiicTBa u rpaduk KOpHs N-0it
CTEIICHU

BBINOJ/JIHATE IpeoOpa3oBaHMs UPPATHOHATB-
HBIX BBIPAKEHUM .

PemraThb 0CHOBHBIE THITBI HPPAITMOHAIBHBIX
YpPaBHEHUUN U HEPABEHCTB .

IIpyMeHATH AJIA pelleHUA pa3JIMYHbIX 3aJa4
HUppalOHAIbHbIC YPABHEHUS U HEPABCHCTBA .
CTpouTsb, YUTATh rpaduKk KOpHI N-0if creme-
HU .

Hcnonb3oBaTh BUPPOBLIE peCypcChl s
MMOCTPOCHUS TPapUKOB QYHKINH U U3YUCHHUS
HUX CBOHCTB

@dopMyIbI TPDUTOHOME-
Tpun. TpuroHomeTpuye-
CKHe ypaBHEHMUs

Cunyc, KOCHHYC U TAaHI'€HC YHUCIIOBO-
ro aprymeHTa . ApKCUHYC, apKKOCH-
HYC U apKTaHI'€HC YHUCJIOBOT'O

OnepUpoBaTh NOHATUAMU: CUHYC, KOCHHYC
MW TaHI'CHC IPOU3BOJIBHOI'O YyTIJia .
Hcno1b30BaTh 3alIUCh IPON3BOJIEHOIO yIila

(22 4) apryMeHTa. yepe3 o0paTHbIE TPUTOHOMETPUYECKHE
TpUroHOMETpUYECKast  OKPY>KHOCTb, bysxmm .
OmnpeNeseHUe  TPUTOHOMETPHUYCCKUX BbINOJIHATH NPeo6Gpa3soBaHUA TPUTOHOMETPH-
(yHKIMI 9UCITIOBOTO apryMeHTa . YECKUX BBIPAKCHUH .
OCHOBHBIE TPUTOHOMETPUIECKHE PemiaTb OCHOBHBIE THUIIBI TPUTOHOMETPHUYE-
dopmynsr . [IpeoOpasoBanue Tpuro- CKMX ypaBHEHUH
HOMETPHUYECKUX BBIPAKCHUH .
Pelienne TpuroHOMeTpUIECKUX
ypaBHEHUH
IlociexoBaTe/IbHOCTH [TocneroBaTeIbHOCTH, CIIOCOOBI 3a/1a- OnepupoBaTh NOHATUAMM: OCIIEI0BATEIb-
U Iporpeccuu HUsI TTOCIIe/IoBaTeNnbHOCTeN . MOHO- HOCTB, apudMeTHIeCcKass U reoMeTpudecKas
(64) TOHHBIE MOCIEIOBATEILHOCTH . nporpeccuu; 0ECKOHEYHO yObIBaromast

ApudmMerndeckast 1 TeOMETPHIECKAst
nporpeccur . beckoneuHo yoObIBaro-
asi TEOMETPUUECKasi IIPOTPECCHUS .

reomMeTrpuvecKas Mmporpeccus, cymma 6ecko-
HEYHO yOBbIBaIOlIel reoOMeTpUIECKON IIporpec-
cHH .
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ewwedlodu sehoQRJ

OkxoHuaHue

Ha3BaHue pasaena (TeMbl)
(umca0 4acoB)

OCHOBHOe cojep kaHue pasjesia
(TembI)

OCHOBHbIE BH/bI JeATETbHOCTH
06y4yaruxca

CymMma GeCKOHEYHO yOBIBaroIIeit
TeOMETPUYECKON MPOTPECCHH .
DopMyJia CIOKHBIX IPOICHTOB .
Hcnonp30BaHue nNporpeccuu s
pelIeHUs] pealIbHBIX 3a7ad MPHKJIIAJI-
HOT'O XapakTepa

3azaBaTh N0OCICAOBATEIBHOCTH PA3IMUYHBIMU
crioco6amu .

IIpuMeHATH GOPMYJIy CJI0KHBIX IPOLEHTOB
AJIS1 pellleHus 3a7a4 U3 peasIbHOHM MPAaKTHUKH (C
HCIIOJIb30BAaHUEM KaJIbKYJIATOPA) .
Hcnosb30BaThk CBOWMCTBA II0OCIEIOBATEIBHO-
CcTe! M mporpeccui AJIsi pelIeHUs] peaibHbIX
3a1a4 MPUKIAIHOTO XapaKTepa

IloBTOpEHUE, 060611EeHUE,
cUcTeMaTH3alus 3HaHWH
(44)

OCHOBHBIC TOHSITHS Kypca alireOpbl
W HayaJ MaTeMaTU4YeCKOro aHajau3a
10 kiacca, 06001IeHNE U CHCTEMATH-
3a1usi 3HAHUU

IIp¥MeHATb OCHOBHBIE OHSTHS Kypca
anreOphl ¥ HaYaJl MaTEeMaTUUECKOTO aHaJIN3a
ISl pelIeHus 3a/1a4y U3 peajbHOMN KU3HU

U APYTUX IIKOJBHBIX TUCITUTUTAH
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11 knacc (He MeHee 105 yacoB)

Ha3sBaHue pa3jaena (Tembl)
(xo0/IMYecTBO YacoB)

OCHOBHOe cojJeprkaHue pa3jesa
(TembI)

OcHOBHbBIE BUABI AeSTEeJbHOCTH o6yqamnmxc;1

CTeneHb C pALMOHATIbHBIM
nokasareJieM.
IMoka3aTebHasA QyHKIMS.
[loka3aTesibHbIE ypaBHe-
HMA M HEpaBEHCTBa

CreneHb ¢ pallMOHAIBHBIM IOKa3aTe-
jeM . CBolicTBa CTEIICHH .
[IpeoGpa3zoBanue BBIpaKEHUH, CO-
JIepyKallnX palroHaIbHbIC CTCIICHH .
ITokazaTenbHbIC ypaBHCHHS U Hepa-

dopmynupoBaTh, 3aNUCbIBaTh B CHMBOJIHYeE-
ckoil ¢opMe U M/IIOCTPUPOBATH NMPpUMepaMHu
CBONCTBA CTEIICHHU .

IIpyMeHATH CBOMCTBA CTEIICHH JUIs peodpa-
30BaHUsI BBIPAKEHUM .

dynknus. Jlorapupmuue-
CKHe YpaBHEHUA M Hepa-
BEeHCTBa

(12 4)

TypaJbHbIE JIOTAPUPMBI .
ITpeoOpa3zoBaHMe BBIPAKEHUH, CO-
JIeprKaInx JorapuQMsI .
Jlorapupmuueckne ypaBHEHUS U He-
paBeHCTBA .

Jlorapudmudeckast pyHKIMS, €€
cBoiicTBa U rpaduk

(12 4) BEHCTBA . dopMy/IMpOBaTh U MJIIIOCTPUPOBATh rpadu-
ITokazarensHast GyHKIHS, €€ CBOM- YeCKHM CBOICTBA MOKA3aTeIILHON (QYHKIIHH .
cTBa U rpaduk PemiaTh OCHOBHBIE THITBI ITOKa3aTEIIBHBIX

YpaBHEHUM U HEPABEHCTB .
Hcnonp3oBaTh BM$pPOBLIE pecypchl Ui 110-
cTpoeHus rpaduKoB QYHKIIUH U M3YyUYEHUS UX
CBOMCTB

Jlorapupmuyeckas Jlorapu¢m uucna . JlecATUYHbIE U Ha- dopMyIMpOBaTh, 3aMCbIBATh B CHMBOJINYe-

cKoil ¢popmMe 1 M/UIIOCTPUPOBATH NpPUMepPaMH
CBOIiCTBa Jorapudma .

BBINOJ/JIHATB IpeoOpa3oBaHMs BEIPaXKEHNH,
coepIKaluX JIorapupMsl .

dopMyIMpOBaTh 1 MJJIIOCTPUPOBATH rpadu-
YeCKM CBOWcTBa jorapudmudeckoii GpyHKINN .
PemiaTh OCHOBHBIC THIIBI JIOTaPUPMHIESCKUX
YpPaBHEHUN U HEPABEHCTB .

Hcnosnb3oBaTk HMGPOBbIE PeCcypPChl U I10-
cTpoeHus rpauKoB PYHKIHMH U U3YUSHHS UX
CBOICTB.

3HAKOMHUTbCS C UICTOPUEH pa3BUTHSI MaTeMa-
THKH
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ewwed.lodu sehogeq

IIpooonscenue

Ha3BaHue pasaena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OcHOBHOE€ cojep KaHue pa3jesia
(TemnlI)

OcHOBHBIE BHUAbI AeATE/IbHOCTH 06yqalonmxca

TpuroHoMmeTpuyeckue
$yHKIMU U UX rpadUKU.
TpuroHomeTpuyeckue
HepaBeHCTBa

(949)

Tpuronomerpuyeckue GpyHKINH, UX
CBOMCTBA U TpaUKH .

IIpuMepbl TPUTOHOMETPUYESCKUX
HEPaBCHCTB

OnepupoBaTh NOHATHEM NIEPHOAUYECKAs
byHKIHS .

CTpouTh, aHA/IU3UPOBATh, C)ABHUBATh
rpaduKu TPUTOHOMETPUUCECKUX (DYHKITHIA .
dopmyupoBaTh 1 WIIIOCTPUPOBATH rpadu-
4YeCcKHM CBOHCTBa TPHUTOHOMETPHUUECKUX
byHKIHIA .

PemraTk npocreiiiine TPUroHOMETpUYECKUE
HEPaBEHCTBA .

Hcnonb3oBaTh rpaUKM s perieHus
TPUTOHOMETPUYECKHX HEPABEHCTB .
Hcnosib3oBaTh BupoBLIe pecypcChbl 1t
nocTpoeHus rpauKoB GYHKIHI U U3yUESHUS
HUX CBOICTB

IIpousBoaHasn. [Ipumene-
HUe NPOU3BOJHON
(244)

HenpepsiBable QyHKINU . MeTtox
WHTEPBAJIOB IS PEIIeHHs] Hepa-
BEHCTB .

[TpousBonnast pynkunu . ['eomerpu-
YeCKUU U (U3UIECKUN CMBICIT
MIPOU3BOTHOM .

[IpousBoHBIE PIIEMEHTAPHBIX
¢yskunii . [IlponsBogHast CyMMEL,
MIPOU3BEACHUS, YaCTHOTO (DYHKIIHIA .
[IprumeHeHue NpOU3BOJHON K HUCCIIe-
OoBaHWIO QYHKIMH HA MOHOTOHHOCTBH
u ’3KkcTpemyMmsbl . HaxoxneHue

OnepupoBaTh NOHATHUSAMU. HelpepbIBHAS
(pynakMsa; mpousBoaHAas (QYHKIIUH .
Hcnosib30BaTh reOMETPUIECKIN U pHU3HIe-
CKHMH CMBICJI TIPOU3BOIHOM JIJIsI pEIICHUSI
3a7ad.

HaxoauTb npon3BOaHbBIC JIEMEHTAPHBIX
(yHKIMH, BBIYMCAATD NPOU3BOJHBIE CYMMBbI,
MIPOM3BEICHHS], JACTHOTO (DVYHKITUH .
Hcnosib30BaTh NpOU3BOAHYIO TSI UCCIISIOBA-
HUST (QYHKIIMM Ha MOHOTOHHOCTBH M JKCTPEMY-
MEbI, IPUMEHATD pe3y/ibTaThl HCC/IE€L0BAHUA
K OCTPOCHHIO IPadHKOB .
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HanOOJIBIIIETO U HAUMEHBIIIETO
3Ha4YeHUs (PYHKIIMU Ha OTPE3KE .
IIpumeHnenne npou3BOAHON IS
HaXO0XJICHHUS] HAWITydIIeTO PEIICHUs
B MIPUKJIAAHBIX 3afa4ax, Ais
OIpeesIeHNs] CKOPOCTH MpoIlecca,
3aJaHHOTO (HOPMYJIOH WIIH TPpadhUKOM

IIpyMeHATHE NPOU3BOIHYIO ISl HAXOXKIAECHUS
HaWJIy4dlIero peuiCHus B IMPHUKIAAHBIX, B TOM
YHUCJIC COLHUAIIBHO-3KOHOMHWYCCKHX, 3aJadax
3HaAKOMUTBCA C UCTOPHUEN pa3BUTHSI MaTeMa-
THYCCKOI'O aHajInu3a

HHTEI‘paJI U €ro nNpuMeHe-
HHUA
(94)

[TepBooOpa3nast . Tabnuna nepBoo6-
pa3HBIX .

WHTerpai, reomeTpudeckuii u Gusn-
4eCKHUH CMBICI UHTeTpana . Beruucne-
HHUe uHTerpaia no popmyie Heroto-
Ha—JleiiGHHuIIAa

OnepupoBaTh NOHATUAMM:. TIepBOOOpa3Hasi,
HUHTErpa.

HaXOAl/ITL nepBoo6pa3HLIe DJICMCHTAPHBIX
(byHKIMIT; BBIMUCAATD HHTETrpaji Mo popMyJie
Hrerorona—Jleonuna .

3HAKOMUTBCA C UCTOPUEN pa3BUTHS MaTeMa-
TUYECKOT'O aHaJIn3a

CucreMbl ypaBHEHMH
(12 4)

CucremMbl JTUHEHHBIX YpPaBHEHUU .
Pemenue npukiaaHbIx 3a1a4

C MOMOIIBIO CHUCTEMbI JIMHEUHBIX
YpaBHEHUI .

CucTteMbl U COBOKYITHOCTH LIE€JIbIX,
panMoOHAIBHBIX, HPPAIINOHATBHBIX,
MMOKa3aTeIbHBIX, JOrapu(PMHUYECKUX
YpaBHEHUH U HEPABEHCTB .
Hcnonp3oBanue rpadukoB QyHKIHHA
JUISL pellieHUs] YPAaBHEHUH U CHUCTEM .
IIpumenenue ypaBHEHUM, CUCTEM

1 HEpaBEHCTB K PEIISHUIO MaTeMaTH-
YEeCKHUX 3a71ad U 3a7ia4d U3 pa3IndHbIX
obiracTeit HayKH U peabHOM )KU3HU

OnepupoBaTh NOHATHUAMHU. CHCTEMA JTHHEH-
HBIX YPaBHEHUH U €€ pelleHue.
Hcnoib30BaTh cUCTEMY JIMHEHHBIX ypaBHE-
HUW JJTSI pEeIIeHUsT MPaKTUIEeCKUX 3a7ad .
HaxoauTh pemieHUs npocTelmx cucTeM

U COBOKYITHOCTEH pallMOHAJIbHBIX YypaBHEHHUH
1 HEPABEHCTB .

Hcnonb3oBaTh rpaduku QyHKIWAA 11
pelleHus YPaBHEHUM .

MoeniMpoBaTh pealbHble CUTYyalluH Ha sI3bIKE
anredprl, COCTABIISITh BBIPAYKCHHUSI, ypaBHE-
HUS, HEPaBEHCTBA U CUCTEMBI 10 YCIOBHIO
3a/1a4M, MCCJIeA0BaTh NOCTPOEHHbIE MO/ Ee/IN
C MCTIOJIB30BaHUEM alnapara aareOpsl
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OkxoHuaHue

Ha3BaHue pasaena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OCHOBHOe cojep kaHue pasjesia
(TembI)

OcHOBHBIE BHUAbI AeATE/IbHOCTH 06yqalonmxca

HaTypaJ/ibHbl€ U 1jeJible
yucaa
(64)

Harypanbsnble U 1iesble uynucia B 3a7a-
4ax U3 peajbHOU KU3HU .
IIpu3Haky IeMMMOCTH HEIIBIX UHCEIT

OnepupoBaTh NOHATUSAMMU. HATYPAIHHOC
YHCIIO, LIEJI0e YHCIIO .

