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OenepanbHas pabodass mporpamma 1o ydeOHOMy mpeamery «MartemaTukay»
(6a30BbIl ypoBeHB) (mpeameTHas obnacTh «MaremaTuka U UHPOPMATHKA)») BKIIOYAET
MOSICHUTEIIBHYIO 3aITUCKY, COJepKaHue 00yUYeHUs, TUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS
MpOorpaMMBbl 110 MaTeMaTHKe, TEeMAaTHYECKOE TIJIaHUPOBAHUE.

[TosicHuTENBHAS 3aMKUCKa OTpaKaeT OOIIUE IEIN U 3aJa49Md U3YyUYEHUs] MaTEMaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX TMPEANOChUIOK K €€ HM3YYEHUIO 00ydJaroluMucs,
MECTO B CTPYKType ydeOHOro IJjlaHa, a TaKke MOJAXO0JIbl K OTOOpY coaepkaHus, K
OTPEJIEIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHHUsI pacKpbIBaeT COJEpXkKaTelabHbIE JIMHUM, KOTOPBIC
npeaaratoTcs AJig 0053aTeIbHOTO U3YUYEHHS B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO

o01iero oOpa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOTpaMMbl MO MaTEMAaTHUKE BKJIIOYAIOT
JUYHOCTHBIC, METaNpeJIMETHBIC Pe3yJbTaThl 3a BECh NEPUOJ OOyUYeHHS Ha YPOBHE
cpenHero odiero oOpa3oBaHus, a TAK)Ke MPEIMETHbBIE TOCTHXKEHU o0ydarouierocs 3a
KaX/]IbIH TOJT 00yUeHUs

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaTeMaTHKE Ha YpPOBHE CpelHero ooOimero o00pa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHHH,
NPEIbABIAEMBIX K MaTeMaTH4eCKOMY OOpa3oBaHMIO, W TPAAMUIMA POCCHICKOTO
oOpa3zoBanusa. Peanmuzamnust mporpaMMmbl MO MaTeMaTHKE OOECIedYMBaeT OBJIAJICHUE
KJIFOUEBBIMU  KOMIIETCHIIMSIMUA, COCTABIISIOIIMMU OCHOBY [JIi CaMOpPa3BUTHS U
HENPEPHIBHOTO  00pa30BaHMsl, IIEJOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHS JTUYHOCTU 00YUAIOITUXCS.

B nporpammMe nmo MaremaTHKe YYTEHbI WJEU U TMosoxeHuss KoHuenuuu pa3BUTHs
MaTreMaTudeckoro oOpasoBaHusi B Poccuiickoit ®Pegepanmn. B coorBeTcTBUU C
Ha3BaHUEM KOHUEIMIHUH, MaTeMaTUYeCKOoe O0Opa3oBaHHUE JOJDKHO, B YaCTHOCTH,
MPENOCTaBIATh KaXJAOMY OOydJaromeMmycsi BO3MOXXHOCTb JOCTHIXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHWH, HEOOXOJMMOTro I JajdbHEWINeH YCHCITHOW JKHU3HU B
obmiectBe. ViIMeHHO Ha peIIeHHE JTOUW 3aJayd HalleJIeHa MpoTrpaMMa IO MaTeMaTHUKE
6a30BOT0 YpOBHSI.

B smoxy nmdpoBoit TpanchopMamuu Bcex cdep UeTOBEUSCKOW IeSITeIIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boif
MaTeMaTU4YeCKOM MOATOTOBKHU. YK€ B IIKOJIE MATEMATUKA CITY>KUT OMOPHBIM MPEIMETOM
JUIST U3Y4YeHUS. CMEXHBIX JHUCIUIUIMH, a B JKU3HU TMOCJE IIKOJbl peaabHOU
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHuE, YTO TPEOyeT MOJTHOLEHHOM
0a30Boi1 00I11e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJI€ M MaTeéMaTHYEeCKOW. DTO
00yCJIOBJI€HO TE€M, YTO B HAIIM JTHU PACTET YUCIO CHEIUATBbHOCTEH, CBSI3aHHBIX C



HEMOCPECTBEHHBIM TPUMEHEHHEM MAaTEeMaTUKU: U B cpepe SIKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTMYECKUX O0JACTAX, U Jake B TyMaHUTapHbIX chepax. Takum obpa3om, Kpyr
oOydJaromuxcs, sl KOTOPBIX MaTeéMaTHKa CTAHOBHUTCS 3HAYUMBIM TPEIMETOM,
CYLIECTBEHHO pacIIUpsETCs.

[IpakTuyeckass MOJE3HOCTh MaT€MaTUKU OOYCIOBJI€HA TEM, 4YTO €€ MpPeaIMETOM
SABJISIIOTCS. (DyHAAMEHTAJIbHBIE CTPYKTYPhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAaMBAa€MbIX B HEIMOCPEICTBEHHOM
OMbIT€, 1O JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JUIS Pa3BUTHUS HAYYHBIX W
TEXHOJIOTUYECKUX HUJIe. be3 KOHKPEeTHhIX MaTeMaTHYECKUX 3HAHUM 3aTpyAHEHO
MOHUMAHUE TPUHIIUIIOB YCTPOWCTBA M HCIOJIL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W MHTEPOpETAIus Pa3HOOOpa3HON  COLMAIBHOM, HKOHOMUYECKOM,
noJiuTudeckoir  mHpopmanuu, ManodPpdeKTHBHA  TOBCEJHEBHAs  MPaKTHYECKas
NesaTeNbHOCTh. KakIoMy 4eIoBEKY B CBOEH YKU3HU MPUXOIUTCS BBIMOIHATH JIOCTATOYHO
CJIOKHBIE PACU€Thl U COCTABJISITH HECIIOKHBIE aJITOPUTMBI, HAXOUTh HY>KHBIE (POPMYJIBI
U TPUMEHSTH WX, BJIAJICTh MPAKTUYCCKUMH MPUEMAMU T€OMETPUUCCKUX U3MEPEHUN U
NOCTPOCHHH, YUTaTh WHGOPMAIIHIO, MPEACTABICHHYIO B BUAY TaONuWIl, IUarpaMm U
rpauKoB, )KUTh B YCIOBUSAX HEONPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OOHOBPEMEHHO € pacuIupeHreM chep MPUMEHEHUS MAaTEeMAaTUKH B COBPEMEHHOM
oOmiectBe BcE Oosiee BaXXHBIM CTAaHOBUTCA MATEMATHUYECKUA CTUJIb MBIILJICHUS,
NPOSIBIISIOMIMICS B OMNpENeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce wuzydeHus
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUSA U JICAYKIUSA, 0000IIeHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucreMarusainusi, abcrparupoBanue u ananorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKIIOUCHUM, TpaBWia WX KOHCTPYHUPOBAHMS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, OOOCHOBBIBATH M JOKa3bIBATh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTeMaThKe MPUHAJICKUT BEAyIas posib B GOPMUPOBAHUU
ANTOPUTMUYECKOW KOMITOHEHTHI MBIIIUICHHS] ¥ BOCIIUTAHUW YMEHUU JEHCTBOBATH TIO
3aIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh MU3BECTHBIE U KOHCTPYHPOBAaTh HOBbIC. B
MpoIIecce PENIeHMs 3a7]a4 — OCHOBHOW y4eOHOM NeITeTbHOCTH Ha YPOKaX MaTeMaTUKH —
Pa3BHUBAIOTCS TBOPYECKAs U MIPHUKJIAHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenue matemMaTuke JAET BO3MOKHOCTH Pa3BHBATh y OOYYaIONIMXCS TOYHYIO,
pallMOHATIbHYI0O U MH()OPMATUBHYIO pe4b, YMEHHE OTOMpaTh HauOoyiee MOIXOJSIINE
SI3bIKOBBIC, CHMBOJIMYECKHE, Tpaduyueckue cpelicTBa sl BBIPAXKEHUS CYXKICHUU U
HaTJISTHOTO WX MPECTABICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOLIEH KYyJbTYpbl B COBPEMEHHOM TOJKOBaHUU
SBJISIETCSL 00111€€ 3HAKOMCTBO C METOJIJaMH MMO3HAHUS JEHCTBUTEIBHOCTH, IPEJICTABIICHHE
0 MpeaMeTe W METOJE€ MaTeMaTUKH, €ro OTJIUYUS OT METOJOB €CTECTBEHHBIX U
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IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUsT MATeMATUKH JJI1 PELIeHUs
HAy4YHBIX U MPUKIAIHBIX 3a/1a4. Takum o0pa3oM, MareMaTuyeckoe o0pa30BaHuE BHOCUT
CBOM BKJIaJ B opMHUpOBaHUE OOIIEH KyIbTYphl UEIOBEKA.

N3yyenne MaTteMaTUKd CIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO YEJIOBEKa,
MOHUMAaHUIO KpPacoThl U U3SIIECTBA MaTEeMaTHUYECKUX PACCYKIEHUM, BOCHPUSITHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UIEU CUMMETPHH.

[IproputeTHpiMH 1LEedsIMU 00yueHus matematuke B 10—11 kmaccax Ha 6a3zoBom
YPOBHE SIBJISIFOTCSI:

dbopMupoBaHue IEHTPATbHBIX MATEeMaTHYECKUX TMOHATHH (YKMCIIO, BEJIMYUHA,
reomeTpuueckas (Gurypa, mepeMeHHas, BEPOSTHOCTb, (YHKIMS), OOECIEeYUBAIOIINX
IPEEMCTBEHHOCTh M MEPCMEKTUBHOCTh MaTEMaTUUECKOTr0 00pa30BaHUsl 00y4aroIUXCs;
Mo/IBe/IcHNE O0yJaroNuXCcs Ha JTOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHKA W OKPYXKAIOIIEro MHpa, TMOHMMaHWE MaTeMaTHKM KaK 4YacTH oOIei
KyJIbTYpbl UEJIOBEYECTBA;, PA3BUTHE HMHTEIICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
oOydJaromuxcs, TO3HABATCJILHOM  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K U3YYCHHI0 MaTeMaTUKH; (OpMHUpPOBAHUE
(GYHKIIMOHAIBHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHUS

pacrno3HaBaTh MaTEMATHYECKUE ACMEKThl B PEaJbHBIX KM3HEHHBIX CUTYallUsIX W MPHU
U3YYEHUU  JIPyTUX  Y4YeOHBIX  TPEAMETOB,  MPOSBICHMUS]  3aBUCUMOCTEH M
3aKOHOMEPHOCTEH, ¢GOopMyIupoBaTh HX Ha SA3bIKE MaTEeMaTHMKA U CO3/1aBaTh
MaTeMaTUYE€CKUE MOJEIU, MPUMEHSITh OCBOCHHBIM MaTeMaTUYECKUM ammapar s
pellIeHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJau, WHTEPHPETUPOBATH U OILICHUBATH
MOJTyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIUHUSIMHU cojepkaHus Marematuku B 10-11 kiaccax siBIsSIIOTCS:
«Ywucna u BeIUUCICHUN», «Anredpa» («Anredpandeckue BBIPAXKEHUS», «YPABHCHUS U
HEpaBEHCTBa»), «Havana MaremaTudyeckoro ananusay», «I'eomerpusi» («I'eomerpuueckue
burypsl U ux cBoicTBay, «l3MepeHNe reOMETPUUECKUX BEIMYUHY), «BeposTHOCTD U
CTaTUCTUKa». [[aHHbIE JTMHUU PA3BUBAIOTCS MapaJIEIbHO, Ka)XJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JAPYroOi, a B TECHOM KOHTAaKTe U
B3amMojelicTBur. Kpome 3Toro, ux O0OBEOWHSAET JIOTHMYECKas COCTaBIISIONIAS,
TPaAUIIMOHHO MPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U
coaepxkarenbubie TuHEH. ChopmynupoBanHoe B PI'OC COO TtpeboBaHME «BIaJICHHE
METO/IaMH JIOKa3aTeNIbCTB, aJITOPUTMAMHU pEHICHUS 3a7a4, yMeHHe (GOpMyITHpOBATH
OMpEeNIeNICHNsl, aKCUOMBbI W TEOPEMbI, MPUMEHSATH WX, MPOBOAUTH JIOKA3aTEIbHbIC
paccyXJIeHusI B XOJIe€ PEIICHHS 3aJauy» OTHOCUTCS KO BCEeM Y4YeOHBIM Kypcam, a
dbopMupoBaHUE JTOTMYECKUX YMEHHI pacrpenensiercs Mo BCeM rojiaM oOydeHus Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

B cootBerctBrn ¢ PI'OC COO matemaTHKa ABISETCS 00s3aTEIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. IIporpamMmoil mo MareMmaTHKe HpeayCMaTpUBAETCS
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u3ydeHne ydeOHoro mpenmera «MaTematuka» B pamMkKax TpEX Y4eOHBIX KYypCOB:
«Anrebpa W Hauanma maTeMaThdyeckoro aHamuza», «l'eomerpus», «BeposTHOCTH H
cratuctukay. @opMupoBaHHE JIOTUYECKUX YMEHUN OCYIIECTBISETCS Ha MPOTSKCHUH
BCEX JIET 00y4YeHHUs] Ha ypOBHE CPEIHEro OO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTHKU
BKJTIOUAIOTCS B COJIEP’)KaHUE BCEX HA3BAHHBIX BBIIIEC YIEOHBIX KYPCOB.

OO611ee ynciao YacoB, pEKOMEHIOBAaHHBIX ISl M3yuyeHUs MateMaTuku — 340 yacos:

B 10 xmacce — 170 gacoB (5 wacoB B Heaento), B 11 kmacce — 170 gacoB (5 yacoB B
HEJICITIO).

IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUS

N3y4yeHne MaTeMaTHKU Ha ypOBHE OCHOBHOTI'O 00111er0 00pa30BaHMs HAIIPaBJIEHO Ha
JIOCTIKEHUE OOYy4YaloIUMHCS  JTUYHOCTHBIX, METANpeIMETHBIX U  MPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB OCBOEHUS YUEOHOIO IIpeAMETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe nzydeHus MaTeMaTUKH Ha YPOBHE CPEIHETO OOLIEro 00pa3oBaHus y
oOydJarorerocsi OyayT CGOPMHUPOBAHBI CIEAYIOUIME JHUYHOCTHBIC pe3ysibraThl: 1)
rpakKAaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IO3MIIMKM OOYYArOIIErocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUHCKOrO OOIIECTBA, IMPEICTABICHHE O MaTeMaTHYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBICHUH, MIPOIICAYP I'PAKIAHCKOTO
obmecTBa (BBIOOPHI, OIIPOCHI M APYIro€), YMEHHUE B3aMMOJICCTBOBATh C COIHMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMHU M Ha3HAUCHUEM; 2) MATPUOTHYECKOT0
BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HIACHTUYHOCTH, YBOXKECHHS K
MNPOLULJIOMY W HACTOSIIEMY POCCUHMCKOM MaTeMaTWKH, I[IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHHUSIM POCCUMCKUX MATEMaTHKOB W POCCHUMCKOM MaTeéMaTUYECKOW IIKOJIbI,
HCTIOJIb30BaHUE ATUX JIOCTHXKEHUM B IPYTHX HayKaX, TEXHOJIOTUSX, chepax SIKOHOMHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBCHHOTI'O CO3HAHMUsS, HSTUYECKOTO TOBEACHHUS, CBA3aHHOIO C IPAKTUYECKUM
NPUMECHEHUEM JIOCTHKCHUM HAYKH U JICSATEIBHOCTHIO YYEHOTO, OCO3HAHHE JIUYHOTO
BKJIaJIa B IOCTPOCHHE YCTOMUYHUBOTO OyayIIero; 4) 3cTeTH4eCKOro BOCIIMTAHMS:

3CTCTHNYCCKOC OTHOICHHUEC K MHUPY, BKJIIO4asa 9CTCTUKY MAaTCMAaTHUICCKHUX



3aKOHOMEpPHOCTEHN, OOBEKTOB, 3ajlay, PEUICHHM, pacCyX AeHHI, BOCHPUUMYHUBOCTb K
MaTeMaTH4YECKUM aCIEeKTaM pAa3jIu4HbIX BHUJAOB HCKYCCTBa; S) (PHU3HUYECKOro
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH YMEHHSI MPUMEHITh MAaTeMaTHIECKIE 3HAHMSI B HHTEpPEeCcax
310pOBOr0 M Oe3omacHOro oOpas3a >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (340pOBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTIbIXA,
perynsipHas pu3ndeckasi akTHBHOCTb), (U3NIECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX
CHIOPTHBHO-03/I0POBHUTEIBHON JACSITEILHOCTHIO; 6) TPY/10BOT0 BOCIIUTAHUS

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYIOJIOO0MS, MHTEPEC K Pa3IUIHBIM
chepaMm TPOPECCHOHANBHON JCSITENPHOCTH, CBS3aHHBIM C MaTeMaTHKOW © €€
NPUJIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC XM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHWIO Ha MPOTSHKCHUHM BCEH JKHU3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTHYECKUX 3a/a4 MaTeMaTHIECKOU
HaIpaBJICHHOCTH;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUECKOM KYIbTYpbl, TOHUMAaHHUE BIUSAHUS COLUATIBHO -
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLUATBLHOM Cpe/ibl, 0CO3HAHUE
rJI00AJIBHOTO  XapakTepa HJKOJIOTMYECKHX MpoOJieM, OpHEHTAaIusi Ha MPUMEHEHHE
MaTEMaTUYECKUX 3HAHWM JJIA pelIeHUs 3a7ad B 00JIaCTH OKpY’>KAIoIIeH Cpenbl,
TUTAHUPOBAHUE TOCTYIKOB M OIIEHKH UX BO3MOKHBIX MOCIEACTBUHN IJISi OKpYKaromen
cpelbl; 8) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOUIECTBEHHOW MPAKTHUKHU, TOHUMAHUE MAaTEeMAaTHUYECKON HAayKH Kak
cepsl YeIOBEYECKOMN NEeITebHOCTH, STANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl Pa3BUTHUS
LUMBWIN3ALIMK, OBJAJCHUE SI3BIKOM MATEMAaTUKH U MaTeMaTUYeCKOW KyJIbTypOWh Kak
CPEACTBOM  TIO3HAHMSI MHpPA, TOTOBHOCTb OCYIIECTBISITh  IMPOEKTHYIO u
HCCIIEIOBATENBCKYIO AESATEIbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOeHUs MpOrpamMMBbl 0 MaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHus y oOyyaroiierocst 0ynyt chopMUpOBaHbI METANPEIMETHbBIE
PE3YNIBTATHI, XapaKTEPU3YIOIMIHUECS OBIAICHUEM YHHBEPCATLHBIMHU TTO3HABATECILHBIMU
JEHCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMH  JICHCTBUSMHA u

YHUBEPCATHHBIMU PETYIISTUBHBIMU JICHCTBUSMH.



