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OenepanbHas pabouas mnporpamma Mo yueOHOMYy mpeametry «MaremaTuka
(6a30BbI ypoBeHB) (mpeameTHas obnacTh «MaremaTuka U UHPOpPMATHKA») BKIIOYAET
MOSICHUTEIIBHYIO 3aIIUCKY, COJiepKaHue 00yUYeHUsI, TUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS
MpOorpaMMBbl 10 MaTeMaTHKe, TEMAaTHUYECKOE TIJIaHUPOBAHUE.

[TosicHuTENBHAS 3aMKUCKa OTpaKAaeT OOIIUE IEIU U 3aa4d U3YyUYEHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX MPEANOChUIOK K €€ H3YYEHUIO O0O0yJaroluMUCH,
MECTO B CTPYKType YueOHOro IjlaHa, a TakXe IMOJXOJbl K OTOOpY COAEpKaHWS, K
OTPEJIEIICHHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHUsI pacKpbIBaeT COJEpKaTeIbHBIE JIMHUMU, KOTOPHIC
npeIaratoTes A 0053aTeIbHOr0 U3yUYeHHs B KaXKJI0M KJIacCe€ Ha YPOBHE CPEHEr0

oO1ero oOpazoBaHusI.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOTpaMMbl MO MaTEMAaTUKE BKJIIOYAIOT
JUYHOCTHBIC, METANpPEJIMETHBIC PE3YyJbTaThl 3a BECh IMEpUOJ]] OOY4YCHHUS Ha YpOBHE
cpenHero odiiero o0pa3oBaHus, a TAKKe MPEIMETHBIE TOCTHXKEHU 00ydarouierocs 3a
KaX]IbIH TOJT 00y4YeHHUsI

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaTeMaTHKE Ha YpPOBHE CpelHero ooOimero o00pa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yu€ToM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
NPEeIbSBIAEMbIX K MaTeMaTH4eCKoMY oOOpa3oBaHUIO, WU TPAIULIUNA POCCUHCKOTO
oOpa3oBanusa. Peanmuzamusi mporpaMMmbl MO MaTeMaTHKE OOecTeurnBaceT OBJIAJICHUE
KJIFOUEBBIMU  KOMIIETCHIIUSIMUA, COCTABIISIOIIMMU OCHOBY [JIi CaMOpPa3BUTHS U
HEIMPEPHIBHOTO 00pa30BaHMs, IE€JIOCTHOCTh OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO U
MO3HABATEILHOTO PA3BUTUS JTUYHOCTU 00YUAIOITUXCSI.

B nporpamMe nmo mMaremaTHKe YYTEHbI WJeU U MosioxeHus KoHuenuu pa3BuTus
MareMaTtudeckoro oOpasoBaHusi B Poccuiickoit ®Degepanmn. B coorBeTcTBUU C
Ha3BaHUEM KOHUEMIHUHM, MaTeMaTUYeCKOoe O0Opa3oBaHHUE [JOJKHO, B YaCTHOCTH,
MPEAOCTaBIATh KaXIAOMY OOydYaromemycs BO3MOXHOCTb JOCTHKEHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHHWH, HEOOXOIMMOTro i JaJbHEHINCH YCIeIHONW >KU3HH B
obmiectBe. ViIMeHHO Ha peIIeHHWe STOU 3aJa4yd HalleJieHa MporpaMMa IO MaTeMaTHUKE
6a30BOT0 YpOBHSI.

B snoxy uudposoit Tpanchopmanuu BceX cep UeIOBEYECKON NEeATEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEeKOM 0e3  0a30Boif
MaTeMaTU4eCKOM TMOATOTOBKH. Y3K€ B IIKOJE MaTeMaTHKa CIY>KUT OMNOPHBIM
MPEAMETOM Il U3YUEHUSI CMEXKHBIX JUCIUIUIMH, a B KU3HU MOCJE IIKOJIbl pealbHOU
HEOOXOJUMOCTBIO CTAHOBUTCSI HEMIPEPBHIBHOE 00pa3oBaHue, YTO TPeOyeT MOJTHOUECHHOU
0a30Boil 00I11e00pa30BaTEIbHON MOATOTOBKHA, B TOM YHCJIE M MaTeMaTH4YeCKOW. ITO
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O0OyCIJIOBJIEHO T€M, YTO B HAIlM JHHU PACTET YKCIIO CIELHATBHOCTEH, CBSI3AHHBIX C
HEMOCPECTBEHHBIM TPUMEHEHHEM MAaTEeMaTUKU: U B cpepe SIKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTMYECKUX O00JACTAX, U Jaxke B ryMaHUTapHbIX chepax. Takum obpa3om, Kpyr
oOydJaromuxcs, sl KOTOPBIX MaTeéMaTHKa CTAHOBHUTCS 3HAYUMBIM TPEIMETOM,
CYLIECTBEHHO pacIIupsETCs.

