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NOACHUTE/IbHAAA 3AMUCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «MATEMATUKA~

Pabouass mporpamma mo ydyeOHOMY mpeaMeTy «MaremaTuka
0azoBoro ypoBHs mis oOyuaromuxcsi 10—11 knaccoB pa3paboTaHa
Ha ocHOBe dPenepanbHOrO roCyJapCTBEHHOTO OOPa3oBaTEIHHOTO
CTaHJapTa CpeAHEro oomero oOpa3oBaHMs, C yIETOM COBPEMEHHBIX
MHUPOBBIX TpEeOOBaHUN, TMPEABIBISIEMBIX K MaTeMaTH4YECKOMY
o0pa3oBaHUIO, U TPAOUIINK poccuiickoro obpa3zoBanus . Peanuzanus
MIPOTPAMMBI oOecnieunBaeT OBJIAJICHUE KITFOUE€BBIMH
KOMIICTCHIUAMU, COCTABJIAIOINIMMHU OCHOBY IJdd cCaMOpa3BUTHUA
U HENpEepBIBHOIO 00pa30BaHUs, II€JIOCTHOCTHh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOTO M MO3HABAaTEJIBHOT'O PA3BHUTHS JIMYHOCTH OOydUaro-
IIUXCH .

B paboucii mporpaMme y4dTeHBI uUAcH U mojoxeHus «KoHuenuu
pa3BUTHSI MaTeMaTH4YecKoro obOpazoBaHusi B Poccuiickoii denepa-
oun» . B cooTBeTcTBMHM ¢ Ha3BaHMEM KOHIEHLHMH, MAaTEMaTHUECKOE
oOpa3oBaHHE MOJKHO, B YACTHOCTH, MPEIOCTABISITH KAKIOMY 0O0y-
YalomEeMycsi BO3MOHOCTh JOCTHMIXKEHHUSI yPOBHSI MaTeMaTHYECKUX
3HAaHWM, HEOOXOAWMOTO ISl JadbHEHUIeH YCIeNIHOW >XKU3HH B 00-
mecTtBe . VIMeHHO Ha pemleHWe STOM 3aJlayu HaleJieHa pabouas
nporpammMa 0a30BOro ypoBHS .

B snoxy uudpoBoii TpaHchopmammu Bcex chep UeT0BEUYCSCKOM
JIeATEIIbHOCTH HEBO3MOXXHO CTaTh OOPAa30BAaHHBIM COBPEMEHHBIM
4yeJI0BEKOM 0e3 0a30BOI MaTreMaTHYeCKOU MOATOTOBKHU . YiKe B IIKO-
JIE MaTeéMaTHuKa CIYXXUT OMOPHBIM MPEIMETOM IJIsd M3YUYCHHSA CMECK-
HBIX JWCIUIUINH, @ B )KU3HU MOCJIE MIKOJIbI PEATbHOW HEO0OXOIMMO-
CTBIO CTAHOBHUTCSI HENIPEPBIBHOE OOpa3oBaHHE, YTO TPeOyeT IOJIHO-
1IeHHOU 0a30BO#l 001Ie00pa3oBaTEIbHOW MOJATOTOBKH, B TOM YHCJIE
1 MaTeMaTH4YeCcKOl . DTO 00yCIOBJIEHO TEM, YTO B HAIIU JTHU PacTET
YHUCIJIO CHENUAIbHOCTEH, CBSI3aHHBIX C HENOCPEJICTBEHHBIM IIpHMeE-
HEHHECM MAaTEMaTHKHU: U B C(pepe 9KOHOMMHKH, U B 6H3Hece, U B TEX-
HOJIOTHYECKUX O0JIaCTAX, U JaXe B TYMaHUTApHBIX cpepax . Takum
oOpa3zoM, Kpyr oOydaromwuxcs, JJIsi KOTOPHIX MaTeMaTHKa CTaHO-
BUTCSI 3HAYUMBIM IMIPEJIMETOM, CYIIECTBEHHO PACIIUPSETCS .

[IpakTuueckass MOJIE3HOCTh MAaTEMaTUKH OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTroM SIBISIIOTCS (yHIAMEHTaJbHBIE CTPYKTYpPbl HAaIIETo
MUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIC OTHOIICHHS
oT HpOCTeﬁIHPIX, yCBanBacMbIX B HEIMOCPECACTBCHHOM OIIBITE, 10 J10-
CTaTOYHO CJIOXHBIX, HeO6XOJII/IMBIX JId pa3BUTHUSA HAYYHBIX U TEX-
HOJIOTMYECKHX uJel . be3 KOHKpeTHhIX MaTeMaTHYeCKUX 3HaHMUH
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3aTPyAHEHO MOHUMaHUE MPUHLMIIOB YCTPOMCTBA M MCIOJIL30BaHUS
COBPEMEHHOW TEXHUKH, BOCIPHSITHE M HHTEpHpETanus pa3zHOO-
Opa3HOU CcOMUaIFHOW, YKOHOMHYECKOH, MOJIUTHYECKON HH(pOpMa-
uuu, manod(@eKTuBHaA IIOBCEIHEBHAsT NpaKTHU4YecKass  JAesTelb-
HOCTh . Ka)k/1oMy 4eJIoBeKYy B CBOEH YKM3HH IMPUXOJIUTCS BBIIIOJIHSTH
JTOCTAaTOYHO CJOXKHBIE Pacd€Thl M COCTABJISITH HECIIOXKHBIE aAJTO-
PUTMBI, HaXOOWTh HYXXHbIE (OPMYIBI M HPUMEHSITH HUX, BIAIETh
MPaKTHYECKUMU NpUEMAMU TEOMETPUUYECKHX HW3MEPEHUNW U II0-
CTPOCHUI, YnTaTh MH(POPMAILUIO, IPEACTABICHHYIO B BUJYy Ta0OIuII,
auarpaMM H rpaduKoB, )KUTh B yCIIOBHSIX HEONPEAEIEHHOCTH U MO-
HUMAaTh BEPOSITHOCTHBIH XapakTep CIIy4alHBIX COOBITHIA .

OJHOBPEMEHHO C pacHIMpeHHeM cdep NPpUMEHEHUS] MaTeMaTHKU
B COBPEMEHHOM O0IIecTBE BCE OoJjiee BAXKHBIM CTAHOBUTCS MaTeMa-
TUYECKHWI CTHJIb MBIIUICHUS, MPOSIBISIONINICS B OINpPeaeaEHHBIX
YMCTBEHHBIX HaBbIKax . B mporecce n3ydeHuss MaTeMaTUKH B apce-
HaJl NpuEMOB M METOJOB MBIIIJICHHUSI YEJIOBEKA €CTECTBEHHBIM 00-
pa3oM BKIIIOYAIOTCSI MHIYKIWS M ASTYKIUs, 0000IMIEHNEe U KOHKpe-
TU3alus, aHajJu3 WU CHUHTEe3, KjaccudHKalus W CHCTeMaTH3alus,
abctparupoBanue U a”Hajsorus . OObEKTHl MaTeMaTHYECKHX yMO3a-
KJIIOUECHHH, MpaBmwjia UX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXAHU3M
JIOTUYECKHUX ITOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHs (op-
MyJIHUpOBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBINUICHUE . Benymasl poiab MpUHAUICKUT
MaTeMaTHke B (OPMHUPOBAHUN aITOPUTMHUYECKON KOMITOHEHTHI
MBILIJIEHUsI U BOCITMTAHUU YMEHHH JIeHCTBOBATh IO 3aJIaHHBIM aji-
FOpPUTMaM, COBEPIIEHCTBOBATh HM3BECTHbIE W KOHCTPYHPOBATh HO-
BbIe . B mporiecce pemrenust 3a1ady — OCHOBHOW y4eOHOW nesTelb-
HOCTH Ha YpOKax MaTeMaTHKH — Pa3BUBAIOTCSI TBOpYECKasi U IMPHU-
KJ1a/JHasi CTOPOHBI MBILIJICHUS .

OOyuenne mateMaTuke JaET BO3MOXKHOCTh pa3BHUBATh y ydalllUX-
Csl TOYHYIO, pallHOHAJIBHYIO U HH(POPMATHUBHYIO peUb, yMEHHE OT-
OupaTth HanboJiee MOoAXOASININE SI3BIKOBBIE, CUMBOJIMYECKHE, Tpa-
(pnueckue cpencTBa AJisl BRIPAXKEHUST CYKJISHUNW U HATJISIAHOTO HX
MIPEJICTABIICHUS .

Heo6xon1uMbpIM KOMIIOHEHTOM OO0IIeH KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHUU SIBJISISTCS OOIlllee 3HAKOMCTBO C METOJAaMHU ITO3HAHUSI
JICHCTBUTEIIBHOCTH, MPEACTABICHUE O IIPEeJIMETEe U METOJe MaTeMa-
THUKH, €r0 OTJIMYMS OT METOJOB ECTECTBEHHBIX M T'yMaHHUTapHBIX
HayK, 00 OCOOCHHOCTSX NPUMEHECHHS MaTeMaTHK{ IJIsI PEIICHHUS
Hay4YHBIX M NPUKIAJIHBIX 3a7a4d . TakuM o0Opa3oM, MaTeMaTHYEeCKOe
oOpa3zoBaHME BHOCHUT CBOHM BKJIaJ B ()OpMHUpOBAHHE OOLIEH KyJIbTY-
pBI YEJIOBEeKa .
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H3yyenne mMaTeMaTHKU CIIOCOOCTBYET 3CTETHYECKOMY BOCITHTA-
HHUIO 4YeJIOBEKa, MOHMMAaHHUIO KpacoThbl M M3sIecTBa MaTeMaTHYe-
CKHX PacCyXKJCHHUU, BOCIPHUATHIO T€OMETpHUYecKuX (opm, ycBoe-
HUIO UJIEU CUMMETPHUH .

LEAN U3YHEHMA YYEBHOIO MPEAMETA «MATEMATUKA~

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

6 (popMupoBaHHE LEHTPAJIbHBIX MAaTEeMaTHYECKUX IOHATHHN (4uc-
JIO, BEJIWYMHA, reoMeTpuyeckasi (Qurypa, nepeMeHHas, BEpOsT-
HOCTb, (PyHKIHs), OOECIeUMBAIONINX NPEEMCTBEHHOCTh H IIep-
CIIEKTUBHOCTh MaTeMaTH4YECKOro OoOpa30oBaHUS OOYUarOIINUXCS;

6 TIOJBEACHHUE YYaIlIUXCsl HAa JOCTYIHOM JUII HUX YPOBHE K OCO3-
HaHHUIO B3aMMOCBSI3M MaTEMaTHKH M OKPY’KaloOIero MHpa, IMOHHU-
MaHHE MaTEMaTHKH KaK 4acTH OOIIed KyJIbTypbl UEJIOBEUECTBA;

6 pa3BUTHE MHTEJJICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yua-
IIUXCs, MO3HABAaTEJIBHON aKTHUBHOCTH, HMCCIEIOBATEIBCKUX yMe-
HUW, KPUTUYHOCTH MBIIUICHUS, UHTEpeca K HM3y4YEHHUIO MaTeMa-
THUKH;

6 hopmupoBaHUEe (PYHKIIMOHAIBLHONW MaTeMaTHYCCKON IPaMOTHO-
CTH: YMEGHHS PAacO3HABATh MAaTEMaTHYECKHE ACIIEKTHI B Pealb-
HBIX )KU3HEHHBIX CHUTYaIMsIX U MPHU U3YyUYEHUU JPYTUX YIeOHBIX
OpeIMETOB, MPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(popmynpoBaTh NX Ha A3BIKE MATEMATHUKH U CO3/1aBaTh MaTeMa-
TUYECKHE MOJEJIHM, MPUMEHSATh OCBOSHHBIM MaTeMaTHYECKHUH arl-
napaTt AJis pelIeHHUs] NPakKTHKO-OPHEHTUPOBAHHBIX 3ajad, WH-
TEepIPETHPOBATH M OI€HUBATH MOJTYYCHHBIC PE3YyIbTATHI .
OCHOBHBIC JUHHUHU COAepKaHus Kypca maremaTuka B 10—11 kirac-

cax: «YUncna m BBIUHCICHUS», «Anredpa» («AnredpandecKue BbI-

pakeHUsD», «YpaBHEHUs] M HepaBeHCTBa»), «Hawama marematuue-
ckoro anaimmza», «l'eomerpus» («I'eomerpuueckne ¢GUTYpBl U HUX
cBoiicTBay, «l3MepeHHEe TIeOMETpUUYECKHUX BeEIUYUH»), «Beposr-

HOCTh M CTAaTHUCTHKa» . /JlaHHBIC JUHUM Pa3BUBAIOTCS IapajieiabHO,

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

BHCUMO OJIHA OT JIpPYTO#, a B TECHOM KOHTaKTE€ U B3aMMOJCHCTBUU .

Kpome 3TOoTr0, MX OO0BEAWHSICT JIOTMYECKAsT COCTABIISIONIAsl, TPaJiH-

IIMOHHO TIpUCYIIasi MaTEeMaTHKEe M MPOHU3BIBAIONIAsi BCE MaTeMaTH-

decKHe Kypchl M cojepkaresnbHble JuHUM . ChopmynnpoBaHHOE

B denepabHOM TOCYyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe

cpeaHero oOiiero obpa3oBaHUsT TPeOOBaAHHUE «BIJIAJCHUE METOJAMH

JIOKa3aTeJIbCTB, AJITOPUTMaMH pEIIeHUs 3a7ady; yMeHue (Gpopmyiu-

poBaTh ONpeENeJICHUsI, aKCUOMBI M TEOPEMbI, IPUMEHSTh HUX, IPO-
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BOJUTH JIOKa3aTeJIbHBIC PACCYKJCHHUSI B XOJE pEUICHHS 3aaad» OT-
HOCHUTCSI KO BCEeM KypcaM, a (OPMHUPOBAHHE JOTHYECKHUX yMEHUU
pactipenessieTcst Mo BCeM TrojlaM OOyYeHHs Ha YPOBHE CPEIHEro 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-
Husi . Hacrosimeidr pabodeil nporpamMmoil  mpemxycMaTpuBaeTCs
n3ydeHue yuyeobHoro npeamera «MaremaTuka» 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 yuebHOM 1utane Ha u3ydeHue matematuku B 10—11 kiaccax
OTBOIUTCS 5 Y4eOHBIX HAaCOB B HEJECIIO B TEUCHHE KaXJOro roja
obOyuenwns, Bcero 350 y4eOHBIX HacoOB .

TemaTnyeckoe IUIAHUPOBaHHUE y4eOHBIX KYpCOB M PEKOMEHJye-
MO€ pachpeneiieHne y4eOHOTO BPEeMEHH I M3YYSHUS OTIEIIBHBIX
TEM, IPEUIOKEHHBIE B HACTOSIIENH NporpaMMme, HaJgo0 paccMaTpu-
BaTh KaK NPHUMEPHBIE OPUEHTHUPHI B MOMOIIb COCTABUTEIIO aBTOP-
CKO#1 paboueill mporpamMMebl U Mpexjae BCero yuurento . ABTop padbo-
4ell mporpamMmbl BIPaBe YBEIWYWUTh WM YMEHBUIUTH HPENIIOXKEH-
HOE YHCJIO yUYeOHBIX YacOB Ha TEMY, UTOOBI YIIIyOUThCS B TEMATHKY,
3aMHTEPECOBABIIYIO OOYyYaloOUIMXCs, WJIM HAIlpaBUTh YCHIWS Ha
NpeonoJIeHHE 3aTpyAHEeHUN . JIOMyCTHUMO Tak)ke JIOKaJIIbHOE mepe-
pacmpeqieeHMe M NepecTaHOBKa JJIEMEHTOB COAEpIKaHUsS Kypca
BHYTPH JTAaHHOTO KJjacca .

KonmyecTBO NpOBEpPOUYHBIX padOT (TEeMaTUYECKHMH M HTOTOBBIN
KOHTPOJb KauecTBa YCBOCHUS ydeOHOro maTepualia) U ux Tl (ca-
MOCTOSITEJIPHBIE W KOHTPOJBHBIE pPAabOTHI, TECTHI) OCTAIOTCI 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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NAHUPYEMbIE PE3Y/IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATUKA»

OcBoenune ydyebHOTO mpeamera «MaTeMaTHKa» MOJDKHO obecrie-
YHUBaTh JOCTHI)KCHHUE HAa YPOBHE CPEIHEIO O0IIero oOpa3oBaHUs Clic-
NYIOIIUX JTUYHOCTHBIX, METAIPECAMETHBIX U MPEIMETHBIX 00pa3oBa-
TEJIbHBIX PE3yJIbTaTOB:

JMYHOCTHbIE PE3YJ/IbTATDI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS MPOTPaMMBbl yd4eOHOTO IIpei-
MeTa «MaTtemMaTuKka» XapakTepHU3yIOTCs:

I'pasicoanckoe eocnumanue:

c(OpPMHUPOBAHHOCTBIO TPAXKJIAHCKOW TMO3ULMHU  OOYyYaromerocs
KaKk aKTHBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHHCKOTO OOIIECTBa,
MIPEJCTABICHUEM O MaTEMaTHYECKMX OCHOBAaX (PyHKIIMOHUPOBAHMSA
pa3iUYHBIX CTPYKTYD, SIBJICHHN, NpOLEayp TI'pPakJaHCKOro oolie-
cTBa (BBIOOPHI, ONIPOCHI U IIP .), YMEHHEM B3aWMOJIEHCTBOBAThH C CO-
OUAIBHBIMH MHCTUTYTAMH B COOTBETCTBUHU C MX (QYHKUHSIMH U Ha-
3HAYCHUEM .

Ilampuomuueckoe 6ocnumanue:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON T'pa’kJaHCKON HMASHTHUYHOCTH,
YBa)XXEHHUsI K HPOLIIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHHEM K JOCTHIXKEHHUSIM POCCHICKHX MaTeMa-
TUKOB M POCCHHCKOH MaTeMaTHYECKOW IIKOJIBI, K HCIOJIb30BAaHHUIO
3THUX JIOCTMIKEHHUH B JIPYyTMX HayKaxX, TEXHOJOTHSX, cepax IKOHO-
MUKH .

JAyxX06HO-HPABCMEEHHO20 GOCRUMANUA:

OCO3HAaHHWEM JIYXOBHBIX IIEHHOCTEH pOcCCHiicKOro Hapoja; chop-
MHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHHS, JTHYECKOTO IOBEIe-
HUSI, CBA3aHHOTO C MPAaKTUYECKUM IMPHUMEHEHHEM IOCTH)XEHHUU Ha-
YKH U JeSITeIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MO-
CTPOCHUE YCTOWYHUBOTO OYYIIIEro .

Icmemuueckoe ocnumanue:

3CTETUYECKHUM OTHOLIEHUEM K MUPY, BKJIIOUAs ACTETUKY MaTeMa-
TUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PElIeHUH, paccyx-
JICHWI; BOCOIPUMMYHUBOCTRIO K MaTE€MaTUYECKUM acHeKTaM pa3JInd-
HBIX BUJIOB HCKYCCTBa .

Du3zuueckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO YMEHUS NPUMEHSITh MaTeMaTHYeCKHEe 3Ha-
HUsI B MHTEpECcax 3J0POBOTO M 0e30ImacHOTO oOpasa >KHW3HU, OTBET-
CTBEHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHHE,
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cOaslaHCUPOBAHHBINA PEXHUM 3aHIATHH U OTAbIXa, peryJisipHas (usu-
yeckasi aKTUBHOCTB); (PU3MYECKOIr0 COBEPIICHCTBOBAHMS, NpPHU 3a-
HSTHUAX CIIOPTHUBHO-03/I0POBUTEIBHON JESITEIBHOCTHIO .

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM II€HHOCTH TPYIOJIOOUs; WH-
TEPECOM K pa3IMuHBIM cepaM npodeccHoHaIbHOU NIEATEIHLHOCTH,
CBSI3aHHBIM C MaTEMaTHKOW M €€ MPUIIOKECHUSIMU, YMEHHUEM COBEp-
mIaTh OCO3HAHHBIN BBIOOP OynayIieid mpodeccuu W peaTn30BBIBATH
COOCTBEHHBIE >XU3HEHHBIC IUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO
K MaTeMaTH4YeCcKOMYy OOpa30BaHMUIO M CaMOOOpa30BaHHUIO Ha IPOTS-
JKEHUH BCEH >KM3HM; TOTOBHOCTBIO K aKTMBHOMY YYacTHIO B pellle-
HUW MPAKTHUECKHUX 3aJad MaTeMaTH4YECKON HaIpaBJICHHOCTH .

DKonozuueckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO DSKOJIOTHUYECKOW KYyJIbTYypbl, MOHUMaHHUEM
BJIVSIHUS COLIMAJIBHO-DKOHOMHUYECKHX IIPOIECCOB Ha COCTOSHHUE
NPUPOJHOU U COLUAIIBHOM Cpebl, OCO3HAHHEM I'JI00aJIbHOr0 Xapak-
Tepa SKOJIOTHYECKUX IMPOOJIeM; OpHUEHTAallMel Ha NPUMEHECHHE Ma-
TEMaTHYECKNX 3HAHUW JIs pELICHMs 3a7ad B OOJIACTH OKpY»Karo-
meﬁ CpCabl, IIaAHUPOBAHUA ITOCTYINKOB MW OLICHKH HMX BO3MOXXHBIX
MTOCJICACTBHUH JUISI OKPY’KarOMIEH Cpensl .

Ilennocmu nHayunozo no3Hawnus:

c(hOpPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY yPOBHIO Pa3BUTHS HayKH M OOIECTBEHHON NMPAaKTHKH,
IMOHMMaHHEM MaTeMaTU4YeCKOH HayKuh KakK cdepbl 4enoBeYecKou
ACATCIBHOCTH, 3TAaIlOB eé pasBUTHUA W 3HAYUMOCTH [JIsd Pa3sBUTHUA
OUBWJIN3AIMH; OBJIAJCHHUEM S3bIKOM MaTeMaTHKH M MaTeMaTH4e-
CKOHMl KyJIbTYpOW Kak CpPEICTBOM IO3HAHHUS MHPA; TOTOBHOCTBHIO
OCYILECTBJIATh MPOEKTHYIO M HCCIEH0BATEIbCKYIO IESTeJIbHOCTD
UHIWBHUAYAJIbHO U B I'PYIIIE .

METAMPEAMETHBIE PE3Y/IbTATbI

MeTtarnpenMeTHbIe pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI YIEOHOTO
npeaMera «MaremMaTuKa» XapakKTepU3yKTCs OBJIaACHUEM YHUBEP-
CalnbHBIMHU MO3HAGAMEAbHBIMU OCUCMBUAMU, YHUBEPCAIbHLIMU
KOMMYHUKAMUGHBIMU  OCUCMBUSIMU, VHUBEPCAIbHLIMU pezy-
JIAMUBHBIMU OCUCINEUSIMU.

1) Vuusepcanvuvie noznasamenvmnwvle oeticmeus, obecnevusd-
om gopmuposanue 6a308blX KOSHUMUBHBLIX NPOYECCO8 00)4aio-
wuxcs (0ceoeHue Memooo8 NOSHAHUSL OKPYICAIOWe20 Mupd, npu-
MEHeHUe J102UYeCKUX, UCCAe008aAMENbCKUX — ONnepayull, YMeHull
pabomams ¢ ungopmayueir) .
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bBa3zoevie nozuueckue oeiicmeusi:

6 BBISIBJISITH M XapaKTEPHU30BaTh CyHICCTBCHHBIC MPU3HAKH MaTe-
MaTHYECKNX OOBEKTOB, MOHSITUH, OTHOIIECHNUH MEX/Ty MOHSITHSI-
Mu; (GOPMYJIMPOBATh ONpENEIICHUs IMOHSITHIH; yCTaHAaBIUBAThH Cy-
IIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIUHU, OCHOBAHUS JJIs1 0000-
IICHUSI ¥ CPABHEHUSI, KPUTEPUHU MPOBOJINMOTO aHAIIN3a;

6 BOCIpHUHHUMATh, (DOPMYJIMPOBATh U NPeoOPa30BBIBATH CYXKIACHUS:
YTBEPAUTEIbLHBIC U OTpULIATEIbHBIC, €AUHUYHBIC, YacTHbIE U 00-
IIHE; YCIOBHBIE;

6 BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBS3H
M IIPOTUBOpEUUs B (paKkTax, JaHHBIX, HAOJIIOJICHUSX U yTBEPIK/JIC-
HUSIX; TIpeajlaraTh KPUTCPHUH JJIsI BBISIBICHHUSI 3aKOHOMEPHOCTEN
W TIPOTHBOPEUUM;

6 neyaTh BBIBOJIBI C MCIIOJIL30BAHUEM 3aKOHOB JIOTHMKH, JSTYKTHB-
HBIX M MHJIYKTHBHBIX YMO3aK/IIOUYCHUH, YMO3aKIIOYSHUH MO aHa-
JIOTHH;

6 MPOBOJAWUTH CAMOCTOSITEIIPHO JOKAa3aTeJIbCTBA MAaTEMAaTHYECKHUX
YTBEpXKJIACHUN (MpsiMble U OT IMPOTUBHOIO), BBICTPAMBATh apry-
MEHTAIUIO, MPUBOJUTH IPHUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBI-
BaTh COOCTBEHHBIC CY’K/JICHUS W BBIBOJIBI;

6 BBIOMpaATh CIOCOO pemieHuss ydeOHOW 3ajaun (CpaBHHUBATh He-
CKOJIBKO BapHUaHTOB pEIICHUs, BBIOMpaTh Hauboyiee IMOIXOASIINN
¢ y4€TOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPUEB) .
bazoevie uccneooeamenvckue oeicmeus:

6 HMCIOJIb30BaTh BONPOCH KaK HCCIIEAOBATEIbCKUI HWHCTPYMEHT
o3HaHus; (GOPMYJIMPOBATh BOMNPOCHI, (PUKCUPYIOIIHE MPOTHUBO-
peuure, mpodieMy, yCTaHaBINBAaTh UCKOMOE M JaHHOE, (OpMHUpO-
BaTh T'UIIOTE3Yy, apryMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHUE;

6 IPOBOJIMTh CAMOCTOSITEIbHO CIJIAHUPOBAHHBIM DKCIIEPUMEHT, HC-
CJIEJIOBAHHE I10 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0O0BeKTa, SIBICHUSI, IIPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BbEeKTaMH, SIBICHUSIMH, IPOIIECCaMU;

6 CaMOCTOSITEIbHO (OPMYyIHPOBATH O00OOMIEHNUS M BBIBOJBI IO pe-

3yJbTaTaM NPOBEAEHHOrO HAOJIIOJICHUSI, HCCIIEIOBaHMs, OICHU-

BaTh JJOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000-

MICHUM;

IIPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIECCa, a TaKXKE BbI-

JIBUTATh TPEIITOJIOKEHHUSI O €ro pa3BUTHUH B HOBBIX YCJIOBHSIX .