Ilo3HaBaTe/ibHBIE YHUBEPCAJIBHDBIC yqeﬁnble I[eﬁCTBHH ba3oBble
JIOTHYeCKHe 1eHCTBUS:

BBISIBIISITh M XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTeMaTHYCCKUX
00BEKTOB, TOHATHH, OTHOIICHHH MEXIy TOHATHAMH, (POPMYIHPOBATH OMPEIACICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBCHHBIM MPU3HAK KJIACCHU(PUKAIIMKA, OCHOBAHUS IS
0000IIeHNsT W CpaBHCHHS, KPHUTEPUU TIPOBOJAMMOIrO aHAjIW3a; BOCIPUHUMATH,
(GbopMyIHpOBaTH U IPEOOPA3OBLIBATE CYKICHUS: YTBEPAUTCIIbHBIC
U OTpUIATC/IbHBIC, C€AWHUYHBIC, YacCTHbIE W OOIIWEe, YCIOBHBIC; BBHISBISATH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NIPOTUBOpPeUHsl B (DaKkTaX, JaHHBIX,
HAOJIFOICHUSIX M YTBEPXKICHUAX, TMpejJiaraTh KpUTECPUHU JUISL  BBISBIICHUS
3aKOHOMEPHOCTEH W TPOTUBOPEUYWH; JIelaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, ISTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJTIOUEHUH, YMO3AKITFOUCHUH 110 aHAJIOTHH;

NPOBOJAUTH CAMOCTOSITCJIBHO JOKa3aTeIbCTBA MAaTEMATHYCCKUX YTBEPIKICHUM
(mpsiMBble ¥ OT TPOTHBHOTO), BBICTPAWBATh ApryMCHTAIMIO, MPUBOJHWTH NPHUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BBIBOJIBI, BHIOMPAThH CIIOCOO
pemieHuss yuyeOHOM 3aiaud (CpaBHUBATH HECKOJBKO BApUAHTOB pEIICHHS, BHIOUpATH
HauboJee MOAXOASIINNA C yYETOM CaMOCTOATENBHO BbIIEJIEHHBIX KpuTepueB). bazoBbie
HccJie0BaTe/IbCKue NeidCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIENOBATEIIbCKUH HMHCTPYMEHT TO3HAHUS,
dbopMyIHUpoBaTh BOMPOCH], (DHUKCHUPYIONIME MPOTHBOpEUYHE, MpodiieMy, YCTaHABIMBATH
MCKOMOE U JaHHOE, (POPMUPOBATH TUNIOTE3Y, ApPTYMEHTHUPOBATH CBOIO MO3HUINIO, MHEHHE;
IPOBOAUTH CAMOCTOSITEIBHO CITAHUPOBAHHBIN KCIIEPUMEHT, UCCIEAOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOro OO0BEKTa, SIBICHH, Ipoliecca,
BBISIBJICHUIO  3aBUCHUMOCTEH  MEXIYy  OOBEKTaMH,  SBICHUSAMH, IPOIECCAMU;
CaMOCTOATEIHHO (HOPMYITUPOBATH 000OIICHHS U BBIBOIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIOICHNS, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYECHHBIX PE3YNIbTATOB,
BBIBOJIOB U 00OOOIICHUI; MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE TPOIECCA, a TaAKKE
BBIJIBUTATH

MPEAINOJIOAKEHUS O €r0 Pa3BUTUU B HOBBIX yCiOBUsX. PaboTa
¢ uHpopMaLHen:

BBISIBIISITH Je(OUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETAa HA BOIIPOC
W Ui pEelIeHUs 3a7a4u; BRIOMpaTh MH(GOPMAIMIO U3 MCTOYHUKOB PA3IUYHBIX THIIOB,
aHAM3UPOBATH,
CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUAOB W (opM
MPEICTABIICHUS;, CTPYKTYPHUPOBAaTh HH(POPMAIHIO, MPEACTABIATh €€ B Pa3IMYHBIX
dbopmax,



WUIIOCTPUPOBaTh  TpaUyecKH;  OLEHHUBATh  HAAEKHOCT  MHPOPMALMH IO
CaMOCTOSATEIBHO CPOPMYIHMPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIPUHHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU
U LEeJIsIMU OOILEHHUS, SICHO, TOYHO, TPAaMOTHO BBbIPa)KaTh CBOIO TOUYKY 3pE€HHUS B YCTHBIX U
NMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAYy PELICHHUs 3aJadyd, KOMMEHTUPOBATH
NOJIYYEHHBIH pe3yabTaT; B XOJ€ OOCYXIEHHS 3a/aBaThb BOIPOCHI IO CYIIECTBY
o0cyxJ1aeMoM TeMbl, MPOOJIEMBbI, pEIIaeMO 3a/1a4H, BHICKA3bIBATh UJIEH, HAlIEJIEHHBIE Ha
NOMCK PEIICHUS, COMOCTABIIATh CBOM CYXXIEHHUSA C CYXICHUSAMHU JIPYTHMX YyYaCTHUKOB
auanora, OOHapyXKMBaTh pa3liMYUE M CXOJICTBO IMO3UIIMH, B KOPPEKTHOU Qopme
(bopMyNnHpoBaTh Pa3HOIJIACHS, CBOU BO3PAKEHUS; MPEJICTABISATh PE3YIbTAThl PEIICHUS
3a/layu, HKCIIEPUMEHTA, MCCIENOBaHUA, MPOEKTa, CAMOCTOATEIHLHO BhIOMpaATh (popmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayTMTOPHUU.

PeryasiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIE 1eiicTBUSL CaMoopranu3anusi:

COCTaBJIATH TUIaH, aJITOPUTM PEIICHHS 3a1a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ YIETOM
UMCIOIINXCSI PECYypPCOB M COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHPOBAaTh W
KOPPEKTUPOBATh BapHAHTHI pelIeHU ¢ yuéToM HOBOM mHpopMammu. CaMOKOHTPOJIb,
IMOUMOHAJILHBIH HHTEJUICKT:

BJIaJICTh HAaBBIKAaMH MMO3HABATEIbHON pe(ICKCHN KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBHM W MBICIUTEIBHBIX TPOIECCOB, HMX PE3yJIbTaTOB, BIAACTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca M pe3ysibTaTa pEIICHUS MaTeMaTUYeCKOU
3a7a4u; NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, ITAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEW; OIICHUBATh COOTBETCTBUE pe3ybTaTa
IEJIN W YCIOBHSIM, OOBSICHATh MIPUYUHBI JOCTHKEHUS WM HEIOCTHKCHUS PE3yJIbTaTOB
JESTENBbHOCTH, HAXOAUTh OIMMUOKY, JaBaTh OICHKY NPUOOPETEHHOMY  OIBITY.
CoBMecTHasl 1eSITeJIbHOCTD: IOHUMATh U UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUIYATbHON paOOThI IPHU PEIICHUH yUYEeOHBIX 3a/1a4, MPUHUMATH 11€7Tb COBMECTHOU
NEeATEeNIbHOCTH, TUIAHUPOBATh OPraHU3allUI0 COBMECTHOW PadOThl, pacHpeneisiTh BUIbI
paboT, TOroBapuBaThC, 00CYKIATh MPOIECC U PE3yIbTaT pabOThl, 0000IMaTh MHCHUS
HECKOJIBKHX JIOJICH; y4aCTBOBATh B TPYMIIOBHIX (hopMax paboThl (0OCyx aeHMs, 0OMEH
MHEHHUI, «MO3TOBbIE IITYpMbI» U HWHbBIE), BBIMNOJHATH CBOIO 4YacTh pabOThl H
KOOPAUHUPOBATh CBOM JEUCTBUSI C APYTMMHU YJIEHAMHU KOMaH/bl, OLICHUBATh KauE€CTBO
CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU
B3aUMOJICCTBUSI.



NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHUSA MPOTPAMMbl IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHus MpeACTaBICHbI IO TojlaM OOy4YeHHs B
paMKax OTIENbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOLIMX pazfeiax MpOorpaMmbl IO
MaTeMaTHKe.

OEJAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOnbit Kypc «AnreOpa U Hadaja MaTEMAaTUYECKOTO aHAIM3a» SBJSETCS OJHUM
U3 HanboJjee 3HAUMMBIX B MPOrpaMMe CPeJHEro o0IIero oOpa3oBaHMs, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OOecneYrMBaeT MHCTPYMEHTAIbHYIO 0a3y I U3Y4YeHUs BCeEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPyrod CTOpPOHBI, (OPMHUPYET JOTHUYECKOE U
a0CTpaKTHOE MBIIIUIEHHE OOY4YaroIIMXCSd Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHUS
y4eOHBIX KypcoB MHGOPMATUKHU, OOIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU. B pamkax
yueOHOro Kypca «Anredpa M Haudaja MaTeMaTHYECKOro aHalh3ay oOydarouiuecs
OBJIJIEBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HayKH, KOTOpasi popMyIUpyeT CBOU
JOCTKEHUSI B MaTeMaTUu4ecKon opme.

VY4eOHbIl Kypc anreOpbl U Ha4all MATEMaTHYECKOTO aHajIn3a 3aKjaJblBa€T OCHOBY
JUISL  YCTICUTHOTO OBJAJICHUS 3aKOHAMU (U3UKH, XUMHH, OWOJOTHH, TOHHUMAaHUS
OCHOBHBIX  TEHJEHIMH DKOHOMHUKM U  OOIIECTBEHHOW  JKMU3HM,  MO3BOJSET
OPHUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX B IOBCEAHEBHOW KWU3HU. B TOXe BpeMs OBIaJeHUE
a0CTPaKTHBIMU U JIOTHYECKH CTPOTMMHU MaTEMaTUYECKUMH KOHCTPYKIMSIMU Pa3BHBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTHh YTBEP)KICHUS,
UCIOJIb30BaTh OOOOIIEHWE W KOHKPETH3alMI0, a0CTparupoBaHUE U AHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTHIECKOE MBIIIUICHHE. B X0/1€ n3ydeHus anreOpsl 1 Hadal
MaTEeMaTHYeCKOTO aHaIW3a Ha YPOBHE CpEeAHETro oOImero o0pa3oBaHUs OOYyYaroIIHecs
MOJIy4YalOT HOBBIM OMNBIT PELICHUS] MPUKIAIHBIX 3a]a4, CAMOCTOSTEILHOIO MOCTPOEHUS
MaTeMaTU4YeCKUX MOJIeNIed pealbHbIX CHUTyallud M HWHTEPHpPETAlluu MOJYyYeHHBIX
pelIeHn, 3HAaKOMATCSI C IpUMEpaMyd MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE,
HayKe U B UCKYCCTBE, C BBIJAIOIIUMUCS MAaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

VYueOHblil Kypc anreOpbl M HayaJl MaTeMAaTHYECKOTO aHaiu3a o0Jagaer
3HAUYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peaau3yercs Kak uepes
y4eOHBIM MaTepua, CrnocoOCTBYIOMNM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TAK
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U uepe3 crneuu(uky ydeOHOH MAeATEeIbHOCTH, TpeOYIOUIEH CaMOCTOSATENbHOCTH,
AKKYpaTHOCTH, IPOAOJDKUTEIBHON KOHLICHTpPAlMM BHUMAHUSA U OTBETCTBEHHOCTH 34
IIOJIy4YEHHBIN pe3yJIbTar.

B ocHoBe Meronuku 00ydeHMs ajredOpe M HadajgaM MaTeMaTHYECKOro aHajlu3a
JICKUT EATEIbHOCTHBIA TPUHIUI 00 y4YeHHUS.

B ctpykType nporpammel o anredpe 1 Hayajgam aHajdu3a BbIICISIOTCS CIIEAYIOIINE
coJiepKaTelbHO-MeTOAuYeCcKre JUHUM: «Yucia u BbIYUCIHCHUS», «DYHKIUU U
rpadukny, «YpaBHEHHS W HepaBeHCTBa», «Hawama wmaTeMaTnueckoro aHaiuzay,
«MHoOXecTBa ¥ JIOTMKa». Bce OCHOBHBIE COJIEPIKATEIBbHO-METOIUYECKUE JIMHUU
U3Y4aloTCsl Ha TMPOTSHKEHUM JBYX JIeT OOy4YeHHss Ha YpPOBHE CpEJHEro oOIero
o0pa3oBaHusl, €CTECTBEHHO JOMOJHSS JIPYT APyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu W pasjeiiamu. J[aHHbIA yuyeOHBIN KypC SIBIASETCS WUHTETPATUBHBIM, MOCKOJBKY
o0benuHsIET B ce0e coiepikaHhe HECKOJbKUX MaTEeMaTUYECKUX JUCIUILINH: anredpa,
TPUTOHOMETPHS, MAaTEMAaTUUCCKUI aHaIN3, TeOpHsl MHOXKECTB H npyrue. [lo mepe Toro
KaK 00ydJaroluecs: OBJIaJIeBalOT BCE 0oJiee MIMPOKUM MATEMAaTUYECKUM alllapaTroM, Y
HUX TIOCJIEAOBATEIbHO (OPMUPYETCS UM COBEPIIEHCTBYETCS yMEHHE CTPOUTH
MaTeMaTHYECKYI0 MOJCNbh pPealbHON CHUTyalluu, MPUMEHSTh 3HAHWS, MOJy4YeHHBIE B
ydeOHOM Kypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHallu3a», IS PEIICHHS
CaMOCTOSITEIbHO  COPMYJTUPOBAHHOW  MaTreMaTHYeCKOW  3ajaud, a  3areM
UHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3yIbTaT.

ConepxaTenpbHO-MeTONMYECKass JUHUA «Yucaa ¥ BBIYMCICHHUS» 3aBEpPIIACT
dbopMupoBaHUE HABBIKOB UCIIOJIB30BAHUS JISHCTBUTEIBHBIX YHCEII, KOTOPOE OBLIIO HAYaTo
Ha YpOBHE OCHOBHOTI'0 00111ero 00pa3oBanus. Ha ypoBHe cpeaHero obimero oopa3oBaHus
oco0oe BHHUMaHHE yaeiseTcs (OPMHUPOBAHHIO MPOYHBIX BBIYMCIMTEIIHHBIX HABBIKOB,
BKJTFOYAIOIINX B €05 HCTIOIB30BAaHNE PA3TUYHBIX (POPM 3aITUCH JEHCTBUTEIHLHOTO YHCIIA,
YMEHHE PallMOHAIBHO BBIMOJHATh JACUCTBUSI C HUMH, JAE€iIaTh NMPUKHUJKY, OIICHUBATh
pesynbrar. OOydaromiyecss TMOJY4YalOT HaBBIKM MPUOTMHKEHHBIX  BBIYHCIICHHM,
BBITIOJTHCHUS JEHCTBHM ¢ 4YHCIaMH, 3aldCaHHBIMH B CTaHJApTHOH ¢opwme,
HCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUN.

ConepxaTtenbHasi JHHUS «YPaBHEHHUSI M HEPABEHCTBAa» pPeAU3yeTCs Ha
MPOTSHKEHUHN BCETO OOYYEHHUS Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus, MOCKOJIbKY B
KXJIOM pa3Jee MNporpaMMbl MPEAYCMOTPEHO pPEUIEHHWE COOTBETCTBYIOIIMX 3a]ad.
OOyuaronuecs OBJaJEBAIOT PA3IMUYHBIMUA METOJIAMH PEIICHUS UEbIX, PAllMOHATbHBIX,
HppallMOHAIBHBIX, TOKa3aTeNbHBIX, JIOTAPU(PMUUECKUX W TPUTOHOMETPHUUECKHX
YpaBHEHHM, HEPABEHCTB U HX cucTeM. [loaydyeHHbIE YMEHHSI HCHOJB3YIOTCS MpHU
uccie0BaHud (QYHKIMN C MOMOIIBIO MPOU3BOJHON, PEIICHUHM MPUKIAIHBIX 3a/1ad U
3a7a4 Ha HAXOXKJCHHE HAWOOJBIIMX W HAWUMEHbIIMX 3Ha4YeHUU QyHKIuu. JlaHHas
cojiepKaTeNibHasl JIMHUSI BKIIIOYAET B ce0sl Takxke GOpPMUPOBAHUWE YMEHUU BBIMIOIHATH
pacu€tel o hopMynam, Npeodpa3zoBaHUsl LETbIX, PALIMOHAIBHBIX, UPPAIMOHATBHBIX U
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TPUTOHOMETPUYECKUX BBIPAKEHUW, @ TAKXK€ BBIPAKEHUM, COAEp)KaUIUX CTENEHU U
norapudmbl. brarogaps U3ydeHHMIO alreOpanyeckoro marepuanga  [pPOUCXOJHT
JanbHeillee pa3BUTHE aITOPUTMHUYECKOrO M a0CTPAKTHOTO MBIIUIEHUS 00yJarouxcs,
(OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCYKIECHUM, paOd0OThI C CHMBOJIBHBIMU (hOpMamH,
MPEICTaBICHNUS 3aKOHOMEPHOCTEM M 3aBUCHMMOCTEN B BHJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3(Q(QEeKTUBHbIE WHCTPYMEHTHI JUIsl PEIUEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa
HayKH.

CopnepxarenbHo-MeToAnveckass JuHUA  «DyHKIMM U TpaduKu»  TECHO
NEeperIeTaeTcsl ¢ APYrUMU JIMHUSAMU Y4eOHOI0 Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaéT  TOCJIEOBAaTENbHOCTh  M3Y4YeHUsi  Marepuana. M3ydyeHue  cTeneHHO,
NOKa3aTeIbHOM, JIOTapudMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUMH, UX CBOWMCTB U
rpaduKoB, UCTIOJIb30BaHUE (DYHKIIUH I pelIeHus 3a/1a4 U3 APYTuX yueOHbIX IPEeIMETOB
U peasbHOM JKU3HHU TECHO CBA3AHO KaK C MaTEMAaTUYECKHUM aHAJIU30M, TaK U C peUICHUEM
ypaBHeHHI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yaenseTcss (GOopMUPOBAHUIO
YMEHHUs BbIpaxaTrb (OpMyJIaMH 3aBUCHUMOCTH MEXIy pa3jIMYHbIMM BEIMYHMHAMU,
UCCIIEZIOBATh MOJIyUYE€HHbIE (PYHKIINU, CTPOUTh UX Ipaduku. Marepuan coaep:kaTesIbHOMN
JIMHUY HaLlEJIEH HA Pa3BUTHE YMEHHI U HaBBIKOB, II03BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH
MEX]ly BEIMUMHAMU B PA3JIMYHON (opMe: aHATUTHUUECKOH, rpa)uuecKoi U CIOBECHOM.
Ero u3yuenue cnocoO6CTBYET pa3BUTHIO AJITOPUTMHUUECKOTIO MBIIIJIEHUSI, CTIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

CopnepxarenpHass JauHusA «Havana MareMaTrnyeckoro aHaiusza» IO3BOJISIET
CYLIECTBEHHO pPacCIIMPUTh KPYr KakK MaTeMaTHYECKUX, TaK M NPHUKIAJHBIX 3aJ]1ad,
JOCTYNHBIX O0YyYarolUMCs, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh HCCJIENOBaTh U
cTpouTh Tpaduku (QyHKIUH, onpenensTh UX HauOONbIINE U HAUMEHBIINE 3HAYCHHUS,
BBIUUCIIAITh IUIOIAAd GUryp U OOBEMBI Tel, HAXOAUTb CKOPOCTH U YCKOPEHUS
npoueccoB. Conep)karenpHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS
MaTeMaTUYECKUX MOJIENIEH peabHbIX CUTYallui, HAXOKICHUS HAUIy4YIlEero peleHus B
IPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-D’KOHOMHYECKHUX, 3aJadaX. 3HAKOMCTBO C
OCHOBaMH MaTE€MaTHYeCKOrO aHajlu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH
pacno3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHKUM B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyyaromuecss y3HaIOT O BBIIAIOIIUXCS Pe3ylbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTe€MaTUKH KaK HayKH, U UX aBTOpax.

CopepxxarenbHo-MeTOANYECKass JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAaM TEOPUU MHOKECTB. TE€0pETUKO-MHOKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTMKW U Npeajararor Haubosee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOIINNA BCE PA3AEIbl MATEMATHKU U €€ MPUIIOKEHUH,
OHH CBSI3bIBAIOT Pa3HbIe MATEMATUUYECKUE TUCLUUILUIMHBI B euHOE 1enoe. [103ToMy BakHO
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JaTh BO3MOXHOCTh OOy4YaromieMycsi MHOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMaTUKH U UCIIOJI30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIICH.

B yueOHOM Kypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTE€MaTHYECKOT0 MOJICIMPOBaHUSI, KOTOPbIE MPU3BAaHbI C(HOPMUPOBATH
HaBBIKM MOCTPOCHUS MOJEJEH pealbHBIX CUTYallMi, UCCIEAOBAHUS 3TUX MOJEIEH C
MIOMOIIBIO ammapara anreOpbl W MaTeMaTH4YeCKOro aHajlv3a W UHTepIpeTaluu
MOJIyYEHHBIX PE3yJbTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIM M3 pa3/iciioB
IporpaMMbl, TTOCKOJIBKY BECh Marepuaj yu4eOHOTro Kypca IIMPOKO UCIONB3YeTCs IS
pelieHrs TPUKIAIHBIX 3adad. [lpu pemieHur peanbHbIX MPAKTUYECKUX —3ajad
oOyyJaromuecs: pa3BUBAIOT HAOJIOATEIbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HKCIOJb30BaTh AaHAJOTHUIO, 0000IAaTh U KOHKPETU3UPOBATH
npobneMy. JlesTenpHOCTh IO (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE M3YUEHHS BCEX TeM Y4eOHOro Kypca «Ausrebpa U Havasia
MaTEeMaTHYECKOTO aHaJIN3a.

OO6r11ee YyuCiI0 YacoB, pEKOMEHIOBAHHBIX I U3Y4YeHHUsT YI4eOHOro Kypca « Anredpa
¥ HayaJla MaTeMaThudeckoro a"aiauza», — 170 gacoB: B 10 kimacce — 68 yacoB (2 yaca B
Hepento), B 11 kmacce —102 gaca (3 yaca B Heelo).

COJEPKXAHUE OBYUYEHUA

10 KJIACC Ywuciia v BbIYHCICHUSA

Panvonanpapie umnciaa. OOBIKHOBEHHBIE U JECATHUYHBIE JpOOHM, TMPOIICHTHI,
OCCKOHEUHBIE TIEPHOANYECKHUE APOOU. Apru(METHIECKHUE ONEepalui ¢ pallioOHaIbHBIMU
qucIaMu, TIpeoOpa3oBaHus YMCIOBBIX BhIpakeHHU. [IpuMenenue npobeit u mpoleHToB
JUT pEIICHUS MPUKIIAAHBIX 337a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAIIbHOMN KU3HMU.

JlelictBuTenbHBIE  Yucaa.  PanuoHanbHple WM MPPALMOHAIBHBIE  YHUCIIA.
Apudpmernyeckue omepanuu ¢ JACHCTBUTENBHBIMH  4uciaamMu. [IpubnmxEHHbIC
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], IPUKUIKA U OLEHKA PE3YyJIbTaTa BBIYMCICHUM.

Crernienb ¢ 11epIM nokaszateneM. CtannaptHas Gopma 3anucu JeHCTBUTETHHOTO
yrcia. Mcronp3oBanue moaxoasmend GopMbl 3aUCH TEHUCTBUTEIBHBIX YUCENT IS
pELICHUS MPAKTUYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX.

ApudmeTnyecknii KOpeHb HATYpaIbHOU CTeneHu. J{elcTBus ¢ apupMeTHIECKUMHU
KOPHSIMH HAaTypaJIbHOM CTENEHMU.