[IpakTuyeckass MOJE3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, 4YTO €€ MpPeaIMETOM
ABJISIIOTCS. yHAAMEHTAJIbHBIE CTPYKTYPhI HAIllEero MUpa: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIICHHUS OT MPOCTEHINUX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OmbITE€, 1O JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JUIS Pa3BUTHUS HAYYHBIX W
TEXHOJIOTUYECKUX HUJIe. be3 KOHKPEeTHhIX MaTeMaTHYECKUX 3HAHUW 3aTpyJAHEHO
MOHUMAHHUE TPUHIUIIOB YCTPOWCTBA M WCIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W MHTEPHOpETAIus Pa3HOOOpa3HOM  COLMAIBHOM, HKOHOMUYECKOM,
noJiuTudeckoin  mHpopmanuu, ManodPpdeKTHBHA  TOBCEJHEBHAs  MPAKTHYECKas
NeATeNbHOCTh. KaxqoMy delmoBeKy B CBOEM IKU3HM TPUXOIUTCS  BBIMOJHSTH
JIOCTAaTOYHO CJIOKHBIE PAcy€Thl M COCTABIATh HECJIOKHBIE aAJITOPUTMBI, HAXOIUTh
HY)XHbIE (QOpMYJIBI U TIPUMEHSTh UX, BIAJIETh MPAKTUYCCKUMHU TpUEMAMHU
T€OMETPUYECKUX U3MEPEHHUM U MOCTPOCHHH, YUTATh WH(MOPMAIIUIO, TIPEICTABICHHYIO B
BUAY TaOMUI, OuarpaMMm U TpadUKoOB, KUTh B YCJIOBHUAX HEONPENENEHHOCTH U
MOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4alHBIX COOBITHIA.

OmHOBPEMEHHO ¢ pacuIupeHreM chep MPUMEHEHUS MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXHBIM CTAaHOBUTCA MATEMATHUYECKUA CTWJIb MBIILJICHUS,
NPOSIBIISIOMIMICS B OMNpeNeiEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTEeMaTUKA B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JICAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccUUKaIus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTH4YeCKUX YMO3aKIIOYEHUW, NpaBujia HUX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHW3M  JIOTHYECKHUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH M JOKa3bIBATh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBINUICHHe. MaTeMaThKe MPUHAUICKAT BEAyIas posib B (POPMUPOBAHUH
ANTOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIIUTAHUM YMEHHUH JEHCTBOBATH IO
3aIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh MU3BECTHBIE U KOHCTPYHPOBAaTh HOBbIC. B
Mpoliecce pelIeHusl 3a7a49 — OCHOBHOUM Yy4eOHOW JesATEIHHOCTH HA YPOKAX MATEeMAaTHKU
— pa3BUBAIOTCS] TBOPUECKAs U MPUKIIAHAS CTOPOHBI MBILIIICHUS.

OOyueHune maTeMaThke JAa€T BO3MOKHOCTb Pa3BUBATH y OOYYaIOIIMXCS TOYHYIO,
palMOHATIbHYI0O U MH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoyiee MOJIXOJSIIHE
S3bIKOBBIE, CHUMBOJIMYECKHE, Tpaduyueckue cpelncTBa sl BBIPAXXKEHUS CYXKICHUU U
HarJISIIHOTO UX MPE/ICTABICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KYyJbTYPbl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS ~ O0Ilee 3HAKOMCTBO C  METOJAMHU  TO3HAHUS  JEWCTBUTEIHHOCTH,
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MpEACTAaBICEHUE O NpPEIMETe M METOAE MAaTeMaTHKH, €ro OTJIWYUS OT METOJ0B
€CTECTBEHHBIX U TYMAaHUTAapPHBIX HayK, 00 0OCOOCHHOCTSAX MPUMEHEHUsI MaTeMaTUKU JUJIs
pelIeHs] HAay4YHbIX M MPUKIaJAHBIX 3adad. Takum oOpa3oM, MaTeMaTH4ecKoe
oOpa3oBaHKe BHOCUT CBOH BKJIaJ B (hOpMHUpPOBaHUE OOILIEH KYIbTYphl UEJIOBEKA.