Paboma ¢ ungpopmayueii:

6 BBISIBJIATH J1Ie(pUIUTHI MHDOpPMALIMN, JAHHBIX, HEOOXOINMBIX JJIs
OTBETa Ha BONPOC M JUISI PELISHUs 3ajla4H;

o
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6 BEIONpATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHa-
JIN3UPOBATh, CHUCTEMAaTH3UPOBATh W HMHTEPIPETUPOBATH HHQOP-
MaIio pa3iIndHbIX BUIAOB M (OPM IpeacTaBICHUS;

6 CTPYKTYypHUpOBaTh MH(OOPMAILINIO, MPEJICTABISITL €€ B pa3iIndHbIX
dbopmax, wiIroCTpUpOBaTh rpadUIECKU;

6 OIIEHMBATh HAAEKHOCTh MH(GOPMAIIMHA IO CaMOCTOSITEIBLHO cdop-
MYJIUPOBaHHBIM KPHUTEPHSIM .

2) Vuusepcanvivie KOMMYyHUKamMuUeHnvle Oelicmaus,, obecneydu-
8aiom chopmupo8anHoOCms COYUAIbHBIX HABLIKOE 0OYUAIOUUXCSL.
Oowenue:

6 BOCIIpUHUMAaTh U (GOPMYJIHNPOBATh CYXXJACHHUS B COOTBETCTBHU
C YCJIOBUSIMU M LIEJISIMU OOIIEHUS; SICHO, TOYHO, I'PAMOTHO BBIpa-
’)KaTh CBOKO TOYKY 3pE€HHSI B YCTHBIX M HHCBMEHHBIX TEKCTaX,
1aBaTh MOSICHEHMS IO XOXy pEIIeHUs 3aJadd, KOMMEHTHPOBAaTh
MOJIyYCHHBIN pe3ysbTaT;

6 B x0J1e 00CYy >KJIeHUsI 3aJlaBaTh BOIPOCHI 10 CYIIECTBY 00CyXJae-
MOH TEeMbl, HMpOOJIEeMbl, pPEIIaeMOil 3aaadd, BBICKA3bIBaTh HJICH,
HalleJICHHBIE HA TOWUCK PEIICHUsS; COIMOCTABIISITH CBOM CYXXICHHS
C CYXICHHSIMH JPYrMX YYaCTHHKOB JHaJiora, OOHapy>KUBATh
pasnuyure U CXOACTBO IO3MIMI; B KOPPEKTHOU (popme dhopmyiiu-
poBaTh pa3HOTJIACHUs, CBOM BO3Pa>KCHMUS;

MPEeJCTaBJISTh Pe3yjbTaThl PEIICHUs 3aJadyu, dKCIIEPUMEHTa, HC-
CJIEJIOBaHUs, MPOEKTa; CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BbI-
CTYIUICHHUS ¢ y4€TOM 3ajJ1ay NMPE3CHTAIlUN U OCOOCHHOCTEH ayau-
TOpHUH .

Compyonuuecmaeo:

6 TIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIeCTBAa KOMAaH/THOW W MHIH-
BUIyJIbHOW pabOThI IIPU PEIIEHNH YYEOHBIX 3a1a4; IPUHUMATh
[1eJIb COBMECTHOM NesITEeIbHOCTH, INIAHUPOBATh OPraHU3aIHNIO CO-
BMECTHOM paboThl, pacnpeneiasTh BUABI padOT, 1OroBapHBaTHCS,
00CyK1aTh MPOIECC U Pe3yJbTaT padOThl; 0000MIaTE MHCHUS HE-
CKOJIBKUX JIOACH;

6 y4acTBOBaTh B I'PYHIIOBBIX (hopmMax palboThl (00cyxaeHus, oOMeH
MHEHHH, «MO3rOBbI€ LITYPMbD» W HHbIC); BBINOJHSITH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOM JICUCTBHUS C JIDYTHMH 4YJICHAMH
KOMaH/bl; OIICHUBATh Ka4eCTBO CBOETrO BKJIaJa B OOIIMN MPOTYKT
[0 KpUTEpHsIM, C(HOPMYJIHUPOBAHHBIM yYACTHUKAMH B3aUMOJICH-
CTBUS .

o

3) Vuusepcanvnuvie pecynsamuenuvie Oeiicmeus, obecnedusarom
Popmuposarue cMbICA08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JUYHOCIU .
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o

Camoopzanuzayusn:

COCTaBJISITh IJIaH, aITOPUTM pEIISHUs 3aJadM, BEIOMpaTh criocod
peureHust ¢ yu4éTOM HMEIOIINXCS PECypPCOB M COOCTBEHHBIX BO3-
MO>KHOCTEM, apryMeHTHPOBaTh U KOPPEKTHUPOBATh BApUAHTHI pe-
HIeHUH ¢ y4€ToM HOBOW MHGOpPMAIIHH .

CamoKoHmpons:

BJIAJICTh HaBBIKAMHU ITO3HABATEIBHOU PeQIIEKCHM KaK OCO3HAHUSA
COBEpIIAEMBIX JACHCTBHUII U MBICIUTEIBHBIX IPOLIECCOB, UX pe-
3yJbTAaTOB; BJAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
nporecca U pe3yabTaTa pelleHUss MaTeMaTU4eCKON 3a1a4u;
NpeaBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTBH IPU peElIe-
HUM 3a7lau¥d, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITENILCTB, NaHHBIX, HAWJACHHBIX OIIMOOK, BBISIBJICH-
HBIX TPYJIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSIM, OOBscC-
HSATh TIPUYHUHBI JOCTIDKCHHUSA WM HEJOCTHXXEHHS pPe3yJbTaTOB
JIeATEIFHOCTH, HAXOJUTh OIINOKY, /aBaTh OIEHKY IPHOOpPETEH-
HOMY OMIBITY .

MPEAMETHbBIE PE3Y/IbTATbI

IIpeameTHBIE pe3ydabTaThHl OCBOCHHsS pabodeil mporpaMMsbl Mo

MaTeMaTHKEe IIPEJICTAaBICHBI IO ToJamM OOydYeHHUs B paMKax
OTAENbHBIX KYpPCOB B COOTBETCTBYIOIINUX pa3jelax HacTOsIIen
ITporpammsi .

13
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PABOYASA NMPOrPAMMA YYEBHOIO KYPCA «AJIFEBPA W
HAYAJIA MATEMATUYECKOIO AHAJTU3A»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

Kypc «Anrebpa m Hagasla MaTeMaTHYECKOTO aHaIW3a» SIBISICTCS
OTHUM W3 HamOoJiee 3HAUYMMBIX B IIPOrpaMMe CTapIIeil MIKOJIBI, TO-
CKOJBKY, C OJHOH CTOPOHBI, OH OOECIICUMBACT HHCTPYMCHTAILHYIO
0a3y JuIsl N3yYEeHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrou
CTOPOHBI, (POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIUICHUE y4Ya-
MIUXCS Ha YpPOBHE, HCOOXOIMMOM JJISI OCBOCHUS KYpPCOB HH(pOpMa-
THUKH, OOMIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH . B pamMkax maHHO-
ro Kypca ydalluecsi OBJIaJeBarlOT YHHBEPCAJIbHBIM SI3BIKOM COBpE-
MCHHOUW HayKH, KoTopas (QOpMyIHpyeT CBOH JOCTIDKCHUS
B MaTeMaTHYECKO#l dopme.

Kypc anre6psl u Hagan MaTeMaTUYECKOTO aHaJIM3a 3aKJIaabIBaeT
OCHOBY ISl yCIICIIHOT'O OBJIQJICHUSI 3aKOHAMH (PU3UKU, XUMUHU,
OMOJIOTUHM, MOHUMAaHUS OCHOBHBIX TCHICHIIMHA KOHOMHKH WU OOIIIe-
CTBEHHOM JKHU3HHU, TTIO3BOJIACT OPUCHTHUPOBATHCA B COBPEMCHHBIX
MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30-
BaTh UX B IIOBCEOHEBHOW >XHM3HH . B Toke Bpems OBIajicHHE al-
CTPaKTHBIMH M JIOTHYECKU CTPOTUMH MaTEeMAaTUYSCKUMH KOHCTPYK-
USIMH pa3BUBaET YyMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, 0OOCHOBBI-
BaTh HCTUHHOCTH YTBEPKIACHUSI, HCIIOJb30BaTh 0O0OOIICHHE
U KOHKpeTH3anui, abcTparmpoBaHWE W aHAIOTHUIO, (GOPMHUPYET
Kp€aTHuBHOC U KPUTHUYCCKOC MBIIIJICHUEC . B XO0A€ U3YUYCHUA anre6p51
M Ha4daJl MaTeMaTHYECKOT0 aHaJIM3a B cTaplleil MKOoJe yJyaliuecs
MOJYYarOT HOBBIM OMNBIT PEIICHUS IMPHUKIATHBIX 3aJlad, CAMOCTOSI-
TEIBHOTO IMTOCTPOCHUS MaTEMAaTUICCKUX MOJISICH peaIbHBIX CUTY-
aHHﬁ U HWHTEpHIpEeTaliv IIOJIYUYCHHBIX pelHeHPIﬁ, 3HAKOMJITCs
C IpUMepaMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUpPOIC, Ha-
YK€ M B UICKYCCTBE, C BBIJTAIOIIIMMHUCS MaTEMaTHYECKUMH OTKPBITH-
sAMHU 1 UX aBTOpaMH .

Kypc oGmagaer 3HaAYUTEILHBIM BOCIMTATEIBHBIM IMOTESHIIMAIOM,
KOTOPBIN peanu3yeTcsi Kak depe3 ydeOHBIH MaTepuall, ClIoCOOCTBY-
o GOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUsS, TaK M Yepe3
cnenuduKky ydyeOHOU ASSITEIBHOCTH, TPEOYIOmEH cCamMOCTOSTEIILHO-
CTHU, aKKYpPaTHOCTH, HpO}IOH}KHTGJ’[BHOﬁ KOHICHTPpAllMU BHHUMAaHUA
W OTBETCTBEHHOCTH 3a ITOJyYCHHBIH pe3ysbTar.

B ocHoBe meTonunku oOyueHust ainrebpe M Hadajgam mMaremaTrhde-
CKOTO aHaJIN3a JICKUT ACSITEIBHOCTHBIA MPUHIIUIT OOyUCHHUS .
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B cTpykrype Kypca «AinrebGpa m Hadajga MaTeMaTHYECKOro aHa-
JIN3a» MOXKHO BBLIECIUTH CIEAYIOLIUE COAEp)KaTeIbHO-METOAUYEC-
ckue nmuHuN: «Yucna u BeraucieHus», «OyHKIUHN U TpaduKmn»,
«YpaBHeHHUs: U HepaBeHcTBa», «Hauama maTeMaTuueckoro aHau-
3a», «MHoOXkecTBa U JOTrHKa» . Bce OCHOBHBIE cOoaepiKaTelbHO-MeE-
TOAWYECKHUE JIMHUW U3yYaroTCsl Ha MPOTSDKEHUM ABYX JIET OOydeHUs
B CTapuleil MIKOJIE, ECTECTBEHHO MOMOJIHSA APYT Apyra U MOCTENEH-
HO HAacChIIIasiCh HOBBIMM Te€MaMHU U pa3neiaMu . MOXXHO ¢ yBEepeH-
HOCTBIO CKa3aTh, YTO JAaHHBIH KypC SBJSETCS HHTETPAaTUBHBIM,
ITOCKOJIBKY OOBEIUHSIET B ceOe coaep’kaHMEe HECKOJIBKHX MaTema-
TUYECKUX IHUCLUIUIMH: anrebpa, TPUTOHOMETPUs, MaTeMaTUYEeCKUI
aHalu3, Teopus MHOXKecTB U ap . Ilo Mepe Toro kak ydaiuecs OB-
JTafeBaroT BCE OoJiee MIMPOKUM MaTeMaTHYECKHUM aIlapaToM, Y HUX
IocJieJ0BaTeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCSI YMEHHE CTPO-
UTh MaTeMaTHYECKyIO0 MOJeJib peajJbHON CHUTyaluyd, HOPUMEHATH
3HaHMWS, TOJIydeHHBIE B Kypce «AnreOpa W Havajla MaTeMaTHYECKO-
ro aHajanu3a», JUISl PEIICHHS CAMOCTOSTEIHLHO C(hOPMYIHPOBAHHOMN
MaTEMaTUYECKON 3a7a4uu, a 3aT€M HUHTEPIPETUPOBATH MOJyUYECHHBIN
pe3ynbTar.

CogepxaTeabHO-METOAUYECKAsA JTUHUSA «YHHcaa U BBIYUCICHUSD)
3aBepuiaeT GOpPMHUPOBAHUE HABBIKOB HCHOJIB30BAHUS JICHCTBUTEIIb-
HBIX YHCEJI, KOTOpOe ObLJIO HauyaTO B OCHOBHOH miKoJsie . B crapuieid
IIKOJIE 0c000e BHUMAHUE yAessieTcs (OPMHUPOBAHHUIO ITPOYHBIX BBI-
YUCIIMTEIbHBIX HAaBBIKOB, BKIIOYAIOIMNX B ce0s HCIIOJIb30BaHUE
pasznuuHbIX (GOpPM 3alUCH JASHCTBUTEIILHOTO YHCIIa, YMEHHUE palu-
OHAJIBHO BBINIOJHSATE JACHCTBUS C HUMH, JAeJIaTh HPUKUAKY, OIEHH-
BaTh pe3ynbrar . OOydarommuecs IOJy4YaroT HaBBIKH TNPHUOJIMKEH-
HBIX BBIYMCJIEHUN, BBIIOJHEHUS JIEHUCTBUU C YMCJIaMH, 3allMCAHHBI-
MU B CTaHJapTHOH ¢opme, UCIIOJb30BAaHUS MaTEeMaTHYECKHUX
KOHCTaHT, OLIECHUBAHUSI YHCIIOBBIX BBIPAXKEHUMH .

JIunus «YpaBHEHHUs] U HEPABEHCTBA» pealIM3yeTCsl Ha IPOTsIKe-
HUM BCEro oOydeHHUs B CTapIieil IIKOJIe, TOCKOJIBKY B KaXXKJIOM pa3-
JeJie IIporpamMMbl IPEAYCMOTPEHO PEUICHHUE COOTBETCTBYIOLIUX 3a-
Jad . Yyamuecs OBJIAJAEBAIOT Pa3IUYHBIMH METOJAaMH pPELICHUs
LIeJIbIX, PAalMOHAJIbHBIX, MPPALMOHAJIbHBIX, IIOKAa3aTEJbHBIX, JIOTa-
pUPMHUYIECKHUX W TPUTOHOMETPUYECKHX YpaBHEHUI, HEPaBEHCTB
U ux cucteM . [lomydeHHbIE yMEHHUSI UCIOAB3YIOTCS IIPU HUCCIIEI0Ba-
HUM (QYHKOUH C TOMOIIBIO ITPOM3BOIHOM, PEIICHHWHM HPHUKIATHBIX
3a7a4 M 3a7lad Ha HAXOXXJACHHWE HAMOOJBIINX M HAWMEHBIINX 3Ha-
gyeHuid ¢QyHkuuu . JlaHHas cojepykaTesibHas JIMHUSI BKJIFOYAET
B ce0st Takke (OpPMHPOBAHNE YMEHHH BBIIIOJHATH pacyéThl 1o (op-
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MyjaMm, npeoOpa3oBaHUs LEIbIX, PAalHMOHAIBHBIX, HPPALUOHAIb-
HBIX U TPUTOHOMETPUYECKHUX BBIPAXXEHUN, a TaK)Ke BBIPAXKECHUMH,
coJeprKallluX CTENeHU W sorapudmsbl . brarogaps u3ydeHuro anre-
OpandecKoro marepuaja IpOUCXOJUT JHajibHelIIee pa3BUTHE aJro-
PUTMHUYECKOTO M aOCTPAaKTHOTO MBILNUICHHS Yy4Yalluxcs, (GOpMHUPY-
FOTCSI HaBBIKM JEIYyKTUBHBIX PACCYXKIECHUI, pabOTHI C CHMBOJIbHBI-
MU (popMaMH, TPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH
B BHUJIC PAaBEHCTB M HEPABEHCTB . AyireOpa npejJiaraet 3¢ QpeKTuBHbIC
WHCTPYMEHTBI JJIs1 pEHIeHUs NPAaKTUUECKUX U EeCTECTBEHHO-Hayu-
HBIX 33724, HarJIsiTHO JE€MOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bI-
Ka HAyKH .

CopneprkarenbHo-MeToanueckass JUHUsT «DyHknuu u rpadukm»
TECHO MEPEIUIETAETCsI C APYTUMHU JUHUAMHU Kypca, MOCKOJIbKY B Ka-
KOM-TO CMBICJIE 3a4a€T MOCAEN0BATENbHOCTh U3YUYEHHUsI MaTepuana .
H3ydyeHue cTeEneHHOM, IMoKa3aTeIbHOM, JOrapupMUUecKo U TpH-
TOHOMETPUYECKUX (YHKIMH, UX CBOMCTB M TpadHUKOB, HCIIOIB30-
BaHMe (GYHKIMH JUIST pEemICHUs 3a7ad U3 IPYTUX ydeOHBIX mpenme-
TOB U peaJbHOM >KU3HH TECHO CBA3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C PELICHUEM YPaBHEHUU U HEpaBeHCTB . IIpu sTom
OorpIIoe BHUMAHUE yaelsieTcs GOPMHUPOBAHUIO YMEHUs BbIpakaTh
dbopMynamMu 3aBHCHMOCTH MEXJY pPa3IMYHbIMU BEJIMYMHAMU, HC-
CJIEJIOBATh IOJIyYeHHbIE (DYHKIIMH, CTPOUTH UX rpaduku . Marepu-
aln 3TOH COJEep)KaTeJIbHOW JIMHUM HALEJIEH Ha pa3BUTHE yMEHUM
U HABBIKOB, MO3BOJISIIOIIMX BbIpakaTbh 3aBUCUMOCTH MEXJY BEIH-
YUHAMH B pa3iindHON (opMe: aHAITMTHYECKOM, rpaduyueckoit u cio-
BecHOM . Ero nzyuenune crioco6CTByeT pa3BUTHIO aJIrOPUTMHUYECKOTO
MBIIIJIEHUSI, CIOCOOHOCTH K OOOOIEHHWIO M KOHKPETH3allnHu, HC-
I10JIB30BAHUIO AHAJIOTUH .

ConepxarenbHas nuHusl «Hauana maTremMaTH4eckoro aHain3a»
HO3BOJISAET CYHIECTBEHHO PAaCIIUPUTh KPYT KakK MaTeMaTH4YECKHUX,
Tak W OPUKIJIAJHBIX 3a7a4, JOCTYIHBIX 00y4arommMcsi, y KOTOPBIX
HOSIBJISIETCS BO3MO>XXHOCTB MCCJIEIOBATh U CTPOUTH rpadpuku QyHK-
UM, ONPENessITh X HAanOOJbIINE U HAUMEHBIIINE 3HAYCHHUS, BbI-
YUCISITH IIomaan GUryp u oObEMBI TeJI, HAaXOJUTh CKOPOCTH
U YCKOpEHMs mpoueccoB . JlaHHasi coneprKaTeyibHasi JUHUSL OTKpPbI-
BaeT HOBBIE BO3MOXXHOCTH MHOCTPOCHHUS MaTEMaTHYECKHX Mojenei
pealbHBIX CUTyallul, HAXOXKJICHUS] HAUJIYUIIEro PElICHUsI B IIPU-
KJIQIHBIX, B TOM YHCJIE€ COIIMAJIbHO-dPKOHOMHYECKHUX, 3aJadax . 3Ha-
KOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET pas-
BUTHIO aOCTPaKTHOTO, (POPMaJILHO-JIOTHYECKOTO M KPEaTHUBHOI'O
MBIIIUICHUSI, (POPMHUPOBAHUIO YMEHHUN pacrio3HaBaTh MNPOSBICHUS
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3aKOHOB MaTeMaTHMKH B HayKe, TEXHHUKE M HcKyccTBe . OOyyaromu-
ecsl Y3HAIOT O BBIJAIOIIUXCS pe3yibTaTax, IMOJyYSeHHBIX B XOJ€ pas-
BUTHSI MaTEMaTHKN KaK HayKH, U UX aBTOpax .

CopneprkaTebHO-METOAuYEeCcKast JINHUSI «MHOXKecTBa M JIOTHKa»
B OCHOBHOM IIOCBSIIIIEHA 2JIEMEHTAM TEOPHH MHOXKECTB . TeopeTu-
KO-MHO>XECTBEHHBIC TMPEACTABICHUS NPOHU3BIBAIOT BECh KYypC
IIKOJIFHOM MaTeMaTHKH W TIpeJuiararoT Hambojiee yHHBEpPCAITbHBIN
SI3BIK, OOBEIMHSIIOIINNA BCE pasdesibl MaTeMaTHUKU M e€ IpHII0XKe-
HUW, OHH CBSI3BIBAIOT Pa3Hble MAaTeMaTUYECKUE JTUCIUIIINHBI B €IU-
HOe 11enoe . [ToaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIFHUKY ITOHH-
MaTh TEOPETUKO-MHOYXECTBEHHBIH SI3BIK COBPEMEHHOW MaTeMaTHKHU
W UCIOJIB30BAaTh €ro AJisd BbIPpAXXCHUA CBOUX MBICJIEH .

B kypce «AnreOpa W Hagajla MaTeMaTHYECKOTO aHAIIM3a» IIPU-
CYTCTBYIOT TakK)X€ OCHOBBI MAaTEMaTHYECKOTO MOICIUPOBAHUS,
KOTOpBIE MPU3BaHBI CHPOPMHUPOBATH HABBIKM ITOCTPOCHHS MOJEIEH
peanbHBIX CHUTYyaIlWil, HCCICAOBAHUS dTUX MOJCIICH ¢ MOMOMIBIO ar-
mapata aiureOpbl W MaTEeMaTHYECKOTO aHallm3a W HWHTepHIpeTa-
oUW TIOJIYYCHHBIX PE3yJabTaTOB . Takue 3aJaHUs BIIJICTCHBI B KaXK-
B M3 pa3felioB IMpOorpaMMbl, MOCKOJIBKY BECh MaTepual Kypca
IIUPOKO HCIIOIB3yeTCs IJIsl pPEHICHUS MPUKIATHBIX 3amad . [lpm
PCIICHUHN PCAJTIbHBIX TMPAKTHYCCKUX 3aJad Yydalluecsa pa3BUBaArOT
HaOJII0aTEeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBATHCS, WCIIOJIH30BAaTh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3H-
poBath mpodiemy . JleATembHOCTh IO (OPMHUPOBAHUIO HABBIKOB
peuieHusl MpUKIaAHbIX 33Jlad OpraHu3yeTcsi B IIpOllecce H3yde-
HHUSI BCEX TeM Kypca «AJredpa m Hadajga MaTeMaTHYECKOTO aHaJIU-
3a» .