CuHyC, KOCMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YIJaBHeHI/IH H HEPaABCHCTBA

Tox1ecTBa U TOXKIE€CTBEHHBIE TPEOOpPa30BaAHUS.
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[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
VHTEPBAJIOB.

Pemenue nenbix v 1poOHO-palIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienue nppaniioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHOMEeTpUYECKUX YPaBHEHU M.

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IUYHbIX 00J1acTeil HAYKHU U peaibHOU JKU3HH.

DYyHKIUH U TPaPUKHU

Oyukius, cnocodsl 3ananus ¢ynkuuu. [padux ¢ynxunuu. BzanmHo oOpaTHbIe
byHKIIUN.

OO6nactp omnpeaeneHds M MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢dyHkumm.
[IpoMesxyTku 3HAKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIUU.

CrenenHas (GyHKUMA C HaTypalbHBIM U II€JIbIM MOKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpauK KOpHS N-OW CTENECHHU.

Tpuronomerpudeckasi OKpyKHOCTb, OIIPEIEICHUE TPUTOHOMETPHUUECKUX (PYHKIIMM
YHCIIOBOI'O apryMEHTA.

Hauana MmaTeMaTH4YeCKOIro aHaJu3a

ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHHsA IIOCJIENOBATEILHOCTEH. MOHOTOHHBIE
II0CJI€10BAaTEIbHOCTH.

ApudmMeTndeckas ¥ TeoMeTpuIecKas porpeccuu. beckoHewHo yObIBaroIIas
reomeTpudeckas nporpeccusi. CyMma 6€CKOHEUHO yOBIBAIOIIEH T€OMETPHICCKOMN
nporpeccun. @opmyia CIOKHBIX TPOLUECHTOB. VICMOMb30BaHNE MPOTPECCUU TS

peuiCHusA pCalJIbHbIX 3aJa4 ITPHUKIIAIHOIO XapaKTcpa.

MHo:kecTBA U JIOTMKA
MHo%ecTBO, onepalMyd HaJd MHOXeCTBaMH.  Jluarpammsbl
Oiinepa—Benna. [IpumMeHeHne TEOPETHKO-MHOXKECTBEHHOrO —ammapara  Jjis
ONMCAaHUSl PEAJBHBIX IPOLECCOB U SBJICHUMN, IPHU PELIEHNUH 3a]1a4 U3 APYTUX
yaeOHbIX TTpeaMeToB. Omnpejenenne, TeopeMa, CIeICTBHE, T0Ka3aTeIbCTBO.

11 KJIACC Yucsa 1 BBIYUCJTCHUA
Harypanbensbie u nensie uncina. [Ipu3Haku JeTMMOCTH ETBIX YUCEII.

Crenens ¢ palmoHaibHBIM NoKazaTenem. CBoiicTBa crenenu. Jlorapudm
yucia. JleciTuuHbie U HATypaabHbIE JOTrapu(MBbI.
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YpaBHeHUsA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHUI, COAEPKALTUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHHM, COJEpXKAIIUX CTEIEHU C  palMOHATBHBIM
[I0Ka3aTeNIeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3aTenbHbIe YpaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] U1 HEPABEHCTBA.

Cucrtembl JIMHEMHBIX YpaBHEHHMU. PelleHue MNpPUKIANHBIX 33/7a4 C I[OMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIprMeHenune ypaBHEHHM, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeaIbHOM JKU3HHU.

DOYyHKIUHN U TPaPUKHU

Oyuknus. [lepuoguyeckne Gynkiuu. I[IpoMexyTkKu MOHOTOHHOCTH (YHKITUH.
MakcuMyMmbl 1 MUHUMYMBI GyHKIIMU. Hanbompiee u HanMeHbllee 3HaUeHUE (PyHKIINH
Ha MIPOMEXKYTKE.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u morapudmMuyeckast GyHKIIUU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpa@ukoB PyHKIUHN 11 pellieHnus YpaBHEHU N U IMHEWHBIX CUCTEM.

Ucnonb3oBanue rpagukoB (QYHKIUH 1O UCCIEIOBAHUS MIPOLIECCOB

¥ 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPU PEIICHUH 33724 U3 IPYTUX YUCOHBIX
MPEIMETOB U pealibHOM u3HU. Hayasa MaTeMaTu4ecKkoro aHajausa

HenpepoiBubie hyHKIIMKA. MeTO1 MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3NUECKUI CMBICT TTPOU3BOTHOM.

[TpousBoaHbIe 3MeMEHTapHBIX (PyHKIUN. DOpMysIbl HAXOXKIACHHS MPOU3BOIHOM
CYMMBI, TPOU3BECHUS U YACTHOTO (DYHKITUH.

[IpumeHeHne TPOU3BOMHON K HCCIENOBAHUIO (DYHKIMIT HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokneHne HamOONBIET0 W HAaWMEHBINEro 3HA4YeHHUs (QYHKIUU Ha
OTpE3Ke.

[IprmeHeHne npon3BOIHOM [T HAXOKACHHS HAMJTYUIIETO PEMIEHNS B IPUKJIIATHBIX
3aavuax, JuIsl ONPEACIICHUS] CKOPOCTH MPOoIecca, 3aJaHHOTO (hOPMYIION TN TPadUKOM.

[lepBooOpa3znas. Tabnuia nepBoOOPa3HBIX.

Nuterpan, ero reomeTpuieckuii U Gu3M4eCcKuil cMbICi. Beiunciienre nuterpaia mo
dbopmyne Hperorona—JleitOnuna.
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NPEAMETHBIE PE3YJIbTATBI

K koniny o0ydenus B 10 kjiacce o0yyaromuiics Moxy4yuT CIEAYIOLUIUE IPEIMETHbIE
pe3yapTaThl: Ynesia v BBIYMCICHUSA:

OTePUPOBATH MOHATUSIMU: PAIIMOHAIBHOE U ICHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
U JecsATUYHasi JpoOb, TMPOICHTHI; BBIMOIHATh apUPMETHUYECKUE OMepaluu C

palMOHAIBLHBIMU U JIEUCTBUTEILHBIMU
YUCJIaMU; BBITIOJHATh MPUOIMKEHHBIC BBIUMCICHUSI, UCTIONB3YsI MPaBUIa OKPYTJICHUS,

JenaTh
NPUKUJIKY U OIIEHKY pPe3yjbTaTa BBIUMCICHUHN; OMEPUPOBATH MOHATHUSMU: CTEICHb C
IeJIbIM TIOKa3aTesieM, CTaHJapTHas (opMa 3amucH JCUCTBUTEIBLHOTO YHCIA, KOPEHb
HATypaJIbHOW CTENEHHU, UCIOJIb30BATh MOAXOAAIIYI0 (OPMY 3alUCH JIEUCTBUTEIBHBIX
guces ISl PEIICHUS MPaKTUYeCKUX 3ajad W MPEeJCTaBICHUs] JaHHBIX; ONEPUPOBATH
MOHSATUSAMH: CUHYC, KOCHHYC M TaHTEHC MPOW3BOJILHOTO YIJia, UCIIOIb30BaTh 3aIUCh
IIPOU3BOJILHOTO yIJjla Yepe3 0OpaTHhIC TPUTOHOMETPUYECKHE (QYHKIMU. Y PABHEHUS U
HEepPaBeHCTBA:

ONEpUPOBATh MOHATHUSMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, ILEJOE,
palMOHAJIbHOE, UPPALMOHAIIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
yYpaBHEHHE; BBIMOIHATH TPEOOPa30BaHUsl TPUTOHOMETPUUECKUX BHIPAXKEHUI U PENIATh
TPUTOHOMETPUYECKHE YPaBHEHUS; BRIMOIHATH IPEOOPA30BaHUS 1IEJIbIX, PAIIMOHATBHBIX
U MppAlMOHAJIBHBIX BBIPAXXEHUW U pEIIaTh OCHOBHBIE TUIbI LENBIX, PALIMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB; IPUMEHATh YPAaBHEHUS U HEPABEHCTBA JJIA
pelieHns MaTeMaTUYECKUX 3a0a4 U
3a/lay U3 pa3MYHBIX 00JIacTell HayKW M pPeabHOM >KM3HU; MOJECIMPOBATH pPEabHBIC

CUTYaIlUU Ha SI3BbIKE areOpbl, COCTABIISATH BHIPAKCHUS,

YpaBHEHHUsI, HEPABEHCTBA O YCJIOBHUIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOAEIH C
MCIIOJIb30BAaHUEM armapara anreOpsl.
DyHKUNH U TPAPUKH:

OTIEpUPOBATH MOHATUSAME: QYHKIINSA, CIIOCOOBI 3aaHus QyHKIIUU, 00J1aCTh
OTIPEJICIICHHS] 1 MHOXECTBO 3HaUCHMI (yHKINHU, rpaduk GYyHKIIUHA, B3AUMHO OOpaTHBIE
bYHKITUT; OTIEpUPOBATH TOHATHUAMU: YETHOCTh U HEYETHOCTD (PYHKITNH, HYITH QYHKITAH,
MPOMEKYTKA  3HAKOIIOCTOSHCTBA;  HWCIOJIB30BaTh  Tpaduku

byHKIUH 11 perieHns] ypaBHEHU;

CTPOUTH U UUTATH IrpaUKU TUHEUHONU QPYyHKIIMH, KBaIpaTUUYHON (QYHKIUH,
CTENEHHONW (DYHKIMU C LENbIM IOKa3aTeJeM; HCMOJIb30BaTh I'pa@uKu (PYyHKIHUN i
MCCIIEIOBAHUSI MPOLECCOB U 3aBUCHUMOCTEN MpPHU PEIICHUM 3aJlady U3 JPYTrux y4eOHBIX
MpPEAMETOB M pealbHOW KU3HHU, BbIpaXKaTh (OpMylamMu 3aBUCUMOCTH MEXIY
BenrunHamu. Havyana MmaTteMaTH4ecKOro aHajiusa:
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OTepUpOBaTh  MOHATHUSMH:  TOCJIENOBATEIBHOCTh,  apupMeTHdYecKas |
TCOMETPUYECKasi TMPOTPECCUU; OICPUPOBATh MOHATHAMHU: OECKOHEYHO YOBIBArOIIAs
TCOMETPUIECKast TPOTPECCHSI,
cyMMa OE€CKOHEUHO YOBIBAIOIIEH reOMEeTPUUECKOM MPOrpeccuu; 3a1aBath
MOCTIEIOBATENHHOCTH PA3TUYHBIMU CIIOCO0AMU;
MCTIONIb30BaTh CBOWCTBA MOCIEA0BATEILHOCTEH M MPOTPECCHIA IS PEIICHUS

peaNbHBIX 3a7]a4 MPUKIAAHOTO XapaKTepa.

MHo:KecTBa H JIOTUKA:

ONEpUPOBATH  MOHATHUSIMH: MHOXKECTBO, OINEpaldd  HAJ  MHOXXECTBAMU,
MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJis OMUCAHUS PEATTbHBIX
IPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3ada4 M3 JAPYrUX YYEOHBIX TMPEAMETOB;
ONEPUPOBATH NMOHATUSMHU: ONIPENICIICHUE, TEOPEMA, CIIEACTBUE, I0KA3ATEIIBCTBO.

K xoniy oO0ydenus B 11 kjiacce o0yyaromuics MoxyyuT CIEAYIONINE IPEeIMETHbIE
pe3ynbpTaThl: UncJia ¥ BBIYUCICHHU:

ONEPUPOBATh MOHATUIMHU: HATYPAIBHOE, LEJI0E€ YMUCIIO0, UCIOJIB30BATh IIPU3HAKU
JEJIMMOCTH LEJIbIX YUCEN, PA3JIOKEHHUE YUCIIA HA POCTIE MHOXKUTEIN JUJISl PELICHUS
3a7a4; ONEpPUPOBATHh IOHATHUEM: CTEIEHb C  PalMOHAJIbHBIM

[I0Ka3aTelIeM;

OTIEpUPOBATH MOHATUSIMHU: JIOTapu(M Urcia, AeCITUUHbIE U HATYPaJIbHbBIE

Jorapu@msl.

YpaBHeHUs1 1 HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTEMEHU ISl TIPeoOpa3oBaHUsl BBIPAKCHHM, ONMEPUPOBATH
MOHATUSIMM: II0OKA3aTEJIbHOE YPAaBHEHHWE WM HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKA3aTeNbHBIX YPaBHEHUM W HEPABEHCTB; BBITIOJIHATH MPEOOpPa30BaHUS BBIPAKCHHI,
coJiepKaIux Jiorapudmsl, OIepupoBaTh
MOHATUAMU: JIOTapU(PMUUECKOE YPABHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
norapuMUYECKUX YpPaBHEHWH H HEPABEHCTB, HAXOJUTh pENICHUS MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; OIEPUPOBATh IOHATUSMHU: CHUCTEMA JIMHEUHBIX
YPaBHEHUU U €€ pElICHHUE,

WCMOJIB30BATh CUCTEMY JIMHEHMHBIX YPABHEHUW Il PELICHHS NPAKTUYECKUX 3a]ady;

HAaXOAUTh PEUICHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEMN pallMOHAIBHBIX
YpaBHEHHM W HEPABEHCTB; MOJEIUPOBATh pEajibHbIE CUTYyallMd Ha S3BIKE anreOphl,
COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA W CHCTEMbI MO YCIOBHIO 33]1a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJICNIU C UCTIOIb30BAHUEM arnapara anreopsl. OyHKIuM u
rpagpukmu:
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ONEpUPOBATH MOHATUSAMHU: NMEPUOANYECKAST PYHKIUSA, TPOMEKYTKA MOHOTOHHOCTH
(YHKUIMU, TOYKM DSKCTpeMyMa (YHKIHMHM, HAuWOOJbUIEE M HAUMEHbUIEE 3HAYCHUS
(YHKIMU HA TPOMEXYTKE, MUCIOJIb30BaTh MX JJIA HUCCIAEAOBAHUS (PYHKUMU, 33aJJaHHON
rpaduKoM; ornepupoBaTh NOHATUAMU: Tpad KU OKa3aTeIbHOM, TorapuMUUecKon
U TPUTOHOMETpUYECKUX (YHKLUMHA, H300paxkaTh UX HA KOOPAMHATHOW IJIOCKOCTH H
MCIIOJIb30BaTh JIs PEIICHUs] YPaBHEHUN U HEPaBEHCTB; M300pakaTb Ha KOOPAMHATHOU
IJIOCKOCTU TpaUKU JTMHEHHBIX YPaBHEHUM
U HCMOJb30BaThb WX JJIsl PEIICHHUS CHUCTEMbl JIMHEWHBIX YpaBHEHHUH; HCIOJb30BaTh

rpaduku GyHKUIUNA 1Sl UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEMN

U3 Ipyrux yueOHbIx qucuurind. Havana
MATeMATHYE€CKOI'0 aHAIHU3A:

ONepUPOBaTh TMOHATHSIMH: HEIpepbIBHAS (DYHKIMSA, TPOU3BOAHAS (DYHKIIHH,
UCII0JIb30BaTh TEOMETPHUCCKUI ¥ (PU3HYECKHUI CMBICT TIPOU3BOTHOM IS PEIICHUS
3a/1ad4;

HaXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIMM, BHIYUCISITH MPOU3BOIHBIE
CYMMBbI, TPOM3BEICHMS, YacCTHOrO (YHKIMIA, WCHOJb30BaTh TPOU3BOJHYIO IS

UccieloBaHus (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, MPUMEHSATH pEe3yJbTaThl HMCCIEIOBAaHUS K MOCTPOCHUIO TpaduKOB;

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl HAXOXKICHHS] HAMITYYIIEro PEIICHHs
B TMPUKIAIHBIX, B TOM YHCIE COIMAIbHO-d)KOHOMHUYECKUX, 3aJlayax; ONEPHpPOBATH

MOHSTHSIMU: TIEPBOOOPA3HAS U UHTETPAJ, TIOHUMATh TEOMETPUUECKU
1 GU3UYECKUM CMBICIT MHTErpalia; HaXOAUTh IEPBOOOPA3HBIC PJIEMEHTAPHBIX (PYHKIIHH,

BBIUUCTISITh HHTETPall
mo dopmyne Hprorona—JleitOHuma; pemars NPUKIAIHBIE 3aJadd, B TOM YHCIIC

COIMAIIEHO-?KOHOMHYECKOTO H
duznuecKoro xapakrepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAIH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
HaumenoBanue OcHOBHOe coJepKaHue
KoimmuectBo
pa3iena 4acOB OcHOBHBIE BH/bI 1eSITEILHOCTH 00YYaIOLIUXCS
(Tembl) Kypca
MHoxecTBa 14 MHoX%ecTBO, onepauuy HaJ MHOKECTBAMH.
pallMOHATIBHBIX 1 Anarpammsr Diinepa—Benna. M cnoabn30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar s
HeHCTBPII)Tem’HHX Pauronanbhble ncia. OOBIKHOBEHHBIE U OIHCAHMS XO0/Ia PEIICHUS] MaTEeMaTUYECKUX 3a/1a4, a TAaKKe
yrcen. ParmonansHbIe .
ypaBHeHH;I n JCCSTHYHBIC IPOOH, IPOLICHTHI, OCCKOHCIHBIC peaTbHBIX MTPOIICCCOB U SBJICHHUMN, MPH PEHICHUN 3a/1a9 U3
epaeHcTR NepuoIuvecKre Ipoou. ApupmeTrnieckue JPYTHX YUeGHBIX PeIMETOB.
oTiepanuy ¢ PalMOHAIbHBIMH YHCIIAMH, OnepHpPOBATH MOHSTHSIMHE:
TPeobPa3OBAHMS THCIOBBIX BBIPAKCHHUH. palMOHAIBHOE YUCIIO, AEHCTBUTENBHOE YHCIIO0, OOBIKHOBEHHAS
[Tpumenenue 1poGeit u MPOTIEHTOB 1T Npo6b, NeCATHYHAS APOOb, IPOICHTH. BHIMOIHATH
pemeani HpnmiﬂHHX 3az[aqv1/13 PasIITIHBIX apu(pMETHIECKHE OTIEPAINH C PAMOHAIBHBIMH U
OTpaciel 3HaHUH U peabHOM )KU3HU. . ,
3 JIeHCTBUTEIILHBIMH YHCIIAMH; TPUOIMKEHHBIC BBIYMCIICHHUS,
JleficTBUTENIbHBIC YHCIIA.
UCTIOJIB3Ys TIPaBHiIa OKpYyriieHHs. JleJaTh NPUKUIKY U
PanmonanbHbIe ¥ HppalMOHAIBHBIC YHCIA. .
OLIEHKY Pe3yJIbTaTa BEIYMCICHUI.
Apudmernueckue onepaun ¢
JeHcTBUTENLHBIMU UrcnaMu. [IpuOamKxEHHbIe OnepupoBath NOHATHAMM:
BBIYMCIICHHMS, IPABHJIA OKPYTJIEHHs, pukuaka | 1OKACCTBO, YpaBHCHHUE, HCPABCHCTBO,
¥ OIICHKA Pe3yNbTaTa BEIYUCICHUH.
@OyHKUMYU U rpaQUKH. 6 Oyukuus,  cnoco0bl  3agaHus  yHKuun. | OTNEPHPOBATHL MOHATHAMM: QYHKINSA, CIIOCOOBI 33 aHHs
CreneHs C 11eNbIM Bsaumuo  oGparnble  (QyHkumn.  [padux dbyHKIMH, B3aUMHO oOpaTHbIe PYHKIIUU, 00TIaCTh
ITOKa3aTeICcM yHKIHH. OTIpe/IeIeHUs] 1 MHOKECTBO 3HaueHUH pyHKkuuu, rpaduk

OO6nacTh onpeseneHuss 1 MHOKECTBO 3HAUEHHI
¢bynkuuu. Hynmu ¢pynknuu.

IIpomMexXyTKHM 3HaKOIIOCTOSHCTBA.

Ué&rHple 1 HEeUETHBIE (PYHKIIUU.

GbyHKIMH; YETHOCTD U HEUETHOCTh (PYHKITUH, HYIH (PYHKIUH,
MIPOMEXKYTKH 3HAKOMIOCTOSIHCTBA.
BoInmoaHaTns CTEIIEHEH ¢

npeodpa3oBanus LEJIBIM

nokaszareneM. lcmosib30BaTh CTaHAapTHYIO (opMmy 3amnucu
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Crenenp ¢ nenslM nokasarenem. CrangapTHas
(dopma 3anucu AeHCTBUTEIHHOTO YUCIIA.
Hcnonb3oBanue noaxosien Gopmbl 3anucu
JEWCTBUTENLHBIX YUCET JUIS PELICHHUS
NPaKTUYECKUX 3329 U TPEACTABICHUS JaHHBIX.
Crenennas GyHKIUS ¢ HATYPATBHBIM U 1ETBIM
nokasarenem. E€ cBoiicTBa u rpaduk

JEHCTBUTENIBHOTO qucia. ®opmypoBaTH U

WJIIOCTPUPOBATL  Tpauueckd  CBOMCTBA  CTEIICHHOU
¢yHkuuu. BpIpakats ¢QopMyJiaMM  3aBUCUMOCTH MEXIY
BEJINYNHAMH.