Hcno/1b30BaTh NpU3HAKU JEIHUMOCTH LEIbIX
qucel], Pa3JIOKEHHUE Yuciia Ha IIPOCTHIC
MHOYKHUTEIIN JUTSI pELISHUs 3a71a4

IloBTOpEHUE, 060611EeHUE,
cucTeMaTU3anusa 3HaHMKA
(21 4)

OCHOBHBIC TTOHSTHUS Kypca alreOpbl
W HayajJ MaTeMaTHUYECKOT0 aHajn3a,
0000I11IeHHEe U CHCTEMAaTHU3aIlHs
3HAHUH

PemaTh NpuUK/JaAgHbIe 3a4a4U U3 Pa3IHIHBIX
oOJracTeit HAyKH U pealIbHOM KU3HH C ITOMO-
IIHIO OCHOBHBIX ITOHSITHH Kypca anreopsl

¥ Hadal MaTeMaTHYEeCKOTO AaHaIH3a .
BbI6MpaTh ONTHMAaJIbHBIE CIIOCOOBI BBIYHCIIE-
HUH .

Hcnosb30BaTh AJIA pellieHUs 3a4a4 ypaBHe-
HUS, HEPAaBEHCTBA U CHUCTEMBI ypaBHEHUH,
cBoiicTBa (pyHKIMH U TpaduKoB




PABOYASA NMPOrPAMMA YYEBHOI'O
KYPCA «TEOMETPUA»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

BaxHOCTH y4yeOHOro Kypca reOMEeTpUH Ha ypOBHE CpeJHero oO-
mero o0pa3oBaHHUs OOYCIIOBJIICHA MPAKTHYECKONH 3HAYUMOCTBIO Me-
TalPEIMETHBIX U IPEIMETHBIX PE3yJIbTATOB OOYUYCHHUSI I'€OMETPUH
B HaINpPaBJICHUHM JIMYHOCTHOTO Pa3BUTHs OOydYaromuxcs, GopMHUpO-
BaHUs (PYHKIIMOHAJIIbHON MaTeMaTH4YeCKOW TIpaMOTHOCTH, H3y4e-
HHUS JPYTUX Yy4YeOHBIX NUCHUIUIMH . Pa3BuTHe y ydamuxcsi Iipa-
BUJIBHBIX IIPEICTABICHUNW O CYIIHOCTH U IPOHMCXOXKJICHUH TeOoMe-
TpUYECKHX abCTpakUMi, COOTHOLICHHH DPEaJbHOTO M HICAILHOTO,
XapakTepe OTPaKCHHs MaTeMaTHYeCKOW HayKOW SIBJICHUW W Hpo-
LIECCOB PEaAIIbHOIO MHUpPA, MECTE T€OMETPHUH B CUCTEME HAayK M POJIH
MaTEMaTHUYICCKOIro MOACINPOBAaHUs B HAYYHOM IIO3HAaHUHU U B IIpak-
THUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS yda-
IIUXCS, & TaK)Ke KadeCTB MBIIUICHUs, HCOOXOIUMBIX IJIs axarTa-
IIUU B COBPEMEHHOM OOIIECTBE .

I'eomeTpust sABISICTCS OJHUM K3 0a30BBIX IPEIMETOB Ha YPOBHE
cpeaHero obuiero obpa3oBaHHs, TaK Kak OOECIIeYHBAET BO3MOXK-
HOCTh HM3YyYCHHs KaK IHCLHIUIMH eCTECTBCHHO-HAy4YHOH HaIpas-
JICHHOCTH, TaK U I'YMaHUTApHOU .

Jlornyeckoe MblIIUICHHE, (POpMHUPYEMOE IIPU HU3YUYCHHH OOydaro-
IUMHCS TOHSTHHHBIX OCHOB I'€OMETPHUU W NOCTPOCHUH LIEIMOYKH
JIOTHYCCKUX yTBep)KI[eHI/Iﬁ B XOA€ pPCIICHHUA TC€OMETPHUYUYCCKUX 3a-
Jad, YMEHHUE BbIABUTaTh U OIIPOBEPTraTh I'MIIOTE3bl HEIIOCPCACTBCH-
HO HCHOJB3YIOTCS IPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIHK-
Jla, B YaCTHOCTH U3 Kypca (PU3HKH .

YMeHHe OpUEHTUPOBATHCS B NPOCTPAHCTBE HUIPACT CYILIECTBEH-
HYIO POJIb BO BCeX OOJIACTSIX JEATEIBHOCTH YesnoBeka . OpueHTaLus
YeJIOBEKa BO BPEMEHHM W IPOCTPAHCTBE — HEOOXOIMMOE YCJIOBUE
ero COLMAIILHOTO ObITHS, (pOopMa OTpakKeHHUsI OKPYIKAIOIIET0 MHUpa,
YCJIOBHE YCIIEIIHOTO ITO3HAHUS M aKTUBHOI'O IIpeoOpa3zoBaHUsl ACi-
crBuTenbHOCTH . OmnepupoBaHHWe MPOCTPAHCTBEHHBIMH OOpazamu
oOBbeMHSIeT pa3Hble BUABI YYEOHOH M TPYHOBOH JESITEIBLHOCTH, SIB-
JII€TCA OJHHUM H3 l'[pO(beCCI/IOHaJ'[BHO BaXXHBIX Ka4Y€CTB, IMMO3TOMY
aKTyajibHa 3amada (opMmupoBaHHsl y o0OydYaromuxcs IpOCTpaH-
CTBEHHOI'O MBIIUJICHUS] KaK Pa3HOBHJAHOCTH OOpa3HOTo MBbIIIE-
HHUSA — CYHIECTBCEHHOI'O KOMITOHCHTA B IMOATOTOBKE K HpaKTquCKOﬁ
ACATCIBbHOCTHU IO MHOT'MM HAIPaBJICHUAM .
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Llens ocBoeHHMs mporpamMMmbl yueOHOro Kypca «l'eomerpusi» Ha
0a30BOM ypOBHE OOydYeHHs — 00I[c00pa30BaTSIILHOC U OOIICKYJIb-
TypHOE pa3BUTHE OOYyJAIOIIUXCS depe3 oOecIedyeHne BO3MOKHOCTH
NMpUOOpETeHHUsI M HCIIOJIB30BAaHUSI CHCTEMAaTHYECKHX TIeOoMeTpHhYe-
CKMX 3HaHMH M JASHCTBHH, CleUM(UYHBIX I'€OMETPHH, BO3MOXKHO-
CTH YCHEUIHOTO IIPOIOJDKEHUs OOpa30BaHUS II0 CHCIUAIIEHOCTSM,
HE CBSA3aHHBIM C MPUKIAJHBIM HCIIOIIB30BAHHEM T'C€OMETPHU .

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YPOBHE IMpeJHAa3Ha4dYeHa
Juist oOydYaromuxcsi CpeJHEH IIKOJIbI, HE HCIBITHIBABIINX 3HAYH-
TEIIFHBIX 3aTPYJIHCHUU Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHUSA .
Takum oOpaszoMm, oOyuarouecsi Ha 6a30BOM yPOBHE JOJKHBI OCBO-
UTh OOIIMEe MaTeMaTH4YeCKHE YMEHHSs, CBSI3aHHBIE CO CHEeUU(UKOU
TEOMETPHUU U HEOOXOIMUMEBIC IJIsI )KU3HU B COBPEMEHHOM OOIICCTBE .
Kpome »Toro, oHM UMEIOT BO3MOXKHOCTH HU3yYHTh TE€OMETPHUIO OoJiee
ri1y0OKO, €Cilid B JaJbHEHIIIEM BO3HHUKHET HEOOXOJIUMOCTh B FeOMe-
TPUYCCKHUX 3HAHUSAX B MPO(ECCHOHAITBHON NESITEIHPHOCTH .

JlocTrmKeHre 1IeJIn OCBOCHUS MIPOTPAaMMBI 00ECTICUNBACTCS pellle-
HUEM COOTBETCTBYIOIIMX 3a7ad . [I[ppuopUTEeTHBIMH 3aJadyaMH OCBO-
eHust kypca «I'eomerpun» Ha 6a3zoBoM ypoBHe B 10—11 kiaccax
SIBIISIFOTCS:

6 (opMupoBaHHe TIPEACTABICHUS O T'€OMETPUM KaK 4YacTH MHPO-
BOM KyJbTYpPbl U OCO3HAHHUE €€ B3aUMOCBS3U C OKPYXKarIlUM
MHUPOM;

6 ¢hopMHUpOBaAHUE MMPEJICTABICHHUS O MHOIOTPAHHUKAX U TellaX Bpa-
IISHHS KaK O BXKHEHIIINX MaTeMaTUYECKUX MOJIESIX, IT03BOJISI-
FOIIIMX OIMCHIBATh U M3y4aTh pa3HbIC SIBJICHUSI OKPYIKarOIIEro
MHPAa,;

6 ¢popMHUpOBaHUE yMEHHsI paclioO3HaBaTh Ha YepTekax, MOICISIX
U B peaJIbHOM MHUPE MHOTOTI'PDAaHHHUKH U TeJla BpalleHUs;

6 OBJIAJICHHE METOJAaMHU PEIICHUs 3aJla4d HA MOCTPOSHUsI HAa n300pa-
JKSHHSX MIPOCTPAHCTBEHHBIX (QHUTYP;

6 (popMupoBaHHEe yMEHUS ONEPHUPOBATH OCHOBHBIMH ITOHSITHUSIMU
O MHOTOTpPaHHUKAaX U TeJaX BPAICHHUS U UX OCHOBHBIMH CBOM-
CTBaMU;

6 OBJIAJICHUE AJITOPUTMAMM PEIISHUs] OCHOBHBIX THIOB 3ajad4; (op-
MHUPOBaHUE YMEHHS MPOBOJUTH HECIOXKHBIC JOKa3aTelIbHbIE pac-
CYXXJICHHSI B XOJI€ PEUICHMS CTEPEOMETPHYSCKUX 3ajad W 3aaad
C HPAKTUYECKUM COJIepIKaHHUEM;

6 pa3BUTHE HWHTEJJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00y-
YaFOIIUXCs, MO3HABATEIbHONW AaKTHBHOCTH, WCCIIEIOBATEIIHBCKUX
YMEHUH, KPpUTUIHOCTH MBIILUICHUS,
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6 (popmupoBanre QPyHKIIMOHAIBHOW I'PaMOTHOCTH, PEJIICBAHTHOM
reOMETPHUN: YMEHHE PAcIlO3HABAThH IPOSIBJICHUS I'€OMETPUUYECKUX
OOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX XKU3HCH-
HBIX CUTYyalMsiX U IIPU U3YYCHHUH JIPYTUX YYEOHBIX IIPESAMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hopmMyanupo-
BaTh UX Ha SI3BIKE TEOMETPUH U CO3aBaTh TEOMETPUICCKUE MO-
JEnH, IPUMEHSITh OCBOCHHBIN T€OMETPUUCSCKHUN anmapart IJIsI pe-
IICHUS TIPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPHPETUPOBATH
U OIICHUBATH IOJIyYCHHBIE PE3yJIbTATHI .

OTJINYNTEIIBHONH OCOOEHHOCTBIO IMPOTIPAMMBI SIBIISIETCS BKJIIOYE-
HHE B KypC CTEpPEOMETPUHM B Hayalie €ro W3y4deHHs 3ajiad, pellae-
MBIX Ha ypPOBHE MHTYWTHUBHOT'O NO3HAHUS, U OIpEIeIEHHBIM 00pa-
30M OpraHu3OBaHHas paboTa HaI HUMH, YTO CIIOCOOCTBYIOT pa3BH-
THIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MEINUICHUS, CTUMYJIHPYCT
MMPOTEKaHNUE WHTYUTHUBHBIX IIPOIECCOB, MOTHBUPYET K HaJIbHEHIIIE-
My U3yYCHHUIO IIpEeIMeTa .

Ilpennmourenne oTAAETCS HArJIAAHO-KOHCTPYKTUBHOMY METOY
00yYeHHsI, TO €CTh TCOPCTUUCCKUE 3HAHUS HUMCIOT B CBOCH OCHOBE
9yBCTBEHHOCTBH MPEAMETHO-TIPAKTUYSCKON AesTeIIbHOCTH . Pa3Bu-
THE MPOCTPAHCTBEHHBIX IPEICTABICHUHA y ydJamIuxcsi B Kypce cTe-
peoMeTpun NPOBOJUTCS 3a CUET pEelICHHUS 3a7ad Ha CO3JaHHUe IPo-
CTPAaHCTBEHHBIX OOpa3oB M 3ajlad Ha OIEPUPOBAHHUE IIPOCTpPaH-
cTBeHHBIMHU oOpaszamu . Co3ganne obOpasza IpOBOJUTCS C OMMOPOI Ha
HarJISITHOCTh, a OIIEpPUPOBaHUE 0OPa30M — B YCJIOBHUSX OTBJICUCHUS
OT HATJISIAHOCTH, MBICIICHHOTO U3MEHEHHUSI €r0 UCXOJHOTO coaeprKa-
HUS .

OcHOBHEBIC coJiep)KaTenbHbIe TUHUU Kypca «I'eomerpum» B 10—
11 xiraccax: «MHoOrorpaHHUKN», «IIpsiMbIe U TUIOCKOCTH B IIPO-
cTpaHcTBe», «Teia BpaiueHus», « BeKTopbl 1 KOOpJAMHATHI B IIPO-
cTpaHcTBe» . PopMHpOBaHHUE JIOTUUYECKHUX YMEHHH pacrpenessieTcs
HE TOJIBKO I10 COACPIKAaTSIBHBIM JIUHHUSIM, HO U I10 TOJaM OOyYCHHUS
Ha ypOBHE CpeIHEro oOIero oopa3oBaHHUS .

Conep>xanue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEIAMETHBIM pe-
3yJIbTaTaM OCBOCHHS pPabodYeH MporpaMMebl, pacrpeaeIiEHHBIM 10
rogaM OOydYeHHs], CTPYKTYpPUPOBAHO TaKHUM 0OOpa3oM, YTOOBI
OBJIAACHUEC TCOMETPHUICCKUMHU MMOHATHUAMHN U HABBIKAMH OCY-
IIECTBIISIIIOCH TTOCIIEIOBATEIBHO U IMOCTYIATEIbHO, C COOIIOICHUEM
MIPUHINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOYAJINCH
B OOIIyI0 CHCTEMY T'€OMETPHUYECKHUX MNPEIACTABICHUI 00ydYaromux-
Csl, pacuiupsisi U yriryoJisisi €€, oOpa3ysi IpOYHbIe MHOKXECTBEHHBIE
CBSI3H .
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MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE

B y4yeOHOM muiaHe Ha W3y4YEHUE I'€OMETPHHU OTBOJMTCS HE MEHee
2 y4eOHBIX yacoB B Henento B 10 kiacce u 1 yuyeOHOro yaca B He-
nemro B 11 kiacce, Bcero 3a nBa roga oO0yuenust He MeHee 105 yueo-
HBIX YacCOB .