MECTO YYEBHOIO KYPCA B Y4EBHOM MJIAHE

CornacHo yuyeOHOMY 1utaHy B 10—11 kiraccax m3ydaercs ydeo-
HBIH Kypc «Anrebpa W Hadajla MaTeMaTHYECKOTO aHaJIN3a», KOTO-
pBIf BKIIIOYaeT B cebs cIeayronue OCHOBHBIC pa3Jenbl coaeprka-
HUs: «Hucna U BIYUCICHUS», « Y paBHEHUSI 1 HEPABEHCTBAY,
«Dyaknun u rpadukn», «Hawama wmareMaTHUecKOoro aHamIHu3a»
U «MHOMXKecCTBa U JIOTUKA) .

B yueObnoMm nuiane Ha nM3ydeHHe Kypca anareOpbl M Hadall MaTe-
MaTHYE€CKOI'0 aHaJIM3a OTBOJUTCS HE MeHee 2 y4eOHBIX 4acoB B He-
nemro B 10 kmacce m He MeHee 3 ydyeOHBIX 4YacOB B HEICIIO
B 11 xmacce, Bcero 3a ABa roja ooydeHuss — He MeHee 175 yueOHbIX
qacosB .
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NJIAHAPYEMBIE MPEAMETHbBIE PE3Y/IbTATbI
OCBOEHMA PABOYEN MPOrPAMMbI KYPCA
(MO rogAM ObYYEHMA)

OcBoeHne yuebHOTO Kypca «Anrebpa 1 Hadaga MaTeMaTHIECKOTO
aHaJIM3a» Ha ypPOBHE CpEeJHEro obliero odpa3oBaHUs JOJKHO 00e-
CHeYHBaTh JOCTHIKCHHE CIEAYIOIINX IPEIMETHBIX OOpa3oBaTeib-
HBIX Pe3yJIbTaTOB!

10 knacc
Yrcna m BbluMCAEHUSA

6 OnepupoBaTh MOHSATHUSIMHU: pAalHOHAIbHOE H  JEHCTBUTEIIBHOE
YHCJIO, OOBIKHOBEHHAs! U JeCSITUYHasi ApOOb, MPOLIEHTHI .

6 BpIMonHITE apudMeTHUecKue OIepanud ¢  paldoOHAILHBIMU
U NEUCTBUTEIIBHBIMU YUCJIAMU .

6 BpimosHsATe NpuOIMIKEHHBIC BBIYUCIICHUS, HCIOJIB3Ysl IpaBuUiia
OKpYTJEHHUs, AeNlaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BBIYUCICHUM .

6 OnepupoBaTh NOHATHUSIMU: CTEIEHb C LIEJIBIM ITOKa3aTelIeM; CTaH-
maptHas ¢GopMa 3alnuCcH EHCTBUTEIBHOIO YHCIIa, KOPEHb HATy-
pajbHOM CTEeNEeHH; HMCHOJIb30BaTh MNOIAXOJMSIIYI0 (OpMYy 3amucu
JEUCTBUTENIBHBIX YHCEI [UII pPELIeHUs MNPakTUYEeCKUX 3a1ad
U IIPEIACTABJICHUS JaHHBIX .

6 OmepupoBaTh IOHSITUAMHU: CUHYC, KOCMHYC M TaHI€HC IIPOU3-
BOJIBHOI'O YIJIa; UCIIOJIb30BaTh 3allMCh IIPOU3BOJIBHOTO yIJla 4epes
oOpaTHBIE TPUTOHOMETPUUYECKHE (YHKIIHH .

ypaBHeHMf-l M HEPABEHCTBa

6 OrnepupoBaTh IOHITHIMH: TOXXICSCTBO, YpaBHCHHE, HEpaBCH-
CTBO; 1I€JIOe, pallMoOHaJIbHOE, UppaIlMOHAJIbHOE ypaBHEHHUE, HEpa-
BCHCTBO; TPUTOHOMETPHUUECKOE ypaBHCHHUE;

6 BBITIOTHATE TIpeoOpa3oBaHUs TPUTOHOMETPHYCCKUX BBIPAKCHUN
W pemraTh TPUTOHOMETPUYCCKHUE YPaBHCHUS .

6 BBITONHATE TIpeoOpa3oBaHUs IENIBIX, PAllUOHAJIBHBIX U HUPpaIU-
OHAJIbHBIX BBIPAXKCHHUN M PCIIATh OCHOBHBIC THITHI II€JIBIX, PallH-
OHAJIBHBIX M HPPAIMOHAIBHBIX YPABHCHHUUW U HEPABEHCTB .

6 IlpuMeHsITh YpAaBHCHUS M HEPABEHCTBA JJIsl PCIICHHS MaTeMaTH-
YEeCKHUX 3aJla4y M 3aJlad U3 Pa3IudHbIX o0OJacTeld HayKh U peaib-
HOM >KU3HU .

6 MonenupoBaTh peajlbHbIe CUTyalluud Ha SI3BIKE alreOphbl, COCTaB-
JISITh BBIPA)XKCHUS, YPAaBHCHUS, HEPABCHCTBA IT0 YCJIOBHI 3aja-
9H, UCCIeN0BATh MTOCTPOSHHBIE MOJEIHN C MCIOJb30BAHUEM arlma-
pata anreopsl .

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knacchl 18



OYHKUMU 1 rpadUKM

6 OmepupoBaTh HOHATHUSAMH: (YHKIHSA, CIIOCOOBI 3adaHUsA (QYyHK-
MU, 00JIaCTh OIPEJIeJICHNUSI U MHOYXECTBO 3HA4YeHUW (YHKIHH,
rpaduk GyHKIUH, B3AUMHO OOpaTHbIC (DYHKIIHU .

6 OmepupoBaTh MOHATHIMH: YETHOCTh M HEYETHOCTH (PyHKINH,
Hynau (QYyHKOHH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA .

6 Vcmonmp3oBath Tpaukyn (GyHKOHH I pElIeHHUs YpPaBHEHUIM .

6 CTpouTh M 4YUTaTh rpauKu JTUHEHHOW (YHKIHMH, KBAJIPATHUIHOMN
byHKIUH, cTeneHHON (YHKUIHUHU C IEJIBIM ITOKA3aTEJIeM .

6 lcnonb3oBaTh rpaduku GYHKUIHH JUISI KCCIIEOBAHUS IIPOIECCOB
W 3aBHCHMOCTEH NpH pPEHICHUHU 3aj1ad U3 IPYTuX Y4YeOHBIX Ipen-
METOB M PEAJbHOH KWU3HH; BBIpAXKaTh (HOpMYyJIaMH 3aBHUCHMOCTH
MCXKAY BCJIUYHUHAMMU .

Havyana matemMaTMyeckoro aHaam3a

6 OnepupoBaTh IOHIATHSMH: ITOCISHOBATEIBHOCTh, apudMeTHIe-
CKasli U TeOMETPUYECKasi IPOTrPECCHH .

6 OmnepupoBarh NOHATHSIMH: OECKOHEYHO YOBIBalOIIasi T'€OMETPH-
gecKash NpOrpeccus, cymMma OSCKOHEYHO YyOBIBarolieil reomMerpu-
YECKOM MPOrpeccui .

6 3azaBaTh IOCICIOBATEIBHOCTH Pa3IMYHBIMH CIOCOOaMH .

6 HMcnonp3oBaTh CBOMCTBA MOCJIEIOBATEILHOCTEH U IIPOrPECCU
JUIsS. pelIeHUs] pealibHbIX 3aJad MPHUKIAJIHOTO Xapakrepa .

MHoecTBa U formMka

6 OnepupoBaTh IOHATHUSIMHU: MHOYXECTBO, OIEpallUM HaJ MHOXe-
CTBaMH .

6 llcrionb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJjisl omnuca-
HUSI peajibHbIX IIPOLIECCOB U SIBJIEHUM, INPU pEUIeHUM 3ajayd U3
IPYTUX YYCOHBIX MPEIMETOB .

6 OmnepupoBaTh MOHATHSMH: OINpEJEICHUE, Teopema, CIE/ICTBUE,
I0Ka3aTeJILCTBO .

11 knacc

Yumcna 1 BblUMCIEHMA

6 OnepupoBaTh NOHATHAMH: HATypaJIbHOE, IEJI0O€ YHCIIO; HCIIOJb-
30BaTh IPU3HAKH ACIIMMOCTH LEIbIX YHCEJ, Pa3JIOKEHHUE YHcia
Ha MPOCTBhIC MHOXHTEJIN JUIsl pelIeHUs 3a1ad .
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6 OnepupoBaTh INOHSITHEM: CTEHEHb C pallMOHAIbHBIM MOKa3aTe-
JIeM .

6 OmepupoBaTh MOHATHUSIMHU: JIOTapu(pM dYHCIA, ACCATHIHBIE U Ha-
TypaJibHbIE JIOTapU(PMBI .

YpaBHeHWs 1 HepaBEHCTBA

6 IIpuMeHsTH CBOICTBa CTENEHHM JUIsl NpeoO0pa3oBaHMsl BbIpaXke-
HHUM; ONEepUPOBaTh MOHSITHUSIMH: MOKA3aTEIbHOE yPABHEHUE U HE-
paBEHCTBO; pellaTh OCHOBHBIE THUIBI MOKA3aTEJIIBHBIX yPaBHEHUN
U HEPaBECHCTB .

6 BBITONHATH NpeoOpa3oBaHUs BBIPAXKEHUM, COAEpIKaIIUX JIoTa-
pu(dMBI; oIepHUpoBaTH MOHSITHAMH: JOTrapu(PpMHUUECKOE ypaBHeE-
HHUE U HEPaBEHCTBO; pelIaTh OCHOBHBIEC THUMBI JIOTAPUPMHUYESCKUX
YpPaBHEHUUW U HEPABEHCTB .

6 HaxoauTes peleHuss OpOCTEHIINX TPUTOHOMETPUUYECKUX  Hepa-
BEHCTB .

6 OnepupoBaTh IMOHIATHUSIMHU: CHCTeMa JHWHEHHBIX ypaBHEHUH U eé
pelLIeHNEe; UCHOIb30BaTh CUCTEMY JUHEWHBIX YpaBHEHHUN IJIsI pe-
LIEHUs] NPAaKTUYECKHUX 3a7a4 .

6 HaxonuTp penieHus] IPOCTEHIIUMX CHUCTEM U COBOKYIIHOCTEM pa-
LIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB .

6 MoJiennpoBaTh peajibHbIE CUTyalluH Ha SI3BIKE aJireOopbl, COCTaB-
JIAITh BBIPA’KEHUSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 110 YCJIO-
BUIO 3a/la4yd, MCCJIEOBATh IIOCTPOEHHBIE MOJEIU C UCIIOIb30Ba-
HHUEM amrapara aiareOpsl.

OYHKUMU 1 rpadUKm

6 OmnepupoBaTh IOHITHSIMHU: NepHoANYEcKas (PYyHKIUS, IIpoMe-
)KYTKH MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMa (yHKIWH,
HanOoJblllee U HaWMEHbIIee 3HAYeHUs (YHKIHH Ha MPOMEXYT-
K€; HCIIONb30BaTh WX I HCCICAOBaHHUA (QYHKIIUH, 3aJaHHOHU
rpagukom .

6 OrnepupoBaTh NOHSTHUSIMH: IpadUKH MOKa3aTeJIbLHOH, jorapud-
MHUYECKON M TPUTOHOMETpUUECKUX (YHKIWIT; m300pakaTh UX Ha
KOOPAWHATHOM INTOCKOCTH W WCHOJIB30BaTh IS PEIICHUS ypaB-
HEHUIl U HEPABEHCTB .

6 1300paxaTh Ha KOOPJAWHATHOM TMJIOCKOCTH TpaUKH JIMHEHHBIX
YpaBHEHUIH W HCIIOJIB30BAaTh WX JUIS PEHICHUS CHUCTEMBI JIWHEH-
HBIX YpaBHEHUH .

6 HMcronp3oBark rpadukn (QyHKOHME Uil MCCIIeIOBaHUsI MPOIIECCOB
1 3aBUCHUMOCTEH W3 APYTUX YUEOHBIX AUCITUTUIUH .
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Hayana matemMaTMyeckoro aHaam3a

6 OnepupoBaTh IMOHATHSIMHU: HENpEphIBHAS (QYyHKIUS; IPOU3BO-
nHasi (GYHKLIHWW;, HMCIOIb30BaTh I'€OMETPUUYECKHH M (HU3UUYECKHH
CMBICJI IPOU3BOJHON AJIs1 pEelIeHUs 3a7ad.

6 HaxomuTe NpOW3BOOHBIE 3JIEMEHTAPHBIX (YHKUIHUH, BBIUYHUCISTH
MIPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO (DYHKITUH .

6 lcrionb30BaTh NMPOW3BOJHYIO JUIsl HCCIENOBaHUs (PYyHKIUM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, HPUMEHATh PE3yIbTAThI UCCIEN0-
BaHUS K ITOCTPOCHUIO TPA(HUKOB .

6 lcnonp30BaTh MPOU3BOJAHYIO JJIs HAXOXKJCHMUS HAWIydIlero pe-
IIEHUsS] B MPUKIAIHBIX, B TOM YHCJIE COIMAIBHO-9KOHOMHUYECKUX,
3aJay4ax .

6 OrepupoBaTh IMOHSITUSMHU: IepBooOpa3Hasi W MHTErpaji; IOHU-
MaTh NeOMETPUYECKUH M (U3UYECKUIH CMBICI MHTEerpasa .

6 Haxomutp mnepBoOOpa3HBIE 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISITH
uHTErpan mo ¢opmyne Herorona—JleiiOnmIa .

6 PemaTs nmpukiagHele 3a7a4d, B TOM YHCJIE€ COLUAIbHO-IKOHOMHU-
YEeCKOro M (pU3MYecKoro xapakTepa, CpeJCcTBaMU MaTeMaTH4de-
CKOT'0O aHanu3a.

COAEPXAHME YYEBHOIO KYPCA (M0 rOZIAM OBYYEHUSA)

10 xnacc

Yucna 1 BbIYMCNEHUA

Panuonanbubie yucia . OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOH,
MPOIIEHTHI, OECKOHEYHBIE IepUoaMYecKHe npodu . Apudmeruue-
CKHME Olepally C pallMOHaJIbHBIMHA YHCJIAMHU, TPeoOpa3oBaHUs UHC-
JIOBBIX BBIpakeHHU . [IpuMeHeHne npodOeil u MpOIeHTOB IS pelie-
HUS IIPUKIAJHBIX 3a7ad U3 pas3jIM4YHBbIX OTpaciiel 3HaHUM U peallb-
HOM KU3HHU .

JeicTBuTenpbHble uucia . PanyoHajlbHbIE W HUppallMOHAJIbHBIE
qucna . ApupMeTHIEeCKHe onepanui ¢ JeHCTBUTCIbHBIMHU YHUCIIAMU .
[MTpubnm>xEHHbIE BBIYHUCICHUS, IIpaBUJa OKPYIJICHHS, IPUKHIKA
U OLIEHKA pe3yJIbTaTa BbIYMCIICHUM .

Crenenp ¢ 1enbiM Tokazatenem . CraHmapTHas (opma 3amucu
JlecTBUTEIBbHOrO uncia . Mcnosp3oBaHue mnoaxoxasmed (opmsl 3a-
MUCH JACHCTBUTENIBHBIX YHCEN JJIsl PEIIeHUs NPaKTUYECKHUX 3ajad
W TPEJCTaBICHUS JTAHHBIX .

ApudmeTndecknii KOpeHb HaTypaJbHONW cTeneHH . JleficTBus
¢ apu(pMETHYEeCKUMH KOPHSMH HATypajIbHOM CTEICHH .

21 Paboyas nporpamma



CI/IHyC, KOCHMHYC MW TAQHI'CHC YHCJIOBOIO aprymeHrTa. ApKCI/IHyC,
APKKOCHUHYC, apPKTAaHI'€HC YHUCJIIOBOIo aprymeHTa .

YpaBHEHUA U HEpPaBEHCTBA

ToxnecTBa M TOXKJIECTBEHHBIC ITPEOOPA30BAHMUS .

IIpeobpa3oBaHnEe TPUTOHOMETPUIECKUX BEIpaKCHHUH . OCHOBHBIC
TPUTOHOMETpUYECKHE (HOPMYIIHI .

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

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

Pemenne nppannoHanbHBIX YPaBHEHHIH M HEPABEHCTB .

Pemrenne TpUrOHOMETPHUUECKUX ypPaBHEHHH .

IlpuMeHneHue ypaBHEHUII U HEPABEHCTB K PELICHUIO MaTeMaTH-
YeCcKHMX 3aJad W 3aJad U3 pa3’IndHbIX 00JlacTe HayKH M pealibHOM
JKU3HHU .

OYHKLUMU 1 rpadUKM

DyHKIUA, CIOCOOB! 3amaHus QyHKIuu . [ 'paduk ¢yskmun . B3a-
WMHO 0OpaTHbIe (DYHKIIUH .

OO0usiacTe OmNpeneNieHnss W MHOXKECTBO 3HaueHWH ¢yHkuuu . Hynm
¢ynknun . IIpomMexXyTKH 3HAKONMOCTOSTHCTBA . UETHBIE W HEYETHBIC
byHKIUH .

CrerneHHasi pyHKIUS ¢ HATYpaJILHBIM M LIEJBIM ITOoKa3zartesnem . EE
cBolicTBa u rpaduk . CBoiicTBa U rpaduk KOpHS N-OH CTCHCHH .

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

Havyana matemaTMyeckoro aHaiam3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3alaHUsl IOCIEI0BATEIBHOCTEN .
MOHOTOHHBIE OCIEAOBATENBHOCTH

ApudmeTndeckass U TeoMeTpHUYecKas mporpeccuu . beckoHedHO
yOnIBaromass reomerpuueckasi mnporpeccus . Cymma OECKOHEYHO
yOBIBarOIIe TeoOMEeTpUUEeCKOW mporpeccun . DopMyia CIOKHBIX
MIPOIEHTOB . VICITONb30BaHNE MPOTPECCUH UL PEUICHHUS PeallbHBIX
3a7a4 NPUKIIAJHOTO XapakTepa.

MHoOKecTBa 1 NormKa

MHokecTBO, onepanuu HajJ MHOXKecTBaMH . Jluarpammsl Ditne- pa—
Benna . IIpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O almnapara
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JJ1sl OMUCAHUsS peajabHbIX MPOLECCOB U SIBACHUM, NPU PELISHUU 3a-
J1a4 W3 JIPYTrUX Y4YEOHBIX MPEIMETOB .
Omnpenenenue, Teopema, CIEICTBUE, 10Ka3aTEIbCTBO .

11 knacc

Yrcna 1 BblYMCNEHUA

HarypanbHble u nensle uncnaa . [Ipu3Haky AeTUMOCTH LEIBIX YH-
cen.

CreneHs ¢ paluoHaIbHBIM NOKa3aTeneM . CBONCTBA CTETICHH .

Jlorapudgm umcna . JlecaTHUHbIE W HATypaJIbHBIC JIOTAPU(PMBI .

ypaBHeHMFI M HEPaBEHCTBa

ITpeobpa3oBaHre BBIPAXKECHUM, COAEPKAIINX JTOTAPUPMBI .

IIpeobpazoBanre BBIPKEHUM, COAEPXKAIIUX CTEIIEHH C pPaIno-
HaJbHBIM IOKa3aTeneM

ITpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB .

IToxazaTenbHble ypaBHEHUS U HEPABEHCTBA .

Jlorapudmuueckne ypaBHEHHs] U1 HEPABEHCTBA .

CucremMbl JHMHEHHBIX YypaBHEHMI . PeleHme mNpuKIagHBIX 3a7ad
C IOMOIIBIO CUCTEMBI JIMHEHHBIX yPABHEHUH .

CucrteMbl M COBOKYIHOCTH palMOHAJIBHBIX ypaBHEHUW U Hepa-
BEHCTB .

ITpumenenne ypaBHEHHUM, CUCTEM U HEPABEHCTB K PELICHUIO Ma-
TEeMaTHYECKUX 3a7lad W 3aJad W3 Pa3IMYHBIX obOjlacTeil HayKHu M pe-
AJIBHOM JKU3HHU .

OYHKUMU 1 rpadUKM

®yukums . Ilepuoguueckue ¢yHkiuu . [IpoMexkyTKM MOHOTOH-
HOoCcTH (yHKIMM . MakCUMyMbl U MUHHMYyMbl GyHKOuM . Hanbois-
Iee ¥ HamMEHbIIee 3HaueHHEe (YyHKIIMH Ha IPOMEXYTKE .

Tpuronomerpruueckue (QGyHKIIMHA, UX CBOWCTBAa M TpaduKH .

INokazarenpHass u Jorapudmudeckas ¢(YHKIHHA, HX CBOHCTBa
" TpaduKH .

Hcnonb3oBanne rpadukoB (QYyHKIWW JUIS PpEIICHUs ypaBHEHHUH
U JIMHEUHBIX CUCTEM .

Hcnonp3oBanue rpaduKoB (PYHKIHI JIsT MCCIIETOBAHUS IIPOIEC-
COB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPU PEIICHUHU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U peajIbHOM KU3HH .
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Hayana matemMaTMyeckoro aHaam3a

HemnpepeiBable QyHKIMH . MeTOn WHTEpPBAJIOB ISl PEIICHUS He-
paBEHCTB .

[MpousBomuass ¢Gyskuu . ['eomerpuueckuit u (U3UUCCKHA CMBICIT
[IPOU3BOJHOM .

[IpousBomHBIE D>IEMEHTAPHBIX QYHKOUHA . POPMyYIBI  HaXO0XKIe-
HHUSI TIPOU3BOHON CYMMBI, IPOU3BEACHUSI U YaCTHOTO (PyHKITUH .

[IpumeHeHne MPOM3BOOHON K HMCCIEIOBAaHHUIO (PYHKIHH Ha MOHO-
TOHHOCTB M 3KCTpeMyMbl . HaxoxneHue HamOOIbIIEro M HaNMEHb-
LIero 3Ha4yeHHs PyHKIMHA Ha OTPE3KE .

IIpumenenne NPOM3BOAHON JJIsI HAXOXKJICHUS HAWIYYIIEro pe-
LIEHUs] B NPUKIAAHBIX 3a7adax, s ONpeledeHHsT CKOPOCTH IIpo-
ecca, 3ajgaHHoro GopmMyJioil uiu rpaduKom .

IlepBooGpa3nas . Tabnuma mEepBOOOPa3HBIX .

WnTerpan, ero reoMeTpuyeckuii M (GuU3MUEeCcKHil cMmbIca . Bbramc-
JleHrne mHTerpama no ¢opmyine Herorona—IJleitOHuna .
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TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 70 yacoB)

Ha3BaHue pasaena (TeMbl)
(uucso yacos)

OCHOBHOEe cojepiKaHue pa3jesa
(TembI)

OCHOBHbIE BU/BI JeATEIbHOCTH
oGydyammuxcs

MHo2xecTBa palMOHAJIb-
HBIX U JeHCTBUTE/IbHBIX
4yuceJ. PaiuoHa/ibHbIe
YPaBHEeHHMs M HepaBeHCTBA
(144)

MHoxecTBO, onepanuy HaJl MHOXe-
ctBaMu . Jluarpammsl Oiinepa—BeH-
Ha .

Pannonansueie yncna . OOBIKHOBEH-
HBIC U JCCATUYHBIC IPOOH, IPOIICH-
ThI, 0ECKOHCUYHBIC MIEPUOIUNICCKUC
npobu . ApudmeTHueckue orneparun
C paluMoHaJIbHBIMHM YHCJIaMH,
npeoOpa3oBaHUsT YHUCIOBBIX BBIpaXKE-
aull . [Ipumenenne apobeil u TporeH-
TOB JUUISI pEIICHUS TTPUKITATHBIX
3aJ1a4 U3 pa3jIMdHbIX OTpaciaei
3HAaHUU U peaslbHOH >KU3HU .
JleiictBuTenbHbIe Yuciia . Pamuo-
HaJIbHBIC W HMPpAMOHAIBHEIC YHCIA .
ApudmeTuyeckue orepamnuu ¢ Ieu-
CTBUTCIBHBIMH YHuCTaMH . [IpuOiu-
JKEHHBIC BBIYUCIICHUS, ITpaBUJIA
OKPYTJICHUSI, IIPUKHUJIKA U OIICHKA
pe3yabpTaTa BBIYMCICHUN

ToskaecTBa U TOXKJIECTBEHHBIE
npeoOpa3oBaHus . YpaBHEHHE,
KOpeHb ypaBHeHUs. HepaBeHcTso,

Hcnoib30BaTh TCOPETUKO-MHOXKCECTBCHHBIH
armapat QJIs ONUCaHUs X04a peIICHUS
MaTeMaTUYECKUX 3a7ad, a TAKKE peaIbHBIX
MPOIICCCOB U SIBJICHUM, MIPHU PCIICHUU 3a7a4d U3
IpYruX y4eOHBIX TPEIMETOB .