Hcnoab3oBath nugpoBbie pecypchbl Uil  MOCTPOECHUS

rpaduKoB QYHKINU U U3y4EHUS UX CBOMCTB

ApubmMeTnueckuit 18 ApubdmMeTnueckuii KOpeHb HATYPATbHOU D opMyJHPOBATH, 3ANMUCHIBATH B CHUMBOJIMYECKO# (popMe U
KOpEHb N—OM CTENEHMU. creneHu. JleiicTBus ¢ apupmMeTHIecKuMu WLTIOCTPUPOBATH NPUMEPAMHU CBOMCTBA KOPHSI N-0i1
VppanuoHaibHbIe KOPHSIMH N—OH CTCTICHH. CTETIEHH.
YpaBHEHUS U Pemenyne  MppalVOHAIBHBIX  YPABHEHHH ¥ | BpImoJiHATH MPeoOpa3soBaHMs HPPALHOHATBHBIX BEIPAKEHHIL.
HEpPaBEHCTBA HEPABCHCTB. PemiaTe OCHOBHBIE TUITBI HPPALIMOHAIBHBIX YPAaBHEHUN U
CaoiicTBa u rpaduk KOpHs N-0¥f CTETICHN HEPABEHCTB.
IIpuMeHATH 1J19 pelIeHHs Pa3JIM4YHbIX 32124
VPPALMOHAIIbHBIC YPABHEHUS U HEPABEHCTBA.
CTpoutsh, YNTATh TpaduK KOPHS N-0i CTEIICHH.
Hcnoab3oBate nugpoBbie pecypesl Ul IOCTPOCHUS
rpauKoB QYHKIUI U NU3y4eHUs UX CBOICTB
Dopmyisl 22 CuHyC, KOCHHYC U TaHT€HC YHMCIOBOIO
TPUTOHOMETPHH. apryMEHTA. APKCHHYC, apKKOCHHYC M OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TAaHTCHC
TpHTOHOMETPHHYECKHE apKTaHI€HC YHUCIIOBOIO apryMeHTa. HPOM3BOTHHOTO YIiTa.
ypABHEHHS Tpuronomerpuueckas OKpyKHOCTb, ) LCIOME 30 BA TS SAMHCE
olpeielleHue TPUrOHOMETPUUECKUX (YHKIUH
4HCI0BOTO AprymenTa. OCHOBHbIE IPOM3BOJILHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE
TPHIOHOMETPHHUECKHE (OPMYJTHL. ¢GyHKIMU. BBHINOJHATH npeoﬁpaiOBaHnﬂ
TIpeoGpa3oBaHHe TPHIOHOMETPHYECKHX TPUTOHOMETPUUECKHUX BLIpa)I(eHI/iI/I. PemaTb 0CHOBHBIE THUIIBI
BBIpaKEHUI. Pelnenne TpuroHoMeTpu4eckux TPUTOHOMETPHHCCKIX ypaBHCHUH
yYpaBHEHUH
IlocnenoBarenpHOCTH 5 [TocnenoBaTenbHOCTH, CLIOCOOBI 3adaHUS OnepupoBaTh MOHATHIMH:

Y TIPOTPECCUU

nocliegoBaTeibHoCcTel. MOHOTOHHBIE

nocjaca0BaTCIIbHOCTD,
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MOCIIEIOBATEILHOCTH. ApH(MeTHYecKas u
reoMeTpuuecKkas rnporpeccuu. beckoneuno
yOBIBaro11asi reoMeTpuyecKasi Iporpeccus.
CymMma 6eckOHEUHO yOBIBAOIIEH
reoMerpuueckoi nporpeccun. Dopmyna
CJIOXHBIX NMPOLIEHTOB. Mcmosib30Banue
IIPOTPECCUN IS PELICHUS peabHbIX 3a1a4
MIPUKIIATHOTO XapaKkTepa

apudmeTHyecKas u TeOMETpUUYECKask MPOTPEeccCHu; OECKOHETHO
yOBIBaIOasi reoMeTpudecKas Mporpeccusi, CyMMa
0EeCKOHEYHO yObIBAIOLIEH reOMETPUUYECKON TPOrPECCHH.
3agaBaTh MOCIIECIOBATEIILHOCTH PA3IMYHBIME CIIOCOOAMMU.
I[pumeHsaTh GOpMYJy CIOKHBIX MPOIEHTOB JIJIsl peleHus
3a/1a4 U3 peajbHOU MPAKTUKH

(C UCTIONTb30BaHUEM KaJBKYIISITOPA).

Hcnoab30BaTh ¢BOICTBA IIOCICIOBATEILHOCTEH 1
MIPOTPECCUI IS PELICHUS PEAIBHBIX 3aa4 IPUKIIATHOTO
xapakTepa

[ToBTOpEHME, 3 OcHoBHbIE TOHATHS Kypca aiareOpbl U Hayal

606 IIpuMeHSATH OCHOBHBIE TIOHATHS Kypca anreOphl 1 Havasl
000o0mImecHue, MaTeMaTUYECKOro aHaIn3a .
CHCTeMaTH3ALH 6o MaTeMaTHYeCKOTO aHAJIN3a JIJIsl PEIICHUS 3a7]a4 U3 peabHOI
s 10 Knaucca, 00001eHne 1 cCUCTEMaTH3aIlHs JKH3HH 1 IPYTHX [TKOMBHBIX AUCIHIITHH

HaHUH 3HAHWH
OBIIEE 68
KOJIMYECTBO
YACOB 11O
ITPOIT'PAMME
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11 KJIACC

HaumenoBanue OcHoBHoOe coep:kaHue
KoimuecTBo
pasziena OcHoBHbBIE BU/IbI 1eSITeIbHOCTH 00yYaIOIMXCS
4yacos
(Tembl) Kypca
Crenens c 12 Crenens ¢
paloHaIbHbIM palMOHATIBHBIM
OKA3ATEIEM. nokasarenem. CBolicTBa ®opMyIHpPOBaTh, 3aIMCHIBATH B CHMBOJINYeCKOH hopMe U
TokasaTenbHAas CTEIECHH. WLIIOCTPUPOBATHh NPUMEPAMM CBOWCTBA CTETIEHU.
KIIHSL. BaHH HMEHSATh CBOIiCTBA CTETCHHU IS TPeoOpa30BaHus BbIPAXKEHUH.
YHKI] ITpeoGpazoBanne I 0
[Toka3arenbHbIe BBIPAKECHU, DopMyJIHPOBATH
YPaBHCHHA coaepxaniux Y WJIIOCTPUPOBATH I'pa)MueCKU CBOKWCTBA MOKA3aTEIbHON
1 HEPABCHCTBA pallOHATbHBIC CTCIICHM. ¢dbysakuy. PemiaTbh OCHOBHBIC THIIBI MIOKA3aTEIbHBIX YPABHECHUH U
ITokazarenbHbIe HEpaBEHCTB.
YpaBHCHUA U Hcnoan3oBaTh nH(ppoBbIE pecypchl s TOCTPOSHUS IPaPuKOB
HEPABCHCTBA. (GYHKIUHI ¥ U3y4eHHs UX CBOMCTB
[TokazaTenpHas GyHKITUSA,
e€ cBolcTBa U rpaduk
Jlorapudpmuueckas 12 Jlorapudm yucna.
GbyHKIMS. JecsaTuunble u .
DopMyJHpPOBATH, 3ANIUCHIBATH B CHMBOJIMYECKOH (popme 1
Jlorapupmuueckue HaTypaJIbHBIC .
ypaBHEHMS 1 TOTapHdMEL WLTIOCTPUPOBATH PUMePaMHU CBoicTBa Jorapudma. BoImoJHATH
npeoOpa3oBaHUs BEIPAXKEHUI, COAePIKALIUX Jorapu(MBbI.
HEPABEHCTBA IIpeoGpasoBanue peoop p , COICPIKaLL pud
BBIPAKECHU, DopMyJIHPOBATH U HJIIOCTPUPOBATH I'Pa(pUYECKH CBONCTBA
cozepKalux norapudmuueckor pyHkuuu. PemiaTb OCHOBHBIE TUIIBI
norapuMsr. Jorapu(MHUECKUX YpaBHEHUH 1 HEPABEHCTB.
Jlorapudmuteckue Hcnoab3oBaTh nu(ppoBbIe pecypcebl Ul NOCTPOSHUS I'padUKOB
YPaBHCHUA 1 (GyHKIHMI ¥ U3ydeHHs UX CBONCTB.
HEPABEHCTBA. .
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMATUKH
Jlorapudmuueckas
byHkIus, eé
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CBOICTBA U

rpaduk
Tpuronomerpuyeckue 9 Tpuronomerpuueckue OnepupoBaTth noHsiTHeM nepuoanyeckas GpyHkuus. CTpouTs,
GyHKIUY 1 UX TpaduKy. (GYHKIHH, KX CBOWCTBA U aHAJIM3MPOBAaTh, CPABHUBATH IPA(PUKN TPUTOHOMETPHUUECKUX
Tpuronomerpuyeckue rpaQuKH. byakui. ®opMyJIMpOBaATH
HEPABEHCTBA ITpumeps 1 WIIIOCTPUPOBATH I'PapuyecKu CBOKWCTBA TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKUX GyHKIMH.
HCPABCHCTB Pemates npocreinme TPUroHOMETPUYECKAE HEPABEHCTBA.
Hcnonb3oBath rpaduKu Ui pelieHUs TPUTOHOMETPUYECKUX
HEPABEHCTB.
Hcnoab3oBarh uugpoBbie pecypebl U TOCTPOSHUS TpaduKoB
(GyHKIMIA U U3Y4EHUS UX CBOWCTB
[TpousBoHasl. 24 HenpepsiBHbie PyHKITHN.
[Ipumenenue Metoa UHTEPBAJIOB ISl
ITPOU3BOTHOM

pelIeHNs] HEPaBEHCTB.
[TpousBoaHast GyHKIIUH.
['eomerpuueckuii u
buznyeckuit cMbICT
MIPOU3BOAHOM.
[IpousBogHbIE
3JIEMEHTaPHBIX
dbyukumii. [TpousBoanas
CYMMBI, IPOU3BEICHHUSI,
4acTHOTO (DyHKIMH.
IIpumenenue
IIPOU3BOJHOM K
HCCJIEI0BAHUIO
byHKIMIA Ha
MOHOTOHHOCTb U

OnepupoBaTh NOHSTUSIMU: HeENpepbIBHAS (QYHKUHUSA; NPOU3BOAHAL
GYHKITUN.

Hcnoab30BaTh TeOMETPUUYCCKUNA U (PU3NUECKUIA CMBICTT

MIPOU3BOIHOM /U1 penieHus 3a1a4y. HaxoauThb npou3BoAHbIE
JJIEMEHTapHBIX  (QYHKUUN, BBIYHCJIATH  MPOU3BOAHBIE  CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh IPOU3BOAHYIO JIJIsl UCCIIEOBaHUS (PYHKIIMU HA
MOHOTOHHOCTB ¥ 9KCTPEMYMbI, IPUMEHATDH Pe3yJabTaThl
HCCJIe0BaHMS K TOCTpoeHUIO rpadukoB. [IpuMeHsITh MPOU3BOAHYIO
JUTSL HAXOXKJIEHUS! HAWJTy4IIero PelIeHHs B IPUKIAIHbIX, B TOM YHUCIIE
COLMATIbHO-3KOHOMUYECKHX, 33/la4aX. SHAKOMHUTBCSI C HCTOpHel
pPa3BUTHUSI MAaTEMATUUECKOTO aHAIN3a
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KCTPEMYMBL.
Haxoxnenne
HauOOJILIIErO U
HaMMEHBIIIET0 3HAYECHMS
(GyHKIMHU Ha OTpE3Ke.

[IpumeHeHue
IIPOU3BOJHOM ISt
HAXO0K/IEHUs HAaWTy4dlIero
pelIeHUs B IPUKIAIHBIX
3amavax, s
OTIpEIeNIEHUs] CKOPOCTH
rpoliecca, 3aJaHHOTO
dbopmynoi wim rpadpukoM

HNuTterpan u ero
MIPUMEHEHUS

[TepBooOpaznas. Tabnuia
epBOOOPA3HBIX.
WNurerpan,
reOMETPUUYECKUH U
(buznueckui CMbICI
MHTETpaa.

Boruncnenue uHTerpaa no
dhopmyre
Herorona—Jleitoaunna

OnepupoBaTh NOHATUSIMHM: TiepBooOpa3Has, uHTerpai. Haxogutb
MEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKINN; BBIYUCIATH HHTErpai Mo
(¢popmyJe Herorona—JIeliOHuma.

3HakoMHUTHCSH C HCTOpHeﬁ Pa3BUTHA MAaTEMATUYCCKOI'O aHaJIn3a

Cucremsbl ypaBHEHU

12

CucTeMbl JIMHEHHBIX
YpaBHEHUM.
Pemienne
NPUKJIAAHBIX 33724 C
TMOMOIIBIO CHCTEMBI
JIMHEHHBIX
YpaBHEHUM.

OnepupoBaTh NOHATHSIMU: CUCTEMa JIMHEHHBIX ypaBHEHUH U e¢
pemeHne. Menmonp30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JUISl pELIEHUS
NPaKTUYECKUX 3a]1ay.

HaxoanTe pemeHusi NpoCTEUIINX CUCTEM U COBOKYITHOCTEN
palMOHATIBLHBIX YPABHEHUH 1 HEPABEHCTB.

Hcnoan3oBath rpadpuku GyHKIUH 111 pellIeHUs] ypaBHEHUH.
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CucremMbl 1 COBOKYITHOCTH
LEJNbIX, PAllMOHAIbHBIX,
UPPaLMOHAIIbHBIX,
[I0KAa3aTeIbHbIX,
JOrapuPMHUECKIX
YpaBHEHUH U HEPABEHCTB.
Hcnone3oBanue
rpadukoB QyHKIUN Ui
peueHus ypaBHEHUHN 1
cucreM. [IpumeHnenne
YpaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1
3aa4 M3 pa3aM4YHBIX
obnacrell HayKu U
peabHOM )KU3HU

MopeaupoBaTh peajbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTABIATH
BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCIeI0BATh TOCTPOCHHbIE MOJAEJHM C MHCIOJIb30BAHMEM almapara
anredpsl

HarypanpHbie u 1iebie 6 HarypanpHble U 1emsie
P I Yp I OnepupoBaTh NOHATUSAMMU:
qucia yyciaa B 3ajadax H3
o HaTypaJbHOE YHUCIIO, 1es10€ ynciio. Memob30BaTh Mpru3HaAKU
peabHOU JKU3HU.
JISIIMMOCTH TEIBIX YUCEII, PA3JI0KEHHUE YMCIIa HA NPOCTHIE MHOXKHUTEIIN
[Ipy3Haku JI€TUMOCTH
JUTS pEIIEHUs 3a/1a4
LEJIBIX YHCell
IToBTOpEHME, 18 OcHOBHBIE TIOHATHS Kypca Pemath npukiiajgHble 3aa4i U3 pa3IMYHBIX 00sacTeil HAyKu U
0000111eHHE, anreOpsl ¥ HavYaI peabHOM JKHU3HH C TOMOIIBIO0 OCHOBHBIX MOHSATUH Kypca anreOpsl U
cucTeEMAaTH3alys 3SHAaHUH MaTCMaTH4CCKOTO aHalln3a, Hayaj MaTeMaTU4YeCKoro aHajiuza. BelOMparb onTUMalbHbIC
0000wIeHHe U CIIOCOOBI BEIYMCIIEHUH.
cucTeMaTu3alus 3HaHui
1 Hcnoab30BaTh U1 pellieHUs 32124 YPABHECHUS, HEPABEHCTBA U
CHCTEMBl ypaBHEHHUH, cBOMCTBa pyHKUUH U rpadukoB
OBIIEE 102
KOJIMYECTBO
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YACOB I1O0
[TPOTPAMME
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DOEJEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHusi O0OYCJIOBJIEHA NPAKTUYECKON 3HAYUMOCTBHIO METAlpeJAMETHBIX U
MpPEeAMETHBIX PE3yJIbTaTOB OOYyYEeHHS TEeOMETPUU B HAMPABJICHUU JUYHOCTHOTO
pa3BuTusa oOyuarmmuxcs, (GopMupoBanusi GYHKIHMOHAIBHONM MaTeMaTH4YeCKOU
IPAMOTHOCTU, U3YUYCHUSI JPYTUX Y4eOHBIX NUCHUIUIMH. Pa3Butue y oOydarouiuxcs
NPaBUJIBHBIX TIPEACTABICHUNA O CYIIHOCTH M TPOUCXOKIACHUU T'E€OMETPUUYCCKUX
a0OCTpaKIUii, COOTHOIIEHUM PEATHHOTO U HJICATBHOIO, XapaKTepe OTPaKeHUs
MaTeMaTHYEeCKON HAYKOU SIBJICHUH U MPOIECCOB PEaTbHOTO MUPA, MECTE TEOMETPUHU B
CHUCTEME HayK U POJIM MAaTeMAaTHYECKOI0 MOJICTMPOBAHUS B HAYYHOM TO3HAHUH U B
IPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00yHAIOIINXCS, a
TaK)Ke Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJIsl a1aNTalluid B COBPEMEHHOM OOIIECTBE.

['eometpus siBisieTCst OAHUM U3 0A30BBIX MTPEAMETOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHus, TaK Kak O0OECHeuyrBaeT BO3MOXKHOCTh HM3YYE€HHS KaK JIUCHHUTLIINH
€CTEeCTBEHHO-HaYYHOU HaNpaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblluieHHe, (QOpMUPYEMOE TPU HU3YYEHHH OO0YyYarolUMUCS
MOHSITUIHBIX OCHOB T€OMETPUHM U MMOCTPOSHUHU LIETIOYKHU JTOTUYECKUX YTBEPKICHUN B
XOJI€ PEIICHHs] TEOMETPUUECKUX 3a]1ad, YMEHHE BBIJIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS NP PEIICHUH 3a71a4 €CTECTBEHHO-HAYYHOIO 1IUKIIA,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne OpUeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsaX JeATeNbHOCTH dYenoBeka. OpueHTanus dYeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOUMOE YCIOBHUE €T0 COLUATBLHOTO OBITHS, (hopMa OTpaKEeHUS
OKPYXAIOIIEro MHUPA, YCIOBUE YCIEIIHOTO MO3HAHKS U aKTHBHOTO MpPeoOpa3oBaHUs
nerucTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OO0Opa3amMu OO0bEAUHSIET
pa3Hble BUIB Y4YEOHOW W TPYMOBOW JEATENHHOCTH, SBISCTCA OJHUM U3
mpo(ecCHOHaTbHO BaXHBIX Ka4eCTB, MOATOMY aKTyajbHa 3amada (OpPMHUPOBAHUSA Y
OOy4JarommXcs TPOCTPAHCTBEHHOTO MBINIJICHUS KaK Pa3HOBUAHOCTH OOPa3HOTO
MBIIIJICHUST — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJATOTOBKE K MPAKTHYECKOU
JESTETHPHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[enb ocBoeHUsI mporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHuss — o001eo0pa3oBaTeibHOE U OOLIEKYJIBTYPHOE pPa3BUTHE OOYyYarOIIUXCS
yepe3  oOecreueHWe  BO3MOXKHOCTU ~ NPUOOPETEHUS] U HCMOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHUECKUX 3HAHUN U JACHCTBUH, CIEIUPUIHBIX T€OMETPHH,
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BO3MOKHOCTH YCIIEUIHOTO MPOJIOJDKEHUsT 00pa3oBaHUsl IO CHEHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUHU.