MNIAHWPYEMBIE MPEAMETHBIE PE3Y/IbTATbI
OCBOEHMS PABOYE MPOrPAMMbI KYPCA
(MO FOZIAM OBYYEHMS)

[IpenmeTHBIE pe3yibTaThl HM3y4YEeHUs] TE€OMETpUHM Ha 0Oa3z0BOM
YpPOBHE OPHUEHTUPOBAHBI HA JOCTHIXKEHHUE yPOBHS MaTeMaTHUECKOH
TPaMOTHOCTH, HEOOXOIMUMOTO /ISl YCIICIITHOTO PEIICHHUS 3a1a4 B pe-
AIILHOM >KU3HM U CO3JIaHUE YCJIOBHUU JUISI NX OOIIEKYJIHTYPHOTI'O pas-
BUTHS .

OcBoenne yudeOHOTO Kypca «I['eomerpusi» Ha 0a30BOM YpOBHE
cpenHero oomero oopa3soBaHUs TOJKHO 0OOECTIeUMBATh JOCTHKECHHUE
CIEAYIOUINX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 xnacc

6 OnepupoBaTh MOHATUSIMH: TOYKA, MpsMas, IMIOCKOCTS .

6 IIpumeHATH aKCHUOMBbI CTEPEOMETPUM U CIEACTBUS U3 HUX IIpU
pELIEHUN IeOMEeTPUUYECKUX 3aad .

6 OnepupoBaTh MOHITHUSIMHU: NapajUI€IbHOCTh U IEPHEHIUKYJIISIP-
HOCTb TIPSIMBIX U TJIOCKOCTEH .

6 KiaccuduuupoBaTh B3aUMHOE pPAacIOJIOKEHHE TMPSIMBIX U  IUIO-
CKOCTEH B MPOCTPAHCTBE .

6 OmepupoBaTh NOHSTUSIMU: ABYIPAHHBIN yroJl, TPAaHU ABYIPAHHO-
ro yriia, peOpo ABYrpaHHOIO yrjia; JIMHEHHBIH yroj ABYI'PaHHOIO
yriaa; rpajgycHas Mepa JIBYT'PaHHOIO yria.

6 OnepupoBaTh MOHATHUAMH: MHOTOIPAHHUK, BBINYKJIBIA U HEBbI-
MMyKJIBIA MHOTOTPAHHUK, JJIEMEHTHI MHOTOTPDAaHHHUKA, HPABUIIb-
HbIII MHOTOI'PaHHUK .

6 Pacrio3HaBaTh OCHOBHBIE BHIBl MHOTOI'PAHHHUKOB (ITMpPaMHAA;
IpU3Ma, OPSIMOYTOJBHBIN ITapaiienennIies, Kyo) .

6 KrmaccudpumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS IS
kinaccuduKanuu (BBITYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHUKH;
MpaBUJIbHBIE MHOTOIPAHHUKH; MPsIMbIE U HAKJIOHHBIE IPHU3MBI,
napajiesenuIeibl) .

6 OmnepupoBaTh MOHATHSAMH: CEKyIlas IIIOCKOCTh, CEYEHHE MHOTO-
TPaHHUKOB .
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6 OOBSICHATh TPHUHLHIIBI MOCTPOCHHUS CCYCHUM, HCIIOIB3Ysl METOI
CJICJIOB .

6 CTpOHUTH CEYCHHSI MHOTOTPAaHHUKOB METOJIOM CIIC/IOB, BBITIOIHSTH
(BBIHOCHBIC) TUIOCKUE YCPTEIKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Bun ceepxy, cOOKy, CHHU3Y .

6 PemraTe 3amaum Ha HaXO0XJICHHE TEOMETPUUYCSCKHUX BEIWYHUH IIO
obpasmaM WM aJropuTMaM, NPUMEHSS H3BECTHBIC aHAIUTHYC-
CKHE METOIbI MPU PCIICHHH CTAaHAAPTHBIX MaTEMaTUYCCKHUX 3a-
Jlad Ha BBIYUCIICHUE PACCTOSIHUN MEXIY ABYMsS TOYKAMHU, OT TOY-
KH 10 TPSIMOM, OT TOYKH O TIOCKOCTH, MEXKIY CKPEIIUBAIOIIN-
MHUCSI TIPSIMBIMH .

6 PemaTe 3a/1aun Ha HAXOXXJICHHUEC T'€OMETPUYCCKHUX BEIIUYUH IO
oOpasIiiaM WiIHd aJropuTMaM, IPUMCHSSI U3BECTHBIC aHAITUTHYC-
CKHE METOIBI IPU PEIICHUHN CTaHIAaPTHBIX MaTeMaTHICCKUX 3a-
a4 Ha BBIYUCJIICHHUEC YIJIOB MEXKIY CKPCIIUBAIOIIUMHUCS IIPSIMbI-
MH, MEXIY NMPAMOH U MIIOCKOCTBIO, MEXKIIy IIJIOCKOCTSIMH, IBY-
TPaHHBIX YTJIOB.

6 BoruynuciisiTh 00BEMBI U TUIOIIAH ITOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusMa, nupamMua) ¢ IpuMeHeHUEM (POPMyIT; BBIYHUCISATH COOT-
HOIIICHUSI MEXIYy IUIOMIAISIMHU MOBEPXHOCTEH, 00bEMamMu momo0-
HBIX MHOTOT'PAHHUKOB .

6 OnepupoBaTh MOHSITHSIMHU: CHUMMETPHUS B IPOCTPAHCTBE; LICHTP,
OCh W MJIOCKOCTh CHUMMETPHH; IIEHTP, OCh U IUIOCKOCTH CHMME-
TpUU PUTYPHI .

6 M3BiekaTb, npeoOpa3oBBIBATH U HWHTEPHPETHUPOBATHL HHGpOpPMA-
IIUIO O IPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (pUrypax, npencras-
JICHHYIO Ha YepTekaX W PUCYHKaX .

6 IlpumeHsTh reomerpudeckue (akTbl JJIsi pElIeHUs] CTepeoMe-
TPUYECKHMX 3ajady, NPEeAIoJiararoliiX HECKOJIbKO IIaroB pelie-
HUs, €CJIIM YCJIOBHUS NMPUMEHEHUS 3aJIaHBI B SIBHOU dopMme .

6 IlpuMeHSTh NPOCTEHINME TIPOrpaMMHBIE CpEICTBA W JJICKTPOH-
HO-KOMMYHHKAIITMOHHBIC CHUCTEMbI IIPU PCUICHUH CTCPEOMETPH-
YEeCKUX 3ajad.

6 [IpuBOIUTH MpUMEPHl MAaTEMaTUISCKUX 3aKOHOMEPHOCTEH B IIPH-
poJe M KHW3HU, PACIO3HABAThH MPOSIBICHUE 3aKOHOB I€OMETpPHUHU
B UCKYCCTBE .

6 IIpuMeHsITh MOJyYSCHHBIC 3HAHHUs Ha IPaKTHUKE: aHAIM3UPOBATh
peanbHbIC CHUTYallMd W IMPUMEHSITH HW3YYCHHBIC MOHSATHUS B IIPO-
lecce IIOMCKa PEIIeHUs] MaTeMaTu4decku chOopMyITMPOBAHHOMN
pOOJIESMBI, MOJICJIHPOBATh PEAIbHBIC CUTYaIllUH Ha S3BIKE T'eoMe-
TPHUU, UCCIIEIOBATh HOCTPOCHHBIC MOJCIH C UCIIOJIb30BAHUEM I'e-
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OMCTPUYCCKUX OOHSITHH U TCOpCM, arimapara anre6pLI; peuiaTrb
OPpaKTUICCKHUC 3aJadU, CBA3AHHBIC C HAXOXIACHHUCM I€OMCTpUUC-
CKHX BCJIMYHH .

11 knacc

6 OnepupoBarh MOHATHUSIMHU: WIHHAPUYECKAss IMOBEPXHOCTh, 00-
pasylolne NUWIMHAPUYECKONH HOBEPXHOCTH; LMIWHIP; KOHHUYE-
CKasl MOBEPXHOCTh, 00Opa3yloliue KOHUYECKOH IMOBEPXHOCTH, KO-
HyC; cepuieckas IIOBEPXHOCTb .

6 Pacmo3naBaTh Tena BpalieHUs (IHIHHApP, KOHYyC, cdepa u map) .

6 OOBSICHATH CIOCOOBI TOJYYEHUsI TEJ BpaIICHUS .

6 KnaccuuuupoBaTh B3aUMHOE PACIIOJIOKCHHE C(hEepbl U IUIOCKO-
CTH.

6 OmepupoBaTh IMOHATHUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CEr-
MEHTa, BBICOTA CETMEHTA; IMIapOBOW CJIOM, OCHOBAHHUE IIAPOBOTO
CJIOSI, BBICOTA IIapOBOTrO CJIOSI; IAPOBOU CEKTOP .

6 Bprauciaare 00BEMBI M IIIOMIAANW TOBEPXHOCTEH TEJI BpaICHUS,
TEOMETPUYECKUX TEJI C IPUMEHEHUEM (OPMYII .

6 OnepupoBaTh HNOHSITHSIMH: MHOT'OIPDaHHHUK, BIIMCAHHBIN B cdepy
U OIHMCaHHBIA OKOJIO cdeprl; chepa, BOMCAHHAS B MHOTOTPAHHHUK
WJIN TEJIO BPAIICHUS .

6 BBIUMCIATE COOTHONICHWST MEXAYy IUIOMIAAsSMH ITOBEPXHOCTEH
1 00bEMaMH TTOJTOOHBIX TEJl.

6 HM300paxarp u3ydaeMble GUTYpHl OT PYKHM M C TIPUMEHEHHEM
MIPOCTHIX YEPTEKHBIX MHCTPYMEHTOB .

6 BbINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH H3 PUCYHKOB IPO-
CTBIX 00BEMHBIX (DUTYp: BHUI CBEPXY, COOKY, CHHU3Y; CTPOUTH Ce-
YeHUs TeJl BPAICHUS .

6 l3BnekaTh, MHTEPIPETUPOBATh M NPEoOpa30BBIBATH HH(pOpPMa-
IIUIO O IPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (pUrypax, npencras-
JICHHYIO Ha 4YepTekaxX M PHUCYHKax .

6 OrnepupoBaTh MOHSTHEM BEKTOP B IPOCTPAHCTBE .

6 BBIMONHSATH NIEHCTBUS CIOXKEHHS BEKTOPOB, BBIUYUTAHUS BEKTO-
pPOB M YMHOYEHHsI BEKTOpa Ha YHCJIO0, OOBSCHSITh, KAKUMU CBOW-
CTBaMH OHHU O0JIaJaroT .

6 IlpuMeHsTh NOpPaBWIO Napajulesienuneaa .

6 OnepupoBaTh MOHATHUSIMHU: JIEKAPTOBBI KOOPJAWHATHI B MPOCTPAH-
CTBE, BEKTOP, MOJYJb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOpJHHA-
TBl BEKTOpa, Yrojl MeXJy BEKTOPaMH, CKISIpPHOE NPOHU3BEIACHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI .
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6 HaxonuTs cymMMy BEKTOPOB U IPOU3BEIAEHHUE BEKTOpa Ha YUCIIO,
YIoJl MEXJY BEKTOPAMH, CKaIsIpHOE IPOU3BECIACHUE, PACKIANbI-
BaTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM .

6 3amaBaTh IIJIOCKOCTh YpPaBHEHHMEM B JI€KapTOBOI cuCTEME KOop-
JIUHAT .

6 IlpuMeHsTh reomMeTpuueckue (PaKThl IJIsI PEIICHUsS] CTepeoMe-
TPUYECKHUX 3a1ad, IPEANoJIaralolliuX HECKOJbKO IIaroB pelle-
HUS, €CJIU yCJIOBHSI IIPUMEHEHUS 3aJlaHbl B SIBHOU (popme.

6 Pemate npocrelne reoMETpUYECKUE 3aJadyd Ha I[IPUMEHEHUE
BEKTOPHO-KOOPAWHATHOTO METOAA .

6 Pemlate 3ajayyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIE-
HUUW U HaXOXXJICHUE I'eOMETPHUYECKHUX BEJIIMYHMH 110 00pasram Hiu
anropuTMaM, MPUMEHSA U3BECTHBIE METOAbl MPHU PEIICHUN CTaH-
JapTHBIX MaTeMaTHYECKUX 3aj]ad .

6 IlpuMeHATh NPOCTEHIINE IIPOrPaMMHBIE CPEACTBA U DIIEKTPOH-
HO-KOMMYHHUKAIIUOHHBIE CHUCTEMBI IIPH PELIEHUH CTEPEOMETPH-
YEeCKHUX 3a7ad4.

6 IIpuBOAUTH NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPU-
pole M KU3HM, PACIO3HABaTh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU
B UCKYCCTBE .

6 HpI/IMeHﬂTL IIOJIYYCHHBIC 3HAaHUA Ha IIPAKTHUKE. aHaJIM3upoBaThb
pCajlbHbIC CUTyallUU U NPHUMCHATH HU3YUYCHHLIC IIOHATHUS B IIPO-
Imecce IIOMCKa PEIICHUs] MaTeMaTHYeCcKH Cc(hOpMYIIMPOBAHHOMN
MMpOOJIeMbI, MOJICIINPOBATh PEAIbHBIE CUTYaIlUH Ha SI3bIKE reoMe-
TPUHU, UCCIENOBATh NOCTPOCHHBIE MOJIEJIM C UCIOJIBb30BAHUEM Ie-
OMETPUYECKHX IOHSTHH M TeopeM, amrapara ajredopbl; peuarhb
MPaKTUYECKHUE 3aJa4d, CBSI3aHHBIE C HAXOXXJIEHHEM Ie€OMeTpHhYe-
CKHX BCJIMYUH .

COAEP*KAHME YHEBHOI O KYPCA (MO ro4AM OBYYEHMA)

10 xnacc

MpsMbIE M NJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHSTHS CTepeoMeTpuH . Toduka, mpsiMas, TUIOCKOCTb,
mpocTpaHcTBO . [loHsTHE 00 aKCMOMAaTHYECKOM IIOCTPOSHHH CTepe-
OMETPUU: aKCHOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX .

B3aumMHoe pacnosnoxxeHue OnpsiMbIX B NPOCTPAHCTBE: MEpEeceKaro-
muecs, napajjelbHbIe U CKpelluBaromuecs npsimeie . Ilapannens-
HOCTbH NPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajieabHbIC TPs-
MbI€ B IPOCTPAHCTBE; HapaJLIEIbHOCTh TPEX NPSIMBIX; Mapaienb-
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HOCTb NPSIMOM U IJIOCKOCTH . YTJIBI C COHAIpPaBICHHBIMU CTOPOHAMU;
YroJl MeXAy IpsMbIMU B IpocTpaHCTBe . IlapannelpbHOCTH ILIOCKO-
CTEH: mNapaiielbHble IUIOCKOCTH; CBOMCTBA MapajjellbHBIX IIO0CKO-
creit . Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha IJIOCKOCTH: Te-
Tpasap, KyO, mapasiesenune/; MOCTPOSHHE CEYSHHUH .