OnepupoBaTh NOHATUAMU: PAlMOHATBHOE
YUCII0, JEHCTBUTEILHOE YUCIO0, OOLIKHOBEH-
Hasi Apo0Ob, MecsTUYHAs NPOOb, MPOIICHTHI .
BbINO/IHATL apu(pMETHUCCKHE OIepaIlui

C palMOHAJILHBIMHU U JCHCTBUTEIbHBIMHU

YU CIIaMU; TPUOIM>KEHHBIC BRIYUCIICHUS,
HCTIOJIB3YSl TIPaBUJIAa OKPYIJICHUS .

JlelaTh IPUKHUAKY U OLEHKY pe3yJibTaTta
BBIYHCIICHHI

OnepupoBaTh NOHATUSMM: TOXKIECTBO,
ypaBHEHHE, HEPaBEHCTBO; IIEJI0e U palfo-
HaJIbHOE YpaBHEHHE, HEPAaBEHCTBO .
BbINOJIHATH NPeoGpPa30BaHMA IIC/IBIX U PAIHO-
HAJIBHBIX BBIPAKCHUH .

PewiaTb OCHOBHBIE THUITBI LIEJIBIX UPPALIUO-
HaJIbHBIX YPaBHEHHUM M HEPABEHCTB .
[IpuMeHATH paloHAIBHBIC YpaBHEHUS

1 HEpaBEHCTBA JJIsI PELICHUs] MaTeMaTH4e-
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IIpooonscenue

Ha3Banue pasjesna (Tembl) OcHOBHOe cojep)kaHue pa3jesia OCHOBHBIE BH/BI JeATEeJbHOCTH
(umca0 4acoB) (TemnI) o0y4yarumuxca
peleHue HepaBeHCTBA . MeTos CKHX 3aJa4 U 3a/7a4 U3 pa3InIHbBIX oOsacTel
MHTEPBAJIOB . HayKH U peaIbHON >KU3HU

Pemienue nenbix u apoOHO-payo-
HaJIbHBIX YPaBHEHUN U HEPaBCHCTB

DYyHKIUMU U rpadUuKu. DyHKIUA, CHOCOOBI 3amaHus (yHK- OnepupoOBaTh NOHATUAMHU: QYHKIIH, CIIOCO-
CreneHsb C 1eJIbIM nnu . BzaumHO oGpaTHBIe DyHKINH . ObI 3a/1aHus (PYHKIHW, B3AUMHO OOpaTHBIC
nokKasaTeJjeM I'paduk byHKINHT . pyHKIIHK, 00J1aCTh ONPEACIICHUS U MHOYXKECTBO
(64) O6nacTh ONpeAeIeHUsI U MHOXKECTBO 3HaUYeHUN PyHKUIHHU, TpaduK QYyHKIINH;
3HaueHU (GyHkuu . Hymm ¢yHK- 9ETHOCTh U HEUETHOCTh (QYHKIINH, HY U
muu . [IpoMexyTKH 3HaKOIOCTOSH- (yHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCT-
cTBa . UéTHRIE W HEYETHBIC (QYHKIUH . Ba.
CremneHs ¢ ETBIM MOKa3aTesIeM . BbINOJIHATBL NPeo6pa3oBaHUs CTeTIeHEH
CrangapTHas popma 3arucu JIeu- C LIEJIBIM TIOKA3aTeNeM .
CTBUTEIBHOTO uncia . Mcrons3oBa- Hcnosb30BaTh cTaHgapTHYIO GOpMY 3alucy
HHE TTOIXOIIeH (HopMBI 3anTicH JIeHICTBUTEIIBHOIO YUCIA .
JIECTBUTENIBHBIX YHCEIT JUISl pelie- dopmMyUpoBaTh 1 WIICTPUPOBATH rpadu-
HUSI TPaKTHIECKUX 3a/1a4 U IpeJi- 4YeCKH CBOWCTBA CTENEHHOH (QyHKITHH .
CTaBJICHUS TAHHBIX . BeipaxkaTb GpOpPMyJIaMH 3aBHCUMOCTH MEXKIY
CrenenHast pyHKIHS C HATypallb- BEJIMYMHAMH .
HBIM U LIeJIbIM noka3zatenem . E€ Hcnosb3oBaTh BUPPOBLIE PeCypChl 1is
CBOMCTBa U rpaduK TIOCTPOCHUS TPAPUKOB (PYHKIINA U U3YUCHUS

UX CBOWCTB

ApupmeTrnyeckuii KopeHb | ApudmeTHueckuii KOpeHb Harypasib- | POpMyJIMPOBaTh, 3aNMCHIBATh B CHMBOJINYE-
n-oii creneHu. Uppanuo- | Hoii crenenu . JlelictBust ¢ apudMeru- | cKoil popMe u WIIIOCTPUPOBATH MPpUMeEpPaMU
HaJ/IbHbI€ YPaBHEHUA HYECKHUMU KOPHAMH N—Ol CTEIICHH . CBOMCTBA KOpHs N-Oi CTCIICHH .

ewwed.lodu Behoged
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Y HepaBeHCTBa
(18 v)

Pemenne uppanMoHaIBHBIX ypaBHE-
HUI U HEPABEHCTB .

CaoiicTtBa u rpaduk KOpHs N-0i
CTEIICHU

BBINOJJIHATE IpeoOpa3oBaHMs UPPATHOHATB-
HBIX BBIPAKEHUM .

PemaTb 0CHOBHBIE TUIIBI UPPALTUOHAIBHBIX
YpPaBHEHUUN U HEPABEHCTB .

I[IpyMeHATH AJIA pelleHUusA pa3/IMYHbIX 3a4a4
HUppalOHAIbHbIC YPAaBHEHUS U HEPABEHCTBA .
CTpouTs, YUTaTh rpaduk KOpHSA N-Oi cTeme-
HU .

Hcnosib3oBaTh BUudpoOBLIe pecypchl s
MOCTpOCeHUS TPapUKOB QYHKINNH M U3YUCHHUS
HUX CBOHCTB

@®opMyJIbI TDUTOHOME-
Tpun. TpuroHomeTpuye-
CKHe ypaBHEHMUs

CuHyC, KOCUHYC U TAaHT'€HC YHCJIOBO-
ro aprymeHrTa . ApKCUHYC, apKKOCH-
HYC U apKTaHI'€HC YHUCJIOBOI'O

OnepupoBaTh NOHATUSAMM: CHHYC, KOCHHYC
MU TaHI'€HC NPOU3BOJIBHOI'O YyTIJIia .
HcnoJib30BaTh 32U Ch TPON3BOILHOTO yTia

(22 4) apryMeHTa. yepe3 o0paTHbIE TPUTOHOMETPUYECKHE
TpUroHOMETpUYECKast  OKPY>KHOCTb, bysaxmm .
ompefielIeHne  TPUTOHOMETPHUISCKUX BBINOJIHATE NPeo6pazoBaHUA TPUTOHOMETPH-
(yHKIMI 9HUCIIOBOTO apryMeHTa . YECKUX BBIPAKCHUH .
OCHOBHBIE TPUTOHOMETPUIECKHE PemiaTb OCHOBHBIC THUITBI TPUTOHOMETPHUE-
opmynsr . [IpeoOpazoBanue Tpuro- CKUX ypaBHEHUH
HOMETPHUYECKUX BBIPAKCHHH .
Penienue TPUTOHOMETPUYIYECCKUX
YpaBHEHUM
Ioc/iepoBaTEILHOCTH [TocnenoBaTeNnbHOCTH, CIIOCOObI 3a/1a- OnepupoBaTh NOHATUAMM: OCIIEI0BATEIb-
U Iporpeccuu HMA NOCJIeoBaTeIbHOCTEH . MOHO- HOCTB, apudMeTHIeCKass U reoMeTpudIecKas
(64) TOHHBIC TOCIICIOBATEIHHOCTH . nporpeccuu; 0ECKOHEYHO yObIBaromast

Apudmerryueckasi U reoMeTprUIecKas
rporpeccuu . beckoneuHo yobiBaro-
1asi reoOMeTpuYecKas Mporpeccusi .

reomMeTrpuvecKas Mmporpeccus, cymma 6ecko-
HEYHO yOBbIBaIOlIel reoMeTpUYECKON IIporpec-
cHH .
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OKoHuaHue

Ha3sBaHue pa3jaena (Tembl)
(uucso yacos)

OCHOBHOE COJep KaHHe pasjesa
(Tems)

OCHOBHbIE BU/ABI AeATEIbHOCTH
o6y4yammuxcsa

CymMma GeCKOHEYHO yOBIBaroIIeit
TeOMETPUYECKON MPOTPECCHH .
DopMyJia CIOKHBIX IPOICHTOB .
Hcnonp30BaHue nNporpeccuu s
pelIeHUs] pealbHbIX 3aJay MPHUKJIIAJ-
HOT'O XapakTepa

3agaBaTh [0OCIEI0BATSIIEHOCTH PA3INIHBIMU
criocobamu .

IIpuMeHATH GOPMYJIy CA0KHBIX NPOLEHTOB
AJIs pelleHMs 3a7a4d U3 peaJbHON MpaKTUKH (C
HCTIOJIF30BAHUEM KaJIbKYJIATOPA) .
Hcnosb30BaTk CBOMCTBA IOCIEIOBATEIBHO-
CTe! M mporpeccui IJIsl pelIeHUsl pealibHbIX
3a7a4 IIPUKJIAJHOTO XapaKrepa

IloBTOpEeHUe, 06061IeHUE,
cucTeMaTu3aunus 3HaHUU
(44)

OCHOBHBIC TIOHSTHA Kypca aareOpsl
U Havajl MaTeMaTHYECKOTO aHaJn3a
10 kiacca, 06001IeHE U CHCTEMATH-
3a1usi 3HAHUU

IIpuMeHATb OCHOBHBIC MMOHITHS Kypca
anreOphbl U HAYaJl MAaTEMaTUYECKOTO aHaJIn3a
ISl pelIeHus 3a/1a4u U3 peajbHON KU3HU

M IPYTUX IIKOJIBHBIX JUCIHUATUINH
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11 knacc (He meHee 105 yacos)

Ha3BaHue pasaena (TeMbl)
(x0/IMYecTBO YacoB)

OCHOBHOEe cojJepiKaHue pa3jesa
(TembI)

OcHOBHbBIE BUAbI AeSTEeJIbHOCTH o6yqalonmxc;1

CTeneHsb ¢ paoOHAIbHBIM
NoKasaTeJseM.
Ioka3aTesibHast QyHKIMS.
Ioka3aTe/IbHbIE YpaBHe-
HMs U HEPaBEeHCTBa

CreneHsb ¢ pallMOHAIbHBIM IOKa3aTe-
neM . CBOMCTBA CTETICHH .
[IpeobpazoBaHmne BBIpaKEHHH, CO-
JIeprKalliX palioOHaIbHbBIC CTEIICHH .
ITokazaTenbHBIE ypaBHEHUS U HEpa-

dopMysTUpPOBaTh, 3aMUCHIBATh B CUMBOJIAYE-
ckoil ¢popMe 1 WLIIOCTPUPOBATh MpUMepaMu
CBOMCTBA CTEICHH .

I[IpuMeHATH CBOMCTBA CTCIICHU TS peobpa-
30BaHUsI BBIPAKCHUH .

byukuus. Jlorapudmuye-
CKHMe ypaBHEHHU:A U Hepa-
BEHCTBa

(12 4)

TypaJIbHBIE JOTaPU(PMBI .
[IpeobpazoBaHue BBIpa)KEHUM, CO-
JIeprKaInx JorapuMsI .
Jlorapudmuueckne ypaBHEeHHUs U He-
paBeHCTBa .

Jlorapudmuueckast GyHKIHS, €€
cBoiicTBa U rpadukK

(12 y4) BCHCTBA . dopMy/IMpOBaTh U WIIIOCTPUPOBATh rpadu-
ITokazarenbHast PyHKIIMS, €€ CBOU- 4YeCKM CBOIICTBA MOKA3aTEIbHON (yHKIIHH .
cTBa U rpaduk PemiaTb oCHOBHBIE THUITBI TOKA3aTEIBHBIX

YpaBHEHUH U HEPABEHCTB .
Hcnosnb3oBaTk HMGPOBLIE PeCypPChl TS 110-
crpoenust rpaduKkoB QYHKIUH U U3YUCSHUs UX
CBOMCTB

Jlorapudmuyeckas Jlorapugwm uucna . JlecATHIHBIC U Ha- $opmy IMpOBaTh, 3alIUCHIBATH B CHMBOJINYE-

cKkoil ¢opMe M WIIOCTPUPOBATh NMpUMepaMH
cBoiicTBa jorapudma .

BBINOJJIHATB IpeoOpa3oBaHMs BEIPaXKEHNH,
COJZIeprKalIuX JOTapu(MEI .

dopmyIMpoBaTh 1 UIIOCTPUPOBATh rpadu-
4YeCKM CBOWcTBa jorapudmudeckoi (GpyHKINN .
PemiaTh OCHOBHBIC THIIBI JIOTaPUPMHIESCKUX
YpaBHEHU U HEPABEHCTB .

Hcnosb3oBaTk HMGPOBBIE PeCcypPChl U I10-
crpoenus rpad@uKoB PYHKIHI U U3YUSHUS UX
CBOMCTB .

3HAKOMHUTBCS C UCTOPHUEN pa3BUTHS MaTeMa-
THKU
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IIpooonscenue

Ha3sBaHue pa3jaena (Tembl)
(ko/1M4YeCTBO YaCOB)

OcHOBHOe cojep)kaHue pa3jesia
(TemnI)

OcHOBHBIE BHUAbI AeATE/IbHOCTH 06yqammnxc;l

TpuroHoMmerpuyeckue
dyHkumu u ux rpapuku.
TpuroHoMmeTpuieckue
HepaBeHCTBa

(94)

Tpuronomerpuyeckue GpyHKIINH, UX
CBOMCTBA U TpaUKH .

ITpyMepBsl TPUTOHOMETPUYECKUX
HEPaBCHCTB

OnepupoBaTh NOHATHEM IIEPHOANICCKAS
¢hyHKIHA .

CTpouTh, aHA/IU3UPOBATh, C)ABHUBATh
rpauKu TPUTOHOMETPUYECKUX (QYHKIHH .
dopmMyupoBaTh 1 WIICTPUPOBATH rpadu-
4YeCKHM CBOHCTBa TPUTOHOMETPHUUECKUX
hyHKIMIA .

PemraTe npocreiiiiine TpUroHOMETpUYECKUE
HEpaBEeHCTBA .

Hcnonb3oBaTh rpadpUKM s perieHus
TPUTOHOMETPHUIECKUX HEPABEHCTB .
Hcnosib3oBaTh U PpoBLIE pecypcChbl 1t
MOCTPOCeHUs rpauKoB GYyHKIUN U H3yUSHUS
HUX CBOMICTB

IIpousBoaHasd. [IpumeHne-
HUe NPOU3BOJHON
(244)

HenpepsiBable QyHKIMU . MeTox
WHTEPBAJIOB IS PEIIeHHs Hepa-
BEHCTB .

[MpousBonnast pynkunu . ['eomerpu-
YeCKUU U (U3UIECKUN CMBICIT
MIPOU3BOJTHOM .

[IpousBoHBIE PIIEMEHTAPHBIX
¢yskunii . [Ilpon3BogHast CyMMEL,
MIPOU3BEACHUS, YaCTHOTO (DYHKIIHIA .
[IprumeHeHue NpoOU3BOJHON K HUCCIIe-
JO0BaHUIO QYHKIIUH HA MOHOTOHHOCThH
u ’3kcrpemyMmsbl . HaxoxaeHue

OnepupoBaTh NOHATHUAMM: HETIPEPHIBHAS
(pynakMsa; mponsBoaHAasS (QYHKIIUH .
Hcnoib30BaTh reOMETPUISCKUN U HhHU3HIC-
CKHMH CMBICJI TIPOU3BOIHOM JIJIsI pEIICHUSI
3a7ad.

HaxoauThb npon3BOIHEIC dIIEMEHTapPHBIX
(yHK1HI, BBIYMCAATD TPOU3BOJAHBIC CYMMBI,
IPOU3BEICHUS, YaCTHOTO (PYHKIINHA .
Hcnosib3oBaTh NpOU3BOAHYIO IS UCCIIEI0BA-
HHUST (QYHKIIMM Ha MOHOTOHHOCTBH M JKCTPEMy-
MEI, IPUMEHATD pe3y/ibTaThl HCC/IE€L0BAHUA
K OCTPOCHHIO I'PadHKOB .
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HaMOOJIBIIIETO U HAUMEHBIIIETO
3Ha4YeHHsI QYHKIIUHU HA OTPE3KE .
IIpuMeHeHUE IPOU3BOJHON A1
HAXO0XKJI€HUSI HAWITyUIIEero pPEelIeHUs
B IPUKJIAJHBIX 3aja4ax, Qs
OIpeesIeHNs] CKOPOCTH MpoIlecca,
3aaHHOTO POPMYIIOH MIN TpadUKOM

[IpMMeHATh TPOU3ZBOMHYIO JUIS HAXOXKJICHUS
HAWIy4IIero pemeHus] B MPUKIAJHBIX, B TOM
4YHCcIie COIMaIbHO-?KOHOMUYECKHUX, 3afadax
3HAKOMUTBCS C MCTOPHMEN pa3BUTHS MaTeMa-
THUYECKOTO aHalIn3a

UHTeErpas u ero npumeHe-
HHUS
(94)

[lepBooOpa3znas . Tabmumna nepBooo-
pa3HbIX .

Hurerpai, reomerpudeckuii u Gpusn-
4eCKUI CMBICI UHTerpana. Beruucie-
HHe uHTeTpasna no popmyne Heroto-
Ha—JIeiiOHuIa

OnepupoBaTh NOHATUAMM: IIepBOOOpa3Hasi,
HUHTErpa.

HaXOAl/ITL HepB006p8,3HI)Ie DJICMCHTAPHBIX
(yHKIMIT; BBIYMCAATD HHTETpal 10 popMyJie
Hrerorona—Jleonuna .

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MaTeMa-
THYECKOTO aHaJIN3a

CucreMbl ypaBHEHHH
(12 4)

CucremMbl JTUHEHHBIX YpPaBHEHUU .
Pemenue npukiaaHbIx 3a1a4

C TIOMOIIBIO CHUCTEMBI JTHHEHHBIX
YpaBHEHUH .

CucTteMbl U COBOKYITHOCTH LI€JbIX,
paluoOHAIBHBIX, HPPALIMOHAJIBHBIX,
ITOKa3aTeJIbHBIX, JIOTAPU(DPMHUISCKIX
YpaBHEHHUN U HEPABEHCTB .
Hcmonp3oBanue rpadukoB (yHKIHIT
JUISL PEIICHUs] YPAaBHEHUH M CHCTEM .
IIpumenenue ypaBHEHUM, CUCTEM

1 HEpaBEHCTB K PEIISHUIO MaTeMaTH-
YECKHX 3aJ1a4 U 3a/1a49 U3 PA3ITHIHBIX
o0JracTeil HayKH U peaIbHON )KU3HU

OnepupoBaTh NOHATUAMMU: CUCTEMA JUHEH-
HBIX YPaBHEHUH U €€ pelieHue.
Hcnosb3oBaThk cucTteMy JIMHEHHBIX ypaBHe-
HUN U1 pelleHUsl NpaKTUYeCKUX 3a1ad .
HaxoauTh pemieHUs npocTelimx cuctTeM

¥ COBOKYITHOCTEH palMOHAIBHBIX ypaBHEHHH
¥ HEPaBEHCTB .

Hcnonb3oBaTh rpaduku GyHKUIUNA s
pelleHus YPaBHEHUM .

MopaesiMpoBaTh pealbHbIE CUTYaIllH Ha SI3BIKE
anre6phl, COCTABIISITE BBIPAXKEHUSI, ypaBHe-
HUs, HEPABEHCTBA U CUCTEMBI I10 YCJIOBUIO
3a/1a4¥, HCCJIeA0BATh NOCTPOEHHbIE MO eI
C MCTIOJIB30BAaHUEM allrapara ajareOpsl
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OKoHuaHue

Ha3sBaHue pa3jaena (Tembl)
(xo0/IMYecTBO YacoB)

OCHOBHOE COJep KaHHe pasjesa
(Tems)

OcHOBHBIE BHU/AbI AeATE/IbHOCTH 06yqalonmxca

Hatypa/ibHbI€ U Lieible
qucaa

(64)

Hatypanbsnble U 1iesble uynucia B 3a1a-
4ax U3 peajbHOU KU3HU .
IIpu3Haky neIUMOCTH LIEJIBIX YHUCET

OnepupoBaTh NOHATUAMMU. HATYPAIHHOC
YHCII0, LIEJIOE YUCIO .

Hcno/1b30BaTh NpU3HAKK JEIHUMOCTH LEIbIX
qHCell, Pa3Io’KeHHUE YHCIIa Ha IIPOCTHIe
MHOYHTEIIH JJIsl pCLICHUs 3a1a49

IloBTOpEeHue, 06061IeHUE,
cucTeMaTu3anus 3HaHUU
(21 4)

OCHOBHBIC TIOHATHUS Kypca anreOpnl
¥ HadajJl MaTeMaTHYeCKOI'o aHalin3a,
0000IIeHNEe U cCUCTEeMaTHU3aus
3HaHUN

PemiaTe NpUK/JajHbIe 3a4a4U U3 Pa3IUIHBIX
o0OJjlacTeil HAyKu U peaabHOM >KU3HH C IIOMO-
IIHIO OCHOBHBIX ITOHSITHH Kypca anreopsl

¥ HadaJl MaTeMaTH4YeCKOro aHajH3a .
BbI6MpaTh ONTHMAaJIbHBIE CIIOCOOBI BBIYHCIIE-
HUIL .

Hcnosb30BaTh AJIA pellieHU 3a4a4 ypaBHe-
HUSI, HEpaBEHCTBAa U CUCTEMbI YpaBHEHHH,
cBoiicTBa PYHKIHH U rpapuUKOB




PABOYAS NMPOrPAMMA YYEBHOIO
KYPCA «TEOMETPUA»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

BaxxHocTh yueOHOTO Kypca Tr€eOMEeTpHUH Ha yPOBHE CPEOHEro 00-
mero o0pa3oBaHHUs OOYCIIOBIICHA MPAKTHYECKOH 3HAYUMOCTBIO Me-
TalpeIMETHBIX M INPEIMETHBIX PE3YJIbTATOB OOYYEHHs T'€OMETPHUHU
B HaIPaBJICHUHM JIMYHOCTHOTO Pa3BUTHs OOydYaromuxcs, GopMHUpO-
BaHUs (PYHKIIMOHAJIIbHON MaTeMaTH4YeCKOW TIpaMOTHOCTH, H3y4Ye-
HUS OPYrHX Y4YeOHBIX IAWCHUIUIMH . Pa3BuTHE y ydwamumxcs mpa-
BUJIBHBIX IIPEACTABICHUI O CYIIHOCTH W HPOHUCXOXXICHHUH TI'eoMe-
TpUYECKHX abCTpakUMi, COOTHOLICHHH PEaJbHOTO M HICAIBLHOTO,
XapakTepe OTpPaKCHHUs MaTeMaTHYEeCKOW HAayKOW SIBJICHHMU W IIPO-
IIECCOB PEAJIBHOTO MHpa, MECTE T€OMETPHHU B CUCTEME HAYK M POJIH
MaTEMaTHUYICCKOIro MOACINPOBaHUs B HAYYHOM ITO3HAaHUH U B IIpak-
THUKE cHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS yda-
IIUXCs, @ TAaKXKXE KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX IJs ajanTa-
IIUU B COBPEMEHHOM OOIIECTBE .

I'eomeTpust sABISICTCS OJHUM K3 0a30BBIX IPEIMETOB Ha YPOBHE
cpenHero o6mero oOpa3oBaHMS, TaK KaK OOECeYHBaeT BO3MOXK-
HOCTh M3YyYEHHUS KaK JUCHUIUINH ECTECTBEHHO-HAy4YHOM Hampas-
JICHHOCTH, TaK U I'YMaHUTApHOU .

Jlornyeckoe MblIUICHHE, (POpMHUPYEMOE IIPU HU3YUYCHHH OOydaro-
IIUMHUCSI TTOHSATUUHBIX OCHOB T€OMETPHUHM M IOCTPOSCHUH IECIOYKHU
JIOTHYCCKUX yTBep)KI[eHI/Iﬁ B XO0A€ pPCIICHUA TCOMCETPUUYCCKHX 3a-
Jad, YMEHHUEC BbIABUTaTh U OIIPOBEPTraTh I'MIIOTE3bl HECIIOCPECACTBCH-
HO HMCIOJB3YIOTCSI IPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOT'O IIHK-
Jla, B YaCTHOCTH U3 Kypca (PpU3HKH .