[TpuopuTeTHRIMU 3a/1a4aM¥ OCBOEHHUS yueOHOT0 Kypca «I eoMeTpun» Ha 6a30BOM

ypoBHe B 10—11 kimaccax siBIstoTCS:
dbopmupoBaHue MpeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJBTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM; (OPMUPOBAHUE MPEICTABICHUS

0 MHOTOTPaHHUKAX YU TeJax BpalICHUS Kak
0 BAXXHEWIIMX MaTEMAaTHYECKUX MOJENAX, MO3BOJISIONIMX OMHUCHIBATH M M3Yy4YaTh
pa3HbIe SBJICHUSI OKpYKalollero Mupa; (popMHUpoOBaHHE yMEHHUS paclo3HaBaTh Ha
yepTexax, MOJIeNIX U B pealbHOM

MHpE MHOTOTPAHHUKH U Tejla BPAILCHUS; OBJIAJCHHE METOJaMU PEUICHUS 3a/1a4 Ha
MOCTPOCHUSI Ha N300paKEeHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHue yMEHUS  ONEPUPOBATH  OCHOBHBIMH  TIOHSTHUSMHU 0
MHOTOTpAaHHUKAX M TeJlaX BpallCHHs M MX OCHOBHBIMU CBOWCTBAMH; OBJIQJCHUE
QITOpUTMaMHM PEIICHHs] OCHOBHBIX THUIIOB 3a/1a4, (OpMHUPOBAHUE YMEHHUS MPOBOIUTH
HECJIOKHBIE JTOKA3aTEIbHBIE PACCYKIEHUS B XOJE€ PELIEHUS CTEPEOMETPUUYECKUX
3aJa4 U 3aJa4 C MPaKTHYECKUM COAEPKAHMEM; Pa3BUTHE HWHTEIUIEKTYyalbHbIX H
TBOPUECKHX  CHOCOOHOCTEM  oOydaromuxcs, TO3HABAaTEIbHOM  AKTHUBHOCTH,
UCCIIEIOBATEILCKUX  yYMEHUH,  KPUTUYHOCTH  MBIIUICHUS;  (OpMHUpPOBAHUE
(GYHKIIMOHAIBHOW TPaMOTHOCTH, PEIEBAaHTHOM T€OMETPUHU: YMEHHE paclo3HaBaTh
NPOSIBIICHUS T€OMETPUYECKUX MOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX
KU3HEHHBIX CUTYAllUSAX W MPH U3YYCHUH JPYTUX y4EOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE T'€OMETPUU U
CO3/1aBaTb TIE€OMETPUYECKHE MOJEIU, IPUMEHSATH OCBOCHHBIM TI'€OMETPUYECKUMN
amnrmapar Uil pelIeHds NPaKTUKOOPUEHTHUPOBAHHBIX 3a1ay, WHTEPIPETUPOBATH U
OLICHUBATH MOJIYyYCHHBIE PE3YJIbTATHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO MPOTPaMMBI  TIO TE€OMETPUU  SBISCTCS
BKJIIOUEHUE B KypC CTEPEOMETPUM B HAdale €ro M3y4deHus 3aJad, PElIaeMbIX Ha
YpOBHE MHTYUTHBHOTO MTO3HAHWSI, U ONIPEACIEHHBIM 00pa30M OpraHn30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJUPYET NMPOTEKAHHE WHTYWTHUBHBIX IMPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUEHUIO ITPEIMETA.

[Ipeanourenue OTAAETCA HATJIAAHO-KOHCTPYKTUBHOMY METOJy OOY4Y€HHS, TO
€CTb TEOPETHYECKHE 3HAHUA HMEIT B CBOCM OCHOBE YYBCTBEHHOCTH
MPEIMETHONPAKTUYECKOMN JEATENBHOCTH. PazButue MPOCTPAHCTBEHHBIX
MpEeACTaBICHUN Yy OOydYaloluxcss B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET
pelIeHus 3a7ja4 Ha CO3JJaHue IPOCTPAHCTBEHHBIX 00pa30B U 3a/1ay Ha ONEPUPOBAHUE
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pOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza MPOBOJUTCA C ONOpPOM  Ha
HaIJIAIHOCTh, a OIIEpUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICUYECHMS OT HATJISJHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepHKAHUSI.

OCHOBHBIMH COJEPKATEIbHBIMH JIUHUSAMU yueOHOro Kypca «['eomerpusi» B 10—
11 xnaccax sBnstoTCs: «MHOTOrpaHHUKNY, «[IpsiMble U TVIOCKOCTH B MPOCTPAHCTBEY,
«Tena Bpamenus», «BeKTopbl 1 KOOPIAUHATHI B IPOCTPAHCTBE.
dopMUpOBaHUE JTOTHYECKUX YMEHHUM paclpeIesieTcsl He TOJIBKO MO COAEPKaTEIbHBIM
JUHUSAM, HO U 110 TOJjaM 0Oy4eHHUs Ha YPOBHE cpeHero ooiero oopa3oBaHus.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTam
OCBOCHHSI TPOrpaMMbl IO TE€OMETPUU, pACHpPENENEHHBIM IO ToJaM o0y4YeHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUECKUMU MOHATUIMHU
¥ HaBBIKAMU OCYHIIECTBIISIOCH MOCIE0BATENBHO U MOCTYNATENbHO, C COOIIOCHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMSI BKJIIOYAIMCH B OOLIYI0 CHCTEMY
r€OMETPUYECKUX MPEACTABICHUN 00yJaromuXxcsi, pacupsst U yriayosss e€, oOpazys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

OO6miee uYMCIO 4YacoB, PEKOMEHJOBAaHHBIX [JI1 HM3Y4YeHHUS Y4eOHOro Kypca
«I"'eomerpus» — 102 gaca: B 10 kimacce — 68 gacoB (2 yaca B Heaeno), B 11 kimacce —
34 yaca (1 gac B Hefieni0).

COJEPXAHUE OBYUYEHUA

10 KJIACC IIpsiMmble ¥ INIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TIOHATUS CTEpeoMeTpuU. Touka, mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM MOCTPOCHUHU CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH
U CIICJICTBUS U3 HUX.

B3anmHOe pacnosoxkeHne nOpsMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIIUEcs,
NapaijIeIbHbIC U CKpELIUBAOIIMeCs npsmble. [lapamienbHOCTh NPSIMBIX U IITIOCKOCTEN
B IIPOCTPAHCTBE: MapajuleIbHbIE NPSIMbIE B MNPOCTPAHCTBE, IMAPaJIEIBHOCTh TPEX
NPSAMBIX, MMAPAILICTBHOCTh MPAMOM M IUIOCKOCTH. YTIJbl C COHAIPABICHHBIMHU
CTOPOHAMH, YroJl MEXIY NPSMBIMU B MPOCTpaHCTBE. [lapannenpbHOCTh IUTOCKOCTEN:
NapajyieJIbHbIE IUIOCKOCTH, CBOMCTBA NapauIeNbHBIX IUIOCKOCTEW. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapasuielienumne,
MOCTPOCHUE CEUCHUH.

[TeprieHAUKYISIPHOCTh OPSIMOM M IUIOCKOCTH: NMEPIECHAUKYJSPHBIE MPSMBIE B
MIPOCTPAHCTBE, NPSIMbIC NAPAJUIEIbHbIE U IEPICHAUKYJISPHBIE K INIOCKOCTH, MPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOMN NMEPHEHANKYISIPHON
IJTIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YIOJI MEKy ITPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, JMHEWHBIN YroJ IBYTPaHHOTO yria. [leprneHauKyIisip 1 HaKJIOHHBIE: PACCTOSHUAE
OT TOYKH /IO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TNIOCKOCTH, MPOEKIUS (PUTYpPHI Ha
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IJIOCKOCTh. [lepneHauKynsipHOCTh IOCKOCTEN: MPU3HAK NEPIEHINKYISIPHOCTH ABYX
Iockocte. Teopema 0 TpEX NEPIEHAUKYIIAPax.

MHororpaHHuKH

[ToHsITHE MHOTOTPaHHMKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIBIE H
HEBBITYKJIbIC MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipw3ma: n-yrojbHas
Mpu3Ma, TpaHU W OCHOBAaHWS TPHU3MBI, TIpsMas W HAKJIOHHAs TPU3MBI, OOKOBas U
NOJTHASI TIOBEPXHOCTh MpU3MEI. [lapamienenures, mpsIMOYToJbHBIN TapalIe/ICTHIICT
U ero cpoiictBa. [lupamuia: n-yrojapHas nmupamMuaa, TpaHA U OCHOBAHHUE MTUPAMUJIBI,
OOKOBasi M TOJTHASI TMOBEPXHOCTh MUPAMUJBI, MpaBUIbHAS W yCeU€HHas MUpaMUa.
DneMeHThl TpPU3Mbl W TUpaMuabl. [IpaBWJIbHBIE MHOTOTPAaHHUKH: TOHSATHE
NPAaBWIBHOTO MHOTOI'PDAaHHHMKA, NpPaBWIbHAS TpHU3Ma W TMpaBUIbHAs TUPAMHJA,
NpaBWIbHAS TPEYTOJIbHAS MTMpaMUia U PaBHIIbHBIN TeTpadap, KyO. [IpencrasieHue o
NPAaBWIBHBIX MHOTOTPAaHHUKAX: OKTAdIP, JOACKa’Ap U ukocadap. CeueHus: MpU3Mbl U
TUPAMUJIBIL.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHUS OTHOCHTCIIBHO TOYKH, IPSIMOH,
TUIOCKOCTU. DJIEMEHTHI CHMMETPUU B MHUPAMHIAX, NapaJljiesienunenax, mpaBuiIbHbIX
MHOTOTPaHHUKAX.

Brrunciienne neMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI, ILUIOMIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOM IMOBEPXHOCTH MPsAMOU mpu3Mbl. [lnomanb 60KoBOM
MOBEPXHOCTH U TIOBEPXHOCTU TMPABUIBHONW MHUPAMUIBI, TeOpemMa O IUIOMIATU
yceuéHnHnoi nmupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[lono6ubie Tema B mnpocTpancTBe. COOTHOWIGHHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJL.

11 KJIACC Teaa
BpalleHust

[Hunuaapruyeckas MOBEPXHOCTh, 00pa3yroOIIUe MIJINHIPHYECKOW TTOBEPXHOCTH,
OCh LWIMHAPUYECKON MmoBepXHOCTU. [{UunuHIp: OCHOBaHUSA U OOKOBasi IOBEPXHOCTb,
oOpasyromias u 0Ch, IIIOMIAb OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnueckas MoBEpXHOCTh, O0Opa3ylollle KOHUYECKONW MOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKOH nmoBepxHOCTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yroas u
OCh, TIJIOIIaAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yromue u
BBICOTAa, OCHOBaHUS U OOKOBAasi MOBEPXHOCTh.

Chepa u map: ueHTp, paguyc, IUAMETpP, IUIOHIAAb MOBEPXHOCTH CQEpHI.
B3anmuoe pacnonoxenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe,
IJI0Iab Cephl.
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N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTKa MIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIN
okoJi0 cepsl, chepa, BnucaHHAsE B MHOTOTPaHHUK, WIIA TEJIO BpaIllCHUSI.

[Tonsitue 06 o0nEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJIBHOTO MapalijieNienuneaa u ciaeacteusa u3 ne€. O0bEM NUIMHIpa, KOHYCA.
O06BEM mapa u miIomaab cQepsl.

[logoOnubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuennst uMHApa (MapayiebHO U MEPICHIUKYISIPHO OCH), CEUYCHHUsT KOHyca
(mapannenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUSHHS Iapa.
BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha mimockoctd u B mpoctpaHcTBe. CIOKEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YHCIO. Pa3noxeHue BeKkTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmiio mapamienenunena. Pemenue 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM
NpaBUJI ICHCTBHIA ¢ BeKTOpaMu. [IpsiMoyTosibHas cucTeMa KOOpIMHAT B IPOCTPAHCTBE.
Koopnunatet BekTopa. [IpocTeiiue 3a1aun B KOOpAuHATaX. YTOJI MEXKIY BEKTOpaMHu.
CkansipHoe TpOU3BEJECHUE BEKTOPOB. BbIumclieHHE YIIIOB MEXIy NPSIMBIMH U
wiockocTsiMU. KoopIMHATHO-BEKTOPHBIM METOJ TpHU PEHICHUH TeOMETPUYECKUX
3a/ady.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce o0Oy4YarOIIMICSA TMOJYYHUT CICTYIOIINE
PEIMETHBIE PE3yTbTaTHI:

OTIEpUPOBATH MOHATUSIMH: TOUYKA, MIPSIMasi, TIIOCKOCTB;

IPUMEHATh aKCHOMbBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPU PEIICHUU

TEOMETPUYECKUX  3a]a4y;  OMNEepUpOBaTh  MOHATUSMU:  MAPAJUICTBHOCTh U

MEPHEHANKYIIPHOCTD MPSIMBIX
MJIOCKOCTEH; KIIacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKECHHE MPSMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE; OMEPUPOBATH MOHATHUSMH: JBYTPAHHBIA YTOJ, TPAaHHU JBYTPAHHOTO
yria, pedpo ABYrpaHHOTO yTIJia, TUHEHHBIA yroJl IBYTPAHHOTO YIJa, TpajyCcHas Mepa
JBYTPAaHHOTO YTJIa;

OTIEpUPOBAaTh TOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBIMYKJIBIH
MHOTOTPAaHHHUK,  DJJEMEHThl  MHOTOTPAaHHWKA, TPaBWIBHBIM  MHOTOTPAHHHK;

pacrmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MTMpamMua, Ipu3Ma,
NpSIMOYTOJIBHBIA  Mapajienenunen, Ky0); Kiaccu(UIMPOBATH MHOTOIPAHHUKH,
BEIOWpass  OCHOBaHWs Il Kiaccuukamuu  (BBIMYKJIBIE W HEBBIMYKIIBIC
MHOTOTPAaHHUKY, TPABWIbHBIC MHOTOTPAHHWKH, TMPSAMbIE W HAKIOHHBIC IPU3MBI,
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napajjiesienunesibl); ONEpUpPOBaTh MOHATUSAMH: CEKyIlas IJIOCKOCThb, CEYEHHE
MHOTOI'PaHHUKOB; OOBSCHATH NMPUHIUIBI MOCTPOEHUS CEYEHUH, MCIOIb3ys METOJ
CJIEJIOB; CTPOUTH CEYEHHSI MHOTOI'PAaHHUKOB METO/I0M CJIEJIOB, BBIMOJIHATH (BHIHOCHBIE)
IUIOCKUE YEPTEXH U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UIYp: BUJI CBEPXY, COOKY,
CHHU3Y; pellaTh 3aJa4d Ha HAXO0XJACHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3lam Hiu
aNropuTMaM, TPUMEHSAS M3BECTHbIE AaHAJIUTHUYECKHE METOJbl NpHU pEelIeHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha BBIYHMCIECHUE DPACCTOSHUNA MEXKIY ABYMS
TOYKAMH, OT TOUYKHU JIO MIPSIMOM, OT TOUYKH JI0 TUIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
OpSIMBIMM; PEIATh 33aJla4yd Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIMYMH 1O 00pasiam
WIM alropuTMaM, NPUMEHsSST W3BECTHbIC AHATUTUYECKUE METOJbl NpHU pEelIeHUHU
CTaHJAPTHBIX  MaTeMaTHMYeCKMX  3aJad Ha  BBIYUCIECHHE  YIJIOB  MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY IPSIMOU U TIIOCKOCTBIO, MEXTY TUIOCKOCTSAMH,
JIBYTPaHHBIX YTJIOB; BEIYUCIATH 00BEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma,
nUpaMuaa) ¢ IpuMeHeHueM (GOpPMYIl, BBIYUCISATh COOTHOIICHUS MEXKY IUIOMIaAsIMU
MOBEPXHOCTEH, 00bEMaMH TOJIOOHBIX MHOTOIPAHHHUKOB; ONEPUPOBATH MOHATUIMMU:
CUMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETpPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETpPUHU (UIYpbl; H3BIECKaTh,

peoOpa3oBbIBaTh U HHTEPIIPETUPOBATH HUHPOPMALIHIO
O IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, IPEICTABICHHYIO Ha YepTekax U
PHUCYHKaX; IPUMEHSATh T€OMETPUUYECKUE (PaKThI I PEIICHUSI CTEPEOMETPUIECKUX
3ajad,
HpEeIOoIaraoluX HECKOIBKO 1IIaroB PEIEHUs, €CJIU YCIOBUS IPUMEHEHUS 3a7aHbl B
SIBHOU (hopme;

IOPUMEHATh  MPOCTEWINME  NPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a7a4; IPUBOJUTH

IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE; IPUMEHATH MTOJIyYCHHbIE
3HAHMSI HA MIPAKTUKE: aHAJM3UPOBATh PEAJIbHBIE CUTYAllUH U MPUMEHITh U3yUYECHHbIE
MOHATHS B TMPOLECCe TOUCKAa pEeIIeHUusT MaTeMaTHYecKu CGHOPMYyIUPOBAHHOMN
npo6JieMbl, MOJICTMPOBATh PEalbHBIC CUTYallUH HA SI3bIKE€ TEOMETPHH, HCCIEI0BATh
IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAHHEM TIE€OMETPHUYECKUX IOHATHA U TEOpPEM,
anmapara aareOpbl, pemarh MNPAaKTUYECKHE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM
Tr€OMETPUUECKUX BEIHYMH.

K xonny oOyuenus B 11 ki1acce oOy4aromuiicss HAy4uTCs:
ONEepUpPOBATh MMOHATUSIMU: UWIUHAPUYECKAs IOBEPXHOCTh, OOpa3zyromnime
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HMIMHAPUYECKON MOBEPXHOCTH, HWIMHIAP, KOHUYECKash MOBEPXHOCTh, 0Opa3yrolue
KOHUYECKON MOBEPXHOCTH, KOHYC, cepruuecKas MOBEPXHOCTh; pacro3HaBaTh Teja
BpamieHus (IMIMHIP, KOHYC, cdepa U map); OOBSACHATh CIOCOOBI MOMYYEHUS Tell
BpallCHUS;

KJ1acCU(UIMPOBATH B3aUMHOE PACIIONOKEHUE CPEepbl U MIIOCKOCTHU; ONIEPUPOBAThH
MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BBICOTA CETMEHTa, IIapOBOM
CJIOM, OCHOBAaHME IIAPOBOIO CJIOSl, BBICOTA IIAPOBOTO CJIOS, ILIAPOBOM CEKTOP;
BBIUUCISATh 00BbEMBI U TUIONIAAM TIOBEPXHOCTEN TN BpAIllEHUsI, TEOMETPUUYECKUX
TEJ C MpUMEHEHUEM (POPMYIT; ONepUpPOBAThH MOHATUAMH: MHOTOI'PAaHHUK, BIIMCAHHBIN

B c(pepy U onmucCaHHbBIN
oKoJI0 cepsl, chepa, BIUCaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILEHUS; BBIYUCISIThH

COOTHOILICHUS MEXKY TJIOIIAIIMH MOBEPXHOCTEN U 00bEMaMHU
ITOJTOOHBIX TEI;

U300paXkaTh U3ydaembie PUTypbl OT PYKU U C IPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB; BBITIOJIHATH (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB

HPOCTBIX 0OBEMHBIX
Guryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUEHUS TEJl BPALLECHUS;

U3BJIEKaTh,  MHTEPHPETUPOBATH U  MpeoOpa3oBbIBaTh  MHGPOPMAIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIypax, MPEICTAaBICHHYIO Ha yepTekax U
PHUCYHKaX; ONEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUS CIIOKEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YMCJIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHU 00J1a/1a10T; IPUMEHSTh

HpaBUJIO NapaJUIeICIUIeN1a;

OIepUpPOBATh MOHATHAMU: JEKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIroJd MEXAy
BEKTOpPaMH, CKAJIPHOE MPOM3BEIECHHE BEKTOPOB, KOJJIMHEAPHBIE W KOMILIAHAPHBIE
BEKTOPBI; HAXOJIUTh CYMMY BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKAY
BEKTOpaMH, CKAJSIPHOE NPOU3BEACHUE, pPACKIaAblBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM; 3aJaBaTh IIJIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME
KOOpAMHAT; MPUMEHATh T€OMETpHUEcKre (aKThl JJIs PEHICHUS CTEPEOMETPHUUECKUX
3ajad,

MIPEANOIAararoInX HECKOIBKO IIaroB PEeIIEeHNUs, €CIU YCIOBHs IPUMEHEHN 3a1aHbl B
ABHOW (QopMe; pemiaTb MNPOCTEHIINE T'€OMETPUYECKHE 3aJauyd Ha IMPUMEHEHHE
BEKTOPHO-

KOOPJAMHATHOTO METOJa; pellaTh 3aJadd Ha JOKa3aTeIbCTBO MATEMATHYECKHX
OTHOIIEHUI U HAX0XJAEHUE F€OMETPUUYECKUX BEIMUMH IO 00pa3liaM Wi ajJropuTMam,
MPUMEHSST U3BECTHBIE METOJBI MPU PEIICHUH CTAaHAAPTHBIX MAaTeMaTUYECKHUX 3a/1ay;
MPUMEHSTH MPOCTEUIINE TPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHbBIE
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CUCTEMBl IIpU PpEIIEHHH CTEPEOMETPUYECKUX 3a7ad; IPUBOAUTH IMPHUMEPHI
MaTeMaTH4YECKUX 3aKOHOMEPHOCTEHN B IMPUPOAE U KU3HH,

pacrio3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE; IPUMEHSTH I10JyYECHHBIE
3HaHUS HA MPAKTHKE: aHAJIM3UPOBATh PEAIbHBIE CUTYallMM U NPUMEHATh U3yYEHHbIE
MOHATHS B TMPOILIECCE TOUCKA PpELIEHUS MaTeMaTH4YecKu ChOpMYITUPOBAHHON
poO0IeMBbl, MOJIETUPOBATh PEANbHbIE CUTYyallMU Ha SI3bIKE T€OMETPHUH, UCCIEI0BATh
IIOCTPOCHHBIE MOJEIIA C MCIOJIb30BAHHEM T'€OMETPUUECKUX IOHATHA M TEOPEM,
anmapara anreOpbl, pelaTh MpaKkTUYeCKHe 3a7aud, CBS3aHHBbIE C HAXOXKJEHHUEM
F€OMETPUYECKUX BEJINYMUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3aesia

(Tembl) Kypca

KoaunuecTBo 4acoB

OcHoBHOE coacpKkaHue

OcHOBHBIE BH/IbI 1eSITEILHOCTH
o0yuarouuxcst

BBenenune B crepeoMeTprio

10

OCHOBHBIE TTOHSATHS
CTEepEOMETPUHU: TOUKA, IpSIMas,
IJIOCKOCTh, POCTPAHCTBO.
[TpaBuiia nzo6paxeHus Ha
pUCYHKaxX: U300pakeHUs
IIJIOCKOCTEM, MapauIeIbHbIX
NPSMBIX (OTPE3KOB), CEPETNHBI
otpeska. [lonsTus:
nepeceKarouecs II0CKOCTH,
nepeceKaronecs npsmast 1
IJIOCKOCTD.