IleprieHAUKYISIPHOCTh MNPSIMOM M INIOCKOCTH: NEPHEHIAUKYIISIP-
HBIE€ TIPsIMBIE B IIPOCTPAHCTBE, NpPsIMBIE MapajjiedbHbIE U MNEPHEH-
JUKYJISIDHBIE K IJIOCKOCTHU, IPU3HAK I[IEPHEHIUKYJIAPHOCTU Ipsi-
MOM M MJIOCKOCTH, T€OpeMa O MPSIMON MEePHEeHAUKYIISIPHOM MI0CKO-
CTH . YTIBbl B IPOCTPAHCTBE: YTOJ MEXAY MNPAMON M MIOCKOCTBIO;
JABYI'PaHHBIN yroJ, JJUHEUHBIU yroJl AByrpaHHoOro yria . Ilepnennu-
KyJIIp U HaKJIOHHBIE: PACCTOSAHUE OT TOYKU JO IIOCKOCTH, PaccTo-
SIHUE OT MPSIMO# 10 IUIOCKOCTH, MPOEKIHUst (PUTYPHI HA IJIOCKOCTH .
I[leprneHAUKYISIPHOCTh MIOCKOCTEH: MNPU3HAK MEPHEHIUKYIISIPHO-
CTU BYX ILIOCKOCTel . Teopema o TpEX MEepHEeHIUKYIISpax .

MHOrorpaHHMKM

ITonaTe MHOTrOrpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOT'OTIpDaHHU-
Ka, BBINYKJIIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHO-
rorpanHuka . IIpu3sma: N-yrompHas mnpu3Ma; IpaHH M OCHOBAHUS
MMpU3MBI; MOpsMasi U HAKJIOHHAas NIPHU3MBbI, OOKOBas M IIOJHAas IIO-
BEPXHOCTH npusMmbl . [lapannenenumnen, NpssMOYTroOJIbHBIM MHapasuie-
Jenunen U ero coiictBa . [lupamupaa: N-yroapHas nupamMuia, rpa-
HU M OCHOBaHHE MUPaMUIbI; OOKOBAs M IOJHAsl MOBEPXHOCTH ITH-
paMuabl; NpaBUIbHAsA U yCeUE€HHAsl MUpaMuaa . DJIEMEHTBI HPHU3MbI
U nupamMuasl . [IpaBUabHBIE MHOTOTPAHHUKHU: MOHSITHE MPAaBUIBHO-
ro MHOTOTpaHHHUKA; NMpaBUIbHAasg NMpU3Ma M MpaBUIIbHAs MHpPaMU-
Ja; MpaBUJIbHAs TPEyTroJjbHas MUpaMHUAa U MPaBUIBHBIA TETpad’ap;
ky0 . IlpencraBieHme O TpPaBUIBHBIX MHOTOTPaHHUKAaX: OKTadIp,
gonexa’ap u ukocadAp . CeueHus NpU3Mbl U TUPAMUJIBI .

CuMMeTpHusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH,
NpsAMOM, MIOCKOCTH . DIEMEHTBl CUMMETPHUU B MHUpaMHUIax, napai-
Jiejenuneaax, NpaBUIbHbBIX MHOTOIPaHHUKAX .

Brranciaenue 371eMEeHTOB  MHOTOTPAaHHHKOB: péOpa, HaroHaH,
yrasl . Ilmomtags 60KOBOW MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH TIPSi-
MOW NpPHU3MBI, IUIONIA]b OCHOBAaHMM, TeopemMa O OOKOBOI ITOBEPXHO-
CTH TIPAMON MpU3MEI . llmomans G0KOBOW MOBEPXHOCTH M ITOBEPXHO-
CTH MNPaBWIBHOW NUpaMHUIbl, TEOpeMa O IUIOLIAAU YCEUYEHHOM Iupa-
munel . [lousatue 06 00béMe. OOBEM TTHPAMUIBI, IIPU3MEI .

[TonoGuble Tenma B mpoctpaHcTBe . COOTHOIIGHHMS MEXAy IUIONIa-
JSIMU TIOBEPXHOCTEH, 00bEMaMHU TTOJOOHBIX TEI .

40 Paboyas nporpamma



11 knacc

Tena BpalyeHus

HunmuHapudeckass MOBEPXHOCTh, O0pasylolne HUIWHIPUYIECKON
MMOBEPXHOCTH, OCh MWJIMHAPHUYECKON moBepxHOCTH . IlmanHap: oc-
HOBaHUS MW OOKOBas IMOBEPXHOCTH, OOpa3yromias W OCh; IUIOMIATh
OOKOBOH M TTOJIHOW MOBEPXHOCTH .

KoHmyeckasi MOBEpXHOCTH, 0Opa3ylomme KOHWYECKOH ITOBEpXHO-
CTH, OCb WU BEplIMHA KOHHUYECKON mnoBepxHocTH . KoHyc: ocHOBaHuE
MU BepuIMHa, oOpasyromnias M OCh; IUIONIaAb OOKOBOW M IOJHOW mHO-
BEPXHOCTH . Y CEUEHHBIH KOHYC: OOpa3ylolne M BBICOTa; OCHOBAHMS
1 OOKOBasi TTOBEPXHOCTH .

Cdepa u map: ueHtp, paauyc, AHaMeTp; IUIOaab MOBEPXHOCTH
chepsl . BzanmHoe pacrosnokenue chepbl U INIOCKOCTH; KacaTellb-
Has IJIOCKOCTH K cdepe; miomanb cheps .

N300paxeHne Tel BpamleHWUs Ha IUIOCKOCTH . Pa3BépTka 1uiInH-
Jipa U KOHyca .

KomOuHamum Ten BpallleHHsT M MHOTOI'PaHHUKOB . MHOrorpas-
HHK, ONHCAHHBIH OKOJIO cdephl; cdepa, BHUCAHHAS B MHOTOTPAH-
HUK, WJIX TCJIO BpallCHUA .

IMoustue 06 06BéMe . OcHOBHBIC cBOWcTBa 00BEMOB Ten . Teopema
00 00BéMe MPAMOYTOJIBHOTO TMapaljIeIeNnunesia U CIEACTBUS U3 He€ .
O0BéM mmmuHIpa, KoHyca . O0BEM mapa W miomanb cQeps .

ITogo6uble Tenma B mpocTpaHcTBe . COOTHOIIEHHS MEXKAy IIJIOIIa-
JISIMH TIOBEpXHOCTEH, 00bEMamMn MOAOOHBIX TeEl .

CeueHus nuianHIpa (MapajuieabHO U MEPIEHIUKYIISIPHO OCH), Ce-
4yeHUs] KOHyca (MapajuleJIbHOE OCHOBAHUIO U MPOXOJsIlee Yepes
BEPIIHNHY), CEUEHHs IIapa.

BeKTOpbI U KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha miockocTd M B npocTpaHcTBe . CloXKeHHE U BBIUHTA-
HUE BEKTOPOB . Y MHOXXEHHUE BEKTOpa Ha 4ucio . PasnoxeHue Bek-
Topa MmO TpEM HEKOMIUJIaHapHbBIM BekTopaM . IlpaBumiio mnapanme-
genunena . PemleHue 3axay, CBSA3aHHBIX C NPUMEHEHUEM IIPABUIL
JeUCcTBUM ¢ BekTtopamu . llpsiMoyrosnpHass cucTtemMa KOOpAUHAT
B npoctpaHcTBe . Koopnunatel BexkTopa . IlpocTeiiime 3agauu B Ko-
opauHaTax . YTrojq Mexay BekropaMu . CKaJsIpHOE HPOU3BEIECHUE
BEKTOPOB . BprumcieHne yriioB MeXJIy MNPSIMBIMH M TIOCKOCTSIMHA
KoopanHaTHO-BEKTOPHBIH METOA MPHU  PEIICHHH TeOMETPUUYECKUX
3aj]a4.

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knaccol 11
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TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 70 yacoB)

HasBaHue pa3saesa (TeMbl)
Kypca, (KoJIn4ecTBO 4YacoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BUABI AeSATEe/JIbHOCTU yyamuxcs

BBeaeHue B cTepeoMeTpUI0
(10 4)

OCHOBHBIC TTOHSATHUSI CTEPESOMETPHU:
TOYKa, MpsiMasi, TNIOCKOCTh, MPO-
cTpaHcTBO . [IpaBmita n300pakeHus
Ha PUCYHKaX: M300pa’kKCHUs MIOCKO-
CTei, mapaIeIbHBIX MPSIMBIX
(OTPE3KOB), CepEIUHBI OTPE3Ka .
ITonsiTusi: mepecekaronmecs: mioCKo-
CTH, IE€PECEKAIOIIIHECS TIpsIMast

M IUIOCKOCTH .

3HAKOMCTBO C MHOTOrpaHHUKaMHU,
H300pa’keHne MHOTOTPAaHHUKOB Ha
pHUCYHKaX, Ha TMPOCKIITHOHHBIX
yeprexax . HavanbHbie CBEICHUS

0 KyOe U THpamMuje, uX pa3BEPTKHA

u mozienu . CedeHusi MHOTOTrpaHHU-
KOB.

ITousitue 06 aKCMOMAaTUYECKOM
MMOCTPOCHHUHU CTEPEOMETPHU: aKCHO-
MBI CTEPEOMETPHUHU U CIIEACTBUS U3
HUX

AKTya/IM3upoBaTh (HaKkThl U METO/bI IUIAHU-
METPHH, PEIICBAHTHBIC TEME .

IMosryyaTh IpeacTaBiIeHUsT O IPOCTPAHCTBEH-
HBIX QUTrypax, pa3duparh npocrenmme
MpaBuiia H300paKeHUs STHX QUTYD .
H306pakaTh NpsSMYIO U IUIOCKOCTh HAa PUCYH-
Ke.

Pacno3sHaBaTh MHOTOTPaHHUKH, TUPAMHLY,
KyO, HAa3bIBaTh UX DJICMEHTHI .

JlenaTh pUCyHOK Ky0a, MUpaMHIbl, HAXOIUTh
OLIMOKHU B HEBEPHBIX N300paKESHUSIX .
3HAKOMUTBCS C CEUCHUSIMH, C METOJ0M
CJIE/I0B; HUCITOJIB30BATh JIJISi TOCTPOCHMS
CEYECHHS METO/T CJIe/I0B, KPATKO 3alHChIBATh
[IAr¥ TOCTPOCHHUSI CEUCHHUS

Pacno3HaBaTh BHJ CEUCHHS] U OTHOLICHHUIA,

B KOTOPBIX CEUEHHUE IEIUT pedpa Kyoda,
HaXOJUTh IUIOIIA/b CSUCHUS .

Hcnos1b30BaTh 110/1001€e NpY PELICHUH 3a/1a4
Ha IMOCTPOCHUE CCYCHHI .

3HAKOMHUTbCS C aKCHOMaTHYECKUM ITOCTPOe-
HHEM CTEPEOMETPHH, C aKCHOMaMH CTepeoMe-
TPHMH U CICACTBUAMU U3 HUX .
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W0 cTpupoBaTh akKCHOMBI PUCYHKaMU
U IPUMEPAMU U3 OKpY Karomeh oOCTaHOBKHU

IpsiMble ¥ MJIOCKOCTH

B nmpocTpaHcTBe. [lapaJ-
JIEJIBHOCTB MPSIMBIX

M IJIOCKOCTEH

(12 4)

B3aumHOE pacnoiiokeHUE MPsIMBIX

B IIPOCTPAHCTBE: MEPECCKAFOIIUECS,
napaieIbHBIC U CKPCIIUBAIOTIHCCS
MpSIMBIC .

IMapamienbHOCTh MPSIMBIX U TIOCKO-
CTeil B MPOCTpPAHCTBE: MapaslieIbHbIC
npsiMbIE B MPOCTPAHCTBE; Mapa-
JIETBHOCTH TPEX MPSIMBIX; TTapai-
JICIBHOCTH MPSIMOM M TIOCKOCTH .
VYTIBI ¢ COHAIPaBICHHBIMU CTOPOHA-
MU; YTOJI MEXKY MPSIMBIMU B MPO-
CTPAHCTBE .

ITapaneabHOCTh MIOCKOCTEMH:
napasjiebHbIe TUIOCKOCTH; CBOMCTBa
napauieIbHbIX TUIOCKOCTEH .
IMpocTreiinme npocTpaHCTBCHHbBIC
¢GuUrypsl Ha TNIOCKOCTH: TETPad/Ip,
KyO0, mapajuieenure]; TOCTPOCHHUE
CeueHU

AKTya/iu3upoBaTh (PakThl U METOJIbI TJIAHHU-
METpHH, PEICBAaHTHBIE TEME, IIPOBOJAUTH
aHAJIOTHH .

I[Iepeyuc/IATh BO3MOXKHBIE CIIOCOOBI PacIIOo-
JKSHMUsI IBYX MPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UX Ha IpUMEpax .

JlaBaTh onpeje/ieHUEe CKPEIIMBAIOIIUXCS
OpSMBIX, (OPMYIUPOBATH MPU3HAK CKPEIIH-
BaFOIMXCS MIPSIMBIX U TPUMEHSITH €T0 ITPH
peleHu: 3aaay .

PacnosHaBaThb npusMy, Ha3bIBaTh €€ DJIEMEH-
THI .

CTpOUTB ceUeHHUsI NPU3MBI Ha TOTOBBIX
gepTexKax

I[lepeyucaATH BO3MOXXHbBIE CITOCOOBI B3aUMHO-
IO PACMOJOKEHUS MPSIMOU U TIIIOCKOCTH

B IIPOCTPAHCTBE, MPUBOJUTH COOTBETCTBYIO-
mpe TPUMEPHI U3 PEaATbHOU KH3HHU .

JlaBaTh onpejesieHUe napauie/ibHOCTH
MPSIMON W TUTOCKOCTH .

®opMyIMPOBATH NPU3HAK NapaLICITbHOCTH
OpsSIMO# Y MIIOCKOCTH, YTBEPIKJICHUE O MPSIMOt
IepeceyeHust AByX INIOCKOCTEH, MPOXOasSIInX
gepe3 mapajuielIbHbIC MPSIMBIC .

PemaTh npakTUdecKkue 3aJaqd Ha IIOCTPOCHUE
CEYeHHII MHOTrOrpaHHHKA .

OGBACHATD CIIy4ad B3aHMHOTO PACIIOI0KECHUS
IJIOCKOCTEH
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IIpooonscenue

Ha3BaHue pa3gea (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIbHOCTHU yYalllUXCA

JlaBaThb onpejesieHUeE MapaulelbHbIX MIJI0CKO-
CcTell; NPUBOJAUTH IIPUMEPBI U3 pEaIbHOU
JKH3HU U OKpY>Karolie 00CTaHOBKH, WILTIO-
CTPUPYIOLINE NapaJIIeIbBHOCTD IIOCKOCTEH .
Hcnosb30BaTh NpHU3HAK NapaJUIeIbHOCTH
JIBYyX IJIOCKOCTEH, CBOMCTBA IapaljIeIbHBIX
IJIOCKOCTEH MPHU PEIICHNH 3a/1ad Ha IOCTPOe-
HUC .

OGBSICHSATDB, YTO HA3bIBACTCS IMapajuIeIbHBIM
IIPOCKTHUPOBAHUEM U KaK BBIIIOJIHACTCS
MPOEKTHUPOBaHNE (DUTYp Ha TNIOCKOCTH .
HN306pakaTh B napajyieIbHON MPOCKIUU
pa3HuYHBIE TEOMETPUUIECKHUE (PUTYPHI .
MOAeJIPIpOBaTL PCANbHBIC CUTYyallu Ha A3BIKE
r€eoOMETPpHUH, HUCCICN0OBATH IMMOCTPOCHHBIC
MOIECIIN C UCIIOJIB30BAHUEM I'€COMETPUICCKUX
TOHSITHH .