YMeHHe OpUEHTUPOBATHCS B INPOCTPAHCTBE UIPAET CYILIECTBEH-
HYIO POJIb BO BCEX O0JACTIX ASSITEIBHOCTH 4denoBeka . OpueHTanus
YeJ0BeKa BO BPEMEHHM M NPOCTPAHCTBE — HEOOXOJAWMOE YCIOBUE
€r0o COIMaJIBLHOTO OBITHS, opMa OTPaKEHHs OKPYKAIOIIETO MUpa,
YCJIOBHE YCIICIIHOTO MO3HAHUsI U aKTUBHOI'O NpeoOpa3zoBaHUs Jeii-
crBuTenbHOocTH . OnepupoBaHue IPOCTPAaHCTBEHHBIMH oOpazamu
oOBbeMHSIeT pa3Hble BUABI YYEOHOH M TPYHOBOH JESITEIBLHOCTH, SIB-
JIAA€TCA OOHUM U3 ]'IpO(l)eCCI/IOHaJ'[BHO BaXXHBIX Ka4Y€CTB, ITO3TOMY
aKTyaJibHa 3amada (opMmupoBaHHusl y o0OydYaromuxcs IpOCTpaH-
CTBEHHOI'O MBIIUICHUS] KaK pPa3HOBHJIHOCTH OOpa3HOro MBIIJIe-
HUSA — CYHMIECTBECHHOI'O KOMITOHCHTA B IMOATOTOBKE K HpaKTquCKOﬁ
ACATCIBbHOCTHU IO MHOT'MM HAIPaBJICHUAM .
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Llens ocBoeHMs mporpamMMmbl yueOHOro Kypca «l'eomerpusi» Ha
0a30BOM ypOBHE OOydYeHHs — 0O0I[c00pa30BaTSIILHOC U OOIICKYJIb-
TypHOE pa3BUTHE OOyUJAIOMIUXCS Yepe3 oOecredeHne BO3MOKHOCTH
NMpUOOpETeHHUsT W HCIIOJIB30BAaHUSI CHCTEMAaTHYECKHX TI€OMeTpHhYe-
CKMX 3HaHMH M JSUCTBHH, CreNM(UYHBIX I'€OMETPHH, BO3MOYXKHO-
CTH YCHEUIHOTO IIPOJIOJDKEHUs OOpa30BaHUS II0 CHCIUAIIFHOCTSM,
HE CBSA3aHHBIM C MPUKIAJHBIM HCIIOIIB30BAHHEM T'C€OMETPHU .

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YPOBHE IMpeJHAa3Ha4dYeHa
Juist oOydYaromuxcsi CpeJHEH IIKOJIbI, HE WCIBITHIBABIINX 3HAYHU-
TEIIFHBIX 3aTPYyJIHCHUN Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUSA .
Takum oOpaszoMm, oOyuaronuecsi Ha 6a30BOM yPOBHE JOJKHBI OCBO-
UTh OOIIME MaTeMaTH4YeCKHE YMEHHs, CBSI3aHHBIE CO CIEUU(UKOU
TEOMETPHUU U HEOOXOIUMEBIC IJIsI )KU3HU B COBPEMEHHOM OOIIIECTBE .
Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTBH U3yYHUTh TEOMETPHUIO OoJiee
ri1y0OKO, €Clid B JaJbHEHIIIEM BO3HHUKHET HEOOXOJIUMOCTh B TeOMe-
TPUYCCKHUX 3HAHUSAX B MPO(ECCHOHAITBHON NESITEIHPHOCTH .

JlocTmKeHre 1IeJIH OCBOCHUS MPOTPaMMBI 00ECICYUBACTCS pellle-
HUEM COOTBETCTBYIOIIMX 3alad . [I[ppopuTeTHBIMH 3ajadaMH OCBO-
eHust kypca «I'eomerpun» Ha 6a3zoBoM ypoBHe B 10—11 kiaccax
SIBIISIFOTCS:

6 (OpMHpOBAHUE MPEICTABICHUS O I'€OMETPUU KaK 4YacTH MHPO-
BOM KyJbTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3HU C OKPYXKalIUM
MHUPOM;

6 (popMupoOBaHKE MpEACTABICHUS O MHOTOIPAHHUKAX U TeliaX Bpa-
IISHHs KaK O BRXKHEHIIINX MaTeMaTHYECKUX MOJIESIX, IT03BOJISI-
FOIIIMX OITMCHIBATh U M3y4aTh pa3HbIC SIBJICHUSI OKPY’KaroIIero
MHPAa,;

6 ¢hopMHUpOBaHUE YMEHHsI PACIIO3HABATh Ha HepTeKax, MOACIISX
U B peaJIbHOM MHUPE MHOTOTI'PDAaHHHUKH U TeJla BpalleHUs;

6 OBJIaJICHME METOJIaMH PEIISHUs 3a/]a4 Ha MOCTPOCHHUs Ha n300pa-
JKSHHSX MIPOCTPAHCTBEHHBIX (QHUTYP;

6 hopMHUpOBaHHE YMEHHsI OIIEPUPOBATH OCHOBHBIMH IMOHSITHSIMU
O MHOTOTPaHHUKAaX U TeJaX BPAICHHUS U UX OCHOBHBIMH CBOM-
CTBaMU;

6 OBJIQJICHHE AJITOPUTMAaMHU PEIICHHsI OCHOBHBIX THUIIOB 3a1a4; Gop-
MHUPOBaHUE YMEHHS MPOBOJUTH HECIOXKHBIC JOKa3aTelIbHbIE pac-
CYXXJICHHSI B XOJI€ PEUICHUS CTEPEOMETPHYSCKUX 3alad M 3ajaad
C HPAKTUYECKUM COJIepIKaHHUEM;

6 pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00y-
YaFOIIUXCs, MO3HABATEIbHONW AaKTHBHOCTH, WCCIIEIOBATEIIHBCKUX
YMEHUH, KPpUTUIHOCTH MBIILUICHUS,
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6 dopmupoBaHHue (PYHKIIMOHAIBHOW I'PaMOTHOCTH, PCIICBAHTHOM
T€OMETPUU: YMEHHUE PacCHO3HABaTh MPOSIBICHUS T€OMETPUUYECCKUX
OOHSITHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX >KU3HCH-
HBIX CUTYyaIlUsX U IIPH U3YUYCHUHU JIPYTUX YUCOHBIX IIPEIMECTOB,
OPOSIBJICHUSI 3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (popmyupo-
BaTh UX Ha SI3BIKE TEOMETPUH U CO3aBaTh TEOMETPUIECKHE MO-
JEnH, IPUMEHSITh OCBOCHHBIN T€OMETPUUICCKHUN anmapar i1 pe-
HIEHUS TIPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH
U OLIEHUBATh TOJYYCHHBbIC PE3yJIbTATHI .

OTIUYUTEIILHON OCOOCHHOCTBHIO IMPOrPAMMBI SIBIISICTCS BKJIFOUC-
HUE B KypC CTEpEOMETPHUH B Haydalie ero M3y4yeHus 3ajad, peliae-
MBIX Ha yPOBHE MHTYWTHUBHOTO IMO3HAHUsI, U OIpeAciaéHHBIM 0o0pa-
30M OpraHH3OBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT pPa3BU-
THIO JIOTHYECKOTO U IPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET
MMPOTEKaHNUE WHTYUTHUBHBIX IIPOIIECCOB, MOTHBUPYET K HaJIbHEHIIIE-
My U3yYCHHUIO IIpEeIMeTa .

IIpennourenue oTmaércsi HATISIAHO-KOHCTPYKTUBHOMY METOIY
00yYeHHsI, TO €CTh TCOPSTUUCCKHUEC 3HAHUS UMCIOT B CBOCiHl OCHOBEC
9yBCTBEHHOCTBH MPEAMETHO-TIPAKTUYSCKON AesTeIIbHOCTH . Pa3BH-
THE MPOCTPAHCTBEHHBIX IPEJICTABICHHHA y yJamIuXcs B Kypce CTe-
peoMeTpuH MPOBOAUTCS 3a CUET pEelIeHUs 3a7ad Ha CO3JIaHue Mpo-
CTPAHCTBEHHBIX OOpa30B HW 3ajady Ha OIICPUPOBAHHUE MPOCTPaH-
cTBeHHBIMHU oOpaszamu . Co3ganue obOpasza ONPOBOJAUTCS C OMMOPOU Ha
HarJIsIIHOCTh, & OIIEPUPOBAHHE 00Pa30M — B YCJIOBHUSX OTBJICUCHUS
OT HarJsI;THOCTH, MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOr0 CoaepiKa-
HUS .

OcHOBHEBIEC cojiep)KaTenbHbIe TUHUU Kypca «I'eomerpum» B 10—
11 knmaccax: «MHororpaHHuku», «IIpsiMmble U MJIOCKOCTU B IpPO-
cTpaHcTBe», «Teia BpameHus», « BEKTOpBI 1 KOOPJAMHATHI B MIPO-
cTpancTBe» . DOpMHUPOBAHUE JOTUUSCKUX YMEHUH pacrpenaeisieTcs
HE TOJIBKO I10 COAEPIKATSIBHBIM JUHHUIM, HO U I10 TOAaM OOyYeHUs
Ha YPOBHE CpeIHEero ooIiero oopa3oBaHHUs .

Conep>xanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe-
3yJIbTaTaM OCBOCHHS PabOdYCH MpOrpaMMebl, pacrpeaeiEHHBIM 1O
rogamM OOydYeHHs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI
OBJIAJICHUE TEOMETPUUICCKUMHU MOHITHUSIMH U HAaBBIKAMH OCY-
MIECTBJIISIIIOCH TOCIIEOBATEIILHO U MOCTYNATEIILHO, C COOII0JICHUEM
MIPUHIAIIA TPESMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITFOYAIUCH
B OOINYIO CHUCTEMY T€OMETPUYECKUX TPEACTABICHUN O0ydJaronImx-
Csl, pacuiupsisi U yriryoJisisi €€, oOpa3ysi IpOYHbIe MHOKXECTBEHHBIE
CBSI3H .
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MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE

B yueOGnHOM miaHe Ha M3y4YeHHE T'€OMETPHH OTBOJIMTCS HE MEHEE
2 y4eOHBIX yacoB B Henento B 10 kiacce n 1 yyeOHOro yaca B He-
nemro B 11 kyacce, Bcero 3a nBa roja obydeHnust He meHee 105 y4e0-
HBIX YacCOB .

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

I[IpenmeTHBIE peE3yNbTAThl H3YyUYECHHUs] T'€OMETpUHM Ha Oa30BOM
YpPOBHE OPHUEHTHPOBAHBI HA JOCTH)KEHHE YPOBHS MaTeMaTH4YECKOI
TPaMOTHOCTH, HEOOXOIUMOTO /ISl YCIICIITHOTO PEIICHHUS 3a/1a4 B pe-
AIIBHOM >KU3HM M CO3JIaHHUE YCIOBHUH JUISI UX OOIIEKYJIbTYPHOTO pas-
BUTHS .

OcBoenne yudeOHOTO Kypca «I['eomerpusi» Ha 0a30BOM YpOBHE
cpenHero oomero oopa3soBaHUs JOJHKHO 0O0ECTIeUnBaTh JOCTHKECHHUE
CIEAYIOUINX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 knacc

6 OmnepupoBaTh MMOHATHSMH: TOYKa, HpsiMasl, IIOCKOCTB .

6 IIpuMeHSTh aKCHOMBI CTEPEOMETPHUM M CIEACTBUS M3 HUX IIpHU
pEUIeHNN TeOMETPUYECKUX 3a7ad .

6 OmepupoBaTh MOHSTHSIMH: IapajuIeIbHOCTh M TNEPHEHIUKYJISIP-
HOCTb TIPSIMBIX U TJIOCKOCTEH .

6 KiaccudumnupoBarh B3aUMHOE pAaCIOJIOKEHHUE IMPSIMBIX M  ILIO-
CKOCTEH B IIPOCTPAHCTBE .

6 OrrlepupoBaTh MOHATHUSIMHU: IBYTPAHHBIA yroJjl, TpaHU JBYT'PaHHO-
ro yria, peOpo ABYIrpaHHOIO yrjia; JIMHEHHBIH Yroy JABYIPaHHOTO
yriia; rpajgycHasi Mepa ABYTI'PAHHOTO yTJia.

6 OnepupoBaTh MOHSTHUSIMHU: MHOIOTPAHHUK, BBIIYKJbIIA U HEBBI-
IMyKJIBIA MHOTOTPAHHUK, JJIEMEHTHI MHOTOTPAaHHUKA, HPAaBUIIb-
HbIIi MHOTOI'PaHHUK .

6 Pacrno3zHaBaTh OCHOBHBIE BHbl MHOTOT'PAHHHUKOB (ITMpaMHIA;
IpU3Ma, OPSIMOYTOJBHBIN ITapaiienennIies, Kyo) .

6 KnaccudpunmpoBaTe MHOTOTpAaHHHKH, BBIOWpass OCHOBAHUS IS
knaccudukanuu (BBITYKJIbIE M HEBBIIYKJIbIE MHOTOTPAaHHUKH;
MpaBUJIbHBIE MHOTOIPAHHUKH; MOPsSIMbIE U HAKJIOHHBIE IPHU3MBI,
napajiesenuIeibl) .

6 OrepupoBaTh NOHITHSIMH: CEKyIlas IUIOCKOCTh, CEYEHHE MHOTO-
TPaHHUKOB .
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6 OOBSCHITh NPUHIUIBI ITOCTPOCHHS CCYCHHMN, HCIOIB3YsS METOI
CJICJIOB .

6 CTpOUTH CEUCHUSI MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBHITIOIHSTH
(BBIHOCHBIC) ITUIOCKUE YCPTEIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Bun ceepxy, cOOKy, CHHU3Y .

6 PemaTp 3amauynm Ha HaXOXXJICHHE TCOMETPHUUECKUX BEIUYHH IIO
obpasmaM WM aJropuTMaM, OPUMEHSS H3BECTHBIC aHAIUTHYC-
CKHE METOIbI MPU PCIICHUHM CTAHJIAPTHBIX MaTEeMaTHYCCKUX 3a-
Jlad Ha BBIYUCIICHUE PACCTOSIHUN MEXKIY NBYMs TOYKAMHU, OT TOY-
KH 10 TPSIMOM, OT TOYKH O TIOCKOCTH, MEXKIY CKPEIIUBAIOIIN-
MHUCSI TIPSIMBIMH .

6 Pemath 3a/1auM Ha HaXO0XKJICHHE I'€OMETPUUYECKUX BEIUYHH MO
o0pasiiaM Wi aJropuTMaM, IPUMEHSSI U3BECTHBIC aHAJTUTHYC-
CKHE METOIBI MPU PEIICHUHN CTAaHIAPTHBIX MaTeMaTHICCKUX 3a-
a4 Ha BBIYUCIICHHUE YIJIOB MEXKIY CKPCIIUBAIOIMIUMHUCS IIPSIMbI-
MH, MEXIY NMPAMOH U MIIOCKOCTBIO, MEXKIIy TUIOCKOCTSIMH, IBY-
TPaHHBIX YTJIOB.

6 BprauciasiTh 00bEMBI U IJIOMIAAH MOBEPXHOCTCH MHOTOTPAHHHUKOB
(mpusMa, mUpaMuia) ¢ MpPUMEHEHUEM (HOPMYJI; BBIYUCIATH COOT-
HOIIICHUSI MEXIYy IUIOMIAISIMHU MOBEPXHOCTEH, 00BEMaMu Mmomo0-
HBIX MHOTOT'PAHHUKOB .

6 OmepupoBaTh MOHSITHUIMH: CUMMETPHUsI B IPOCTPAHCTBE; LICHTP,
OCh W MJIOCKOCTh CHUMMETPHUH; IIEHTP, OCh U INIOCKOCTH CHMMeE-
TpUU PUTYPHI .

6 M3Brnekarh, NMpeoOpa3oBbIBATH W HWHTEPHPETHPOBATH HH(PpOpMa-
IIMIO O IIPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (pUrypax, npencras-
JICHHYIO Ha YepTekaX W PUCYHKaX .

6 I[lpumeHsTe reomerpuueckue (akThl JJs PELISHUs] CTepeoMe-
TPUYECKHMX 3ajady, NPEeAIoJiararoliiX HECKOJIbKO IIaroB pelie-
HUS, €CIIU YCJIOBHUS IMPUMEHEHUS 3aJIaHBI B SIBHOU dopMme .

6 I[IpuMeHSTh TIpOCTEHIIME TPOrpaMMHBIC CPEICTBA W JJICKTPOH-
HO-KOMMYHHKAIITMOHHBIC CHUCTEMBI IIPU PCUICHUH CTECPEOMETPH-
YEeCKUX 3aj1ad .

6 [IpuBOOUTH TIPUMEPBI MATEMAaTUYCCKUX 3aKOHOMEPHOCTEH B MPH-
poJie M KHM3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB TI€OMETpPHUHU
B UCKYCCTBE .

6 [IpuMeHSTh TIOJyYCHHBIC 3HAHUS Ha IPAKTHKE: aHAJIHU3UPOBATH
peanbHbIC CUTYallMd W IMPUMEHSITH H3YYCHHBIC MMOHSATHUS B IIPO-
lecce IMOWCKa PEIIeHUs] MaTeMaTu4decku chOopMyITUpOBaHHOMN
poOJIEeMBI, MOJICIIUPOBATh PCANIbHBIC CUTYallUHd Ha SI3BIKE reoMe-
TPHUU, UCCIIEIOBATh HOCTPOCHHBIC MOJCIH C UCITIOJIb30BAHUEM I'e-

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knacchl 37



OMCTPUYCCKUX OOHSITHH U TCOpCM, ariIiapara anrerH; peliaTb
OPpaKTUYICCKHUEC 3aJadu, CBA3AHHBIC C HAXOXIACHUCM I€OMCTpUYC-
CKHX BCJIMYHH .

11 knacc

6 OmnepupoBaTh MOHATHUSIMH: HMUIHMHAPUYECKAS ITOBEPXHOCTH, 00-
pasylolnue NUWIMHAPUYECKONH MHOBEPXHOCTH; LMUIWHJIP; KOHHYE-
CKasl MOBEPXHOCTh, 00Opa3yloniue KOHUYECKOH MOBEPXHOCTH, KO-
HyC; cepuieckas IIOBEPXHOCTb .

6 PacrioznaBatp Tesia BpamieHus (LUIHHIP, KOHYC, cdepa u 1map) .

6 OOBSICHATH CIOCOOBI TOJYYEHUsI TeJ BpaIICHUS .

6 KnaccupunupoBars B3aMMHOE PacIlOlIOXEHHE Cc(epsl U IUIOCKO-
CTH.

6 OrepupoBaTh NMOHSATHUSIMH: IIAPOBOW CETrMEHT, OCHOBAaHHE CETr-
MEHTa, BBICOTA CETMEHTA; IIapOBOW CJIOM, OCHOBAaHHUE IIAPOBOTO
CJI0s1, BBICOTA IIAPOBOTO CJOS; IIAPOBOM CEKTOP .

6 Bprancisate 00bEMBI M IIOMIAAM TOBEPXHOCTEH TEJ BpaICHUS,
TEOMETPUYECKUX TEJI C IPUMEHEHUEM (OPMYII .

6 OrepupoBaTh IMOHSITHSIMU: MHOTOI'DAaHHHK, BIIMCAHHBIH B cdepy
U OINMCaHHBIA OKOJIO cdeprl; chepa, BHUCAHHAS B MHOTOTPAHHHUK
WJIN TEJIO BpaIICHUS .

6 BpIYuCIATH COOTHONIEHWS MEXTYy IUIOMIaJsIMH  ITOBEPXHOCTEH
1 00bEMaMH TTOJTOOHBIX TEJl.

6 M3o00paxaTh u3ydaemble (QUTYpBl OT PYKHM W C HIPUMEHEHHEM
MIPOCTHIX YEPTEKHBIX MHCTPYMEHTOB .

6 BBITTONHATE (BBIHOCHBIC) IJIOCKHE YEPTEXXKHU M3 PUCYHKOB IMPO-
CThIX 00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH Ce-
YeHUs TeJl BPAICHUS .

6 M3BiexkaTh, MHTEPHPETUPOBATH M IIpeoOpa3oBbIBATH HHMOpMa-
IIUIO O IIPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (pUrypax, npencras-
JICHHYIO Ha 4YepTekaX M PHUCYHKax .

6 OnepupoBaTh MOHSTHEM BEKTOP B IMPOCTPAHCTBE .

6 BBIONHATH NEHCTBUS CIIOKEHUSI BEKTOPOB, BBIYMTAHHUS BEKTO-
pPOB M YMHOYEHHsI BEKTOpa Ha YHCJIO0, OOBSCHSITh, KAKUMU CBOW-
cTBaMHU OHHU 00JIaZAIOT .

6 IlpuMeHSATsP NpPaBWIO Tapayieienunena .

6 OrepupoBaTh NMOHSITHUSIMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTpPaH-
CTBE, BEKTOpP, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOpIWHA-
Thl BEKTOpa, Yrojl MeXJy BEKTOPAMH, CKISIPHOE NPOHU3BEIACHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJITAaHAPHBIE BEKTOPHI .
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6 HaxoauTe cymMMy BEKTOPOB U INPOU3BEAECHUE BEKTOpa Ha 4YHUCIIO,
YIoJl MEXJY BEKTOpaMH, CKaJIIPHOE NPOU3BEACHUE, PACKJIaIbl-
BaTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM .

6 3amaBaTh IUIOCKOCTH YpaBHEHHEM B JI€KapTOBOIl cUCTEME KOOp-
JIUHAT .

6 IlpuMeHsATH TeomMeTpuuecKkHe (HaKThl A PEHICHUs] CTepeoMe-
TPUYECKHUX 3a1ad, IPEANoJIaralolliuX HECKOJbKO IIaroB pelle-
HUS, €CJIU yCJIOBHSI IIPUMEHEHUS 3aJlaHbl B SIBHOU (popme.

6 Pemarp mnpocrelinue IeOMETpUYECKHME 3aJadyd Ha IIPUMEHEHUE
BEKTOPHO-KOOPAWHATHOTO METOAA .

6 PemaTe 3amauu Ha AOKa3aTEJIbCTBO MAaTEMAaTUYECKUX OTHOLIE-
HUH U HaXO0XJICHUEC TCOMCTPHUUYCCKUX BCIUYHUH IIO0 06pa3uaM niin
alropuTMaM, IPUMEHsST U3BECTHBIE METOABI MIPU PEIICHUHU CTaH-
JapTHBIX MaTeMaTHYECKUX 3aj]ad .

6 IlpuMeHsTH nDpocTeHlINEe INPOrPaMMHBIE CPEACTBA U DJIEKTPOH-
HO-KOMMYHHUKAIIUOHHBIE CHUCTEMBI IIPU PELIEHUH CTEPEOMETPH-
YEeCKHUX 3a7ad4.

6 IIpuBoaUTH IpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IpU-
pole M KU3HM, PACIO3HABaTh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU
B UCKYCCTBE .

6 IlpuMeHATh IOJy4YCHHBIC 3HAHUS Ha [IPaAKTHUKE: AaHAIU3UPOBATH
pC€ajlbHbIC CUTyallUU U NIPUMCHATH HU3YUYCHHBIC TIOHATHUSA B IIPO-
Iecce TOWCKa pEIIeHUs] MaTeMaTH4eCcKH c(hOpMYIIMPOBAHHOMN
MMpOOJIeMBI, MOJICIINPOBATh peajibHbIEe CUTYallMN Ha SI3BIKE T'eoMe-
TPUHU, UCCIIENOBATh IIOCTPOCHHBIE MOJIEJIN C UCIOJIb30BAHUEM Ie-
OMETPUYECKHUX IOHSTUM M Teopem, amiapara ajreopbl; peniarhb
MNPaKTUYECKHUE 3aJa4d, CBsS3aHHBIE C HAXOXXJIEHHEM Ie€OMeTpHhYe-
CKHX BCJIMYUH .

COAEP*KAHME YHEBHOI O KYPCA (MO ro4AM OBYYEHMA)

10 xnacc

MpsAMbIE M NIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TOHSATHS CTepeoMeTpuH . Touka, MpsiMasi, IUIOCKOCTb,
nmpocTpaHcTBO . [loHsATHE 00 aKCMOMAaTHYECKOM IIOCTPOSHHH CTepe-
OMETPUU: aKCHOMBI CTEPEOMETPUMU U CIEJICTBUSI U3 HUX .

B3aumMHoe pacnosoxkeHue npsiMbIX B MPOCTPAHCTBE: HNEPECEKar0-
mMecs, mapajuiebHbIEe U CKpeluBaronnecs npsimele . Ilapaniens-
HOCTbH MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajieabHbIE TPs-
MbI€ B IPOCTPAHCTBE; HapaJLIEIbHOCTh TPEX NPSIMBIX; Mapaienb-
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HOCTb NPSIMOM U IJIOCKOCTH . YTJBlI C COHAIPaBIE€HHBIMU CTOPOHAMU;
YroJl MeXAy IpsMbIMU B IpocTpaHCTBe . IlapamnelbHOCTH ILIOCKO-
CTEH: mapaiielbHble IIJIOCKOCTH; CBOMCTBA MapajjelbHBIX IIOCKO-
creit . Ilpocreiinime npocTpaHCTBEHHBIE (UIyphl Ha IJIOCKOCTH: Te-
Tpasap, KyO, mapasiesienune/; MOCTPOSHHE CEYSHHU .