3HaKOMCTBO C
MHOTOT'DAaHHUKAMH,
M300paKEHHE MHOTOTPAaHHHUKOB
Ha PUCYHKaX, Ha
MIPOCKIIMOHHBIX YEPTEIKAX.
Havanbhbie cBenenus o kyoe u
nMpamMue, uX Pa3BEPTKH U
Mozaenu. CedeHust
MHOTOTrpaHHUKOB. [loHsTHE 00
AKCMOMaTH4YE€CKOM MOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3
HHUX

AKTyaJan3upoBaThb (PakTel U
METO/IbI INTAHUMETPHH,
peJIeBaHTHBIE TEME.
IMosyuaTs npencraBieHus o
MIPOCTPAHCTBEHHBIX
¢burypax, pazouparb
MPOCTEUIIINE MPaBUIa
U300paKeHHS ITHX QUTYP.
HN3o00paxkath npamyro u
IJIOCKOCTh HAa PHUCYHKE.

Pacno3naBatp
MHOTOT'PaHHHKH,
MUpaMuUy, KYyO,
Ha3bIBaTh ux
DIIEMEHTHI.

Jenatb pUCYHOK Ky0a,
MUPaMU/Ibl, HAXOAUTh OIINOKU
B HEBEPHBIX U300paKEHUSX.
3HAKOMHTBCS C CEUEHUSIMHU, C
METOJIOM CJIE/IOB; UCIIOJIb30BATh
JUISL TOCTPOEHUS CEYEHUSI METO T
CJIEZIOB, KPaTKO 3alMCHIBATh
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11arv NOCTPOEHHUS CEUECHHUS.
Pacno3naBarhb BUJ cEUeHUs U
OTHOILIEHHM, B KOTOPBIX
cedyeHue JenuT pedpa Kyoa,
HAXOJMTH IJIOLIA/1b CEUECHMUS.

Hcnonb3oBath nonodue npu
pEelIeHNH 3a]a4 Ha IOCTPOEHUE
CEYECHUH.

3HaKOMHUTBLCS C
aKCUOMaTHYECKHM
MTOCTPOCHUEM
CTEpPEOMETPHUH, C
aKCHOMaMH
CTEPEOMETPHUH U
CIICACTBHUSIMH M3 HUX.
NanocTpupoBath
aAKCUOMBI PUCYHKaMH 1
MpUMEpPaMu U3
OKpy>Karoleu
00CTaHOBKH

[IpsimMble ¥ TJIOCKOCTH B
MIPOCTPaAHCTBE.

[TapannensHOCTh NPSIMBIX U
IJIOCKOCTEN

12

Bzaumuoe PAaCIIOJIOKCHUC
MMPAMBIX B IIpOCTPAaHCTBC!
MNEPECCKArOIMuccd,
mapaujiCJIbHbIC n
CKpCHIUBAKOIIHECS IIPAMBIC.

[TapannenbHOCTb IPSIMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE:
napaJenbHble IpsSMbIe B
IIPOCTPAHCTBE; NapaUIEIbHOCTD
TPEX MPSIMBIX; NAPAIIEIIEHOCTD

AKTYyaJau3upoBaTthb (pakTel U
METO/Ibl INITAHUMETPUH,
pelieBaHTHBIE TeME, IIPOBOIUTH
aHaJIOTHUH.
ITepe4ynciasiTb BO3MOKHBIE
CHOCOOBI PacToIOKEHHS IBYX
HPSMBIX B IPOCTPAHCTBE,
WITIOCTPUPOBATh UX Ha
npuMmepax. JlaBaTb onpeneaeHue
CKPEIIHBAIOIIMNXCS TPAMBIX,
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IPSIMOM U TUIOCKOCTH. YTJIbI C
COHAIpaBJICHHBIMU CTOPOHAMU;
yroJl MeXAY NPSIMbIMU B
npocrpanctBe. [lapannenbHocTh
IIJIOCKOCTEM:
napasuieIbHbIe MJI0CKOCTH;
CBOMCTBA MMAPaJUIECIbHBIX
mockocreit. [Ipocreiime
IPOCTPAHCTBEHHbIE (PUTYPHI HA
MJIOCKOCTH: TETPasdp, Kyo,
napajuieJienune; NoCTpoeHHe
CEYEeHU I

dbopMynupOBaTh MPU3HAK
CKPEUIMBAIOIINXCS MPAMBIX U
MIPUMEHATDH €T0 MPU PEIICHUN
3az1ay.

PacnosnaBarte npusmy,
HA3bIBaTh €€ DIIEMEHTHI.
Ctpontsb CEUYEHUs
MPU3MBl  Ha TOTOBBIX
YepTekKax.

IMepeuncasiTb BO3MOXKHbBIE
CIocoObI B3aUMHOTO
PacoyIOKeHus MpsIMO 1
IIJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOLINE
MPUMEPBI U3 PeATbHOM )KU3HH.
JdaBaThb onpeneneHue
MapajyIeIbHOCTH NPSIMOU U
IIJIOCKOCTH.

®opMyIMPOBATH NMPU3HAK
MapajuIeIbHOCTH NPSIMOU U
IIJIOCKOCTH, YTBEPKICHHE O
MPSIMOM IIEpeceueHus IBYX
MJIOCKOCTEH, MPOXOIAIINX Yepe3
napajJiejabHbIe psSIMbIE.
PemaTp npakTuyeckue

3a/layu Ha IOCTPOEHUE

CE€YeHUI MHOTOT'PAHHUKA.
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OO0BSICHATH CIy4ayd B3aUMHOTO
PacCIOJIOKEHUS TIOCKOCTEN.
JaBaTh onpenenenue
HapajuIeIbHBIX TUIOCKOCTEM;
MPUBOJIUTH PUMEPHI
OO0BbSACHATH CITyyau B3aUMHOTO
PacCIOJIOKEHUS TIOCKOCTEN.
JaBaTh onpenenenue
napajuIeIbHBIX TUIOCKOCTEH;
MPUBOJUTH IPUMEPHI U3
peanbHOM KU3HU U
OKpYIKaIoIel 00CTaHOBKH,
WUTIOCTPUPYIOIINE
MapajuiebHOCTD IOCKOCTE.
Hcnonb30BaTh NpU3HAK
MapajuIeIbHOCTU JBYX
IUIOCKOCTEH, CBOMCTBA
napajuIeNbHBIX IUIOCKOCTEH Mpu
pEIIeHNH 3a]]a4 Ha IOCTPOCHUE.
OO0BbACHATH, YTO HA3BIBACTCS
napauieIbHbIM
MPOEKTUPOBAHUEM U KaK
BBITIOJTHAETCS TPOEKTUPOBAHNE
¢buryp Ha MmI0CKOCTb.
N300paxkath B napauieabHON
MPOEKINU pa3IudHbIC
reoMeTpuueckre (GUrypel.
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MO)Ie.TII/IPOBaTb pCaJIbHbIC
CUTyallul Ha A3bIKC I'COMCETpPHH,
HCCiaca0BaThb IMOCTPOCHHLBIC
MOJCIIN

C UCIIOJIb30BAaHUECM
reoOMETPUICCKUX MMOHSTHH.

Hcnoab30BaTh IIpy pelIeHUN
3a7a4 Ha NOCTPOCHUE CEYEHUI
MTOHATHE MapaJUIEIbHOCTH,
IIPU3HAKU U CBOMCTBA
MapaJuIeIbHBIX MPSAMBIX Ha
IIJIOCKOCTH

[lepneHIUKYISIPHOCTD  TIPSIMBIX
U IJTOCKOCTEH

12

[leprieHAMKYISIPHOCTH MPAMOM
U TUIOCKOCTH:
NEePIEeHIUKYIISpHBIE MIPSIMbIC B
IPOCTPAHCTBE, IPSIMbIE
napasuieJIbHbIe U
NEePIeHIUKYISPHBIE K
IJIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTU MPSAMON
U TUIOCKOCTH, TEOpEMA O
NPSIMO TIEPIICHIUKYISPHOM
wiockocty [lepnenaukymsp u
HaKJIOHHBIE:

pacCTosIHNE OT TOYKH OO0
IJIOCKOCTH, PACCTOSAHUC OT
HpﬂMOﬁ J0 IINIIOCKOCTHU

AKTYyaau3upoBaThb (HakThl U
METO/bI IIJIAHUMETPHH,
peNeBaHTHBIE TEME, IPOBOAUTH
aHAJIOTUH.

O0BACHATH, KaKOW yroJ
Ha3bIBAECTCS YIJIOM MEXIY
MEPECEKAIOIUMUCS
MPSAMBIMH,
CKpELIMBAIOIINMUCS
MPSIMBIMU B IIPOCTPAHCTBE.
JdaBath onpenesienne
MEePHEHANKYIISPHBIX MPAMbBIX
U IIPsAMO1A,
MEePIEHANKYISPHON K
MJIOCKOCTH.

HaxoauTh yriibl Mexay
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CKPELIMBAIOIIUMUCSA MTPSIMbIMU
B KyOe u mupamuze.
IIpuBoAMTH MPUMeEPHI U3
peanbHOM KU3HU U
OKpY’KaroIe 00CTaHOBKH,
WUTIOCTPUPYIOIINE
MEePIEHANKYISIPHOCTh
MPSIMBIX B MPOCTPAHCTBE
U TEPHeHAUKYIIPHOCTH
MPSIMOM K IIJIOCKOCTH.

®opMyJMpPOBATh ITPU3HAK

MEePIEHANKYISIPHOCTH TIPSMOi

U TUIOCKOCTH, IPUMEHSITh €r0

Ha MPaKTUKE: OOBACHSITH

MePIEHANKYIIPHOCTh pedpa

Ky0a U JMaroHaliy ero rpaHu,

KOTOpasi ero He COACPIKHUT,

HAXOJUTh JUTMHY TUArOHAIN

KyOa. Beraucnsate BbICOTY

MIPaBUIILHOM TPEYTOJIbHON U

MPaBUIILHOM YETBIPEXYTOIbHOMN

MUpaMKJI TIO JUTUHAM pEGep.

Pemarnb 3amaun Ha

BBIYUCIICHUS], CB3aHHBIE C

NEePHEHANKYIIPHOCTHIO

IIPSAMOM U TUIOCKOCTH, C

MCIIOJIb30BAHUEM TIPU PEILICHUN

TUTAHUMETPUIECKHUX (haKTOB U

METOJIOB.
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OO0BSACHATD, YTO HA3BIBAIOT
MEePIEHANKYIIPOM U
HAKJIOHHOM M3 TOYKH K
IJIOCKOCTH; TIPOEKIUEN
HAKJIOHHOM Ha IJIOCKOCTb.
OOBICHSITE, UTO Ha3BIBACTCS
paccTosTHUEM: OT TOYKH JI0
TIJIOCKOCTH; MEXKITY
napajuieIbHBIMU TUIOCKOCTAMH;
MEXy NPSIMOU 1
MapaJIEIbHOM €11 INIOCKOCTHIO;
MEXy CKPEIHBAIOIITUMUCS
npssMbiMi. HaxoauTs 5T
pPaccTOSHUA B IPOCTHIX CITydasix
B KyOe, mupamuze, mpusme.
MoneaupoBaTh peaibHbIe
CUTYalluU Ha SI3bIKE T€OMETPUH,
UCCIJIEIOBATh MOCTPOCHHbBIE
MOJIEIIU C UCIIOJIb30BAHUEM
reOMETPUUECKUX MOHATUH.

HUcnoab3oBaTh npu
pellleHnH 3a1a4 Ha
MOCTPOCHUE CEUCHUN
teopemy [ludaropa,
CBOMCTBA MPAMOYTOJIBHBIX
TPEYroJbHUKOB

VYrasl MEXIy OpSIMBIMU U
IIJIOCKOCTSIMHU

10

V1wl B IMPOCTPAHCTBE: YTOJ

MEXY MPSMOH U TUIOCKOCTBIO
JIBYTPAaHHBIN yroJ1, TUHEHHBIN

yroJ1 IBYTPaHHOIO yIJIa.

AKTYyanu3upoBaTh (QaKkThl U
METO/Ibl TNIAHUMETPHH,
pEJIEBAHTHBIE TEME, IPOBOIUTH
aHaJIOTHH.




[IepnieH UK YIISIPHOCTH
IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYIIPHOCTU ABYX
mockocteil. Teopema o TpéEx
HEepIEeHIUKYIIsIpax

JaBaThb onpeneseHue yria
MEXKy PSIMOM U IJIOCKOCTHIO,
(bopMyIHpOBaTh TEOPEMY O
TPEX MEPIEHAUKYIAPAX U
oOparHyto k Heil. Haxoauthb
YTOJI MEXAY IPSIMOM U
IIJIOCKOCTBIO B
MHOT'OI'PaHHHUKE, PACCTOSIHHUE
OT TOYKH JI0 IPSIMOUA Ha
IIJIOCKOCTH, UCTIOJIb3YS
TEOPEMY O TPEX
nepneHaukyisapax. Ilposoaute
Ha 4YEPTEIKE MEPICHIUKYIIAP:
13 TOYKH Ha MPSIMYIO; U3 TOUKH
Ha IJI0CKOCTh. /laBaTh
OIpEJEIICHNE ABYIPAaHHOTO
yria ¥ €ro 3J1€MEHTOB.
OOBACHATH PaBEHCTBO BCEX
JIMHENHBIX YIJI0B ABYTPAHHOTO
yria.

Haxoautp Ha ueprexe
JBYTPaHHbIN yroJl IpH

peOpe nmupaMuabl, MPU3MBI,
napajuiejenumnesa.

JaBaThb onpenejieHue yria
MEXKY MIIOCKOCTSAMH.

JaBarthb onpeaejieHue 1
(¢opmyMpoBaTh NPU3HAK
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B3alMHO
NEPIEHIUKYISIPHBIX
IUIOCKOCTEMN.

HaxoauTp yrisl Mexny
IJIOCKOCTSIMU B KyOe U
nupamue.

Hcnoab30BaTh IIpy pelIeHUN
3a]1a4 OCHOBHBIE TEOPEMBI U
METO/1bl TNTAHUMETPUH.
MoaeanpoBatb  peajibHbIE
CUTYyalluu Ha A3BIKE
reOMETpHH, Hce1e10BaTh
IIOCTPOCHHBIE MOJEIIN

C UCMOJIb30BaHUEM
r€OMETPUYECKUX ITOHATUH.

Hcnonb3oBaTh npu peuicHUH
3a]1a4 Ha OCTPOCHUE CEUCHUN
COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYroJIbHUKE

MHororpaHHUKH

11

[ToHsiTe MHOrOTpaHHUKaA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PaHHHKA, BBITYKIIbIE U
HEBBITYKJIbI€ MHOTOI'PaHHUKH;
pa3BEpPTKAa MHOTOTpaHHHUKA.
[Ipusma: n-yroyipHas npusma;
IpaHu

AKTyaJau3upoBatb GakTel U

MCTOJbIL IJIaHUMETPUU,
PCJICBAHTHBIC TEMC,
IIPOBOJIUTD AHAJIOTHU.

JdaBaThb onpenesnenue
rapasulesienuIeaa,
pacno3HaBaTrb €ro BHIbl U
M3y4aTb CBOKCTBA.

1 OCHOBAHM: MPU3MBI; IIpsAMas 1
HAKJIOHHAaA MPU3MBbI; OokoBas u

Z[aBaTb ONPCACIICHUC ITMPAMUBI,

pacnmo3HaBaThb BUABI TMPpaAMU,
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10JIHAsl HOBEPXHOCTh IIPU3MBI.
[Tapamienenunern,
IIPSAMOYTOJIBHBIN
NapaJuleenuIe]] U €ro CBOMCTBA.
[Inpamuyia: n-yrosibHas
NUpaMKia, TPaHU U OCHOBaHUE
NUpaMH/ibl; OOKOBAs U MOJIHAS
MOBEPXHOCTh TUPAMU/IBL;
IpaBWJIbHASA U yceUEHHAs
NUpaMHJIa.

DneMEeHTBI IPU3MbI U TUPAMUbIL.
[TpaBuiIbHBIE MHOTOT'PAHHUKH:
MOHATHE NTPAaBUIIBHOTO
MHOTOTPaHHMKA; IIPAaBUJIbHAS
IIpU3Ma U NpaBUIIbHASL IHPAMUIA;
IIPaBWIbHAS TPEYTOJIbHAs
NIMPAMMJIA U IPABUIIbHBIN
TeTpa’p; kyo. IIpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX:
OKTa’Ip, JOAEKASAP U UKOCAIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHsI OTHOCUTENIBHO TOYKH,
PsAMOH, TIIOCKOCTU. DJIEMEHTHI
CUMMETPHHU B IUPAMHUJAX,
napajuleJenuIe1ax, MpaBUIbHBIX
MHOTOTpaHHHUKAaX.
napajuleJIenuIe1ax, MpaBUIbHBIX
MHOTOTpaHHHUKAaX.

(¢opmyampoBaTh CBOCTBa
peéb6ep, rpaHeil U BHICOTHI
IIPaBWJIbHOM MUPAMUJIBbI.
HaxoauTe ruioniaap MojaHoOM U
OOKOBOI MOBEPXHOCTH
nupamuael. laBath
onpeaejJeHue yCeUEHHON

MU PaMM/JIbl, Ha3bIBATh €€
aneMeHTsl. PopmMyIMpoOBaTh
Teopemy o TIoaan O0KOBOM
MTOBEPXHOCTH MTPaBUIIBHOMN
YCEUEHHOUN MUpaMU/IbI.
Pemartn 3agaun Ha
BBIYHCIICHUE, CBSA3aHHBIE C
UPAMMJIaMU, a TAKKe 3aa4u
Ha IIOCTPOEHUE CECUCHUN.
JdaBaThb onpeneneHue
IIPU3MBI, PACIIO3HABATH BU/IbI
IIPU3M, H300PaKATh [IPU3MBI
Ha yepTtexke. Haxonurn
II01IaAb MOJIHOM WU
OOKOBOM IOBEPXHOCTH
npusmMsl. U3yuyars
COOTHOLIEHUS Diepa s
yucia péodep, rpaHei u

BCpIINMH MHOTI'OTpaHHUKA.
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HN3y4yarh BubI
MPaBUJIbHBIX
MHOTOTPAHHUKOB, UX
Ha3BaHUS U KOJIUIECTBO
rpanei. U3ydyarb BUIbI
MPaBUIbHBIX
MHOTOTPAHHUKOB, UX
Ha3BaHUS U KOJIUIECTBO

rpaHei.
Brruncnenue 3JIEMEHTOB HN3yyarh cuMMeTpHIO
MHOTOT'PAaHHUKOB: péeodpa, MHOTOTPaHHUKOB.
avaronany, — yruel.  [lnomans OO0BACHATD, KaKNE TOYKH
OOKOBOM TOBEPXHOCTH U TIOJHOM HA3BIBAIOTCS CHMMETPUYHBIMU
TIOBEPXHOCTH MPAMOU MPHU3MBI, OTHOCHTEJILHO JTAHHOW TOYKH,

MJI0IIaJb OCHOBAHUWH, TEOpeMa O
OOKOBOM TOBEPXHOCTH TMPSMOM
npusmbl.  [lmomaap  GokoBOM
MOBEPXHOCTH M  TOBEPXHOCTHU
MPaBUJILHON MUPAMHJIBI, TEOPEMA

MPSIMON MJIH MJIOCKOCTH, YTO
HA3bIBAIOT LEHTPOM, OCBIO WIIH
MJIOCKOCTBIO CUMMETPUHN
burypsl.

IIpuBoauTH NpUMeEPHI

0 IIoIaIn 00KOBOI1

MMOBEPXHOCTHU yCEUEHHOMU CHUMMETPUIHBIX uryp B

MUPAMHU/IBI apXHUTEKTYpe, TEXHHUKE,
pHUpoie.
MopenupoBaTh  peaibHbIE
CUTYaIluu Ha SI3BIKE
reOMEeTPHH, HCCIIeIOBATh
MOCTPOCHHBIE ~ MOJIENH  C
HCI0JIb30BaHHEM
T€OMETPUUECKUX  TOHSTHUH,
UCII0JIb30BATh nojobue

MHOT'OTpaHHUKOB




OOBEMBI MHOTOTPaHHUKOB

TTonsrue 06 00béMe. OOBEM

IAPaMU/bL, IPU3MBI

AKTYyanu3upoBaThb QaKThl U
METO/IbI TUIAHUMETPHH,
peNieBaHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCS
00BEMBI TEJ, TPOBOJISA
aHAJIOTHIO C U3MEPEHUEM
TJTIOMIAZE1 MHOTOYT'OJIbHUKOB.
®opMy.THPOBATH OCHOBHBIE
cBoiicTBa 00bEMOB. M3yuars,
BBIBOTUTH (popMyJIbI

00BéMa

MPSIMOYTOJTBHOTO
napajuiesieumne/a,

TIPU3MBI u

MU PAMHUJIBIL.