N3yyenue MarteMaTWkKu CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAaHUIO YEJIOBEKa,
MOHUMAaHUIO KpPacoThl M H3SIIECTBA MATEMaTHYECKUX PpACCYKIECHUW, BOCHPHUSITHIO
reOMETPUYECKUX POPM, YCBOCHHUIO UAEH CUMMETPHUH.

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

dbopmMupoBaHue IEHTPATbHBIX MATEeMAaTHYECKUX TMOHATHH (YKMCIIO, BEJIWYUHA,
reoMeTpudeckas (Gurypa, MmepeMeHHas, BEPOSTHOCTb, (YHKIMS), OOECIEeYUBAIOIIUX
IPEEMCTBEHHOCTh U MEPCIMEKTUBHOCTh MaTEMaTUUECKOTO 00pa30BaHUs 00yJaroNIUXCS;
NoJ/IBe/IcHNE O0yJaroNuXCs Ha JTIOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHKA W OKPYXKAIOIIEro MHUpa, MOHMMAaHWE MAaTeMaTHKH KaK 4YacTh oOIeu
KyJIbTYpbl UEJIOBEYECTBA;, PA3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  ITO3HABATCJILHOM  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTHA MBIIUICHUS, HWHTEpeca K U3YYCHHI0 MaTeMaTUKH; (OpMHUpPOBAHUE
(GYHKIIMOHAIBHON MAaTEMaTUYECKOU IPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKHUE aCMEKThl B PEAIbHBIX KU3HEHHBIX CUTYyalUUsSIX U MHpPH
U3yYeHUH  JIPYTUX  Y4eOHBIX  MNPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMynupoBaTh HUX Ha A3BIKE MaTeMaTHKH H  CO37aBaTh
MAaTE€MAaTUYECKUE MOJIENU, MPUMEHSATh OCBOCHHBIM MaTEMAaTHUYECKUW amnmapar JJis
peuieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATH U OLEHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMHU cojiepkaHus Marematukd B 10-11 kiaccax sBISIIOTCS:
«Ywucna u BeUUCIEHUN», «Anredbpa» («Anredpandeckue BHIPAKEHUS», «YPaBHEHUS U
HEpPABEHCTBAY), «Hauana MaTeMaTU4eCKOro aHaJIu3a, «I"eomeTrpus»
(«'eomerpuyeckue GUrypsl U UX CBOMCTBaY, «3MepeHrne reoMeTpUIECKUX BETUINHY ),
«BeposTHOCTh M cTaTUCTUKa». [[aHHbIE JTMHUU Pa3BUBAIOTCS MapajuiebHO, KaXKJas B
COOTBETCTBHHM C COOCTBEHHOMW JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJHA OT JIPYroi, a B
TECHOM KOHTakTe U B3auMmojeicTBuh. Kpome 3Toro, ux oOOBEAMHSIET JIOTHYECKas
COCTaBJISIIONIASs,, TPAAUUMOHHO TpPHUCYIIass MaTeMaTUKE M MPOHU3BIBAIONIAS BCE
MaTreMaTH4YeCKue Kypchl M cojaepkareibHble JHHH. ChopmymupoBanHoe B PI'OC
COO T1peboBaHUE «BIaJCHUE METOJIAaMH JJOKA3aTEIbCTB, AJITOPUTMAMHU PEIICHUS 3a7a4,
ymeHue GopMylIUpoOBaTh OMNPENENCHUsl, AKCHOMbl M TEOPEMbl, MPUMEHSTh UX,
MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJ€ PELICHUS 3aa4» OTHOCUTCS KO BCEM
yueOHbIM Kypcam, a (GOpPMUPOBAHUE JOTMUYECKUX YMEHUU pacrlpeiensieTcs Mo BCEM
rojiaMm oOy4eHHus Ha YpOBHE CpEeIHEro 00111ero oopa3oBaHusl.
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B cootBetctBUM ¢ PI'OC COO martemaTHka sIBIsSE€TCA 00s13aTEIbHBIM MPEAMETOM
Ha JIaHHOM YypoBHe oOpa3oBanud. IIporpammoil mo MareMaTuke IpenycMaTpUBAETCS
u3ydyeHue ydeOHoro mnpeamera «MaTemaTHka» B paMKax TpEX Y4YEOHBIX KYpPCOB:
«Anrebpa M Havaja MaTeMaTHuecKoro aHanuza», «l'eomerpusa», «BeposTHOCTh U
cTaTUCTHKa». DOpMUPOBaHUE JOTMYECKUX YMEHHH OCYIIECTBISETCS HA MPOTSKECHUU
BCEX JIET 00y4YeHHUs] Ha ypOBHE CPEAHEro OO0IIero o0pa3oBaHUs, a DJIEMEHTHI JIOTHKHU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYPCOB.