IleprieHAUKYISIPHOCTh MNPSIMOM M INIOCKOCTH: NEPHEHIAUKYIISIP-
HBIE€ TIPsIMBIE B IIPOCTPAHCTBE, IpPsIMBbIE MapajjiedbHbIE U IEPIEH-
JUKYJISIDHBIE K IUIOCKOCTH, NPU3HAK I[IEPHEHIUKYJIAPHOCTH Ipsi-
MOM M MJIOCKOCTH, T€OpeMa O NPsIMOM HepHNEeHAUKYISIPHON IJIOCKO-
CTH . YTABI B IIPOCTPAHCTBE: YroJ MEXKIY MPSIMOM MU INIOCKOCTBIO;
JBYTPAHHBIN yroJj, TUHEHHBIN yroy AByrpaHHoro yria . Ilepnennu-
KyJIIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 IIOCKOCTH, PaccTo-
SIHUE OT NPSIMOM 10 IUIOCKOCTH, MPOEKIHUst (PUTYpPHI HA IIIOCKOCTh .
I[leprneHAUKYISIPHOCTh MIOCKOCTEH: MNPU3HAK MEPHEHIUKYISIPHO-
CTU BYX ILIOCKOCTel . Teopema o TpEX MEepHEeHIUKYIISpax .

MHororpaHHM1KK

ITonaTne MHOTrOrpaHHHKa, OCHOBHBIE 3JIEMEHTHI MHOTOTpDaHHU-
Ka, BBINYKIIbIE W HEBBIIYKIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHO-
rorpaHHuka . IIpu3sma: Nn-yrompHas mpu3Ma; I'paHH U OCHOBAHUS
MMPU3MBI; MOpsMasi U HAKJIOHHAas NPHU3MBbI, OOKOBas M IIOJHAas IIO-
BepXHOCTh npusmsl . [lapannenenunen, npsiMOyTroJdbHBIA Hapalie-
Jenunen U ero cBoiictBa . [lupamupa: N-yronpHas nupamMuia, rpa-
HU M OCHOBaHHE IMMUPAMHJbI; OOKOBAs M ITOJIHASI MOBEPXHOCTH ITH-
paMuabl; IpaBUJIbHAsI U yCeUEHHasl NUpaMuia . DIEMEHTbI IPU3MBI
U nupamMuasl . [IpaBUIbHBIE MHOTOIPAHHHUKHU: MOHSITHE IPAaBUIIBHO-
ro MHOTOTpaHHUKA; MpaBWIbHAsA IpU3Ma U IMpaBUJIbHAs IHPaMU-
a; MpaBUJIbHAs TPEyTrojibHas MUpaMHUAa U MPaBUIBHBIA TETpad’ap;
ky0 . IlpencraBiieHne O TPaBUIBHBIX MHOTOTPaHHHMKax: OKTa’Jp,
gonexa’ap u ukocadAp . CeueHus NpU3Mbl U TUPAMUJIBI .

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH,
NpsSMOM, NIOCKOCTH . DJIEMEHTBl CUMMETPUHU B MHUpaMuax, napai-
Jlejenunenax, NpaBUIbHbBIX MHOTOIPaHHUKAX .

Breraucienvue »JIeMEHTOB MHOTOTPDAaHHUKOB: péOpa, auaroHau,
yrael . [Tnomans G0OKOBOH MOBEPXHOCTH M MOJHOW IOBEPXHOCTH IIPS-
MOW NPHU3MBI, IJIONIAJb OCHOBAaHMUM, TeopemMa O OOKOBOH ITOBEPXHO-
CTH TIPSIMOU mpu3MEI . [Imomans G0KOBOW MOBEPXHOCTH M IMOBEPXHO-
CTHU MNpPaBWIBHOW NUpaMHUIbl, TEOpeMa O IUIOIAAU YCEUYEHHOH mupa-
munel . [lousatue 06 00bEMe. OOBEM TTHPAMUIBI, IPU3MEI .

[TonoGuble Tena B mpoctpaHcTBe . COOTHOIIEHMSI MEXAy IUIONIa-
JSIMU TIOBEPXHOCTEH, 00bEMaMHU TTOJOOHBIX TEI .

40 Paboyas nporpamma



11 knacc

Tena BpalyeHus

Hunuaapuyeckass TOBEPXHOCTh, 00pasyloniue MUINHAPUYECKON
MMOBEPXHOCTH, OCh IIJIMHAPHUYECKOIl moBepxHocTH . Llmnmmaap: oc-
HOBaHUS MW OOKOBas IMOBEPXHOCTH, OOpa3yromias W OCh; IUIOMIATh
OOKOBOH M TTOJIHOW MOBEPXHOCTH .

KoHmyeckasi MOBEpXHOCTH, 0Opa3ylomme KOHWYECKOH ITOBEpXHO-
CTH, OCh M BEpIIMHAa KOHHUYECKOW mnoBepxHocTH . KoHyc: ocHOBaHuE
MU BepuIMHa, oOpasyromnias M OCbh; IUIONIaAb OOKOBOW M IIOJHOW mO-
BEPXHOCTH . Y CEUEHHBIM KOHYC: O0pa3ylollle M BBICOTA; OCHOBAHMS
1 OOKOBast TOBEPXHOCTH .

Cdepa u map: ueHtp, paauyc, IHaMeTp; IUIOMAab TOBEPXHOCTH
chepsl . BzaumHoe pacriosnioxenne cepbl U IIOCKOCTH; KacaTellb-
Has IJIOCKOCTH K cdepe; miomanb cheps .

N300paxeHne Ten BpalleHHWs HAa IUIOCKOCTH . Pa3BépTka 1ninnH-
Jipa ¥ KOHYyca.

KomOuHamuu tea BpamieHuss W MHOTOIPaHHUKOB . MHororpas-
HHK, OIIMCAHHBIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOIPaH-
HUK, WJIX TCJIO BpallCHUA .

IMoustue 06 00béMe . OcHOBHBIC cBOMCTBa 00BEMOB Ten . Teopema
00 00béMe MPSAMOYTOJIBHOTO NapajuIeJeNnunesia U CIeICTBUS U3 Heé
O0BéM mmmuHIpa, KoHyca . O0BEM mIapa W miomanab cQepsr .

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

CeueHus nmiMHApa (MMapajuIeaIbHO U MEPIIEHIUKYIISIPHO OCH), Ce-
YyeHUs1 KOHyca (MapajuleJIbHOE OCHOBAHUIO U MPOXOJsIlee Yepes
BEPIIHNHY), CEUEHHs IIapa.

B(:‘,KTOPI)I U KOOpAWHAThI B MPOCTPAHCTBE

Bextop Ha miockoctu U B npocTpaHcTBe . ClOXKE€HUE UM BBIYUTA-
HHUE BEKTOPOB . YMHOXEHUE BEKTOpa Ha 4uCJIO . PaznoxeHue Bek-
TOopa MmO TpEM HEKOMIUJIaHapHBIM BekTopaM . IlpaBuiio mnapamie-
genunena . PenleHue 3anad, CBSI3aHHBIX C IPUMEHEHUEM I[IPaBUIL
AedcTBuil ¢ Bekropamu . IIpsiMoyronpHass cucremMa KOOpAUHAT
B npoctpaHcTBe . Koopnunarel Bektopa . Ilpocreiimme 3amgaum B Ko-
opauHaTtax . Yrojg Mexay BekropaMu . CKalsIpHOE HpPOU3BEICHUE
BEKTOPOB . BblumciieHHE yIJIOB MEXAY HOPSAMBIMH M ILJIOCKOCTSIMU
KoopauHaTHO-BEKTOPHBIN METOJ INPU  PELIEHUHM T['€OMETPUUYECKHUX
3a1a4.

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knacchl 41
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TEMATMYECKOE NMAAHMPOBAHME YYEBHOIO KYPCA (MO MOAAM OBYYEHWA)

10 knacc (He meHee 70 yacoB)

Ha3BaHue pa3gesa (TeMbl)
Kypca, (K0JIM4ecTBO 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbBIE BUAbI AeSTEeJIbHOCTH yyamuxcs

BBeseHHUe B CTEpEeOMETPHIO
(10 4)

OCHOBHBIE TTOHSITUSI CTEPEOMETPHUH:
TOYKa, OpsMasi, MIOCKOCTh, MPO-
crpaHcTBO . [IpaBuia n300pakeHUs
Ha PUCYHKaX: W300paKCHUs MIOCKO-
CTel, mapauIeIbHBIX MPSIMBIX
(OTpE3KOB), CEpEeaAUHBI OTPE3KA .
TToHsATHS: TIEepeceKaroNIInecs MI0CKO-
CTH, TIEPECEeKAIOIINECS] TIPsIMast

M IIOCKOCTD .

3HAKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOCKIITMOHHBIX
geprexax . HavanbHbIe CBEICHUS

0 ky0Oe u mupamue, uxX pa3BEPTKU

v mosienu . CeuyeHUss MHOTOTPaHHU-
KOB .

ITousitTne 06 aKCMOMAaTUYECKOM
MOCTPOCHUH CTEPEOMETPHU: aKCHO-
MBI CTEPEOMETPHUU U CIEICTBUS U3
HUX

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

IMosryyaTh IpeacTaBiIeHUsT O MPOCTPAHCTBEH-
HBIX QUTypax, pa3dbuparh npocrenmme
MpaBuiia H300paKeHUsT STHX QUTYD .
H306pakaTh NpsSIMYIO U IUIOCKOCTh HAa PUCYH-
Ke.

Pacno3sHaBaTh MHOIOTPaHHUKH, TUPAMHLY,
Ky0, Ha3bIBaTh UX DJICMEHTHI .

JleaTh pUCyHOK Ky0a, MUpaMHIbl, HAXOIUTh
OLIMOKHU B HEBEPHBIX N300paKESHUSIX .
3HAKOMHUTBCS C CEUCHUSIMH, C METOJI0M
CJIe/I0B; HUCITOJIB30BATh JIJIsi IOCTPOCHMS
CEYECHHSI METO/T CJIE/I0B, KPATKO 3alHChIBATh
[IAr¥ TOCTPOCHHUSI CEUCHHUS

Pacno3HaBaTh BHJ CEUCHHS] U OTHOLICHHUIA,

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

Hcnoib30BaTh 1101001€e NpY PELICHUH 3a/1a4
Ha IMOCTPOCHUE CCYCHHI .

3HAKOMHUTbCS C aKCHOMAaTHYECKUM ITOCTPOe-
HHUEM CTEePEOMETPHUH, C aKCHOMaMH CTepeoMe-
TPHMH U CIEACTBUAMU U3 HUX .




1922eWH | -0} “9Ho80dA Miagoeeq "YU LYWILYW

374

HimrocTpupoBaTh akKCHOMBI PUCYHKAMU
U IPUMEPAMU U3 OKpY Karome oOCTaHOBKU

IIpsiMble ¥ VIOCKOCTH

B mpocTtpaHcTBe. [lapaJ-
JIEJILHOCTB MPSAMBIX

M IJIOCKOCTEH

(12 4)

B3aumHOe pacnosiokeHHe MPsSIMBIX

B MMPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajiieIbHBIC U CKPCIIUBAIOIINCCS
MPSIMBIC .

ITapauieIbHOCTh MPSMBIX U TUIOCKO-
CTEH B MPOCTPAHCTBE: MapasjicIbHbIC
OpsiMbI€ B IPOCTPAHCTBE; TMapal-
JICTBHOCTB TPEX MPSMBIX; TTapai-
JICTBHOCTH IPSIMOI M TIIIOCKOCTH .
VTl ¢ cCOHATIPaBJICHHBIMH CTOPOHA-
MH; YTOJ MEXY MPSIMBIMH B MIPO-
CTPaHCTBE .

ITapannenbHOCTh MIIOCKOCTEH:
napajuieIbHbIe TUIOCKOCTH; CBOMCTBA
MapajuIeIbHBIX TIOCKOCTEH .
TIpocreiinie MpoOCTpaHCTBCHHBIC
(urypsl Ha TIOCKOCTH: TETPAdIP,
Ky©0, TmapaJuiesIenuIie; TOCTPOCHHE
CEUEeHUI

AKTya/iu3upoBaTh (PakThl U METOJIbI TJIAHHU-
METpHH, PEJICBAaHTHBIE TEME, IIPOBOJIUTH
aHAJIOTHH .

I[lepeyucaSITh BO3MOXHBIC CIIOCOOBI PACITOIO-
JKSHMsI IBYX MPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UX Ha IpUMEpax .

JlaBaThb onpeje/ieHUEe CKPECIIMBAIOIIUXCS
OpsSIMBIX, HOPMYITUPOBATH MPU3HAK CKPCIIU-
BaFOIMXCS MIPSIMBIX U TPUMEHSITH €T0 IIPH
peueHuu 3aaau .

PacnosHaBaThb npusMy, Ha3blBaTh €€ DJIEMEH-
THI .

CTpOUTB ceUeHHUsI NPU3MBI Ha TOTOBBIX
gepTexKax

I[lepeyucaATH BO3MOKHbBIE CITOCOOBI B3aUMHO-
O PacIioJIOKEHUSI MPSIMOU U MIJIOCKOCTHU

B IIPOCTPAHCTBE, MPUBOJIUTH COOTBETCTBYIO-
mye MPUMEPHl U3 pEaTbHOU KU3HHU .

JlaBaTh onpejesieHUe napauielibHOCTH
MPSIMON W TUTOCKOCTH .

®opMyIMPOBATH NPU3HAK NapaUICIbHOCTH
NPsIMON M IIJIOCKOCTH, YTBEPXKIAECHUE O MPSIMOU
IepeceueHust ABYX IUIOCKOCTEH, MPOXOasAIINX
gepe3 mapajuielIbHbIC MPSIMBIC .

PemaTh npakTudeckue 3aJaqd Ha IIOCTPOCHUE
CEYeHHI MHOIOrpaHHHKA .

OGBACHATD CIIy4ad B3aHMHOTO PACIIOI0KECHUS
IJIOCKOCTEH
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IIpooonscenue

HasBaHue pa3saesa (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIbHOCTHU yYalllUXCA

JlaBaTh onpejejieHH e MapaieIbHbIX TIOCKO-
CTEH; MPUBOAUTH MPUMEPHI U3 peaTbHOU
JKM3HU U OKPYXKaIoIIeil 00CTaHOBKH, MUILTIO-
CTPUPYIOLINE MAPATIIEIbHOCTD MIIOCKOCTEH .
Hcnosib3oBaTh Npu3HaK IapaieIbHOCTH
JIBYX IJIOCKOCTEN, CBOMCTBA NapaJIEIbHBIX
IUIOCKOCTEH MpU PEIISHUH 3a7ad Ha IIOCTpoe-
HUE .

OGBACHATH, YTO HA3BIBACTCS IapajuIeIbHBIM
MPOEKTUPOBAHNEM H KaK BBITTOTHSIETCS
MIPOEKTUPOBaHNE (PUTYDP HA IIOCKOCTS .
HN306pakaTh B napajuieIbHON MPOCKINU
pa3IMYHBIE T€OMETPUUYECKHEe (QUTYPHI .
MoeniMpoBaTh pealbHble CUTYyallUl Ha SI3bIKE
T€OMETPHUH, HCCIIEIOBATh ITOCTPOCHHEIS
MOJIEJIM C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TOHSITHH .

Hcnosib30BaTh IIpu pelIeHUH 3a71a4 Ha
TMOCTPOCHHE CEUCHUH MOHATHE TapalIeIbHO-
CTH, IPU3HAKHU U CBOMCTBa napajuji€IbHbIX
MNpsAMBIX Ha IJIOCKOCTHU

IlepneHAUKYJIAPHOCTD
NPAMBIX U NJIOCKOCTEN
(12 4)

IlepneH UKy ISIPHOCTH MPAMOMN

U TUIOCKOCTHU: IePIICHIUKYJISIPHBIC
MNpsiMbI€ B IPOCTPAHCTBE, IIPSIMbIC
napaiejIbHbIC U IIePIICHAUKYIISP-
HbIE K IUIOCKOCTH, IIPU3HAK TMEpPHeH-

AKTya/JIM3UpoOBaThb (akThbl U METO/bI IIAHH-
METpPHH, PEJICBaHTHEIC TeME, IIPOBOINUTH
AQHAJIOTUH .

OOGBACHATD, KAKOH yroJl Ha3bIBACTCS YIIIOM
MEX1y TIepEeCEeKaIONIMMUCS MPSIMBIMHU,
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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, IEPHEHIUKYISIPHOMN

K IJIOCKOCTH

HaxoauTh yrisl MeX 1y CKPEIUBAIOIIUMUCS
MOPSIMBIMH B KyO€ U THpaMHUIE .

I[Ip¥BOAUTE NPUMeEPDI U3 PEAIbHON KU3HU

U OKpY’KaloIed 00CTaHOBKH, UIITTIOCTPUPYIO-
1Y€ NEePIEeHAUKYIAPHOCT IPSIMBIX B IIPO-
CTPAHCTBE U MEPIESHAUKYISIPHOCTH HIPSIMOit

K IIJIOCKOCTH

PopMyIMPOBaATh IPU3HAK EPICHIUKYISIPHO-
CTH IIPSAMOU U IIJIOCKOCTH, IIPUMEHSTH €TI0 Ha
MpaKkTUKe: OOBSICHATH NEPICHIUKYIISIPHOCTH
pebpa ky0a 1 1MaroHaJiM €ro rpaHu, KOTopas
€ro He COJIEP>KUT, HAaXOAUTh JINHY JUar OHaIn
Ky0a . BEIYuCIIsATh BBICOTY NTPaBHIIBHOU
TPEyrojabHON U NPaBUIBHON YEThIPEXYTOJIb-
HOM mUpaMu/ 1o JImHaMm pEdep .

PewmiaTkb 3a1auu Ha BEIUUCIICHUS], CBA3aHHbIC

C NePHEHAUKYISAPHOCTBIO IPAMOI U MIIOCKO-
CTH, C UCTIOJIb30BaHNEM IIPH PEIICHUH TTAHU-
METPUICCKHUX (I)aKTOB U MCTOOOB .
OGBACHATD, UTO HA3BIBAIOT NEPIEHINKYIISIPOM
Y HAKJIOHHOM M3 TOYKHU K MIJIOCKOCTH; IPOEKIHU-
el HaKJIOHHOH Ha TIIOCKOCTh . OOBSICHITE, UTO
Ha3bIBAETCs PACCTOSTHUEM: OT TOYKH J0 IIJIOCKO-
CTHU; MEXKAY IapajlyIeJIbHBIMU IIJIOCKOCTSIMU,
MEXy IpsIMOU U NapaiesIbHON el IIIOCKO-
CTBIO; MEKY CKPEILIUBAIOIUMHUCS IPSIMBIMU .




9

ewwed.odu Behoged

IIpooonscenue

HasBaHue pasjesa (TeMbl)
Kypca, (Ko/JIM4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BU/AbI AeATE/IbHOCTH yYalIUXCA

HaXOL[PITL 9THU pacCTOsIHUS B MPOCTHIX ClIy4da-
sIX B KyOe, mupamMue, IpusMe .
MopaenupoBaThb peajibHbIE CUTYAIlUU Ha SI3bIKE
Tr€OMETPpHUH, HCCICN0BATH IOCTPOCHHBLIC
MOACIIN C UCIIOJIB30BAHUEM I'€OMETPUICCKUX
THOHSITHI .

HMcnoib30BaTh NIpy peLIeHUH 3a/1a4 Ha
noctpoeHue ceueHuit reopemy Iludaropa,
CBOMCTBA NPSAMOYTOJbHBIX TPEYTOJILHUKOB

YrJIbl MEXKAY NPAMBIMHA
U IUIOCKOCTAMU
(104)

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

IlepneHTUKYASIPHOCTH MIIOCKOCTEM:
MIPU3HAK MEePISHANKYIIPHOCTH ABYX
mockocrte . Teopema o Tpéx mep -
NEHAUKYJIApax

AKTya/JIM3UupoOBaTh (aKThl U METO/IbI IUTAHU-
METpPHH, PEICBAHTHBIE TEME, IPOBOINTH
aHaJIOTHH .

JlaBaThb onpejesieHHe yria MeXIy HpsMoi

U IUTIOCKOCTHI0, POPMYIITHPOBATH TEOPEMY

0 TPEX NMepHeHANKYIIIpax U 00paTHYIO K Hell .
HaxoauTb yros Mexay NpsMoi U INIOCKOCTBIO
B MHOTOTPAaHHHUKE, PACCTOSTHUE OT TOYKH 10
NPsIMON Ha IUIOCKOCTH, UCIIOJIb3YsI TEOPEMY

o TpéX mepneHauKysapax . [[poBoants Ha
YepTeke NMEePIEeHAUKYJISIP: U3 TOUKU Ha
OPSIMYI0; U3 TOYKH HA IIOCKOCTD .

JlaBaThb onpejeneHue AByrpaHHOIO yria U ero
511eMeHTOB . OOBSCHSITE PABEHCTBO BCEX
JIMHEWHBIX yTJIOB IBYTPaHHOTO yIJa .
HaxoauTh Ha uepTexe ABYyIpaHHbBIA Yyroj Npu
pebpe nmupamMubl, TPU3MBI, ITapasselenunena .
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JlaBaThb omnpejesieHHe yria MEXIy IUIOCKOCTS-
MH .

JlaBaTh onpepesieHue u popmyaupoBaTb
NPpU3HAK B3aMMHO MEPIEHINKYIISIPHBIX
IJIOCKOCTEH .

HaxoauTh yribl MeXy IJIOCKOCTSIMU B KyOe
U TIUpaMU/IE .

HMcnmo1b30BaTh IIpU PEHICHUH 337a4 OCHOBHBIC
TEOPEMBI U METO/IbI IIJIAHUMETPHH .
MoaesiupoBaTh pealbHbIC CUTYaIlud Ha SI3BIKE
reoMeTpUH, UCCAeJ0BATh MOCTPOCHHBIC
MOJICJIH C UCTIOJIb30BAHUEM I'€OMETPHUUECKUX
TIOHSITHM .

Hcnosib30BaTh IIpHU pelICHUH 3a7a49 Ha
MOCTPOCHHUE CEUYCHUN COOTHOIICHHUS B MPSIMOY-
TOJILHOM TPEYTOJIbHUKE

MHororpaHHUKH
(10 4)

ITonsiTve MHOrOrpaHHUKA, OCHOBHBIE
9JIEMEHThl MHOTOT'PAHHUKA, BBIITY-
KJIBIE ¥ HEBBIMTYKJIble MHOTOTpaHHU-
KH; pa3BEPTKAa MHOTOTpAaHHUKA .
IIpu3ma: N-yrojgepHas mpu3Ma; TpaHd
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 TUpaMHJIa,
TPaHU U OCHOBaHUE ITHUPAMUIBI;
OOKOBasi ¥ MOJIHASI IOBEPXHOCTH

AKTya/iu3upoBaThb (HaKkThl U METOIbI ILUIAHHU-
METpHUH, PEJICBAaHTHBIC TeMe, IPOBOAUTH
AHAJIOTUH .

JlaBaThb onpejesieHUe mapajuieeunesa,
pacﬂ03HaBaTb €ro BUabl U 1/13yanb CBOMCTBA .
JlaBaThb onpe/esieHUe MUpaMu/ibl, pacCio3Ha-
BaThb BUbI TUpaMull, pOpPMyIMpPOBATH
cBoMcTBa p&Oep, rpaHel M BHICOTHI MPABUJIIb-
HOM MUpaMUJIbI .

HaxoauThk ruiomaas IMOIHON U OOKOBOM
MOBEPXHOCTH TTHPAMU/IBI .

JlaBaThb onipeesieHU e yCeuEHHON MUpaMuIbl,
Ha3bIBaTh €€ JIEMEHTHI .
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OKoHuaHue

HasBaHue pa3saesa (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIbHOCTHU yYalllUXCA

nupaMUubl; IpaBUIbHAS U yCCUEH-
Hasi IUpaMuaa .

DJIeMEeHThI IPU3MBbI U TUPAMUJIBI .
IIpaBunbHBIC MHOIOIPAHHUKU:
MOHSITHE NPaBUJIBHOIO MHOI'OIpaH-
HUKa; NpaBUIbHAs NpU3Ma U IIpa-
BWJIbHAsI MUPAaMUJA; IPaBUJIbHAS
TpeyrojbHas IUpamMuia U MpaBUIb-
HBII TeTpa’ap; ky6 . [Ipencrasienue
O IIPaBUJIBHBIX MHOI'OI'paHHUKAaX:
OKTanJp, JOJAEKa’Ap U UKOca’Ip .
CuMmMeTpHs B IPOCTPAHCTBE:
CUMMETPHUs OTHOCUTEJILHO TOYKHU,
TIPSIMOM, TIIOCKOCTH . DII€MEHTHI
CUMMETPHUU B NUpPAMHUIAX, Hapaiiae-
jenunenax, NIpaBUIbHBIX MHOIO-
rpaHHUKAX .