Hcnosb30BaTh Ipyu pCIICHUHU 3a1a4 Ha
IIOCTPOCHUEC CEUCHUU ITOHSITHE HnapaljieJIbHO-
CTH, IIPU3HAKU U CBOMCTBA napauieJIbHbIX
MNpsAMBIX Ha IJIOCKOCTHU

IlepneHAUKYJIAPHOCTD
NpsAMBIX M IJIOCKOCTe
(12 4)

IlepnieHAMKYJIAPHOCT NPSIMOM

U TJIOCKOCTH: NEPIIEHIUKYISIPHBIE

OpsiIMbI€ B IIPOCTPAHCTBE, HPSIMbIE

napaiejIbHbIC U IIePICHANKYIISP-

HbI€ K IUIOCKOCTH, NPU3HAK IEPIEH-

AKTya/JIM3upoOBaTh (akThl 1 METOABI IUIAHH-
METPUH, PEJICBAaHTHBIC TEME, IPOBOIUTH
AQHAJIOTUH .

OGBACHATD, KAKOU YToJI Ha3bIBACTCS YIIIOM
MEX1y TIepEeCEeKaIONIMMUCS MPSIMBIMHU,




19308l | -0} 9HagodA miqgoseq YHM1YWILYW

G

JUKYISPHOCTH MPSIMOH U IIOCKO -
CTHU, TEOpEMa O IPSIMOU NEPHECHAUKY-
JIAPHOM IIIOCKOCTH

IleprieHnUKYISIp U HAKIIOHHBIE:
paccTosiHUE OT TOUKHU JO IIJIOCKOCTH,
paccTosiHME OT MPSIMO JO TIIOCKO-
CTH.

CKPEIIUBAIOIIUMHUCS IPSMBIMHU B IPOCTPaH-
CTBE.

JlaBaTh onpeae/ieHU e NepleHIUKYIPHBIX
OPSIMBIX U NIPSIMOUN, NEPHEHIUKYISIPHON

K IJIOCKOCTH

HaxoauTh yrisl MeXX1y CKPEIUBAIOIIUMUCS
MOPSIMBIMH B KyO€ U TUpaMHUIE .

I[IpuBOAUTEL NpUMeEPHI U3 PEaTbHOMN KU3HU

U OKPY>Karolle 00CTaHOBKH, HILIFOCTPUPYO-
1Y€ NEePIEeHAUKYIAPHOCT IPSIMBIX B IIPO-
CTPAHCTBE U MEPIESHAUKYISIPHOCTH HIPSIMOit

K IIJIOCKOCTH

PopmMyIMpoOBaATH NIPU3HAK MTEPIIEHINKYIIAPHO-
CTH IIPSAMOU U IIJIOCKOCTH, IIPUMEHSTH €TI0 Ha
MpaKkTUKe: OOBSICHATH NEPICHIUKYIISIPHOCTH
pebpa ky0a 1 1MaroHaJiM €ro rpaHu, KOTopas
€ro He COJIEP>KUT, HAaXOAUTh JJINHY JUar oHaIu
Ky0a . BEIYuCIIsATh BBICOTY TTPaBHIIBHON
TPEyrojabHON U NPaBUIBHON YEThIPEXYTOJIb-
HOM mUpaMu/ 1o JjimHam pedep .

PewmiaTkb 3a1auu Ha BEIUMUCIICHUS], CB3aHHbIEC

C NePHEHAUKYISAPHOCTBIO IPAMOI U MIIOCKO-
CTH, C UCITOJIB30BAHUEM IIPpU PCHICHUH TTJIaHU-
METPHUIECKHX (PAaKTOB U METOJIOB .
OGBSACHATHD, UTO HA3BIBAIOT MEPIEHINKYJIISIPOM
Y HAKJIOHHOM M3 TOYKH K MIJIOCKOCTH; IPOEKIH-
el HaKJIOHHOH Ha TIIOCKOCTh . OOBSICHITE, UTO
Ha3bIBAETCs PACCTOSTHUEM: OT TOYKH J0 IIJIOCKO-
CTHU; MEXKAY IapajlyIeJIbHBIMU IIJIOCKOCTSIMU,
MEX1y NPSIMON U napajuieIbHON el II0CKO-
CTBIO; MEKY CKPELIUBAIOIUMHUCS IPSIMBIMU .
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Ilpooonocenue

Ha3BaHue pa3jeJia (TeMbl)
Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BU/bI AeATE/IbBHOCTH yYalIUXCA

HaXOAPITL 9TU PacCTOsIHUS B MPOCTHIX ClIy4da-
AX B Ky6e, nmupamMuae, NIpusmMe .
MopaenupoBaTh peajibHbIE CUTYaAIlUU Ha SI3bIKE
TC€OMCTPUH, HUCCICNOBATH IOCTPOCHHBIC
MOJECJIN C UCITIOJIBL30BaAHUEM I'€COMETPUICCKUX
TOHSITHIA .

Hcnoib30BaTh Npy peLIeHUH 3a/1a4 Ha
rnoctpoeHue ceueHuit reopemy Iludaropa,
CBOMCTBa IPAMOYTOJIBHBIX TPECYTOJIbBHUKOB

YrJbl MeXKAy NPSIMBIMH
U IJIOCKOCTAMHM
(104)

YTl B IPOCTPAHCTBE: YrOJl MEXIY
OPSIMOM U MIJIOCKOCTBIO; IBYTPAHHBIN
YTOJI, IMHEUHBIN yroj IByrpaHHOTO
yria.

IlepneHTUKYASIPHOCTH MIJIOCKOCTEM:
MIPU3HAK MEePISHANKYIIPHOCTH ABYX
miockoctei . Teopema o Tpéx miep -
MIeHTUKYJISIpax

AKTya/JIM3UpOBaTh (aKThl U METO/IbI IUTAHU-
METpPHUHU, PEJICBaHTHbIE TEME, IPOBOAUTH
AQHAJIOTUH .

JlaBaTh onpejesieHHe yria MeXIy HpsMoi

U TJIOCKOCTBIO, POPMYyINPOBATH TEOPEMY

0 TPEX NMepHeHANKYIIIpax U 0OpaTHYIO K Hell .
HaxoauTb yros Mexay NpsMoi U INIOCKOCTBIO
B MHOT'OTPaHHHUKE, PACCTOSIHUE OT TOUYKH 110
IPsIMOM Ha TNIOCKOCTH, UCTIONB3YsI TEOPEMY

0 TpéX mepneHauKysIpax . [lpoBoants Ha
YepTexe MEePIeHAUKYJISIP: U3 TOUKU Ha
OPSIMYI0; U3 TOYKH HA IIOCKOCTH .

JlaBaThb onpejeneHne IByrpaHHOIO yria U ero
351eMeHTOB . OOBSICHITH PAaBEHCTBO BCEX
JIMHEWHBIX yTJIOB JBYTPaHHOTO yIJa .
HaxoauThk Ha yepTeke ABYTPAHHBIA YTOJI IIPH
pebpe nmupamMubl, TPU3MBI, ITapasselenunena .
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JlaBaThb omnpejesieHHe yria MEXIy IUIOCKOCTS-
MH .

JaBaTtb onpejesieHue 1 GopMyIMpoBaTh
MPHU3HAK B3aUMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEH .

HaxoAauTh yribl MeXAy IJIOCKOCTAMHU B KyOe
U TIUpaMU/IE .

Hcnosib30BaTh NIpy pEUICHUH 33724 OCHOBHBIC
TEOPEMBI U METO/IbI IIJIAHUMETPHUH .
MoaenupoBaTh peajibHbIE CUTYaIlMU Ha SI3bIKE
reoMeTpUH, UCCAeJ0BATh MOCTPOCHHBIC
MOJICJIH C UCTIOJIb30BAHUEM I'€OMETPHUUECKUX
TIOHSITHM .

Hcnosib30BaTh IpU PEUISCHUH 3aj1a4 Ha
MOCTPOCHHUE CEUYCHUN COOTHOIICHHUS B MPSIMOY-
TOJILHOM TPEYTOJIbHUKE

MHororpaHHUKH
(10 4)

ITonsiTve MHOrOrpaHHUKA, OCHOBHBIE
9JIEMEHThl MHOTOT'PAHHUKA, BBIITY-
KJIBIE ¥ HEBBIMTYKJIble MHOTOTpaHHU-
KH; pa3BEPTKAa MHOTOTpAaHHUKA .
IIpru3ma: N-yroJjibHasi npu3Ma; rpaHu
W OCHOBaHUS ITPU3MBI; TIpsiMast

U HAKJIOHHAas l'lpI/I3MbI; 601(013a51

M T10JIHAs l'lOBerHOCTI) l'lpI/ISMI)I .
[NTapannenenunen, NpsAMOYTOIbHBIN
rapa’JuiesIeuIie ]l 1 ero CBOMCTBA .
IMupamuna: N-yrojsHast TUpaMH/Ia,
TPaHU U OCHOBaHUE ITHUPAMUIBI;
OOKOBasi ¥ MOJIHASI IOBEPXHOCTH

AKTya/iu3upoBaTh (HaKThl U METOIbI ILUTAHHU-
METpHH, peJICBaHTHEIC TeMe, MPOBOJUTh
AHAJIOTUH .

JlaBaThb onpeaesieHHe Tapaieienuena,
pacno3HaBaTh €r0 BUJIBI U N3y4YaTh CBOWCTBA .
JlaBaThb onpejiesieHre nupaMu/ibl, pacno3Ha-
BaThb BUbI THpamMul, GOPMYyJIMPOBATH
cBoOMCcTBa p&Oep, rpaHel M BLICOTHI MPABUJIIb-
HOM MUpaMUJIbI .

HaxoauThk ruiomaab IOJHOM 1 OOKOBOM
MOBEPXHOCTH TTHPAMU/IBI .

JlaBaTh onpejesieHUe yceu€HHON MUpaMUIbL,
Ha3bIBaTh €€ JIEMEHTHI .
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OkxoHuaHue

Ha3BaHue pa3gesa (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIbHOCTHU yYalllUXCA

MMUPaMUIBI; TIPABIIIBHAS U yCEUEH-
Hasl MUpaMuaa.

DJIeMEeHTHI IPU3Mbl U IUPAMUJBI .
IIpaBunbHBIE MHOTOTPAHHUKH:
MMOHATHE MPABHUILHOTO MHOTOTpaH-
HHUKa; MpaBUIbHAs IIpU3Ma U Ipa-
BUJIbHASI TUPaMUA; TIPaBUIIbHAS
TpeyrojabHas MUPaMHUIA U MPABHUIb-
HBIU TeTpa’ap; Ky6 . [IpencraBnenue
O IIPAaBHUJIBHBIX MHOTOTPAaHHUKAX:
OKTadAp, JOAECKAIAP U HKOCAdIP .
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJIILHO TOUYKH,
NpsMOM, IIOCKOCTH . DJIEMEHTBI
CUMMETpPHUU B MHpaMHUJax, Hapasie-
JIenuIenax, NpaBuUIbHbBIX MHOTO-
rpaHHUKAX .

Brrancnenne >1€MEeHTOB MHOTOTPAH-
HHUKOB: p&0pa, THuaroHax, YTkl .
ITnomans OOKOBOI MOBEPXHOCTH

U IOJIHOU MOBEPXHOCTH NPSIMON MPHU-
3MBblI, TUIOIIa/ b OCHOBAHUM, TeOpeMa
0 OOKOBOI1 TTOBEPXHOCTH MPSIMOU TIPH-
3MelI . [Tomane 60KOBOM MOBEPXHOCTH
¥ IOBEPXHOCTH MPAaBHIILHOU MHpa-
MHBI, TEOpEeMa O IUIOMAaaN OOKOBOH
MOBEPXHOCTHU YCCUEHHOU ITUPaMUJIbL

PopmMy/IMpPOBATH TEOPEMY O IUIOMIATN OOKOBOM
TIOBEPXHOCTH MPABIWIHLHON yCceu&HHOH mTHpa-
MUIBI .

PemaTek 3a7aun Ha BRIYUCIICHUE, CBSI3aHHBIC
C MUpaMUIaMH, a TakXKe 3aJady Ha MOCTpoe-
HUE CEUECHUH .

JlaBaThb omnpejeJ/ieHUe IpU3Mbl, paciO3HaBaTh
BUBI IIPHU3M, U306paKaTh MIPHU3MBI Ha
gepTexe .

HaxoauThk miomaas NOJHOW MIM OOKOBOM
MMOBEPXHOCTH MPU3MBI .

H3yyaTh cooTHOWIEHU Ditnepa i 9ucia
pEdep, TpaHel U BEPIINH MHOTOTPAHHHUKA .
H3y4aThb BHABI NIPAaBIIBHBIX MHOTOIPaHHU-
KOB, UX Ha3BAaHMSI ¥ KOJWIECTBO IrpaHeil .
H3y4aTh CUMMETPHUIO MHOTOI'DAaHHUKOB .

OO BACHATD, KAKHE TOYKN HA3BLIBAIOTCS
CHMMETPUYIHBIMHA OTHOCUTEIILHO JaHHOM
TOYKH, l'lpf[MOﬁ HJIN TIJIOCKOCTH, YTO Ha3bIBa-
IOT LIEHTPOM, OChIO MJIH MJIOCKOCTHIO CUMME-
TpUU QPUTYPHI .

I[IpuBOAUTHL NPUMEPBI CHMMETPUYIHBIX (UTYD
B apXUTEKType, TEXHUKE, IPUPOJIC .
MoeiMpoBaTh peajbHbIC CUTyallud Ha SI3bIKE
T€OMETPHH, UCCIIETOBATEH ITOCTPOCHHBIE MOJACIIN
C UCIIOJIb30BAaHUEM I'€OMETPUIECKUX MOHSITHH,
HCIIOJIB30BATh MT0100Me MHOTOTPAHHUKOB
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06 MBI MHOTOTPAaHHUKOB
(84)

[lonsitue 06 06BEMe . OOBEM UpaMH-
JIbI, TIPU3MBI

AKTya/IM3upoBaTh QakThl U METObI TUIAHU-
METPUH, PEIICBAaHTHBIC TEME .

OG'BACHATD, KaK U3MEPSIIOTC 00BEMEBI TElT,
OPOBOJS AaHAJIOTHIO C U3MEPEHUEM IUIOIAIeH
MHOT'OYTOJIEHUKOB . POpPMy/IMpPOBaTb OCHOB-
HBIE CBOHMCTBA OOBEMOB .

H3y4aThb, BBIBOAUTH POPMYJIbI 00BEMA
MPSIMOYTOJILHOTO TTapaJUICJICITATICAa, PU3MbI
U TUPaMUIBI .

BbI4MCAATB 00BEM IPU3MBI U ITUPAMUIBI 110
HUX DJIEMEHTaM .

I[IpuMeHATH 00BEM JJIsI PEUICHUS CTEpPEOMeE-
TPUUCCKUX 3a1a4d U JJIs HAXOXKJICHUS TeoMe-
TPUYCCKUX BCITUYHH .

MoaenupoBaTh pealbHbIC CUTYaIlUH Ha SI3BIKE
TeOMETpUH, UCCIEeA0BaTh IOCTPOCHHBIC
MOJICJIN C UCHOJb30BAHUEM I'€OMETPHUICCKUX
HOHSITUH

IloBTOpEHMeE: ceyeHus,
PaCCTOSAHMA U YIJIbI
(84)

IlocTpoeHue cedyeHuil B MHOTOIpaH-
HUKE .