OO611ee yncI0 YacoB, pEKOMEHIOBAaHHBIX ISl H3yuyeHUs MateMaTuku — 340 yacos:

B 10 xmacce — 170 4gacoB (5 gacoB B Heaenro), B 11 kmacce — 170 gacoB (5 wacoB B
HEJICITIO).
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOTI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUSA

N3ydyeHne MaTeMaTMKU Ha YPOBHE OCHOBHOIO OOILIEro 0oOpa3oBaHUsS HAIIPABIICHO
Ha JOCTM)KEHHE OOYy4aloUIMMMCSI JIMYHOCTHBIX, METallpeIMETHBIX U NPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTaTOB OCBOEHUS YUEOHOI O IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbraTe n3ydeHuss MaTeMaTHKH Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHusl y
obyuarorierocsi OyayT cGOpPMHUPOBAHBI CACAYIOIIME JIMYHOCTHBIE pe3yabTaThl: 1)
rPa’kIaHCKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW IO3HUIIMU OOYYaIOIIETOCS KaK aKTUBHOTO M
OTBETCTBEHHOTO YJICHA POCCHUHCKOrO OOIIECTBA, IMPEJCTABICHHE O MAaTeMAaTHYCCKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUH, MIPOIICAYP I'PAKIAHCKOTO
obmecTBa (BBIOOPHI, OIIPOCH M JAPYIO€), YMEHUE B3aUMOJICHCTBOBAThH C COIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMHU M Ha3HAUCHUEM; 2) MATPUOTHYECKOT0
BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HIACHTUYHOCTH, YBOXKCHHS K
MNPOLULJIOMY W HACTOSIEMY POCCUHMCKOM MaT€MaTWKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHKEHHUSIM POCCUMCKHX MAaTEMaTHKOB W POCCUUCKOM MaTeMaTH4YECKOM IIKOJIbI,
HCTIOJIb30BaHUE ATUX JIOCTHHKEHUM B IPYTHX HAyKaX, TEXHOJIOTUSX, chepax SIKOHOMHUKHU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHoOpMUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUSA, HSTUYECKOTO TOBEACHHUS, CBI3aHHOIO C IPAKTUYECKUM
NPUMECHEHUEM JIOCTHKCHUM HAYKH U JIESATEIBbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIa/Ia B IOCTPOCHHE YCTOMUYUBOrO Oyayiiero; 4) 3¢TeTH4eCKOro BOCIMTAHUSA:
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3CTCTHUYCCKOC OTHOIICHHUEC K MHpPY, BKJIIO4as 9CTCTUKY MATCMATHYCCKHX