BoI1yuciaaTh 00bEM

MIPU3MBI U TTUPAMU/IBI 10

HX DJIEMEHTAaM.

IIpuMeHATH 00BEM IS
pelIeHus

CTEPEOMETPHUUYCCKUX 3a/1a4

M U1 HaXOKIEHUS
TCOMETPHYCCKUX BEITNYMH.
MopenupoBatb peasibHbIe
CUTYaIluu Ha SI3BIKE
reOMEeTPHH, HCCJIe0BATH
MOCTPOCHHBIE MOJIENN

C UCIIOJIb30BAHUECM
reoOMETPHUICCKUX MMOHSATHH

46



IToBTOpEHwueE: CEYCHMUH, 4 Crpourtnb CEYCHUE

[Toctpoenue
PACCTOSTHUS U YTJIbI R 3 MHOI'OIpaHHUKA METOJ0M
CCUCHUU B
CJIEZIOB.
MHOT'OI'paHHUKC.
laBathb onpeaejeHue

Brluncnenue paccTosHNN: MEX Ty
JIBYMS TOYKaMH, OT TOYKHU JI0
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH;
MEXy CKPEIMBAKOIIUMUCS
IPSIMBIMU. BBIUKCIIEHHE YIII0B:
MEXy CKpEIIMBAKOIIUMUCS
HPSAMBIMH, MEXAY IPSIMOUN 1
IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YTJIOB MEXYy IIIOCKOCTSIMU

paccTosiHus Mexay purypamu.

HaxoauTh paccrosiHue MEXIy
MapaJuIeIbHBIMU IJIOCKOCTSAMM,
MEXKy MIIOCKOCTBIO U
MapaJuIeIbHOMN € MPSIMOM,
MEXKy CKpEINBAOIIUMUCS
npsMbiMu. CTpOMTH
JIMHENHBIN yroji ABYTPaHHOTO
yrja Ha 4yepTexe

MHOIrorpaHHuKa U HaXOJUThb €ro
BCJIINYHHY.

Haxoautp yrisl Mexay
IJIOCKOCTSIMU B

MHOTOI'paHHUKAX
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
11 KJIACC
HaumenoBaHue paszjaesia KoangecTBO 4acoB OcHoBHOeE coepxaHue OcHOBHBIE BHIBI
(TemBbI) Kypca JAeATEIbHOCTH 00y4aI0IIUXCs
Tena Bpaiienus 12 Cdepa u map: meHtp, paauyc, AKTYyaJau3upoBaTthb (PpakTel U
JMaMeTp; TUI0IaIb METO/bI IJITAHUMETPHH,
MOBEPXHOCTHU Chephl. peJeBaHTHBIE TEME,
B3anmnoe pacnonioxeHue NPOBOJAUTH aHAJIOTHUH.




cdepbl U TUIOCKOCTH;
KacaTeJIbHAS IIOCKOCTh K
cdepe; momaas chepsl.
N3o0pakenue cdepsl, mapa Ha
miockocTu. CedeHus 1mapa.
Huwnmmaaprdeckas
MOBEPXHOCTh, 0Opa3yromme
UWIAHAPUYECKON
MIOBEPXHOCTH, OCh
HWIAHAPUYECKON
noBepxHocTh. Lumuuap:
OCHOBaHUs U OOKOBas
MOBEPXHOCTh, 0Opasyromas u
0Ch; IIJIONIaas OOKOBOM U
MOJTHOM TOBEPXHOCTH.
N3o0pakenue muinHIpa Ha
wiockocTu. Pa3Béprka
munHapa. CeueHus MUIMHApa
(MII0CKOCTHI0, MapalIebHOM
WM TIEPIEHAUKYIIIPHOM ocu
munHapa) Konnyeckas
MOBEPXHOCTh, 00pa3yIoLIue
KOHUYECKOW MOBEPXHOCTH, OCh
U BepILIMHA KOHHYECKOI
noBepxHocTu. KoHnyc:
OCHOBaHHUE U BEPIINHA,
o0pa3yromas U 0Ch; IIIOIIATb.
Hunuaapudeckas
MOBEPXHOCTh, 00pa3yIoIne

JlaBaThb onpeesieHusi cepsl

U 11apa, UX LIeHTpa, pajnyca,
mramerpa. Onpeneasitb chepy
KaK QUrypy BpalieHus
okpyxHoctu. HceenoBarn
B3alMHOE PACIIOJIOKEHHE
chepsl 1 MIIOCKOCTH, IBYX

cdep, HIIICTPUPOBATH 3TO

Ha YepTekax U pUCYHKaX.
®opMyJMpPOBATH ONPEIEICHUE
KacaTeJbHOU IJIOCKOCTH K cdepe,
CBOICTBO U MPU3HAK
KacaTeJIbHOW MIOCKOCTH.
3HAKOMUTBCH C
re0/1Ie3NYECKUMHU JTUHUSIMU Ha
chepe. OOBACHATH, YTO
Ha3bIBAIOT HWIMHAPOM, Ha3bIBaTh
ero anemeHTel. U3yuyars,
00BSACHATH, KaK MOJYYUTh
UUJUMHAP IIyTEM BpalleHUs
MPSIMOYTOJIbHUKA.

BriBoauTh, HCNO0/1B30BATH
(bOpMyIBI ITs1 BEIYUCIICHUS
I0Iaa G0KOBOM MOBEPXHOCTH
HUAJTUHIPA.

H3yuars, pacnosHaBarb
pa3BepTKy LMIMHJpA.

48



UWIAHAPUYECKON
IOBEPXHOCTH, OCh
UWIAHAPUYECKON
noBepxHoctu. Lunuuap:
OCHOBaHUS U OOKOBast
MOBEPXHOCTh, 0Opasyroias u
0Chb; IUIOIIAah OOKOBOH U
IIOJTHOW ITOBEPXHOCTH.
N300paxkenue nunuHapa Ha
IJI0CKOCTH. Pa3BépTka
muMHpa. CeueHus HUIMHApa
(TII0CKOCTHI0, MapalIeIbHOM
WIH TIEPIEHAUKYIISIPHOI ocu
nunuHapa). Konnueckas
MOBEPXHOCTh, 0Opazyronme
KOHUYECKOW MOBEPXHOCTH, OCh
U BEpILIMHA KOHUYECKOI
noBepxHoctu. Konyc:
OCHOBaHHUE U BEpIINHA,
o0pa3yolas 1 oCb; IIIOMAIb
OOKOBOH M MOJTHON
IIOBEPXHOCTHU. Y CEUEHHBIN
KOHYC: 00pa3yrolline U BhICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTb.

N3006paxkeHue KoHyca Ha
IUIOCKOCTH.

Passéprka KoHycCa.

N300paxaTh LUIUHAD U €70
CEUYEHUS TIIIOCKOCTBIO,
MPOXOJISIIEN Yepe3 ero och,
MapajieaIbHON WIn
NIEPIEHAUKYIIIPHON OCH.
HaxoauTsb mmiomnaan 3Tux
ceyeHuii. MopaeaupoBathb
peabHBIE CUTYAIlUU Ha SI3BIKE
TEOMETPHH, HCCJIe0BATH
MMOCTPOCHHBIE MOJIETTH C
HCIIOJIh30BaHUEM
T€OMETPUYECKUX TTOHSITHH.
OO0DBSACHATH, KaKOE TEJIO
Ha3bIBalOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro
AJIEMEHTBHI.

N3y4arh, 00BACHATH, KaK
MOJIY4YUTh KOHYC IIyTEM
BpaLIEHUs MPSMOYTOJIbHOTO
TpeyroibHuka. U3o00paxarb
KOHYC U €r0 CEUECHHS
IIJIOCKOCTBIO, TPOXOASILIEH
4yepe3 OCh, U IMIIOCKOCTBIO,
MEePHEHANKYIIPHON K OCH.
H3yuars, pacnosHaBarb
pa3BEPTKY KOHYCA.
BriBoauTH, HC0/1B30BATH
(bOpMyITBI ISl BEIYUCIICHUS
Iomaau O0KoBOM
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Ceuenus koHyca (TUIOCKOCTHIO,
MapajuieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MTPOXOIAILIEH
yepe3 BEPUINHY).

Kombunarus Ten BpaieHus u
MHOTOTPaHHUKOB.
MHororpaHHuK, ONMCaHHbBIN
okoJ10 cepsr; chepa,
BIFICAaHHAs! B MHOTOT'PAHHUK
WJIU B TEJIO BpaIeHUS

MOBEPXHOCTH KOHYCA.
HaxoauTth mromaay ceueHUM,
MPOXOSIINX YEPE3 BEPUIMHY
KOHYCa WIH
MEPIEHANKYISIPHBIX €r0 OCH.
O0BACHATD, KAKOE TEJIO
HAa3bIBACTCS YCEUYEHHBIM
KOHYCOM.

HN3y4arh, 00bACHATH, KaK €T0
MOJTYYUTh yTEM BpAILLICHUS
MIPSAMOYTOJIBHOW Tpanenuu.
BoiBoAUTH, IPUMEHATH
dbopmyny Ul BBIYUCIICHUS
Iomaa OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO
KOHYyca.

AKTyaJm3upoBaTh (HakThl U
METO/Ibl TIJITAHUMETPHH,
peneBaHTHBIE TEME, MPOBOJIUTh
aHAJIOTHH.

Pemarts crepeomeTpudeckue
3aJja4l, CBSI3aHHBIC C TEIIaMU
BpAIllCHUs, IOCTPOCHUEM
CEUYEHHUM TEN BpaLIEHUs, C
KOMOHMHAIMSAMHU TeJ BPaIeHUS
1 MHOTOTPaHHUKOB Ha
HaXO0XJIEHUE N'€OMETPUYECKUX
BesnurH. McnoJsb3oBaTh npu
PELIEHUHN CTEPEOMETPUUYECKUX
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3a/1a4 IUIAHUMETPUYECKUE
(akThl 1 METO/BI 337Ul Ha
BBIYUCIICHUE U JI0KA3aTEIIbCTBO.
MoaeanpoBaTh peanbHbIe
CUTYyAallMH Ha S3BbIKE T€OMETPUH,
HCCJIE0BATH ITIOCTPOCHHBIE
MOJEIU

C UCTOJIb30BaHUEM
reOMETPUYECKUX MOHATHN

O0BEMEBI Te

ITonsarue 06 00BEME.

OCHOBHBIE CBOMCTBA

00BEMOB Tell. O0BEM
UJIUHIPA, KOHYCA.

O0bEM mapa u mIomaas chepsl.

[TonoGHbIe Tena B IPOCTPAHCTBE.

CoOOTHOIIEHUS MEXITY
IUIOIIAISIMH TTOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEN

AKTyaau3upoBaTth (PaxTsl U
METO/bI IIJIAHUMETPHH,
pENeBaHTHBIE TEME, IPOBOJAUTH
aHaJIOTUU.

BbIBOANTD, HCTIOJIB30BATH
bopmyssl 00BEMOB: TIPU3MBI,
[WINHAPA, TUPAMUJIBI, KOHYCA;
YCEUEHHOH MUPaMHUIIBI U
yCe4EHHOTO KOHyca. Pemarb
CTEpEOMETPUYCCKHE 3a]IauH,
CBSI3aHHBIC C BHIYHUCIICHUEM
00bEMOB. DOpMY.IHPOBATH
OTIpeJIeICHUE MapOBOTO
CErMEHTA, IIapoBOTO CJIO0S,
rapoBoro cekropa. [lpumeHsaTs
(bopMyITBI TSI HAXOXKICHUS
00BEMOB 11aPOBOTO CETMEHTA,
mapoBoro cekropa. Pemarnb
CTEpeOMETPUUYECKHUE 3a]IauH,
CBsI3aHHBIE C 00BEMOM I1apa u
TIOMIAIBIO cephl.
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MoaeanpoBaTh peanbHbIe
CUTYalluU Ha SI3bIKE T€OMETPUH,
HCCIJIEI0BATh IOCTPOCHHbBIE
MOJIEJIU C UCII0JIb30BAHUEM
re€OMETPUUYECKUX MTOHATUH.
AKTyaau3upoBaTthb (paKkThl U
METO/1bl IJIAHUMETPUH,
pEeJIeBaHTHBIE TEME, IPOBOIUTH
aHaJIOTUHU.

Pemate crepeoMerpuyeckne
3aJ1auu, CBSI3aHHbIE C
COOTHOILIEHUEM 00BEMOB U
MIOBEPXHOCTEH MOJOOHBIX TEN B
IIPOCTPAHCTBE.
MoneaupoBaTh peaibHbIe
CUTYalluu Ha SI3bIKE T€OMETPHUH,
HCCIIEI0BATh IOCTPOCHHBIE

MOJCJIN C UCITIOJIb30BaHUEM
reoOMETPUICCKUX MMOHS TN

BekTopsl 1 KOOpAHHATHI B
MIPOCTPAHCTBE

10

BGKTOp Ha ITIJIOCKOCTH U B
IMPOCTPAHCTBC. CnosxkeHue u
BBIYUTAHHUC BECKTOPOB.

YMHOXEHUE BCKTOpPA Ha 4YHCJIO.

PasnosxeHne BeKkTOpa 1o TpEM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuiio napannenenunesa.
Pewrenue 3ama4, CBA3aHHBIX

C IPUMEHEHUEM IIPaBUII
JIEUCTBUM C BEKTOPAMH.

AKTYyaJau3upoBaTthb (PakTsl U
METO/Ibl INITAHUMETPUH,
pElIeBaHTHBIE TEME,

MPOBOJUTH AHAJIOTUHU.
OnepupoBaTh NOHATHEM
BEKTOP B MMPOCTPAHCTBE.
®opMyJIHpOBATH [TPABUIIO
napajuiejenuneaa npyu ciloXKeHUN
BEKTOPOB.
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[IpssmoyronpHas cucreMa
KOOpJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3axauu B
KOOpAMHATAX. YTOJ MEXIY
BekTopamu. CkansipHOe
IIPOU3BE/ICHNE BEKTOPOB.
Brruncnenue yrios Mexay
IPSIMBIMU U TJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHUU T€OMETPUYECKUX

3a71a4

CkiaabiBaTh, BBIYUTATH
BEKTOPBI, YMHOKATh BEKTOP
Ha yucio. U3yyarsb
OCHOBHBIE CBOMCTBA 3TUX
OIeparuii.

JaBaThb onpenesieHre
IIPSAMOYTOJIBHOW CHCTEMBI
KOOPJAHMHAT B IPOCTPAHCTBE.
Bbipa3utb KOOpAUHATEI BEKTOPa
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BrIBOAUTH, HCIT0JIL30BATH
(¢opmy.ry JUIMHBI BEKTOpa U
PacCTOSTHUSA MEXKIY TOUKaAMU.
BoipaxkaTthb ckaisipHOE
IIPOU3BE/ICHUE BEKTOPOB YEPE3
UX KOOPJIMHATHI, BBIYUCIATh
YTOJI MEXAY ABYMSI BEKTOPAaMH,
nByms npssMbiMu. HaxoamTs
YTOJI MEXAY IPSIMOMl U
IJIOCKOCTBIO, YTOJI MEXTY
JBYMSI IIJIOCKOCTSIMU
aHATUTUYECKUMU METOaMHU.

BoiBoaMTH, HCNOJIB30BATH
(opmyJry paccTOSIHUS OT TOUKU
JI0 TIOCKOCTHU

IToBTOpeHue, 0600IIeHNE

U CHCTeMaTHu3alMs 3HaHUH

OcHoBHBIE (DUTYpHI, HaKTHI,
TEOPEMBI Kypca IIaHUMETPHUH.

PemaTe npocrenmme
3a/la4yd Ha HaXOXICHUE
JUIVH U YIJIOB B
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3a1auu MIIAaHUMETPUU U METOIbI
WX PEUICHHUS.

OcHoBHBIE (HUTYPHI, HaAKTHI,
TEOPEMBI Kypca CTEPEOMETPHUH.
3aiauy CTEPEOMETPUH U METOIbI
WX PEIICHUs

T€OMETPHUECKUX
¢durypax, npuMeHsTH
teopeMmy [ludaropa,
TEOPEMBI CHHYCOB U
KOCHHYCOB.

Haxoauts momans
MHOTOYTOJIbHUKA, KpPyTa.
Pacno3naBath 110J100HEIC
¢burypsl, HaX0IUTh
OTHOIIEHHUS IJINH U
IUIOMaACH.
Hcnoas3oBarhb mpu
perieHun
CTEPEOMETPHUUCCKHUX 3a/1a4
(hakThl 1 METOBI
TJIAaHUMETPU U

OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

34
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIIMCKA

VYueOHniii kypc «BepoSTHOCTh U CTaTUCTHUKA» 0a30BOTO0 YPOBHS SBIISICTCS
MPOJIOJDKEHUEM M Pa3BUTHUEM OJIHOMMEHHOTO Y4eOHOro kypca ©0a30BOTO0 YpOBHS
OCHOBHOT'O 00111er0 o0pa3oBaHus. YUeOHbIM Kypc npeAHazHayeH Ajis GOPMUPOBAHUS Y
00y4Jaromuxcs CTaTUCTUYECKON KYJIBTYpbl U MOHUMAaHUS POJM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTH4YeCKOTO MHCTPYMEHTA Il U3YUYEHUS CIIy4alHBbIX COOBITHH, BEIUYUH U
npoiieccoB. Ilpm wm3yueHun ydeOHOro Kypca oOoramarTcs MpeACTaBICHUS
00ydJaromuxcs 0 METOJIaxX UCCIICIOBAaHUSI M3MEHYMBOTO MUPA, Pa3BUBACTCS TOHUMAHUE
3HAYMMOCTH W OOITHOCTH MaTeMaTHYECKUX METOJOB IO3HAHUSA KaK HEOThEeMJIEMOU
YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxanue yaeOHOT0 Kypca HampaBJICHO Ha 3aKPEIUICHUE 3HAHWM, MOTyUYeHHBIX
Opy M3yYEeHUWU Kypca Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHHs, U Ha pa3BUTHE
NPE/ICTABIICHUN O CIIy4alHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEPITHYTHl U3 OKpYXaroulero mupa. B pesynprate y
00y4Jaromuxcs J0HKHO cPOPMUPOBATHCS MPEACTABICHNUE O Hanboiee ynoTpeOuTeIbHbIX
M O0mMX  MaTeMaTHYeCKHX  MOJENSAX,  HUCIOJBb3YEeMBIX  JJIs  ONHCAHMS
AHTPOMOMETPUUYECKUX U AeMOTpadUIeCKUX BETUYHH, TOTPEIIHOCTEHN B pa3IMYHOTO POIa
U3MEpPEHUsAX, JJINTETbHOCTH O0€30TKa3HOMW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIIECTBE.

B cooTBercTBMM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTATUCTUKA» NIJIST YPOBHS CpeiHero obiero ooOpa3oBaHus Ha 0a30BOM
YPOBHE BBIICJICHBI CJIEAYIONIME OCHOBHBIE coOJepkKaTelabHble JTUHHUM: «CiydaiiHble
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJIMYUHBI M 3aKOH OOJBIITUX YHCEI.

Baxnyio dacth ydueOHOro Kypca 3aHUMaeT H3yYeHHE TEeOMETPHYECKOro U
OMHOMMAIILHOTO PACTIpPEEICHIN M 3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTaMU —
MOKa3aTEJIbHBIM U HOPMaJIbHBIM PaclpeaeICHUSIMHU.

Conepsxanue nuHNN «CirydailHbIe COOBITUS M BEPOSTHOCTHY CIY>KUT OCHOBOM JIJIsI
dbopMupOBaHUS TPEICTABICHUN O PACIPEJICICHUN BEPOSTHOCTEH MEXIY 3HAYCHUSIMU
CIy4alHBIX BEJIMYMH, a TAaKXKe ATa JIMHUS HeoOXoauma Kak 0aza JUisi U3ydyeHHs 3aKOHa
OoJbIIMX Yuces — (YHIaMEHTAIBHOTO 3aKOHA, JEUCTBYIOIIETO B MPHUPOJE U OOIIECTBE
U HMEIOIIEr0 MaTtemMaTudeckyro (opmanuzanuio. Cam 3aKOH OOJBIIMX YHCEN
npejJiaraeTcsi B O3HAKOMUTENbHOW (QopMe C MUHHUMAIbHBIM HCHOJIb30BAHHUEM
MaTeMaTH4eCcKoro opMain3ma.
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Tembl, cBSI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMH BEJITUYMHAMH, AKIICHTUPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA OMHCAHUU M M3YYCHUH CIYYaWHBIX SIBJICHUH C TTOMOIIBIO
HenpepbIBHBIX  (pyHKIMA. OCHOBHOEC BHHMaHHE YIEISIETCS TIOKa3aTeIbHOMY H
HOPMAJILHOMY  PAcTpeleiCHUsIM, TPH OTOM TPEHAIOIaraeTcs O3HAKOMHUTEIBHOE
H3ydeHHE MaTepraja 0e3 JoKa3aTeabCTB MPUMEHIEMbIX (DaKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHAOBAHHBIX [JII M3YYEHHS Y4YEOHOro Kypca
«BeposTHOCTB U cTaTuCTHKa» — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11
kinacce — 34 Jaca (1 Jac B HeZelo).