Brruucnenue pacCTOsSHUN: MEX1y
ABYMsI TOYKaMHU, OT TOUKH 1O
psIMOM, OT TOYKHU A0 IJIIOCKOCTH;
MEXAY CKpEHIMBAaIOUIMMUCA IIPAMBI-
MH .

BplunciieHHe yrilioB: MeX1y CKpellu-
BarOUIMMMCs MPAMBIMU, MEXIAY
IpsAMOM U INIOCKOCTBIO, ABYT'PAHHBIX
YIJIOB, YIJIOB MEXK/Y IIOCKOCTSIMHU

CTpOUTB ceueHHe MHOTOIPaHHUKAa METOJIOM
CIIETIOB .

JlaBaThb onpe/JeJIeHHue PacCTOSHUS MEXy
¢urypamu .

HaxoauThb paccTosiHUE MEX Ay NapajljleIbHbI-
MU IJIOCKOCTSIMH, MEXK/TY TNIOCKOCTBIO

U napajuieIbHON el NpsMoN, MeX1y CKpellu-
BAIOIIMMHUCSI TIPSIMBIMH .

CTpOMUTH JIMHEHHBIN Yyrojl ABYyrpaHHOIO yria
Ha 4yepTeke MHOTOIpaHHUKA U HaXOAUTh €ro
BEJINYUHY .

HaxoauTh yriibl MEX1y INIOCKOCTSIMU B MHO-
rorpaHHMKax
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11 knacc (He MeHee 35 yacoB)

Ha3sBaHue paspeia (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE cojaepiKaHue

OcHOBHBIE BUABI AeSATEe/JIbHOCTH yyamuxcsa

Tesa BpaueHus
(12 4)

Cdepa u mrap: neHTp, paanuyc,
HaMeTp; TUIOIIA/(b TOBEPXHOCTH
cdepsl . BzauMHOE pacrionoKeHue
cdephl U IIOCKOCTH; KacaTelbHasI
IUIOCKOCTH K cepe; mromais
chepsr.

H3o0paxkenue chepsl, mapa Ha
[JIOCKOCTH .

CeueHus miapa

AKTya/JIM3UpOBaTh (akThl K METOABI TUTAHU-
METpPHH, PEICBAHTHBIC TeME, IPOBOAUTD
AQHAJIOTUH .

JlaBaThb onpeaeeHMA chephl U Iapa, ux
LEeHTpa, paauyca, tnamerpa . OnpeaeasaTb
cdepy Kak GUrypy BpalleHHsI OKPY>KHOCTH .
HccaepaoBaTh B3anMHOE PACIOJIOKEHHE ChEphl
M IUTIOCKOCTH, IBYX cdep, HIIICTPUPOBATH
9TO Ha YepTekax U PUCYHKaX .
dopMy/IMPOBATH Olpe/eeHe KacaTeJIbHOM
IJIOCKOCTH K c(epe, CBOHCTBO U MPHU3HAK
KacaTeJbHON MIOCKOCTH .

3HAKOMUTBCS C reoJIe3NIeCKUMH JTUHUSIMHU Ha
chepe

Hunnaapudeckas HOBEPXHOCTS,
oOpa3yromue MUINHAPUIECKON
IIOBEPXHOCTH, OCh IIMJIMHIPUISCKOI
MOBEPXHOCTH . ]_lI/IJ'll/IHJIp: OCHOBAaHUs
1 OOKOBasi TOBEPXHOCTh, 00pa3yro-
1Iasi ¥ OCh; IIoIaabs OOKOBOM

U TIOJHON TMOBEPXHOCTH .
N300parkeHue NUIMHIPA Ha IIIIOCKO-
crtu . Pa3zpépTka nunuuapa .

Ceuenust mUIMHAPA (MUIOCKOCTHIO,
napajuieJIbHONM WIN NepHeHIUKYISIP-
HOW OCH WJIMHApPA)

OGBACHATD, YTO HA3BIBAIOT LIIHHIPOM,
Ha3bIBATb €r0 3JIEMEHTHI .

HN3yyaTb, 06'bSICHATD, KaK MOJIYYUTh HITHHIP
nyTEM BpalleHUs MPSIMOYTOJIbHUKA .
BbIBOAUTH, UCHOJIb30BAaTh GOPMYJIBI TSI
BBIYMCIICHHUS TUIONMIAI OOKOBOW MOBEPXHOCTH
MUIHH]PA .

H3y4yaTs, pacno3sHaBaTh pa3BepTKy LIMIMHIPA .
HN306pakaTh HIWIKMHIP H €r0 CEUYCHHUS IIOCKO-
CTBIO, TIPOXOSAIICH Yepe3 ero och, napaiieiib-
HOM WJIM NEepHeHIUKYISIPHOM OCH .

HaxoauTh miomagd 3THX CCUYCHUM .
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MoaenupoBaTh peajibHbIE CUTyaIlH Ha SI3bIKE
reoMeTpUH, UCCIeA0BaTh IOCTPOCHHLIE
MOJIEJIU C UCIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH

Konnyeckasi moBepXHOCTh, 00pa3yio-
e KOHUYECKOW IMOBEPXHOCTH, OCh
M BEpIINHA KOHUYECKOH MOBEPXHO-
ctu . Konyc: ocHoBaHmMe U BeplInHAa,
oOpasyromas 1 0Ch; IJIOMIATh
OOKOBOW U ITOJIHOH ITOBEPXHOCTH .
YceuéHHBIN KOHYC: oOpa3syroniue

U BBICOTA; OCHOBaHUSA U OOKOBas
TIOBEPXHOCTS .

H300paxeHne KOHyca Ha INIOCKOCTH .
Pa3BépTka KoHyca .

CeueHust KOHyca (INIOCKOCTHIO,
rmapajieIbHOM OCHOBAHHIO, U TLIO-
CKOCTBIO, TIPOXOAIIEN uepe3
BEPILINHY)

OGBACHATH, KaKOe TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro JICMEHTHI .

H3y4aTh, 06 BACHATD, KaK ITOJIYYUTh KOHYC
NyTEM BpAICHUS IPSIMOYTOJIBHOTO TPEYTOJIb-
HUKa .

H306pa>kaTh KOHYC U €r0 CEYSHHUs IIJIOCKO-
CTBIO, IPOXOJSIIECH yepe3 OCh, U INIOCKOCTHIO,
NEePHEeHAUKYJIISIPHON K OCH .

H3y4yaTh, pacrio3HaBaThb pa3BEPTKY KOHYCA .
BBIBOAUTH, UCIIOJIb30BaTh GOPMYJIIBI TSI
BBIYHCIICHUS TUIOMATH OOKOBOM MOBEPXHOCTH
KOHycCa .

HaxoauTp nuioniaau cedeHui, MpoxXoasiiinx
depe3 BEePIINHY KOHYCa WIIH MEePHeHINKYIISIP-
HBIX €r0 OCH .

OGBACHATH, KAKOE TEJIO HAa3bIBACTCS yCeUEH-
HBIM KOHYCOM .

H3y4aTh, 06 BACHATD, KaK €T0 MOIYINUTh

Iy TEM BpaIeHUs IPSIMOYTOJILHOM Tpamneuy .
BBIBOAUTH, IPUMEHATD (OPMYITY IS BEIYHC-
JICHUSI TUTOIaAN OOKOBOM MTOBEPXHOCTH
YCEUEHHOIO KOHyCa

KomOuHaums Ten BpallleHUsi 1 MHO-
TOrpaHHUKOB . MHOTOTpaHHUK,
OIMCaHHBII OKO0JIO cepsl; chepa,

AKTya/JIM3UpOBaTh (aKThl 1 METOABI TUTAHU-
METpPHH, PEJICBaHTHEIC TeME, IIPOBOIUTH
AHAJIOTUH .
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IIpooonscenue

Ha3BaHue pa3gena (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI AeATE/IbHOCTH yYallluXcAa

BIIMCaHHasA B MHOTOT'PaHHUK HIIU
B TE€JIO BpalllCHUS

PemaThb cTepeomMeTpUYeCcKUE 3a/1a4H, CBSI3aH-
HBIE C TeJIAaMH BPAICHUS, TOCTPOCHUEM
CCUYCHUU TeJl BpalICHUs, ¢ KOMOUHAIIUSIMHE TEJ
BpallleHUsI © MHOTOTPAaHHUKOB Ha HaXOXKJe-
HUE TEOMETPUYCCKUX BEIUYHH .
HMcno1b30BaTh IpU PELUICHUN CTEPEOMETpUYE-
CKHX 3aJa4 IJIAaHUMEeTpUIeCcKUe haKThl

U METOIbl 3aJlayld Ha BBIYMCJICHHE U JOKa3a-
TEJILCTBO .

MoaeiupoBaTh pealbHbIE CUTYaIluN Ha SI3BIKE
TeOMETpUH, UCCIEeA0BaTh IOCTPOCHHBIC
MOJICJIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
HOHSITUH

06BEMBI TeJl
(549)

IMoustue 06 066éMe . OCHOBHBIE
CBOMCTBAa 0OBEMOB TEII .

O0BEM TIIIHHApPA, KOHYCA .
O0BEM mapa ¥ momans chepsr

AKTyasiM3upoBaTh (HaKThl U METO/bI IJIAHU-
METPHH, PEJICBAaHTHBIE TEME, IPOBOINTH
aHAJIOTUH .

BbIBOAUTH, UCNO0JIB30BaTh (OpPMYIIBEI 00BEMOB:
TIPHA3MBI, ITUIUHPA, THPaAaMUJIBI, KOHYCa;
YCEUYEHHOM UpaMu/Ibl U YCEUYEHHOIO KOHYCa .
PemaTb crepeoMeTpuuecKre 3aja4uu, CBsI3aH-
HBIE C BBIYUCICHUEM O0BEMOB .
®opMy/IMPOBATH OIpe/ie/IeHNE apOBOTO
CETMEHTA, IIapOBOTO CJI0s, IIapOBOTO CEKTOpA .
IIpuMeHATb GOPMYIIBI TSI HAXOXKIACHUSI
00BEMOB IAPOBOr'0 CErMEHTA, IIAPOBOTO
ceKxTopa
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[lonoOHbIE Tena B IPOCTPAHCTBE .
COOTHOIIICHHS] MEXY TUIOIIAISIMU
IMOBEPXHOCTEH, 00bEMaMU MOI0OHBIX
TN

PewaTe crepeoMeTpuyecKre 3a1a4u, CBA3aH-
HbIe ¢ 00BEMOM MIapa U IUIOHIAAbI0 Cephl .
MoaenMpoBaTh peajibHbIE CUTYaIlU Ha SI3bIKE
Te€OMETPUM, HCCIIeNOBaTh ITOCTPOCHHBIC
MOJIEIH C UCIIOJIb30BaHUEM I'e€OMETPHUUCCKUX
TTOHSITUM .

AKTya/iu3upoBaThb (HaKThl U METObI TIJIAHH-
METpPHUHU, peJIeBaHTHBIC TEME, IPOBOJIUTH
aHaJIOTHH .

PemaThb crepeoMeTprdecKkue 3aJa9u, CBI3aH-
HBIC C COOTHOIIICHUEM 0OBEMOB U MOBEPXHO-
CTel MOTOOHBIX TEJI B IPOCTPAHCTBE .
MoaenupoBaTh peajibHbIE CUTYaI[MU Ha SI3bIKE
T€OMETPHUH, UCCIEAOBATH NOCTPOCHHBIC
MOJICJIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
TIOHSITHH

BeKTOpbl U1 KOOPpAUHATHI
B IPOCTPAHCTBE
(104)

BexTop Ha mockocTu M B NPOCTpPaH-
ctBe . ClIO)KeHHE U BBIUUTAHHE
BEKTOPOB . YMHOKEHHUE BEKTOpa Ha
yycio . PasnoxeHue BekTopa 1o
TpEM HEKOMIIJIAHAPHBIM BEKTOPaM .
[IpaBumiio napaienenunesna .
Pemenue 3ana4d, cBsI3aHHBIX C IIPU-
MEHEHHEM IpaBUJI AeHCTBUM C BEKTO-
pamu.

[IpsimoyrosibHAsi cHCTeMa KOOpPAWHAT
B IpocTpaHcTBe . KoopanHaThl
BekTopa . [Ipocreitne 3agaun

B KOOpAMHATaX . YOI MEXIY
BekTopamMu . CKansipHOE TTpou3Bee-
HHME BEKTOPOB . Brruucienue yrios

AKTya/JIM3UpOBaTh (akThl U METO/bI ILUIAHH-
METpPHH, peJIeBaHTHEBIC TeME, IPOBOINTH
AQHAJIOTUH .

OnepupoBaTh MOHATHEM BEKTOP B MPOCTpaH-
CTBE.

dopmMyIMpOBaTh IPABUIIO Napauiesienuneaa
TIPH CIIOKEHUH BEKTOPOB .

Ck/1aApIBaTh, BBIYUTATh BEKTOPHI, YMHOXKATh
BEKTOP Ha YHUCIIO .

M3y4aTh OCHOBHBIE CBOMCTBA ATUX OIEpalui .
JlaBaTh ompejeleHHe NPSIMOYTOJBHOI CHCTe-
MBI KOOPAWHAT B IPOCTPAHCTBE .

BpIpa3suTh KOOpPAMHATHI BEKTOpa 4epes
KOOPJMHATHI €r0 KOHIIOB .

BBIBOAMTB, HCNOJIL30BaTh GOPMYJIY JJIHHBI
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OkxoHuaHue

Ha3BaHue pa3gena (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BUAbI AeATE/IbHOCTH yYallluXcAa

MEXTy MPSMBIMH U TJIOCKOCTSIMH .
KoopannatHO-BEKTOPHBII METO IIPHU
pELICHUN IeOMETPUYECKUX 3a7ad

BEKTOpA U PAaCCTOSIHUS MEKIY TOUKAMH .
BrIpaxKaThb CcKaJsipHOE IPOU3BEICHUE BEKTO-
pOB uUepe3 UX KOOPAUHATHI, BBIUUCIISATDE YIOJI
MEXIy IBYMSI BEKTOPAMHU, IBYMsI MPSIMBIMU .
HaxoauTh yros Mexay npsiMmoy u niaocko-
CTBIO, YIOJI MEXY ABYMsI IIJIOCKOCTSIMU
aHAJIUTUIECKUMHU METOIaMH .

BBIBOAUTB, HCNIOJIB30BaTh POpPMyJ1y paccTosi-
HHS OT TOYKH JO0 TNIOCKOCTH

IloBTOpEHME, 06061 eHUE
M CUCTEMaTHU3al g 3HAHUK
(8u

OcHoBHBIE QUTYPBI, (PAKTHI, TEOPESMBI
Kypca IJIaHUMETPHUH . 3a1aqu
IUTAHUMETPUU U METOJIbl UX pelle-
HUS .

OcHoBHBIE QUTYPHI, PaKTBI, TEOPEMBI
Kypca CTepEeOMETpHH . 3a1adu
CTEepPEOMETPHHU M METObI X pelle-
HUSL

PemaTs npocTeiinye 3a1aun Ha HAX0XKJICHHUE
JUTMH U YIJIOB B TEOMETPHYECKHUX (purypax,
npuMeHsTh Teopemy [Tudaropa, TeopeMsl
CHHYCOB U KOCUHYCOB .