Brluncnenue 31eMeHTOB MHOTOTpaH-
HHUKOB: pé0pa, AUaroHaJIH, YIJIbI .
ITmomans GOKOBOM MOBEPXHOCTH

M MIOJIHOM MOBEPXHOCTH MPSIMON NIpU-
3MBI, [UIOIIaJb OCHOBAHUH, TEOpEeMa
0 OOKOBO1 TTOBEPXHOCTH MPSIMOU TTPHU-
3Mbl . [151ommans 60KOBOM MOBEPXHOCTH
Y IOBEPXHOCTH NPaBWILHON Nupa-
MH/JIbI, TEOpEMa O IIoIIaau OOKOBOI
MOBEPXHOCTH YCCUEHHOU MUPAMU/IbL

PopMy/IMPOBATH TEOPEMY O IIIOIIATN OOKOBOM
TIOBEPXHOCTH MPABWIHHON yCceu&HHOHN mTHpa-
MUJBI .

PemaTe 3anauu Ha BBIYUCIICHUE, CBSI3aHHbIC
C mUpaMUJaMHU, a TAKXKe 3aJlayd Ha IIOCTpoe-
HUE CEUCHUH .

JlaBaThb omnpejeJ/ieHUe IpU3Mbl, paclO3HaBaTh
BUBI IIPHU3M, U306paKaTh MIPHU3MBI Ha
YepTexKE .

HaxoauTh miiomaas NOJHOW MIu OOKOBOM
TIOBEPXHOCTH MTPHU3MEI .

H3yyaTh cooTHOWIEHU Ditnepa i 9ucia
pé0ep, rpaHeil U BepLINH MHOTOTPAaHHUKA .
H3y4aThb BH/ABI NIPAaBWILHBIX MHOTOIPDaHHU-
KOB, UX Ha3BaHUs M KOJIMYECTBO I'paHei .
H3y4aTh CUMMETPHUIO MHOTOI'DAHHUKOB .
OGBACHATb, KAaKHE TOUYKH Ha3bIBAIOTCS
CHMMETPUYHBIMHA OTHOCUTEIILHO JTaHHOM
TOYKH, TIPSIMOM MIIM TIJIOCKOCTH, UTO Ha3bIBa-
IOT IIEHTPOM, OCHIO MJIN INIOCKOCTHIO CHMMe-
TpUH QUTYPHI .

IIp¥BOAUTE MPUMeEPBbI CHMMETPUIHEIX (PUTYD
B apXUTEKType, TeXHUKE, IIPUPOE .
MoeiMpoBaTh peajbHbIC CUTyallul Ha SI3bIKE
r€OMETPHUHU, UCCIIEIOBATH IOCTPOCHHBIE MOJIEIH
C UCIIOJIb30BAHUEM I'€OMETPHUUECKUX MOHSITHH,
HCIIOJIb30BaTh MT0100ME MHOTOTPaHHUKOB
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06 MBI MHOTOTPAaHHUKOB
(84)

[lonsitue 06 06BEMe . OOBEM HUpaMH-
JIBI, TIPU3MBI

AKTya/iM3upoBaTh (HaKThl U METO/bI IUIAHU-
METPHH, PEJIEBAaHTHbBIE TEME .

OGBSCHATD, KaK U3MEPSIIOTCSI 00BEMBI Te,
MPOBO/ISI AaHAJIOTHIO C U3MEPEHUEM ILToIaAaei
MHOTOYTOJIbHUKOB . ®POpPMy/IMPOBATh OCHOB-
HbIE CBOMCTBA 0OBEMOB .

H3y4aThb, BBIBOAUTH POPMYJIbI 00BEMA
MPSIMOYTOJIFHOTO TapajulesIeUIIeIa, PU3MBI
¥ IUPAMUIBI .

BbBIUHCAATh 00BEM NPU3MBI U THPAMHUIBI 11O
HX DJIEMEHTaM .

IIpuMeHATb 00bEM TS pelIeHUsT CTepeoMe-
TPUYECKUX 3a7ad U JUISI HAXOXKICHUS reoMe-
TPUYCCKUX BEJIUYHH .

MopaenupoBaTh peajibHbIe CUTYaIlMH Ha SI3BIKE
reoMeTpUH, MCCAEeA0BATh ITIOCTPOCHHEIS
MOJIEJI C UCITOJIb30BAHUEM I'€OMETPHUUECKUX
MOHSATUN

IloBTOpEHMeE: ceyeHus,
PacCTOSIHUSA U YTJIbI
(84)

IlocTpoeHue cedyeHuil B MHOTOIpaH-
HHKE .

Beruncnenue paccTosiHUM: MeXAy
JIBYMSI TOYKaMH, OT TOUKH 10
MPSIMON, OT TOYKH 10 TIOCKOCTH;
MEXJTy CKPEIIMBAIOIIUMHUCS IPSMBI-
MU .

BrlunciieHrue yrioB: MeXy CKpellu-
BAIOMIUMUCS TIPSIMBIMH, MEXKTY
NPsIMOM U MJIOCKOCTBIO, ABYI'PAaHHBIX
YTJIOB, YTIIOB MEXIy MIOCKOCTSIMU

CTpOMTB cedeHHE MHOTOTPAaHHUKA METOIOM
CIIETIOB .

JlaBaTh onpe/JeJeHHue PacCTOSTHUS MEXTy
¢durypamu .

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

U napajuiebHON el MpsMol, MeX1y CKpellu-
BAOLIMMUCS NIPSIMBIMH .

CTpoUTh JNUHEHHBIA yrojl IBYTPaHHOIO yrja
Ha 4yepTeke MHOTOIpaHHUKA U HaXOIUTh €ro
BEJINYUHY .

HaxoauTh yribl MeX1y IJIOCKOCTSIMH B MHO-
rorpaHHMKax
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11 knacc (He meHee 35 yacoB)

Ha3BaHue pa3gena (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUABI AeATEeJIbHOCTH yyamuxcsa

Tesa BpaueHus
(12 4)

Cdepa u map: LIeHTp, paauyc,
JHaMeTp; IJIOIIAlb TOBEPXHOCTH
cdepsl . BzauMHOe pacrioyiokKeHue
cdepbl U IIIOCKOCTH; KacaTeJbHas
IUIOCKOCTH K cdepe; IIonaib
cepsl .

H3o0paxenue chepsl, mapa Ha
IIJIOCKOCTH .

CeueHus miapa

AKTya/IM3UpOBaATh (HaKThl U METOJbI IUIAHU-
METPUH, PEIECBAHTHBIC TEME, IPOBOAUTH
aHaJIOI'uu .

JlaBaThb onpeaeeHUA cheprl U Iapa, ux
LEeHTpa, paauyca, tnamerpa . OnpeaeasaTb
chepy Kak GUTypy BpallleHHUsST OKPY>KHOCTH .
HccaepaoBaTh B3anMHOE PACIONIOKEHHE ChEphl
M IUTOCKOCTH, IBYX cdep, HIIICTPUPOBATH
3TO Ha YEPTEkKax U PUCYHKAX .
dopMy/IMpPOBATH Olpe/eieHNe KacaTeIbHOI
IJIOCKOCTH K cdepe, CBOMCTBO M IIPU3HAK
KacaTeJIbHOM MIIOCKOCTH .

3HAKOMMUTbCS C TCOAC3NUYCCKUMH JIMHUSIMH Ha

chepe

L{nnmuaapuyeckasi TOBEPXHOCTD,
oOpa3yromue TUIHHIPUIECKOM
MMOBEPXHOCTH, OCh IMIIHHAPUICCKOMN
noBepxXHOCTH . LlmmuHIp: OCHOBaHUS
1 OOKOBasi IOBEPXHOCTH, 00pa3yro-
mast ¥ OCh; IUIoIagbs OOKOBOII

U TIOJTHOW TOBEPXHOCTH .
N3o0paskeHne NUIUHAPAa Ha IUIOCKO-
cru . Pa3BépTka nunuuapa .

Ceuenust muimHApPA (MIOCKOCTHIO,
napauieIbHOW WIIH TEePIICHIUKYIISIP-
HOW OCH HWJIUHApPA)

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

H3y4aTb, 06'bACHATD, KaK MOJYYUTh LIUITHHID
IyTEM BpalllEHUs IPSIMOYTOJIBHUKA .
BbIBOAUTH, UCHIOJIb30BATh GOPMYJIBI TSI
BBIYUCIICHUS TUTOIAH OOKOBOW MTOBEPXHOCTH
LHAJIMHIPA .

H3y4yaTs, pacnio3sHaBaTh pa3BepTKY LUIUHIpA .
HN306pakaTh HMWIMHIP U €r0 CCYCHHS LIOCKO-
CTBIO, MPOXOJISIIIECH Yepe3 ero och, napaieiib-
HOW WJIN NEPHEHIUKYISIPHON OCH .

HaxoauTh miomaad 3THX CEYECHUH .
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MoaenMpoBaTh pealibHbIE CUTyaIlU Ha SI3bIKE
TeOMETpUH, UCCJIEeA0BATh IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH

Konunueckast MoBepXHOCTh, 00pa3yro-
1€ KOHUYECKONW MOBEPXHOCTH, OCh
U BEpIIMHA KOHUYECKON MOBEPXHO-
ctu . Konyc: ocHoBaHmMe U BeplInHAa,
oOpasyromas 1 0Ch; IJIOMIATh
OOKOBOW U ITOJIHOH ITOBEPXHOCTH .
YceuéHHBIN KOHYC: oOpa3syromniue

U BBICOTA; OCHOBaHUSA U OOKOBas
TIOBEPXHOCTS .

H300paxeHne KOHyca Ha INIOCKOCTH .
Pa3BépTka KoHyca .

CeueHust KOHyca (INIOCKOCTHIO,
rmapaieIbHOM OCHOBAHHIO, U IIO-
CKOCTBIO, TIPOXOAIIEN uepe3
BEPIINHY)

OGBSCHATD, KAaKOe TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro JICMCHTHI .

H3y4aTh, 0GBACHATD, KaK MTOJIYYUTh KOHYC
nyTEM BpaIlICHUS MPSIMOYTOIBHOTO TPEYTOJIb-
HUKA .

H306pakaTh KOHYC U €r0 CeYSHUsI IIII0OCKO-
CTBIO, MPOXOJISIIIICH Yepe3 OCh, U INIOCKOCTHIO,
NEPICHIUKYIISIPHON K OCH .

HN3y4yaTh, pacnio3sHaBaTh pa3BEPTKY KOHYCA .
BbIBOAUTB, HCNIOJIB30BAaTh (HOPMYJIBI JIJTsI
BBIYUCIICHUS TUTOMIAIN OOKOBOH MOBEPXHOCTH
KOHYyCa .

HaxoauThb nuioniaau ceYeHU, MpoOXOoasIIIuX
qepe3 BEpUINHY KOHYCa WIH NEePUCHIUKYIISIP-
HBIX €TI0 OCH .

OGBACHATD, KAKOE TEJIO Ha3bIBACTCS YCECUEH-
HBIM KOHYCOM .

H3y4aTb, 06 BACHATD, KaK €ro MoJIyInuTh
nyTEM BpaIICHUS IPSMOYTOJIBHON TpaIIeIvH .
BbIBOAUTH, IPUMEHATH (OPMYITY /It BBIYUC-
JICHUS TUIOMAJIH OOKOBOW ITOBEPXHOCTH
YCEUEHHOIO KOHyCa

KomOunanumst Ten BpamieHdss 1 MHO-
rOrpaHHUKOB . MHOrorpaHHUK,
OIMCAaHHBIA OKOJIO cdeprl; chepa,

AKTya/IM3upoOBaTh (akThl U METObI TIAHU-
METPHH, PEJICBAHTHBIC TEME, [IPOBOIUTH
AaHAJIOTUH .
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IIpooonscenue

Ha3sBaHue paspeia (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUAbI AeATE/IbHOCTHU yYallluXcAa

BIIMCaHHasA B MHOTOTI'PaHHUK HIIA
B TE€JIO BpalllCHUS

PewmiaThb crepeomeTpudecKue 3aj1auu, CBI3aH-
HBIE C TeJIaMH BPAICHUS, TOCTPOCHUEM
CCUYCHUI TeJI BpalleHUs, ¢ KOMOWHAIIUSIMA TEJT
BpallleHUsI © MHOTOT'PAaHHUKOB Ha HaXOXKJe-
HUE TEOMETPHUYCCKUX BEJIUYHH .
HMcno1b30BaTh IpU PELICHUN CTEpEOMETpUYE-
CKHX 3aJa4 IJITAaHUMETpUIeCKUe haKThl

U METOIbl 3aJlauld Ha BBIYMCJICHHE H JOKa3a-
TEJILCTBO .

MoaeiupoBaTh pealbHbIE CUTYaIluH Ha SI3BIKE
TeOMETPpUH, UCCIeA0BaTh IOCTPOCHHBIC
MOJICJIN C UCIIOJIb30BAHHUEM I'€OMETPUUECKUX
TIOHSITHH

06BEMBI TeJl
(549)

Iloustue 06 066éMe . OCHOBHBIE
CBOMCTBAa 0OBEMOB TEII .

O0BEM TIIIHHApPA, KOHYCA .
OO0BéM mapa ¥ TUIOmMAnb Chephl

AkTyasiM3supoBaTh HaKThl U METO/bI IJIAHU-
METPHUH, PEJIEBAHTHBIEC TEME, IIPOBOJAUTH
aHAJIOTUH .

BbIBOAUTH, UCNOJIB30BaTh (OPMYIIBEI 00BEMOB:
NPU3MBI, WJIMHPA, TUpaMUIbl, KOHYCa;
YCEYEHHOM NUpaMu/Ibl U YCEUYEHHOIO KOHYCa .
PemaThb crepeoMeTpuyuecKre 3aja4uu, CBsI3aH-
HBIE C BBIYUCICHUEM O0BEMOB .
®opMy/IMPOBATH OIpe/IelIEHNUE apOBOTO
CEerMeHTa, IapoOBOIo CJ10s, LIapOBOIr0 CEKTOpa .
IIpuMeHATb GOPMYIIBI TSI HAXOXKICHHUSI
00BEMOB IAPOBOr'0 CETMEHTA, IIAPOBOTO
CEeKTOpa
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[lonoOHbIE Tena B IPOCTPAHCTBE .
COOTHOIICHHS M@Ky TUIOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX
Ten

PewaTe crepeoMeTpuyecKre 3a1a4u, CBA3aH-
HbIe ¢ 00BEMOM MIapa U IUIOHIAAbI0 Cephl .
MoaenMpoBaTh pealibHbIE CUTYaIlHU Ha SI3bIKE
T€OMETPUH, HCCIIENOBAaTh MOCTPOCHHbBIC
MOJIEJIH C UCTIOJIb30BAHUEM I'€OMETPHUUECKUX
TIOHSITHM .

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

PewmiaThb cTrepeoMeTpuuecKye 3aa4u, CBSI3aH-
HBIC C COOTHOIIICHUEM 0OBEMOB U MOBEPXHO-
CTel MOTOOHBIX TEJI B IPOCTPAHCTBE .
MoaenupoBaTh pealibHbIE CUTYaI[HU Ha SI3bIKE
T€OMETPHH, UCCIECAOBATh MOCTPOCHHBIC
MOJICJIA C UCTIOJIb30BAaHUEM T'€OMETPHUIECKHUX
TIOHSITHH

BeKTOpbl U1 KOOPpAUHATHI
B IPOCTPAHCTBe
(104)

BexTop Ha mockocTu M B NPOCTpPaH-
crBe . ClI0’)KeHHE U BBIYUTAaHUE
BEKTOPOB . YMHOKEHHUE BEKTOpa Ha
yucino . Paznoxenue BexkTopa mno
TpEM HEKOMILJIAaHAPHBIM BEKTOPaM .
[IpaBmno nmapamrenenunesna .
Pemienue 3aga4, cBI3aHHBIX C MPU-
MEHEHHEM ITPAaBIII JSHCTBUH C BEKTO-
pamu.

[IpsimoyrosibHasi cHCTeMa KOOpAWHAT
B pocTpaHcTBe . KoopauHaTel
BekTopa . [Ipocreiimue 3anaun

B KOOpAMHATAX . YTOI MEXITy
BekTopaMu . CKalasipHOE ITPOU3BEE-
HHUE BEKTOPOB . Brruucienue yrios

AKTya/JIM3UpoOBaTh GakTbl U METO/bI ILUIAHH-
METpPHH, PeJIEBaHTHEBIC TeME, IPOBOINUTH
AQHAJIOTUH .

OnepupoBaTh MOHATHEM BEKTOP B MPOCTpaH-
CTBE.

$opmMy/IMpPOBATH IPABUIIO NTapajuIelIeTHIe a
TIPH CIIOKEHUH BEKTOPOB .

CkJ1aABIBaTh, BBIYUMTATh BEKTOPHl, YMHOXKATh
BEKTOP Ha YHUCIIO .

HN3yyaTh OCHOBHBIE CBOMCTBa 3TUX OIlepalyi .
JlaBaTh omnpeneleHne NpSMOYTOJILHON CHCTe-
MBI KOOPAMHAT B TPOCTPAHCTBE .

BbIpasuTh KOOpAMHATHI BEKTOpPA Uepes
KOOPAUHATBI €r0 KOHIIOB .

BBIBOAMTB, HCNOJIL30BaTh GOPMYJIY JJIHHBI
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OKoHuaHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHUAbI AeATE/IbHOCTHU yYalllUuXcAa

MEXTy MPSMBIMH U TJIOCKOCTSIMH .
KoopannatHO-BEKTOPHBII METOI IIPHU
pELICHUN IeOMETPUYECKUX 3a7ay

BEKTOpA U PAaCCTOSIHUS MEKIY TOUKAMH .
BrIpaxKaThb CcKaJsipHOE IPOU3BEICHUE BEKTO-
pOB Yepe3 X KOOPAWHATHI, BEIYHUCISATH YyTOJI
MEXY IBYMsI BEKTOpaMH, IBYMs HNPSIMBIMU .
HaxoauTh yros Mexay npsiMmoy u niaocko-
CTBIO, YTOJI MEXIy ABYMS IIOCKOCTSIMU
aHAJIUTUIECKUMHU METOTaMH .

BBIBOAUTB, HCNIOJIB30BaTh POpPMyJ1y paccTosi-
HUS OT TOUKHU JI0 IUNIOCKOCTH

IloBTOpEHME, 06061 eHUE
M CUCTEMATHU3al A 3HAHUH
(8u

OcHoBHBbIE QUTYPBI, (PAKTBI, TSOPEMBI
Kypca IJIaHUMETPHUH . 3a1aqu
IUTAHUMETPUU U METOJIbl UX pelle-
HUS .

OcHoBHBIE QUTYPHI, PAKTBI, TEOPEMBI
Kypca CTepEeOMETpHH . 3a1adu
CTEepPEOMETPHHU M METObI X pelle-
HU

PemaTs npocTeiinye 3a1aun Ha HAX0XKJICHHUE
JUIMH ¥ YIJIOB B TEOMETPHYECKUX GUTrypax,
npuMeHsTh Teopemy [Iudaropa, TeopeMsr
CHHYCOB U KOCUHYCOB .

HaxoauThb miomaas MHOTOYTOJIbHHKA, KpyTa .
Pacno3sHaBaThb 11o/100HbIe (DUTYPBI, HAXOJIUTH
OTHOLICHUS JUTMH M TUIOIAeH .
Hcno/1b30BaTh [P PELICHUH CTEPEOMETpHYe-
CKHX 3aJa4 (I)aKTI)l U METOJbI IINIAHUMECTPHUU




PABOYAA MPOrPAMMA
YYEBHOT'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA»

LE/IN U3YHEHWUA YHEBHOT O KYPCA

V4eOHbI1 Kypc «BeposiTHOCT, M CTaTHCTHKa» 0a30BOTO YpPOBHS
SIBJISIETCSl TIPOJOJDKEHHEM W Pa3BUTHEM OJHOMMEHHOIO y4YeOHOro
Kypca 0a30BOro ypoBHs OCHOBHOW mikoiel . Kypc mnpengHasHadeH
Juist GopMUpOBaHUS y OOYYarOUIUXCSI CTAaTUCTHYECKOW KYJIBTYpPHI
U MOHUMAHUS POJH TEOPUU BEPOATHOCTEH KaKk MaTeMaTH4YECKOIo
WHCTPYMEHTA I U3YUCHHS CIyYalHBIX COOBITHN, BEIIMYWH M IIPO-
neccoB . IIpu m3ydyeHMn Kypca oOOramaroTcsi MpeICTaBICHUS yda-
muxcsa 0 MEeTodax HCCJICIOBaHUs U3MECHYMBOI'O MHpaA, pa3dBUBACTCA
IIOHMMaHHEC 3HAYUMOCTH H O6IJ_[HOCTI/I MaAaTCMATHYCCKHUX MCTOI0B
IMO3HAHNUSI KaK HEOThEMJIEMOH HYacTH COBPEMEHHOI'O ECTECTBCH-
HO-HAy4YHOTO MHPOBO33PEHHUS .

CopaeprxaHue Kypca HallpaBJI€HO Ha 3aKpeIlJICHHE 3HAHUM, MOJy-
YEeHHBIX TP HM3YYEHHH Kypca OCHOBHOW IIKOJBI W Ha pPa3BUTHE
MIPECTABICHUH O CIydalHBIX BEJIWYMHAX M B3aHMOCBSI3SIX MEXIY
HHUMHW Ha BaXXHBIX NpUMEpax, CHOXKCTbBI KOTOPLIX IMOYCPIIHYTHI U3
OKpy’Karomero mupa . B pesynprare y o0y4daromuxcs JOIDKHO chop-
MHUPOBATHCS MpPEJICTaBIIEHHNE O HamboJiee yrnmoTpeOUTENbHBIX M 00-
mux MaTEeMAaTHYCCKUX MOACIIAX, HUCIOJIb3YEMbIX [JIsd OIINMCaHUA
AHTPOMOMETPUUYECKUX U JeMOoTrpapuIecKnx BEJIHUYHH, MHOTPEIIHO-
CTeH B Pa3IMYHOTO POJA M3MEPEHUSX, JIUTEIHBHOCTH OE30TKa3HOMU
paboThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJIE-
HUU U TIPOIECCOB B OOIIIECTBE .

B coorBeTcTBUM ¢ yKa3aHHBIMH LEISIMH B CTPYKType y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKa» CpeJaHEH HIKOJIbl Ha 0a30BOM
YPOBHE BBIZICICHBI CIEAYIONINE OCHOBHBIE COJIEP)KAaTEIIbHBIC JTUHUU:
«CiyualiHble COOBITUSI M BEPOSITHOCTHY», «CiydalHble BEIUYHHBI
M 3aKOH OOJIBIINX YHCEID) .

Baxuyio gacTeh Kypca 3aHHUMaeT HW3YyYCHHE T€OMETPHUYECKOTO
1 OMHOMHMAJIBHOTO pacCIpeeJICHH W 3HAKOMCTBO C WX HENPEPHIB-
HBIMHM aHaJOraMM IOKa3aTeJIbHBIM W HOPMAaJIbHBIM paclipeiesICHH-
SIMH .

Conepxanne muauA «CinydaliHble COOBITHS U BEPOSTHOCTHY CIIY-
J)KUT OCHOBOM 111 (hOpPMHPOBAHUsS IIPEJCTaBICHUN O pacrpejelie-
HUHU BEPOSITHOCTEH MEXJy 3HAYCHHUSIMH CIIy4alHBIX BEJIWYHH,
a Tak)Xe 3Ta JIMHUS HeoOxoanMma Kak 0a3a Uil M3ydeHHUs! 3aKOHa
OonpmKX Yucel — (QyHIaMEHTAJIbHOTO 3aKOHA, NeHCTBYIONIETO

MATEMATMKA. ba3oBbii ypoBeHb. 10-11 Knacchl 55



B PUPOJE U OOILIECTBE U UMEIOIIEro MaTeMaTH4YecKyto ¢popmannsa-
nuro . CaMm 3akOH OOJIBIIMX YHCEJ MpeJJlaraeTcsi B 0O3HAKOMUTEN b-
HOIl ¢opMe ¢ MHUHUMAJIBHBIM HCIIOJIB30BAHUEM MAaTEMaTHYECKOTO
dbopmanuzma .

Temsbl, CBsI3aHHBIE C HENPEPBIBHBIMHU CIy4YallHBIMU BEJIMYHHAMU,
aKIEHTUPYIOT BHUMAaHHE IIKOJHLHUKOB HA ONHCAaHUHU W HU3YUYCHHUHU
CIIy4aWHBIX SIBJICHHH C TOMOIIBIO HEMPEPBHIBHBIX PyHKINI . OCHOB-
HO€ BHHUMAaHHE YyJejsieTcsl IoKa3aTeIbHOMY M HOpPMaJbHOMY pac-
NpeaeyieHusIM, MPU STOM IMpeanojiaraeTcsi 0O3HAKOMUTEIbHOE U3Y-
dqeHue MaTepuana 0e3 10Ka3aTeIbCTB MPUMEHSIEMBIX (DAKTOB .