COIAEPKXAHUE OBYUYEHUASA

10 KVIACC

[IpencraBnenne JmaHHBIX C TOMOIIbl0 Tabnaui, u  guarpamMm. CpenHee
apudMeTHIEeCKOE, MeIaHa, HanOOoJIbIlIee U HAaUMEHBIIIee 3HAUCHUS, pa3Max, TUCIICPCUS
U CTaHJApPTHOE OTKJIOHCHHE YHMCIIOBBIX HAOOPOB.

CnydaliHble SKCIIEpPUMEHTHI (OMBITHI) M ClOy4yalHble COOBITHS. DJIEMEHTapHBIE
coObITust  (Mcxonbl). BepositTHoCTh cimydyaliHOTO CcOOBITHS. bin3ocTh 4YacToThl U
BEPOATHOCTU COOBbITHI. CiydallHblE OIBITHI C PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OMBITaX C PaBHOBO3MOKHBIMHU 3JI€MEHTapHBIMU
COOBITHSMU.

Onepany Hajg COOBITHSIMHU: TIEpECeUeHHUe, OOBEAMHEHUE, MPOTHUBOIIOIOKHbBIC
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEN. JlepeBO  CiaydamHOro
skcriepuMeHTa. @opmyria MOTHOM BEposITHOCTH. HezaBucuMbIe COOBITHS.

KomOunartopnoe mpaBmwino ymHoxeHwus. llepecranoBku u Qakropuan. Ywucmno
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHoma HeroToHa.

bunapubiii cinydyaliHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumble
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHU 10 nepBoro ycnexa. Cepusi He3aBUCUMbBIX
ucnblTaHui beprymm.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposTHocTel. JluarpaMmma pacipeeaeHus.
[Ipumeps! pacnpenesieHnii, B TOM YKCIie, TEOMETPUIECKOE U OMHOMHUAJIBHOE.

11 KVIACC

HuciioBele XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTEMaTHYECKOE OXXHUIAHUE,
JTUACTIEPCUST M CTAaHJAAPTHOE OTKJIOHEHHWE. [IpuMephl NMpUMEHEHHUS] MaTEeMaTHYECKOTO
OXXHJAaHWSI, B TOM 4YHCJIE B 3a7adaX H3 IIOBCEAHEBHOM >KHM3HHM. MartemaThmdecKoe
OXHJIaHWEe OWHApHOW clydailHOM BeMWYMHBL. MaTemMaTH4ecKoe OXHUJAHUE CYMMBbI
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CIy4YalHBIX BEIWYMH. MaTremMaTH4ecKoe OXMIAAHWE W JUCHEPCUS F€OMETPUYECKOIO
OMHOMMAIILHOTO PACTIPEEICHUM.

3akoH OONBIIKUX YHCENl U €ro poJib B HayKe, Mpupojae U oduiecTBe. BoIOOpOUHBIit
METOJ UCCIECAOBAHUN.

IIpumepsl  HEmpepbIBHBIX  Cly4aWHbIX BenuduH. [loHsatne o IUIOTHOCTH
pacrpeneneHus. 3aaauM, NMPUBOJAIINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PAaCHpPEIEIICHHH.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus: B 10 kijiacce oOy4aroniuiics moayduT CIEAYIONNEe MPEeIMETHbIC
pe3yJIbTaThl:
YUTATh U CTPOUTH TAOJIUITEI U TUATPAMMBI,

OTIEPUPOBATH MOHATUSMHU: CpeaHEee apudMeTHIECKOE, MeIaHa, HauboJbIIIee,
HAaNMMEHBIIIEE 3HAYCHUE, Pa3MaxX MACCHUBA YUCIIOBBIX JIAHHBIX; ONEPUPOBATH HOHATUSMU:
CIIy4alHBI SKCIEPUMEHT (OMBIT) U ClIydyalHOe COOBITHE, AJIEMEHTApHOE COOBITHE
(37IeMEeHTapHBIM MCXOJ) CIYyYalHOTO OIbITA, HAXOJIUTh BEPOSTHOCTH B OMBITaX C
PaBHOBO3MOXHBIMH CIIYYalHBIMU COOBITUSIMH, HAXOJIUTh U CPAaBHUBATH BEPOSTHOCTHU
COOBITHII B HM3YUYEHHBIX CIyYallHBIX DKCIIEPUMEHTAX; HAXOJUTh U (OPMYIHPOBATH
COOBITHS: TIEpeceueHre U 00beIMHEHNE JaHHBIX COOBITHIA, COOBITHE, TPOTUBOIOJIOKHOE
JAHHOMY COOBITHIO, TOJIb30BAaThCA JUarpaMmamMu Ouiepa u (QopMylol CloXeHus
BEPOSATHOCTEN IPU PELICHUM 3aJa4; OIECPUPOBATH MOHATUIMU: YCIOBHASI BEPOSITHOCTb,
HE3aBHCHMbIC COOBITHS, HAXOAUTh BEPOSATHOCTH C MOMOIIBIO MPAaBUJIA YMHOXKEHHUS, C
IIOMOLIBIO JIEpEeBa CIYYaWHOIO OIIBITA; NPUMEHSITh KOMOWHATOPHOE TPABHIIO
YMHOKEHMS IIPU PELICHUHN 3aa4; OIIEPUPOBATh MTOHATUSMU: UCIIBITAHUE, HE3aBUCUMBIEC
UCTIBITAHUS, CepUs MCIBITAHUN, YCIIEX W HeyJadya, HaXOAUTh BEPOSTHOCTH COOBITHI B
CepHH HE3aBUCUMBIX MCIIBITAHUHN JI0 TIEPBOTO YCIeXa, HAXOAUTh BEPOSTHOCTH COOBITUI
B CEPUU UCIIBITAHUI
bepnyinu; ONEPUPOBATh MOHATHUAMHU: CIHy4alHass BEJIHWYHWHA, pacIpeaeiiCHUue

BEPOSITHOCTEM,

auarpaMMa pacrpeneseHusl.

K xoniy o0yuenus B 11 kiacce oOydaroniuiics NoayduT cleayIOlre NPeIMEeTHbIE
pe3yJIbTaThI:

CpPaBHUBATh BEPOATHOCTH 3HAYEHHUM CIyYalHOW BEJIMYMHBI IO PACIPEICICHUIO WIIH
C TMOMOIIBIO JAuarpaMM; OIEPUPOBATH TMOHSATHEM MAaTEMAaTUYECKOTO OXUIAHHS,
MPUBOJINTh TPUMEPBI, KAK TPUMEHSIETCS MaTeMaTUYECKOE OXHUIAAHHUE CIIy4YalHOUN
BEJIMYMHBI HAXOAUTh
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MAaTCMAaTUYCCKOC OKUIAAHUC 10 JaHHOMY PACIIPCACICHUIO,
HMCTb TMPCACTABJIICHUC O 3dKOHC 0OJBIINX YHUCCII,
HMCTDb MPCACTABICHUC O HOPMAJIbHOM PACIIPCACICHUH.
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10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue paszaena

(Temsl) Kypca

KomnnyectBo yacos

OcHOBHOE coziepiKaHne

OcHOBHEBIE BUBI AC€ATCIIBHOCTHU
00yJaronmxcst

[IpencraBnenue MaHHBIX © 4 N3BaexaTh nHpOpMALMIO 13 TAOIUIT

onucareiabHasi CTaTUCTUKA TIpe/icTaBICHNE TAHHBIX C U UarpaMm, MCMOJIb30BaTh TaOIUIIbI
MTOMOIIIHIO TAOJUIT U TUATPAMM. U uarpaMMbl U IPEACTaBJICHUA
Cpennee apudmernueckoe, CTaTUCTUYECKUX JaHHBIX. Haxoautsb
MeiMana, HanboJIbIIee 1 ONHCATEIIbHBIC XapaKTEPUCTUKHU
HAUMCHBIIICE 3HAYCHUS, PA3MAX, | rapppIX.
JCTICPCHA, CTAHNAPTHOC BoelaBuraTh, KpUTHKOBATH THIOTE3bI
OTKIIOHEHHE HCIIOBEIX HAOOPOB 0 XapakTepe CIy4ailHON M3MEHYHNBOCTH

U omnpenenstomux e€ dpakropax
Cinyvalinbie OIIBITHI u 3 Boiaensite Ha npuMepax ciydaiiHbie

CJ'Iy‘IﬂﬁHBIC CO6I)ITI/I$I, OIIBITBI C
PaBHOBO3MOKXHBIMHA
QJICMCHTAPHbIMH UCXOJaMU

CityyaliHble SKCIIEPUMEHTBI
(OTIBITBI) U CITyYaHBIC
COOBITHSL.

DJIeMEeHTapHBIC COOBITUS
(ucxompl).

BeposTHOCTB ClTy4aiftHOTO
coObITHs. BepositHOCTH
COOBITUH B OTIBITAX C
PaBHOBO3MOXKHBIMH
AIIeMEHTaPHBIMU
cobbrtusivu. IIpakTrdeckas
pabota

COOBITHS B ONTMCAHHOM CITY4aitHOM
OIIBITE.

@ opMyJIHPOBATH YCIOBUS MPOBEICHUS
CIIy4aifHOTO OTIbITA.

HaxoauThb BEPOSITHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMH
HCXOIaMHU.

MoaeanpoBaTh OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
UCXOJIaMH B XOJI€ PAKTHYECKON
paboThI
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Onepaiuu HaJ| COOBITHSMU,

CJIOJKEHHE BEPOSTHOCTEN

Onepanuu HaJ COOBITUSMU:
nepeceveHue, 00beAMHECHUE
COOBITHH, TPOTHBOMOJIOKHBIE
coObITHs. [Inarpammsl Diinepa.
Dopmylia CIIOKEHUS
BEPOSITHOCTEMN

Hcnonb3oBath 1uarpaMMmsel Dilsiepa u
CJIOBECHOE OIMCAaHUE COOBITHI Is
(GOopMyIUPOBKHU U U300pakeHuUs
00BEMHEHUSI U TIEPECEUECHUS COOBITUH.
PemiaTe 3a1a4M ¢ UCIIOJIB30BAHUEM
(bOpMyJIbI CII0KEHUS BEPOSITHOCTEN

VYcnoBHas BEpOSTHOCTS,
JIEPEBO CIYYAHOTO OIBITA,
(dhopmyra MoJIHON BEPOSITHOCTH
Y HE3aBUCHUMOCTbH COOBITUI

VYcnoBHasA BEPOSTHOCTD.
YMHOKEHNE BEPOSATHOCTEM.
HepeBo ciyqaitHOTro
skcniepuMenTa. Gopmyna noJIHON
BeposITHOCTH. HezaBucrmbie
COOBITUS

Pemiatp 3a1a4um Ha HaXOXKJACHUE
BEPOSITHOCTEHN COOBITHI, B TOM UHCIIE
YCJIOBHBIX C IOMOILIBIO JIEPEBA
CIIy4aifHOTO OTIBITA.

OnpeneasiTh HE3aBUCUMOCTh COOBITHI
o GopMyJIie U 1O OpraHU3aAINI
CIIy4ailHOTO OIIbITa

DneMeHTbl KOMOMHATOPUKH

KombunaropHoe npaBuiio
YMHO>KEHUS.
IlepecTraHOBKM 1
dakropuan. Yucno
couetanuil. TpeyroJibHUK
[Tackans. ®opmyna
6unoma Herotona

Hcnonb3oBaTh NMpaBuiio yMHOKEHUS
JUISL TIEPEYUCIICHUS COOBITUH B
cnydaiiHoM omibiTe. Ilosib30BaTbest
dbopmyoit u TpeyronpHuKOM I[lackais
JUISL OTIpEIeICHUS] YKClla COYETaHUM

CepI/II/I OCJIICOJOBATCIIbHBIX

HUCIIBITAHUN

bunapnslii cy4ailHbIM ONBIT
(ucmbpITaHKe), yCeX U Heyaaya.
He3aBucumble ucnsitanus.
Cepust HE3aBUCUMBIX MCIIBITAHUM
10 neporo ycnexa. Cepus
HE3aBHCHMBIX UCIIBITAHUI
bepnymu. Ilpakruueckas
paboTa ¢ HCIOIb30BaHUEM
JIEKTPOHHBIX TAOIHUI]

Pa30uBaTh CII0’KHBIE SKCIIEPUMEHTBI Ha
OTzeIbHBIC UCTIbITaHUs. OcBaMBaTh
MOHSATHS: UCIIBITAHUE, CEPUS
He3aBUCUMBIX ucnblTanui. IlpuBoauTs
NpUMepPbl CEPUI HE3aBUCUMBIX
ucneiTaHui. Pemiars 3aqa4u Ha MOUCK
BEpOSATHOCTEH cOOBITHI B cepun
UCIIBITAaHUH 10 IIEPBOTO yCIIEXa U B CEpUAX
ucneitanui beprnyinu. U3yyars B xoae
NPAKTHYEeCKOil padoThI C
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]
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BEPOSATHOCTH COOBITUI B CEPHSIX
HE3aBUCHUMBIX UCIIBITAHUN

CrnyyaiiHble BETMYMHBI 6 OcBauBaTh NOHATHSA: CllydalHas
U pacrpe/ieneHus BEJIMYMHA, paCTIpe/Ie/ICHHE, Ta0IuIa
Coryuaiinas Bemamma, pacnpezeneHus, iuarpaMma
Pacnpenenenue BeposiTHOCTEN. PacTpCCIICHHUA. .
e — IIpuBoauTH IpPUMepPBI pacupeeneHui,
CyMMa B IIPO3BENICHHE B TOM YHCJIE TEOMETPUUYECKOTO U
CiIy4ailHbIX BeqInduH. [Ipumepst OMHOMUALHOTO. Cpa?H“BaTb
pACIpEICICHH, B TOM THCIE pacnpezieNieHus CIIydailHbIX BETUYUH
IeOMETPHIECKOE B Haxoautsp 3Ha'—IeHI/I$IvcyMMI>I u
GHHOMIAIEHOE MIPOM3BEICHUS CITy4allHbIX BEJIHYHMH.
CTpouTs M pacno3HaBaThb
reOMETPUYECKOE U OMHOMUAIBHOE
pacnpezeneHme
[ToBTOpEeHuEe, 0600IICHNE, 5 OnucarenbHas CTaTUCTHKA.
cUucTeMaTu3alus 3HaHUM CrydaiiHble ONBITHI U
BEPOSITHOCTH CIIy4alHBIX IToBTOpPATH N3y4EHHOE U BHICTPANBAThH
coObITHil. Onepauuu Haj CUCTEMY 3HAaHUU
COOBITUSAMU. DJIEMEHTbI
KOMOHHATOPUKH, CEpUU
HE3aBHCHUMBIX UCIIBITAHUI
OBILEE KOJIMYECTBO 34
YACOB II10 ITPOTPAMME
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11 KVIACC

CIy4aliHOU BEJIMYHHBI

[Ipumepsbl MpUMeEHEHUst
MaTEMaTUIECKOT0 O KUIaHUS
(cTpaxoBaHue, joTepes).
MareMaTtnueckoe 0KUIaHNE CYMMBI
CIIy4aHbIX BEJIMYMH. MaTeMaTudeckoe
0’KHMJIaHHE TEOMETPUUECKOTO H
OMHOMHAIBHOTO PaCIIpeCIICHUM

HaumeHoBaHue pa3zjaesia KoauuecTtBO OcHoOBHOE coaep:kaHue OcHOBHBIE BU/IbI 1eITeJILHOCTH 00y4aromXxcsi
(Tembl) Kypca ‘1acoB
Maremarudeckoe 4
OKUTaHUE

OcBauBaTh NOHATHE MAaTEMATUYECKOTO OKUIAHUS.
IIpuBoauTH 1 00CYKAATH ITPUMEPHI IPUMEHEHUS
MaTEMaTHYECKOTO OKUIAHNS. BeranciasaTe
MaTemaTudeckoe oxunanue. Mcnoab3oBarb
MOHATHE MaTEMaTUYECKOTO OKUIAHUS U €r0
CBOIICTBA npu penieHur 3a1a4. Haxoauts mno
U3BECTHBIM (OpMyJIaM MaTeMaTHYECKOoe
0’KHJJaHUE CYMMBI CIIy4alHbIX BEJIUYMH.
HaxoauTth 1o u3BecTHbIM (popMyaam
MaTEMaTUYECKNAE OKUJAHUS CIydaiHbIX

BEJIMYHH, UMEIOUINX T€OMETPUUYECKOE U
OMHOMMAIBHOE pacrpeeeHus
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Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE
CIIy4alHOM BEJIMYHHBI

Jucnepcus u cTaHIapTHOE OTKJIOHEHHUE.
Jucnepcun reoMeTpu4eCKOro u
OMHOMUAIBHOIO paclpeaeIeHUs.
[IpakTnueckas paboTa ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUII

OcBauBaTh MOHATUS: TUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE CIIydalHOU
BEJIMYMHBI.

HaxoauTs nucnepcuto 1o

pacnpeneneHuro.

HaxoaunTte 1o u3BecTHBIM QopMynam
JHCIIEPCUIO0 TEOMETPUUECKOTO U
OMHOMUAJIBHOTO PACIIPE/IEICHHUS], B TOM YUCIIE
B XO/JI€ MPAaKTUYECKOI paboThI ¢
MCII0JIb30BAHUEM AJIEKTPOHHBIX TAOIHUIL

3aKk0oH OOJIBIINX YHCEIT

3aKkoH 00JbIIMX Yucen. BeiOOpouHbIil MeTO T
uccienoBanuii. [Ipakrudeckas padora ¢
HCITOJI30BAHNEM JJICKTPOHHBIX TaOIHUII

3HaKOMMTBCS C BBIOOPOYHBIM METOJOM
UCCIICIOBAHMS COBOKYITHOCTH JaHHbIX. M3y4yaTh B
XO0JIe TPAKTHYECKOW PAOOTHI C HCIIOJIb30BAaHHEM
AEKTPOHHBIX TAOIUIl TPUMEHEHHUE BEIOOPOYHOTO
METO/Ia UCCIICIIOBAHUS

HenpepriBHbie
Cly4alHbIe
R OcBauBaTh NOHATHS: HETIPEPbIBHAS CIyYaiiHas
. BEJIMYMHA, HETIPEPBIBHOE paciipeeieHue, QyHKIHs
(pactpesieneHus ) ITpumeps! HEMTPEPHIBHBIX CAYYANHBIX ’ ’
IUTOTHOCTH BEPOSITHOCTH.
BesinurH. OYHKIUSA TUIOTHOCTH . .
HUBOJAUTH MPHUMEPbI HEMPEPBIBHBIX CITyYalHBIX
pacnpeeneHus. PaBHoMepHOE pHuBoa H pUMEp pep p yHa
N BesinurH. HaxoauTh BEpOSTHOCTH COOBITHIA 110
pacrpejiesieHie U ero CBOicTBa 5 a p
JaHHOW (PYHKIIMHU TUIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOTO pacrpeIe/ICHHs
HopwmasbHoe 3agaun, TPUBOISIINE K HOPMATLHOMY OCBAMBATE MOHATHS: HOPMATHHOE
pacrpeeseHue pacnipeaenenuio. @YHKIUS TIOTHOCTH U

CBOMCTBA HOPMAJIBHOT'O paClIpCACIICHU.

pacnpezeneHue.
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[IpakTudeckast paboTa ¢ HCIOIH30BAHHEM
SJIEKTPOHHBIX TAOJIHUII

Br1aeJsiTh 110 ONMCAHUIO CIIy4aiiHbIe
BEJINYUHBI, paCIIPENCIEHHBIE 10 HOPMAIBHOMY
3akoHy. IlpuBoaMTHL MpUMepHI 3a/1a4,
IIPUBOAIINX K HOPMAIbHOMY

pacnpeneneHno. HaxoauTs ynucioBbie
XapaKTEPUCTUKHA HOPMAJIBHOTO PACIIPECIICHUS
10 U3BECTHBIM (hopMyJIam.

Pemate 3a1aun, CB3aHHBIE C IPUMEHEHUEM
CBOWCTB HOPMAJIBHOTO PACIIPENEIICHHI, B TOM
YHCJIE C UCTIOIb30BAaHUEM 3JIEKTPOHHBIX TaOJIHNII

[ToBTOpEHUE, 0600IICHIE 19

U CUCTECMATH3aLNA [IpencraBiaeHre JaHHBIX ¢ TOMOIIBIO TAOJHIIL

3HAHMH U IMarpamMm, OIkcaTelIbHas CTaTHCTHKA,
OTIBITHI C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH, BHIYHCIICHHIE TIOBTOPATH H3YUCHHOE H BEICTPAHBATH CHCTEMY
BEPOSTHOCTEH COOBITHI C MPUMEHEHUEM N
dbopmyn u rpadUUECKUX METOIO0B SHAHHIH
(koopmuHaTHAas mpsMasi, IepeBo, AuarpaMmma
Diinepa), ciydaiiHbIe BETUYHHBI U
pacrpeneneHus, MaTeMaTHIECKOe OXKHUIaHUE
CI1y4ailHO! BEJTUYHHBI

OBILEE KOJIMYECTBO 34

YACOB IIO

I[TPOTPAMME
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