HaxoauThp 1uiomajabs MHOIOYroJIbHHKA, Kpyra .
PacnosHaBaThb 11o100HbIe GUTYPBI, HAXOIUTH
OTHOIIICHUS JUTUH U IUIOIIACH .
Hcno/1b30BaTh [pH PELICHUU CTEpeOMeTpHYe-
CKHX 3a/1a4 (PaKThl U METOJbI INIAHUMETPUHU




PABOYASA MPOrPAMMA
YYEBHOT'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

VYueOHblii Kypc «BeposiTHOCTh M cTaTHCTHKa» 0a30BOr0 YpOBHS
SIBJISIETCSl TIPOJOJDKEHHEM W Pa3BUTHEM OJHOMMEHHOIO y4eOHOro
Kypca 0a30BOTO ypOBHS OCHOBHOI mIKoibl . Kypc mnpegHasHadeH
Uit GOopMUpOBaHUS y OOYYaIOUINXCSI CTATUCTUHYECKOW KYJIBTYpPHI
U MOHUMAHUS POJH TEOPUU BEPOATHOCTEH KaKk MaTeMaTHYECKOIro
WHCTPYMEHTA IS U3YyUYCHHS CIIydYalHBIX COOBITHI, BEIMYUH U IIPO-
neccoB . [Ipu m3ydeHHH Kypca oOOramaroTcs MPeACTaBIICHUS yda-
muxcsa 0 METodax HMCCICIOBaHUs U3MECHYMBOI'O MHpaA, pa3dBUBACTCA
IIOHUMAHHUC 3HA4YUMOCTH U O6IJ_[HOCTI/I MarTeMaTHU4YE€CKHUX METOIOOB
MMO3HAaHUS KaK HEOTHhEMJIEMOW YacTH COBPEMEHHOTO CCTECTBCH-
HO-HAy4YHOTO MHPOBO33PEHHUS .

CopaeprxaHue Kypca HaIpaBJI€HO Ha 3aKpeIlJICHHE 3HAHUH, IMOy-
YEHHBIX TMPU H3YYCHUH Kypca OCHOBHOW INKOJIBI W Ha pa3BUTHE
MIPEACTABIICHUN O CIIyJalHBIX BCITUYMHAX M B3aUMOCBSI3IX MEKIY
HHUMHW Ha BaXXHBIX NpUMEpax, CHOXKCTHBI KOTOPLIX IMOYCPIIHYTHI U3
OKpy’Karmero Mupa . B pesynpraTe y 00yJaronuxcs JOKHO cop-
MHUPOBATHCS TIPEJICTaBICHUE O Hambosiee yMOTPEOUTEIHHBIX U 00-
muUux MaTEMAaTHYCCKUX MOACIIAX, HUCIIOJIb3YEMbIX JIsd OIIMCaHUA
AHTPOMOMETPUYECKUX U JAeMOTrpapuIecKnx BEJIHYUH, MHOTPEIIHO-
CTeil B pa3sIUYHOTO POJia U3MEPCHUSX, JUTUTSIFHOCTH Oe30TKa3HOM
paboThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJIE-
HUU U TIPOIECCOB B OOIIIECTBE .

B cooTBeTcTBHU ¢ yKa3aHHBIMHU LEISIMUA B CTPYKTYpe y4eOHOTO
Kypca «BeposiITHOCThP M CTaTHUCTHKa» CpeIHEeW IIKOJBI Ha 0a30BOM
YPOBHE BBIZICICHBI CIEAYIONINE OCHOBHBIE COJIEP)KAaTEIIbHBIC JTUHUU:
«Ciy4daliHble COOBITUSI M BEPOSITHOCTH», «CiydallHbIE BEJIIMYUHBI
¥ 3aKOH OOJBIIHUX YHUCEID) .

Baxnyro yacTe Kypca 3aHHUMaeT H3YYEHHE TEeOMETPHUUYECKOTO
1 OMHOMHAJBHOTO pacIpeleJICHUH U 3HAKOMCTBO C MX HENpPEepHIB-
HBIMHM aHaJOraMH I10Ka3aTeJIbHBIM M HOPMaJIbHBIM paclipeieiICHH-
SIMU .

Conepxanne muaun «CiydailHble COOBITUS U BEPOSTHOCTHY CITy-
J)KUT OCHOBOW 111 (hOpPMHPOBAHUS IIPEJCTABICHUN O pacrpejelie-
HUHU BEPOSITHOCTEH MEXJy 3HAYCHHUSIMH CIIy4YalHBIX BEJIHWYHH,
a Tak)Xe oTa JIMHUS HeoOXxoJgnMa Kak 0a3a [uid M3ydeHHUs 3aKOHa
OonpmKX Yucel — (QyHIaMEHTAJIbHOTO 3aKOHA, NeHCTBYIONIETO

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knaccol 55



B IPUPOJE U OOILIECTBE U UMEIOIIEro MaTeMaTH4YecKyto ¢opmannsa-
nuro . CaMm 3aKOH OOJIBIIMX YHCEJI MpeaiaracTcsi B O3HAKOMHTEIIb-
HOIl ¢opMe ¢ MHUHHMAJIBHBIM HCIOJIB30BAHUEM MAaTEMaTHYECKOTO
dbopmanuzma .

Temsbl, cBsI3aHHBIE C HENPEPBIBHBIMU CIIy4allHBIMU BEJIMYUHAMU,
aKIEHTUPYIOT BHUMAaHHE IIKOJHLHUKOB HA ONHCAaHUNU W H3YUYCHHUHU
CIIy4YaWHBIX SIBJICHUH C MOMOIIBIO HETIPEPHIBHBIX (PYHKIHH . OCHOB-
HO€ BHHMAaHHE yJejsieTcsl IMOoKa3aTeIbHOMY M HOpPMaJbHOMY pac-
NpeaeyieHusIM, MpPU dTOM IIPEeANoJiaraeTcsi O3HAKOMUTEIbHOE HU3Yy-
dqeHue MaTepuana 0e3 10Ka3aTeIbCTB MPUMEHSIEMBIX (DAKTOB .

MECTO KYPCA B Y4EBHOM M/IAHE

B y4yeOHOM niaHe Ha M3ydeHHE Kypca «BeposiTHOCTh U CTaTUCTH-
Ka» Ha 6a30BOM ypOBHE OTBOAUTCS | y4eOHBIN yac B HEJENIIO B Te-
YeHHEe KaXJ0ro roga odydeHwus, Bcero 70 ydeOHBIX 4acoB .

MAHMPYEMbIE MPEAMETHBIE PE3Y/IbTATbI
OCBOEHMS PABOYEM MPOrPAMMbI KYPCA
(MO FOZIAM OBYYEHMS)

IIpenmeTHBIE pe3ysibTaTbl OCBOCHUS Kypca «BeposATHOCTh u cra-
Tuctuka» B 10—11 kiaccax OpueHTUPOBAHBI HA JOCTUKEHHUE YPOB-
HSl MaTeMaTH4YeCKOW IpPaMOTHOCTH, HEOOXOIUMOTO sl YCIIEUIHOTO
pelICHUs 3a7a4 U MPpo0JieM B PEaIbHOM XKU3HHU U CO3JaHHUEC YCIOBHUU
ISl X OOIIEKYJIbTYPHOT'O Pa3BUTHSI .

OcBoeHune yuebHOro Kypca «BepossTHOCTH U cTaTUCTHKa» Ha Oa-
30BOM YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs JOJDKHO oOecredu-
BaTh JIOCTHXKEHHE CIIEAYIOIINX MPEIMETHBIX 00pa3oBaTEILHBIX pe-
3yJIbTATOB:

10 xnacc

6 UnrtaTh W CTPOUTH TAOJHUIBI U JUATPAMMEI .

6 OnepupoBaTh MNOHSITHUIMH: cpeaHee apudMeTHUYECKOoe, MeJIHaHa,
Hanbosblllee, HaMMEHbIIEE 3HA4YEHHE, pa3Max MaccHBa YHUCIO-
BBIX JIAHHBIX .

6 OtrepupoBaTh NOHATHSAMH: CIIy4alHBINH JKCIEPUMEHT (OIIBIT)
U ciiydaliHOe COOBITHE, DJIEMEHTAapHOE COObITHE (IJIEMEHTApHBIN
HWCXOJI) CIy4YailHOTO OIIBITa; HAaXOJWUTh BEPOSITHOCTH B ONBITaX
C PaBHOBO3MOJXHBIMH CITy4alWHBIMU COOBITHUSIMH, HAXOJUTh U CPaB-
HUBATh BEPOSITHOCTH COOBITHH B W3YYCHHBIX CIIy4YaifHBIX JKCIIe-
pUMEHTax .

56 Paboyas nporpamma



6 Haxonute u GpopmMynnpoBaTh COOBITHS: IIEpEeceUYeHUE U OO0bemu-
HEHHME JTaHHBIX COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JTaHHOMY
COOBITHIO; TIOIB30BAThCA [OHAarpaMmMaMu Oiiepa U (HOpMyIIoH
CJIOKEHUSI BEPOSITHOCTEH MPU pEelIeHUH 3ajad .

6 OnepupoBaTh IOHSATUSIMH: YCJIIOBHAsi BEPOSITHOCTHb, HE3aBHCH-
MbI€ COOBITHSI; HAXOAUTH BEPOSITHOCTH C ITOMOIIBIO MPABHUIA yM-
HOXXEHUsI, C TIOMOIIBIO JIEPEBa CIy4aifHOTO OIBITA .

6 IIpuMeHsITh KOMOMHATOPHOE IPABUJIO YMHOXXEHUS IPU PEIICHUH
3a1ad .

6 OmnepupoBaTh MNOHSITHUAMH: HCIIBITAHWE, HE3aBHCHMBIC HCIBITA-
HUSI, CEpUsl UCIBITAHWM, yCcleX W HeyJladya; HaXOJIHWTb BEPOSTHO-
CTH COOBITUH B CEpPUHM HE3aBUCHUMBIX HCIBITAHUW 10 MEpPBOrO
ycliexa; HaxOJIUTh BEPOSITHOCTH COOBITMH B CEpHUM HCHBITAaHUN
bepnynnu.

6 OmnepupoBaTh IOHSATHSMU: CiIy4daliHas BeJIHYHHA, paclpeaese-
HHE BEPOSITHOCTEH, IHarpaMma pacIpe/esICHus .

11 knacc

6 CpaBHUBATh BEPOATHOCTH 3HAYEHUU CIy4YalHOMW BEJIMYHUHBI MO
pacnpeieseHuI0 WK C MOMOIIBIO THUarpaMM .

6 OmepupoBaTh MOHITHEM MaTEMaTHUYECKOTO OXHUJIAHHS; IPUBO-
IUTH TIPUMEPBI, KaK OPHUMEHSCTCS MAaTeMaTHYECKOE OXXHIaHHUEC
CIIy4alfHOW BEIWYWHBI HaXOJUTh MaTEeMaTHYECKOE OXXUJIAHUE IO
JaHHOMY PacIpeaeICHUIO .

6 IMeTh TIpeIcTaBICHUE O 3aKOHE OOJIBIINX YHCEI .

6 lMeTp TpencTaBICHHE O HOPMAJIBLHOM pPACIPEACICHUH .

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
10 xnacc

[IpencrasiieHne JaHHBIX C MOMOIbIO Tadaul U Auarpamm . Cpen-
Hee apudMeTHYecKoe, MeauaHa, HaubOoJiblllee U HauMeHbIlee 3Ha-
4eHUsl, pa3Max, JUCIEPCUs U CTAaHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX
HabOpoOB .

CrayuaifHbIe JKCIIEPUMEHTHI (OIBITBI) W CIIy9alHBIE COOBITHS
DneMeHTapHble cOObITHS (Mcxoabl) . BepositHocTh ciywaliHOro co-
ObiTs . bim3octs 4yacToThl M BepoATHOCTH coObITHH . Ciy4yaliHble
OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMH . Bepo-
SATHOCTH COOBITHM B OINBITaX C PAaBHOBO3MOKHBIMH >3JIEMEHTAPHBIMH
COOBITHSIMU .

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knaccol 57



Omnepanuu HaJi COOBITMSIMH: IIepecedeHHe, OObEAUHEHUE, MPOTH-
BOIIOJIOKHBIE coObITHsL . Jlmarpammbl Disiepa . dDopMysa CIIOKEHUs
BEPOSITHOCTEM .

VYcioBHas BEPOATHOCTb . YMHOXEHHME BEpOSATHOCTEH . [lepeBo ciy-
yaliHOro skcnepuMenra . Popmyna nonHou BeposTHocTH . HesaBu-
CHUMBIE COOBITHS .

KombunaTopHOe mpaBmiio yMHOXEHHS . l[lepecTaHOBKM ©  (paKTo-
puan . Ywucno coueranuid . Tpeyrompuuk Ilackans . dopmyna OuHO-
Ma HeroroHa.

BunapHBIi ciydaliHBIA ONWBIT (WCIHBITAaHHE), yCHeX W Heymada
HesaBucumble wucneitanus . Cepusi HE3aBUCUMBIX MCIHBITAHUM 10
nepBoro ycmnexa. Cepusi He3aBUCUMBIX HCHBbITaHUN bepHymnu .

Cnyualinas BenuuuHa . Pacnpenenenue BepositHocTel . Juarpam-
Ma pacnpeaeneHusa . IIpumepsl pacnpeneneHuid, B TOM YHUCIE, I'€O-
METPUYECKOE U OMHOMHUAJIBHOE .

11 knacc

YucoBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMYHUH: MaTeMaTude-
CKO€ OXKMAAHWE, JUCHEpPCHUs U CTaHIapTHOe OTKIoHeHHue . [Ipumepsr
NPUMEHEHHUs MAaTEMAaTUYECKOTO OKHUJAHUs, B TOM 4YHCIE B 3ajadax
M3 TOBCEIHEBHOW JKM3HHM . MareMaTHdeckoe OKHJlaHue OWHapHOU
Clly4allHOM BeJIMYMHbl . MaTeMaTudecKoe OXXMJAHUE CYMMbI ClIIy-
4YaliHBIX BEJIMYUH . MaTemaTuueckoe OXXHWJaHHE W OUCIEPCUS] Ieo-
METPUYECKOTO U OMHOMHAIIBHOTO pacIpeeIeHUH .

3aK0H OOJIBIINX YHCEJ U €r0 POJIb B HayKe, MIPHUPOJIE U OOIIEeCTBE .
BpiOOpouHBIE METOJ HCCISTOBAHUU .

IIpumepsl HENPEPBIBHBIX Clly4daillHbIX BeJuuuH . IloHsTHe O 1IoT-
HOCTH paclpeiesieHus . 3aJayd, MPUBOJISIIINE K HOPMaJIbHOMY pac-
npeneneHuro . [ToHsTHE 0 HOPMAIBHOM PACIpPEIECICHUN .
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TEMATMYECKOE NAAHMPOBAHME YYEBHOIO KYPCA (MO FOAAM OBYYEHMA)
10 knacc (He MeHee 35 4)

Ha3BaHue paspena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI
AeATEe/IbHOCTH oﬁy!mlomnxca

IIpeacTaB/ieHUe JAHHBIX

U onmMcaTe/JibHass CTaTUCTHU-
Ka

(44)

IIpencraBieHne NaHHBIX C TOMOIIBIO
Tabnun u quarpamm . CpeagHee
apudmMeTHIecKoe, MeIMaHa, Hau-
OoJbIliee U HAUMEHbIIIee 3HAYCHUSI,
pa3max, Tucriepcusi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBBIX HAOOPOB

H3BiekaTbh HHPOpPMALUIO U3 TAOJIHIL U THa-
rpaMM, MCIOJIb30BaTh TaOJIUIBI U AUATPAMMBI
JUTSI TIPEICTABIICHUS] CTATUCTUYCCKUX JTAHHBIX .
HaxoauTh onrcaTebHbIE XapaKTEPUCTUKH
JTaHHBIX .