MECTO KYPCA B Y4EBHOM M/IAHE

B yuebHoMm nmane Ha u3ydueHue Kypca «BeposTHOCTh U CTaTHCTH-
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 pe3ysbTaThl OCBOEHUS Kypca «BepositTHOCTh U cTa-
Tuctuka» B 10—11 kiaccax OpMeHTUPOBAHBI HA JJOCTUXKEHUE YPOB-
HSl MaTeMaTH4YeCKOW IpPaMOTHOCTH, HEOOXOJIMUMOTO sl YCIIEIIHOTO
pelICHUs 3a7a4 U MPo0JieM B PEaIbHOM XKU3HHU U CO3JaHHUE YCIOBHUI
ISl X OOIIEKYJIbTYPHOT'O Pa3BUTHSI .

OcBoeHne yuebHOTro Kypca «BeposiTHOCTh M CTaTHCTHKa» Ha Oa-
30BOM YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs JOJDKHO oOecredu-
BaTh JIOCTHIXKEHHE CIICAYIOIINX MPEIMETHBIX 00pa3oBaTEILHBIX pe-
3yJIbTATOB:

10 xnacc

6 UutaTh U CTPOUTH TAOJWUIBI M JUATPAMMBI .

6 OrlepupoBaTh MOHSITHSAMHU: cpeaHee apupMeTHUEecKOoe, MeJIHaHa,
HanbOosblllee, HaMMEHbIIEE 3HAYEHHE, pa3Max MacCHBa YHUCIO-
BBIX JIAHHBIX .

6 OmepupoBaTh MOHSATHUSIMU: CIy4allHBIM DSKCIEPUMEHT (OIIBIT)
U ciIiydaliHOe COOBITHE, BJIEMEHTAapHOE COOBITHE (3JIEMEHTApPHBIN
HWCXOJI) CIy4YailHOTO OIIbITa; HaxXOIHUTh BEPOSATHOCTH B ONBITax
C PaBHOBO3MOJXHBIMH CIIy4alWHBIMU COOBITHUSIMH, HAXOIUTh U CPaB-
HUBATh BEPOSITHOCTH COOBITHH B M3YYCHHBIX CIIyYailHBIX JKCIIe-
pUMEHTax .
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6 Haxonuthe u (opMyJIMpOBaTh COOBITHS: IIEpEeceUYeHUEe U OO0Bbeau-
HEHHUE JTaHHBIX COOBITHH, COOBITHE, IPOTHBOMNOJIOKHOE TaHHOMY
COOBITHIO; TIONB30BAThCA IOHarpaMmaMu ODWnepa U (HOpMyIIon
CJIOKEHUSI BEPOSITHOCTEH MPU pEelIeHUH 3ajad .

6 OrepupoBaTh MOHSITHSMH: YCJIOBHAsI BEPOSITHOCTb, HE3aBHUCH-
MBbI€ COOBITHSI; HAXOAUTH BEPOSITHOCTH C ITOMOIIBIO MPABHUIA yM-
HOXXEHUsI, C TIOMOIIBIO JIEPEBa CIy4aifHOTO OIBITA .

6 IlpumeHsITh KOMOMHATOPHOE NPABHIIO YMHOXKEHHUS IIPU PEUICHUH
3a1ad .

6 OmnepupoBaTh IMOHSITUSIMU: HCIBITAHUE, HE3aBUCHUMBIC HCIBITA-
HUSI, CEpUsl UCIBITAHWM, yCcleX W HeyJladya; HaXOJIHWTb BEPOSTHO-
CTHU CO6bITI/Iﬁ B CC€pHUHU HE3aBHUCHUMbIX HCIIBITAHUN 0 IMEpBOro
ycliexa; HaxOJIUTh BEPOSITHOCTH COOBITHH B CEpHUM HCHBITAaHUN
bepnynnu.

6 OmnepupoBaTh MOHATHUAMHU: CIlydaiiHas BeJIMYHHA, paclpeaese-
HHE BEPOSITHOCTEH, IHarpaMma pacIpe/esICHus .

11 knacc

6 CpaBHMBaThb BEpPOSITHOCTM 3HAUYEHUM CIy4YallHOH BEJIMYMHBI MO
pacnpeieseHuI0 WK C MOMOIIBIO THUarpaMM .

6 OnepupoBaTh IOHSATHEM MaTEMaTHYECKOTO OXXHUIAHWS; TPHUBO-
IUTH TIPUMEPHI, KaK OPHUMEHSCTCS MaTeMaTHYECKOE OXHIaHHUE
CIIy4YalilHOW BEIWYHWHBI HaXOJUTh MAaTEMaTHYSCKOE OXKUJIAHUE IO
JaHHOMY PacIpeaeICHUIO .

6 MMeTh TipeicTaBieHUE O 3aKOHE OOJBIINX YHCEN .

6 lMeTp TpencTaBICHHE O HOPMAJIBLHOM pPACIPEACICHUH .

COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
10 xnacc

IIpencraBnenne JaHHBIX ¢ mMOMoOMIIbI0 Tabauir n auarpamm . Cpen-
Hee apudMeTHdeckoe, MeauaHa, HanbOoJbIIee W HaMMEHBIIee 3Ha-
4eHUs, pa3Max, JUCIEPCUs U CTAaHAAPTHOE OTKJIIOHEHHUE UYMCIIOBBIX
HabOpoOB .

CrayuaifHbIe JKCIIEpUMEHTHI (OMBITHI) M CIIydailHbIE COOBITHS
DneMeHTapHble cOOBITHS (McXoAbl) . BepositTHocTh ciydaiiHoro co-
ObiTs . bim3octh yacToThl M BeposATHOCTH coObITH . CiydyaliHbIe
OIBITHI C PABHOBO3MOJKHBIMH JJIEMEHTApPHBIMHU COOBITHSIMH . Bepo-
SATHOCTH COOBITHHM B OIBITaX C PAaBHOBO3MOXHBIMH >JIEMEHTAPHBIMH
COOBITHSIMU .
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Omnepannu HaJl COOBITMSIMH: IlepecedeHHe, OObEeAUHEHUE, IPOTH-
BOIIOJIOKHBIE coObITHSI . Jlmarpammbl Disiepa . DopMysia CIIOKEHUS
BEPOSITHOCTEM .

VYcioBHas BEPOATHOCTb . YMHOXEHHME BeposTHOCTEH . [lepeBo ciy-
yaliHOoro skcnepumeHrta . dopmyna nonHod  BeposTHocTH . HesaBu-
CHUMBIE COOBITHS .

KombunaTopHOoe mpaBmino yMHOXKeHHA . IlepecTaHOBKHM ©  (pakTo-
puan . Ywucno coueranuii . Tpeyronmpuuk Ilackanst . dopmyna OuHo-
Ma HeroroHa.

BunapHbBIi ciaydaliHBIM ONBIT (WCIHBITAaHHWE), yCHeX W Heyaada
HesaBucumsble wucneitanus . Cepusi HE3aBUCHUMBIX HCIHBITAHUM 10
nepBoro ycmexa. Cepusi He3aBUCHUMBIX HCHBITaHUN bepHymnu .

Cnyualinas BeaunuuHa . Pacnpenenenue BeposTHocTed . Juarpam-
Ma pacnpeaeneHusa . IlpuMepsl pacnpeneneHuii, B TOM YHCIE, T'€0-
METPUYECKOE U OMHOMHUAJIBHOE .

11 knacc

YucioBble XapaKTEPUCTUKU CIIy4YallHbIX BEJIWYUH: MaTeMaTuue-
CKO€ OXKHMAaHHWe, JUCHepCcus U CTaHAapTHOE OTKIIOHeHHe . [Ipumepsr
MPUMEHEHUs MAaTEMAaTUYECKOTO0 OKUJAHUS, B TOM 4YMCI€ B 3ajJadax
U3 TIOBCEIHEBHOM >KM3HM . MaTemaTrmyeckoe OXXHJIaHue OWHapHOI
Clly4allHOM BeJIMUMHBI . MaTeMaTU4ecKoe OXHUAAHUE CYMMbI ClIIy-
4YaliHBIX BEJIMYUH . MaTemMaTH4ecKoe OXXHUJIaHUE U JUCIEPCUSI Teo-
METPUYECKOTO U OMHOMHAIIBHOTO pacIpeeIeHUH .

3aKoH OOJIBIIMX YHMCEN U €ro poJib B HaAyKe, IPHUPOIe U OOIIeCcTBeE .
BpiOOpouHBIE METOJ HCCISTOBAHUU .

ITpuMepsl HENpepbIBHBIX CIy4YalHBIX BeIW4WH . [loHsTHE O ILIOT-
HOCTH paclpeiesieHus . 3aJayd, NPUBOAAIINE K HOPMaJIbHOMY pac-
npeneneHuro . [ToHsTHE 0 HOPMAIBHOM PACIpPEIECICHUN .
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TEMATUYECKOE MJIAHUPOBAHME YYEBHOIO KYPCA (MO rO4AM OBYYEHMA)
10 knacc (He MeHee 35 4)

Ha3sBaHue pa3jaena (Tembl)
(xo0/IMYecTBO YacoB)

OcHOBHOE coaepixKaHnue

OcCHOBHBIE BHABI
AeATeJIbHOCTH OﬁyanOH.II/IXCH

HpeACTaBJIeHl/le AAHHBIX

M onucaTeJibHasaA CTaTUCTU-
Ka

(44)

TIpencraBieHUE JaHHBIX C IIOMOIIBIO
Tabmmn 1 nuarpamm . Cpenaee
apudmeTnyeckoe, MeIuaHa, Hau-
OoJblIee U HAaMMEHbIIIee 3HAYCHUSI,
pa3Max, Jucrnepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIOBBIX HAOOpPOB

H3BJIekaTh HHPOPMaALHIO U3 TaOJINII U Jua-
rpaMM, MCIOJIb30BaTh TaOIUIBI U AUATPAMMBI
JUI IPEACTaBJICHUSI CTATUCTUYECKUX JAHHBIX .
HaxoauTh onucaTteabHble XapaKTEPUCTUKU
JTAHHBIX .

BelgBUraTh, KpUTHKOBATh FMNOTE3bI O Xapak-
Tepe CciIydallHOW M3MEHYHUBOCTH U ONPEIEsIIO-
mux e€ gaxkTopax

CiydyaiiHbl€ ONbIThI

U cJIy4yaiiHble COGbITHS,
ONBITHI C PABHOBO3MOXK-
HBIMHU 3J1EMEHTAPHBIMU
HCXO0AaMH

(34)

CrnydaliHple 3KCIIEPUMEHTHI (OTBITHI)
" CIyJaifHbIe COOBITHS . DIIeMEeHTap-
HBIE COOBITHS (MCXO0ABI) . Beposit-
HOCTBH CIly4allHOTO COOBITHA . Bepost-
HOCTH COOBITHI B OIBITaxX C PABHO-
BO3MOJKHBIMH 3JI€MEHTapHBIMHU
COOBITHSIMU .

TIpakTudeckas pabota

Bo1ge/1ATh HAa NIpUMepax CilydaifHble COOBITHS
B OIIMCAHHOM CJIy4alHOM OIIBITE .
PopMy/IMPOBATh yCIIOBUS IPOBEICHUS
CIIy4alHOT'O OIbITA .

HaxoAuThb BepOSITHOCTH COOBITHH B OIBITAX

C paBHOBO3MOYXHBIMH HCXOJIaMH .
MoaenupoBaTh ONBITE C PABHOBO3MOKHBIMH
DJICEMECHTAPHBIMHU HCXOAaMHU B XOA€ IMPAKTHUYC-
CKOil paboTHI

Onepanuu Haj COGBITHUSA-
MH, CJIO)KEHHE BepOsITHO-
cren
(34)

Onepanuu HaJl COOBITHSIMU: TIepece-
yeHue, 00LEIMHEHNE COOBITHUIA,
NIPOTUBOIIOJIOXKHbBIE COOBITHS .
Jwnarpammer Ditnepa . Popmyia
CJIOYKEHUSL BEPOSITHOCTEH

Hcnosb3oBaThk nuarpaMmsl Diijiepa u ciioBec-
HOE€ OITMCaHue COOBITUH 51 HOPMYITUPOBKHU

¥ U300pakeHUsT OOBEIUHCHUS U TTEPECCUCHUSI
COOBITHIA .

PemaThb 3aa4M C UCIIOJIb30BaHUEM (HOPMYIIbI
CII0KE€HUS BEPOSTHOCTEN
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OKoHuaHue

Ha3sBaHue pa3jaena (Tembl)
(ko/1M4YeCTBO YaCOB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BU/bI
JAeATEeJTbHOCTH 00y4YaloIiuxcs

Yc10BHast BEpOSITHOCTb,
JAepeBo cIy4aiiHoro
onbiTa, popMyJia NOJTHOMH
BEPOSITHOCTH M He3aBHUCH-
MOCTb COGBITHI

(64)

VYcnoBHast BEpOSATHOCTD . Y MHOKEHHUE
BeposATHOCTEH . [lepeBo ciydyaitHOTO
skcnepuMmenTa . dopmyna HoaHOMU
BeposiTHOCcTH . HeszaBucuMBble COOBI-
THS

Pemartnb 3a4a9M Ha HAXOXICHUEC BEPOATHO-
cTen CO6I>ITPII>1, B TOM YHCJI€ YCJIIOBHBIX C IIOMO-
IIBIO JIEPEBa CIy4YaliHOrO ONbITA .

OnpepenssTh HE3aBUCUMOCTBH COOBITHII IO
¢opmyrie U o OpraHU3alUU CIY4aifHOTO
OIIbITA

JJIeMeHTbl KOMGHMHATOPHU-
K4 (4 4)

KomOuHaTopHOE IPaBUIIO YMHOMXE-
Husl . [lepecTaHOBKH U (haKTOpHAT .
Yucno couyeranuii . TpeyrojibHUK
[Mackansa . ®opmyna 6uHoMa Hproto-
Ha

Hcno/ib30BaTh NpaBUIO0 YMHOXKEHUS IS
TNEPEYUCIICHUS] COOBITUN B CIIy4aifHOM OIBITE .
MMosnb30oBaTbCcsA GOpMYII0il U TPEYTOITBHUKOM
ITackans st onpeneseHus: yucia coueTaHui

Cepum nocjiexoBaTe/JbHbIX
HCHbITAHUK

(34)

BunapHbIii cirydyaliHbIN ONBIT
(McTBITaHME), YCIEX U Heyaaya .
HezaBucumsbie ncnbitanus . Cepust
HE3aBUCHMBIX UCIIBITAHUN 10
nepBoro ycrexa . Cepust He3aBUCH-
MBIX UcObITaHUN bepHyim .
IIpakTHueckast paboTa ¢ UCIOJIb30Ba-
HHUEM BJIEKTPOHHBIX TaOJIUI]

Pa36uBaTh CIOXKHBIE YKCIICPUMEHTHI HA
OT/IEJIbHBIC UCIIBITAHU .

OcBauBaTb NOHATHSA:. HCIBITAHUE, CEPH
HE3aBUCUMBIX HUCIBITAHUH .

I[IpyBOAMTBL NpUMeEPHI cepuil HE3aBUCUMBIX
HCIIBITAaHUH .

PemiaThb 3aa4yM Ha IOMCK BEPOSITHOCTEN
COOBITHIT B CEpUH HUCIBITAaHUH IO IEPBOTO
ycrexa U B CepusiX ucnblTaHuil bepnymnnu .
H3y4yaThb B X0/e NPAKTHUECKONH PaGoThI

C UCIIOJIb30BAaHHUEM 3JIEKTPOHHBIX TaOINI]
BEPOSITHOCTH COOBITHI B CEpHsIX HE3aBUCUMBIX
HUCIBITAHUM




19208WH | |-0) "aHo80dA Miagoeeq "yYHULYWILYW

19

Ciy4yaiiHble BeJIM4YUHbI
U pacnpejesieHus
(64)

Crnyyaiinas BenmnunHa . Pacnpenene-
HUE BeposiTHOCcTel . [{lnarpamma
pacnpenenenus: . Cymma U Ipou3Be-
JIEHUE CIIy4YalHbIX BeJIUYUH . [Ipume-
pbl pacnpeneiaeHuii, B TOM 4uciie
reoMEeTPHUYECKOe U OMHOMHAJIBHOE

OcBauvBaTh NOHATHUSA: CIyJyaiiHasl BEJIMUMHA,
pacupeneneHue, TadIUIa pacipeeIeHusI,
JuarpaMma pactpeaeneHus .

IIpuBOAMTE NPUMeEPBI paclpeaeI€HU, B TOM
qHcIle TeOMETPUYISCKOro 1 OMHOMHAIIBHOTO .
CpaBHMBATDb paclpeelICHUs] CIIy4alHbIX
BEITHMYHH

HaxoauTh 3Ha4Ye€HHUS CyMMBI U NPOU3BEIACHUS
CIIy4alHBIX BEJIUYMH .

CTpouThb M pacno3HaBaTbhb I'€OMETPUYECKOE

1 OMHOMUAJIBHOE paclpeiesICHHe

06061IeHHe U CUCTEMATH-
3anus 3HAHUH
(64)

OmnucarenbHas cTaTucTUKa . Ciryyaii-
HBIEC OTBITHI M BEPOSITHOCTH CITydaii-
HBIX cOOBITHI . Oreparuu HaQ
COOBITUSIMU . DIIEMEHTHI KOMOUHATO-
PYKH, CepUH HE3aBUCHMBIX HUCIIBITA-
HUI

IIoBTOPATH HM3ydeHHOE U BbICTPaUBaTh
cucTeMy 3HaHUHU




o
N
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11 knacc (He MeHee 35 4)

Ha3sBaHue pa3jaena (Tembl)
(xo0/1MYeCcTBO YacoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHABI
AeATeJIbHOCTH OﬁyanOH.II/IXCH

IloBTOpEHUE, 06061 €HUE
M CHCTeMaTH3al Mg 3HAaHUI
(44)

CryyaliHble OIBITHI U BEPOSITHOCTU
ciryqaitHeIx coObiTHii . Cepun He3aBH-
CUMBIX ucnblTaHul . Ciydalinble
BEJIMYMHBI U PACIIPEIETICHUS

IoBTOPATH N3yUYeHHOE U BBICTPAUBATH
cUCTEeMY 3HaHUN

MaTeMaTH4YeCKOe 0KHa-
HUe CIy4YalHO! BeJIM4YUHBI
(44)

[Ipyumepsl pUMeHEeHUsT MaTeMaTuye-
CKOTr0 OXKHJIaHUs (CTpaxoOBaHUE,
soTtepest) . MaTeMaTHueckoe OXKHaa-
HHUE CYMMBI CIIy4YalHbIX BEJIUYUH .
MaremaTndeckoe OKuJaHNue TeomMe-
TPUIECKOTO U OMHOMHUAIIBHOTO
pacnpeneneHui

OcBaMBaThb NOHATHE MaTEMaTHYECKOrO
OKHJIAHHUS .

IpUBOAUTE U 06CYKAATDb IIPUMEPHI IPUMEHE-
HHSI MATEMaTHYECKOrO0 OXKHIaHus . Bbrauc-
JIATh MaTeMaTHYECKOE 0XKHIaHUE .
Hcno/1b30BaTh MOHITHE MATEMATHYECKOTO
O’KHMJIaHUsI U €r0 CBOWCTBA MPH PEILICHUN
3aja4.

HaxoauThb 1o u3BecTHBIM (opMysaM mMaTema-
TUYECKOE OXKHUIAHHUE CYMMBI CITydailHbIX
BEJIMYUH .

HaxoauTh 110 H3BEeCTHBIM (HOpMysiaM maTema-
THYECKUE OXKHUJIAHUsI CIIy4YalHbIX BEJIMYHH,
MMEIOIINX F€OMETPUYECKOe H OMHOMHUAIBHOE
pacmnpeneneHus

Jucnepcus U CcTaHAApTHOE
OTKJIOHEHHE CIy4YaiHOU
BeJIMYUHBI

(44)

Jucrniepcust U cTaHAapTHOE OTKIIOHE-
Hue . Jlucnepcuu reoMeTpU4ecKOro
1 OMHOMHAJIBHOT'O PACIIPECIICHHUS .
IIpakTuyeckas pabora ¢ UCIOJIB30BaA-
HHMEM 3JIEKTPOHHBIX TaOJINI]

OcBauBaTh NOHATUS: TUCIIEPCUS, CTAaHIAPT-
HOC OTKJIOHCHHC CﬂyqaleOfI BCIIMYUHEI .
HaxoauTe nucnepcuio 1o pacnpeneieHuro .
HaxoauThb no u3BecTHBIM GopMysaM AUCIEP-
CHUIO T€OMETPUYECKOTO " OMHOMHAIBHOTO
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pacmpeeeHus, B TOM YHCJIe B XOAe MPaKTH-
4eCcKOi pabOThI C UCTIOIB30BAHUEM DJICKTPOH-
HBIX TA0IHI

3aKoH GOJIBIIUX YHUCEJ

(34)

3akoH Oonpmux yucen . Beibopou-

HBIA METOJ MCCIICIOBAHUM .
IMIpakTuueckass paboTa ¢ UCHOJIB30Ba-
HUEM 3JICKTPOHHBIX TaOJIUIL

3HAKOMHUThCS C BLIOOPOYHBIM METOJAOM
HUCCIICAOBAaHUA COBOKYITHOCTHU HOAaHHBIX .
HM3y4aTh B X0a€ MPaKTHIECKON padOThI

C UCIIOJIB30BaHUEM DJICKTPOHHBIX Ta6J‘II/ILI
NPUMEHEHHE BBIOOPOYHOI'0 METOIa UCCIIeI0Ba-
HUsA

HenpepsbiBHBIE CIy4YaiiHbIe
BeJIMYUHBI (pacnpejeJie-
HUA)

(24)

IIpumepsl HENPEPBIBHBIX CIIyYalHBIX
BenuurH . OyHKIUS MIOTHOCTH
pacupenenenus . PaBHoMepHOe
pacnpeeneHue u ero CBOMCTBa .

OcBauBaTh MMOHATHS: HEMIPEPBIBHAS CIIydaii-
Hasl BEJIMYMHA, HEMPEPBIBHOE paclipe/ieiieHUE,
(yHKIIHS ITIOTHOCTH BEPOSITHOCTH .
IIpuBOAMTE NIpUMEpPHI HENPEPHIBHBIX CIIy4aii-
HBIX BCJIMYHH .

HaxoAuThb BEpOSTHOCTH COOBITHI MO JTaHHOMN
(yHKIIMU TUIOTHOCTH, B TOM YHCJIC PaBHOMEP-
HOT'O pachpeIeJICHUS

HopmasibHOe pacnpejeJie-
HUA

(24)

3azauu, OpUBOISIINE K HOPMaJIbHO-
My pacnpenaenacHuto . DyHKuus
IJIOTHOCTH M CBOMCTBA HOpMaJIbHOI'O
pacnpeneneHus .

IIpakTHueckast paboTa ¢ UCIOJIb30Ba-
HUEM DJICKTPOHHBIX TaGJ’ll/ILI

OcBamMBaTh MOHSTHUS: HOPMAJIbHOE pacripese-
JICHUE .

BblAesiAATh 110 ONMCAaHUIO CIIy4yaiiHble BEJIUYU-
HBI, pacIpelieIEHHBIC M0 HOPMaJIbHOMY
3aKOHY .

I[IpuBOAMTH NPpUMeEPHI 337124, TTPUBOISIIINX

K HOpMaJIbHOMY paclipeneneHuro . Haxo-

IUTH YUCIIOBBIC XapaKTEPUCTUKU HOPMAIBLHO-
TO pacIipeIeJICHUs] IO H3BECTHBIM (OopMy-
Jiam.

PemaTsb 3agauu, cBsI3aHHBIC C IPUMEHEHUEM
CBOMCTB HOPMAJIbHOT'O paclpenesieHUui, B TOM
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OKoHuaHue

Ha3sBaHue pa3jaena (Tembl)
(ko/1M4YeCTBO YaCOB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BU/bI
JAeATEeJTbHOCTH 00y4YaloIiuxcs

YHUCJIe C UCTIOIB30BAHUEM JIEKTPOHHBIX
TaOJIUIL

IloBTOpEHUE, 06061 eHUE
Y cMCTeMaTH3alus 3HaHU
(16 4)

IIpencraBieHue TaHHBIX C TOMOIIBIO
TaOJIUIl ¥ AUArpamMM, omHcaTelIbHAs
CTAaTUCTHKA, OMBITHI C PABHOBO3MOXK-
HBIMH 2JIEMEHTapHBIMU COOBITHSIMH,
BBIYHUCIICHUE BEPOSITHOCTEH COOBITHI
¢ puMeHeHueM GpopmyIl U rpadude-
CKHMX METOZOB (KOOpAWHATHAS
npsiMasi, IepeBo, Auarpamma Diije-
pa), cirydaliHbIe BEJIWYHUHBI U pacipe-
JIeJICHUsI, MaTeMaTH4YeCcCKoe OXKH1a-
HUE CIIyYalHOW BEJIUYHUHBI

IToBTOpPATE U3y4EHHOE U BBICTPAUBaTh
CUCTEMY 3HAHUM
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