BblABUraTh, KpUTUKOBATh THIIOTE3bI O Xapak-
Tepe CIy4ailHOW M3MEHYHBOCTH U OIPEJICIISTIO-
mux e€ gaxkTopax

Cny4aiiHble ONbIThI

U cJIy4yaiiHble COGhITHUS,
ONBITHI C pPABHOBO3MOX-
HBIMM 3JIeMeHTapHbIMU
HCXO0AaMH

(By)

CrnydaliHple 3KCIIEPUMEHTHI (OMBITHI)
U ciTydaifHble COOBITHS . DiIeMeHTap-
HBIe cOOBITHs (MCX0/bl) . Beposit-
HOCTB CJIy4aifHOro coObITHs . Bepost-
HOCTH COOBITHH B OMBITaX C paBHO-
BO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH .

[IpakTuueckas pabora

BoiaesiaTh HA NIPpUMepPaXx CilydaifHbIe COOBITHS
B OIIMCAHHOM CJIy4alHOM OIIBITE .
PopMy/IMPOBATh yCIOBUS NPOBEICHUS
CIIy4alfHOT'O OIIbITA .

HaxoAuThb BepOSITHOCTH COOBITHH B OIBITAX

C PaBHOBO3MOXXHBIMH HCXOJaMHU .
MoaeiMpoBaTh OIBITHl C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU UCXOJIAaMHU B XOJI€ TTpaKTHYe-
CKOM paboTHhI

Onepanuu Haj COGBITHUSA-
MU, C/JI0)K€eHUe BepOSTHO-
cren

(349)

Onepanuu HaJl COOBITHSIMU: TIepece-
qyeHue, 00beIUHEHNUE COOBITHIA,
IIPOTUBOIIOJIOXKHBIE COOBITHS .
Jwnarpammer Ditnepa . Popmyia
CJIO’KEHUsI BEPOSITHOCTEN

Hcnoab30BaTh auarpaMmbl Difjepa U ClIoBeC-
HOE OIMMCaHWe COOBITUH It HOPMYITHUPOBKHU

U M300pakeHUsI OOBbEIMHCHUS U IePEeCeUCHUS
COOBITHH .

PemaTh 3aa4M ¢ ucnoiab30BaHueM (HOPMYIIbI
CJIOKEHHUSI BEPOSITHOCTEN
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OKoHuaHue

Ha3BaHue pasaena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/AbI
AeATEe/IbHOCTH oﬁy!mlomnxca

Yc10BHast BEpOSITHOCTb,
JepeBo CIy4yailHOro
ombITa, GopMyJia MOJIHOH
BEPOSITHOCTH M HE3aBHUCH-
MOCTb COGBITHIA

(64)

VYcnoBHast BEpOSTHOCTD . Y MHOKEHHUE
BeposATHOCTEH . [lepeBo ciyuyaiiHOTO
skcnepuMenTa . dopmyna HoIHOU
BeposiTHOCTH . HeszaBucuMBble COOBI-
THS

PemaTb 3aa4M Ha HaXOXXIAECHUE BEPOSATHO-
cTei cOOBITHH, B TOM YHCIIE YCIOBHBIX C ITOMO-
MIBIO epeBa CIIy4ailHOTO OIBITA .

OnpejensiTb HE3aBUCUMOCTb COOBITHI MO
opMyIte U MO OpraHU3aIUHU CIIy4aifHOTO
OIbITa

JJieMeHThl KOMGUHATOPH-
KM (4 4)

KomOuHaTopHOE IPaBUIIO YMHOXE-
Husl . [lepecTaHOBKH U (haKTOpHAT .
Yucno coyeranuii . TpeyrojbHUK
[Mackansa . ®opmyna 6uHoMa Hproto-
Ha

Hcnosb3oBaTh NpaBUIO YMHOXKECHUS JUIs
TNEPEYUCIICHUS] COOBITHI B CIIy9aifHOM OMBITE .
IMosb30BaThCA GOPMYIIOil U TPEYTOILHUKOM
ITackans st onpeneseHus: yuciia coueTaHui

Cepum nocjiexoBaTe/bHbIX
HCNbITAHUK

(34)

BunapHsbIii cirydyaliHbIN ONBIT
(McTBITaHME), YCIEX U Heyaaya .
HezaBucumsbie ncnbitanus . Cepust
HE3aBUCHMBIX UCIIBITAHUN 10
nepBoro ycrexa . Cepust He3aBUCH-
MBIX UcObITaHuN bepHysum .
IIpakTrueckast paboTa ¢ UCIOJIb30Ba-
HHUEM 3JIEKTPOHHBIX TaOJINI]

Pa36uBaTh CI0KHBIC 3KCIICPUMEHTHI Ha
OTHEIIbHBIE UCITHLITAHUS .

OcBaMBaTh NOHATHUSA. UCIBITAHUE, CEPUS
HE3aBHCUMBIX UCIBITAHHUH .

I[IpuBOAMTBL NPUMeEPHI cepuil HE3aBUCUMBIX
HMCIIBITAHUH .

PewmiaTb 3aja4M Ha MOMCK BEPOSTHOCTEH
COOBITHII B CEpUHU UCITBITAHUN 10 TIEPBOTO
ycnexa U B cepusx ucnblTanuil bepHysmm .
H3yyaThb B X0/Je NPaKTUYECKOI paGoThI

C UCTIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHII
BepOS[THOCTI/l COG])ITI/Iﬁ B cepm[x HE3aBUCHUMBbIX
UCTBITAHUN
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CiiyqaiiHble BeJIMYUHBI
U pacnpejesieHus
(64)

Crnyuvaiinas BenmnunHa . Pacnpenene-
HUE BeposiTHOCTel . [{lnarpamma
pacupenenenus: . Cymma U pou3Be-
JIEHUE CIIy4YalHbIX BeJIM4UH . [Ipume-
pbl pacnpeneiaeHuil, B TOM 4uciie
reoMEeTpHUYECKOe U OMHOMHAJIBHOE

OcBavBaTh NOHATHUSA: CIyJyaiiHasl BEIMUMHA,
pacnpeneneHue, TabIuIa pacpeaeaeHus,
auarpaMma pacipeiesIeHus .

IIpuBOAMTE NPUMeEPHI paclpeaeIeHNl, B TOM
4cIie T€OMETPUYECKOro U GMHOMHUANIBHOTO .
CpaBHMBATD paclpeelICHUs CIIydaliHbIX
BEJIMYUH

HaxoauTh 3Ha4YE€HHUS] CyMMBI U NPOU3BEIACHUS
CITy9aifHBIX BEJIMYHUH .

CTpouThb M pacno3HaBaThb I'€OMETPUYECKOE

1 OMHOMUAIBHOE pacIpe/iesieHUue

06061mEeHNE U CUCTEMATH-
3auMs 3HAHUHA
(64)

OmnucarenbHas cTaTucTUKa . Ciry4aii-
HBIEC OTBITHI M BEPOSITHOCTH CITydaii-
HBIX COOBITHI . Orepariuu HaQ
COOBITUSIMU . DIIEMEHTHI KOMOUHATO-
PYKH, CepUH HE3aBUCHMBIX HUCIIBITA-
HUI

IIoBTOPATH U3yuyeHHOE U BBICTPpAuBaTh
CHUCTEMY 3HaHUU
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11 knacc (He MeHee 35 4)

Ha3BaHue pasaena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/AbI
AeATEe/IbHOCTH oﬁy!mlomnxca

IloBTOpEHUE, 06061 €HUE
Y cMCTeMaTH3alus 3HaHU
(44)

CryualiHbl€ OTBITHI U BEPOSITHOCTU
ciryqaitHeIx coObiTHii . Cepun He3aBH-
CUMBIX ucnblTaHul . Ciydalinble
BEJIMYMHBI U PACIIPEIETICHUS

IoBTOPATH N3yUYeHHOE U BBICTPAUBATH
cUCTEeMY 3HaHUN

MaTeMaTH4YeCKOe 0KHa-
HUe CIy4YalHO! BeJIM4YUHBI
(44)

[Ipumepsl TpUMEHEHUST MaTeMaTH4e-
CKOTr0 OXKHJIaHUs (CTpaxoOBaHUE,
soTtepest) . MaTeMaTHueckoe OXKHaa-
HHUE CYMMBI CIIy4YalHbIX BEJIUYUH .
MaremaTndeckoe OKuJaHNue TeomMe-
TPUIECKOTO U OMHOMHUAIIBHOTO
pacnpeneneHui

OcBauBaTh MOHITHE MaTEMaTHIECKOTO
OKUIAHWS .

IIpuBOANTB 1 06CYKAATh IIPUMEPHI IPUMEHE-
HHSI MaTeMaTUYECKOr0 OKHMJIaHMs . Beramc-
JIATh MaTeMaTHIECKOE OKHIaHHE .
Hcno/ib30BaTh MOHSATHE MATEMAaTHYECKOTO
0XKUJAHUSI M €T0 CBOMCTBA NMPU PELICHUH
3a7ad.

HaxoauThb 1o n3BecTHBIM (opMysiaM MaTema-
THYECKOE OXKHMJIAaHUE CYMMBI CITy4aiHBIX
BEJTUYHH .

HaxoauThk 1o n3BecTHBIM (OpMyJIaM MaTeMa-
THYECKUE OKHUIAHUS CITyJalHBIX BEJIMIHH,
MMEIONINX TeOMETPUIEeCKOe 1 OMHOMHAILHOE
pacmnpeneneHus

Jucnepcus U cTaHJapTHOe
OTKJIOHEHHE CIy4YaiHOU
BeJIMYMHBI

(44)

Jlucniepcust U cTaH/1apTHOE OTKJIOHE-
Hue . Jlucrepcum reomMeTpuyecKoro
1 OMHOMHUAIIBHOTO PACIpPEACIICHUS .
IIpakTHueckas paboTa c UCIIOJIB30Ba-
HHUEM 3JICKTPOHHBIX TaOInI

OcBauBaTh NOHATHUS: JUCIIEPCUS, CTAHIAPT-
HOE OTKJIOHEHHUE CIIly4alHOU BEJIIMYUHBI .
HaxoauThb gucnepcuro no pacrnpeneieHuro .
HaxoauThb 1o u3BecTHbIM GopMysiaM JIHCIep-
CHIO T€OMETPUYECKOTO U OMHOMHAIBHOTO
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pacmpeesieHus, B TOM YHCJIe B XOJ¢ MPaKTH-
9eCKOil pabOTHI C UCITOJIBL30BAHUEM DJICKTPOH-
HBIX TaOJINIL

3aKOH 60JIbIIUX YUCEeJ

(34)

3akoH Oonpmux yucen . Beibopou-

HbI METOJ UCCIIEA0BAHUH .
IIpakTnyeckast paboTa ¢ UCIOIB30Ba-
HHEM 3JIeKTPOHHBIX TabmIuI]

3HaAKOMHUTBCA C BEBIOOPOUYHBIM METOA0M
HCCIICIOBAaHUSI COBOKYIIHOCTH JAaHHBIX .
M3y4yaTsk B X0/ IPaKTUIECKOI pabOTHI

C HCITOJIb30BaHHUEM JICKTPOHHBIX TaOINI]
IpUMEHEHHE BEIOOPOYHOTO METO/1a UCCIIeA0BA-
HUSA

HenpepsbiBHBIE C/Iy4aiiHbIE
BeJIMYUHBI (pacnpejeJie-
HUS)

(24)

IIpumepsl HENPEPBIBHBIX CIIyYalHBIX
BeanuuH . DyHKIUS [NIOTHOCTU
pacnpenenenus . PaBHoMepHoe
pacnpenielIeHHe U ero CBOMCTBA .

OcBauBaTh MMOHATHS: HEMIPEPBIBHAS CIIydaii-
Hasi BEJIMYHHA, HETIPEPBIBHOE paclipeleicHue,
(YHKIIHS MIIOTHOCTH BEPOSITHOCTH .
IIpuBOAMTE NpUMEpPHI HENPEPBHIBHBIX CIIy4aii-
HBIX BCJIMYHH .

HaxoAuThb BEpOSTHOCTH COOBITHI MO JTaHHOM
(GyHKIIHY TUIOTHOCTH, B TOM YHCJIE PaBHOMEP-
HOT'O pacrpeaeaeHus

HopmasibHOe pacnpejerie-
HUSA

(24)

3agaun, TpUBOSIIIUE K HOPMATbHO-
My pacnpeaencHuio . OyHKIus
IUIOTHOCTA M CBOWMCTBa HOPMAaJbHOTO
pacripeniesieHus .

IMpakTudeckass paboTa ¢ UCIOJIB30Ba-
HUEM 3JICKTPOHHBIX TaOIUI

OcBauBaTh INOHSTUSA: HOPMAJIbHOE paclpene-
JIEHHE .

Bp1Ae/IATh 110 ONMCAaHUIO CIIy4yaiiHble BEJIUYM-
Hbl, pacnpeieléHHble 10 HOPMAJIbHOMY
3aKOHY .

IIpuBOAMTE NPpUMeEPBI 3a7a4, IPUBOISIINX

K HOpMaJlbHOMY pacnpenenenuto . Haxo-

JAUTb YHUCJIOBBIC XapaKTCPUCTUKHU HOPMAaJIbHO-
ro pacHpe/iesIeHHs] 0 HU3BECTHBIM (opmy-
J1aMm .

PemaTthb 3aa4u, CBsA3aAHHbLIC C IPUMECHCHHUEM
CBOMCTB HOPMAJIbHOI'O PacIpee/ICHU, B TOM
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OKoHuaHue

Ha3BaHue pasaena (TeMbl)
(Ko/1MYeCTBO YaCOB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/AbI
AeATEe/IbHOCTH oﬁy!mlomnxca

YHUCJIe C UCTIOIB30BAHUEM JIEKTPOHHBIX
TaOJIUIL

IloBTOpEHUE, 06061 €eHUE
M CHCTeMaTH3al Mg 3HAaHUI
(16 4)

IIpencraBieHue TaHHBIX C TOMOIIBIO
TaOJIUIl ¥ AUArpamMM, omHcaTelIbHas
CTAaTUCTHKA, OMBITHI C PABHOBO3MOXK-
HBIMH 2JIEMEHTapHBIMU COOBITHSIMH,
BBIYHUCIICHUE BEPOSITHOCTEH COOBITHI
¢ puMeHeHueM GpopMyil U rpadude-
CKHMX METOJZOB (KOOpAWHATHAS
npsiMasi, IepeBo, Auarpamma Ditje-
pa), cirydaliHbIe BEIWYHUHBI U pacipe-
JIeJICHUsI, MaTeMaTH4YeCKoe OXKHIa-
HUE CIIy4YalHOU BEJIUYHUHBI

IToBTOpPATE U3y4EHHOE U BBICTPAUBaTh
CUCTEMY 3HAHUM