3aKOHOMEPHOCTEMN, OOBEKTOB, 3a/lay, PELICHHM, pacCyX AeHHI, BOCHPUUMYUBOCTh K
MaTeMaTH4YECKUM aClEeKTaM pAa3jIu4HbIX BHUJAOB HCKYCCTBa; S) (HU3HUYECKOro
BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUYECKUE 3HAHUS B UHTEpEcax
3I0pOBOr0 M 0Oe30macHOro ooOpas3a >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (3A0pOBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUH W  OTIbIXA,
peryisipHasi pu3ndeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03OPOBUTEIILHON JIESITENBHOCTBIO; 6) TPYA0BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOJIO0HUs, MHTEPEC K pPa3InYHBIM
chepam mnpodecCHOHAIBHON JIeATeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€
NPWIOXKEHUSIMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOp Oynyiei mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO HA MPOTSHKEHUHM BCEU >KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM NMPAKTHUYECKUX 3a/1a4 MAaTEMaTUYECKOU
HaIIPaBIECHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUE BIUSHUS COLIMATBHO-
SKOHOMHUYECKUX IMPOIECCOB HAa COCTOSSHUE NPUPOJHONM U COLMAIBHOM Cpenpl,
OCO3HAHHE TJIO0ATBHOTO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
NpUMEHEHHE MaTeMaTHYECKUX 3HAHWN JJIS pelleHus 3a7ad B OOJACTH OKpyKarouien
Cpeabl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKM HMX BO3MOXHBIX TIOCIEICTBUN JId
OKpY’Karouen cpefipl; 8) HeHHOCTH HAYYHOI O NMO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOUIECTBEHHOW MPAKTUKU, TOHUMAHHE MAaTEMATHYECKON HAyKH Kak
cepsl YeIOBEYECKOM EeITebHOCTH, STANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl Pa3BUTHUS
LUMBWIN3ALIMK, OBJAJCHUE SI3BIKOM MATEMAaTUKH U MaTeMaTUYeCKOW KyJIbTypOWh Kak
CPEACTBOM  TO3HAHMSI MHpPA, TOTOBHOCTb  OCYILECTBISITh  MPOEKTHYIO u
HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUIYaIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOeHUs MpOrpaMMBbl 0 MaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus y oOyyaroiierocst 0ynyt chopMUpOBaHbI METANPEIMETHbBIC
PE3YNIBTATHI, XapaKTEPU3YIOMIHUECS OBIAICHUEM YHHBEPCATLHBIMU TTO3HABATCILHBIMU
JEHUCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMA ~ JICHCTBUSMU u

YHUBCPCAIbHBIMUA PCTYIIAITUBHBIMHU HeﬁCTBHHMH.
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Ilo3HaBaTe/ibHBIE YHUBEPCAJIBHDBIC y‘l66HbIe I[eﬁCTBHH ba3oBble
JIOTHYeCKHe 1eHCTBUS:

BBISIBIISITh M XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTeMaTHYCCKUX
O00OBEKTOB, TOHATHH, OTHONIICHHH MEXIy MOHATHIMH, (GOPMYIHPOBATH OMPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBCHHBIM MPU3HAK KJIAaCCHU(PUKAIIMHA, OCHOBAHUS IS
0000IIeHNsT W CpaBHCHHS, KPHUTEPUU TIPOBOJAMMOIrO aHAjIW3a; BOCIPUHUMATH,
GbopMyITHpPOBaTH U TPEOOPA3OBLIBATE CYKICHHUS: YTBEPAUTEIILHBIC
U OTpUIATC/IbHBIC, E€IWHUYHBIC, YacTHbIE W OOIIWEe, YCIOBHBIC, BBISIBISITH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NIPOTUBOpPeUHsl B (DaKkTaX, JaHHBIX,
HAOJIFOICHUSIX M YTBEPXKICHUAX, TMpejJiaraTh KpUTECPUHU JUISL  BBISBIICHUS
3aKOHOMEPHOCTEH W TPOTUBOPEYMWH; JIeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB
JIOTUKH, ISTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKITFOUCHHUH 110 aHAJIOTHH;

NPOBOJAUTL CAMOCTOSITCJIBHO J0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMBble ¥ OT TPOTHBHOTO), BBICTPAWBATh ApryMCHTAIMIO, MPUBOJWTH NPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJI€HHS U BBIBOJIbI; BRIOMPATh CIIOCOO
pemieHust yuyeOHOM 3aiaud (CpaBHUBATH HECKOJIBKO BApUAHTOB pEIICHHS, BHIOUpATH
HauboJee MOAXOASIINNA C yYETOM CaMOCTOATENBHO BbIIEIEHHBIX KpuTepueB). bazoBbie
uccJie0BaTe/IbCKue NeidCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIILCKUA HMHCTPYMEHT TO3HAHUSA,
dbopMyIUpoBaTh BOMPOCH], (DUKCHUPYIONIME MPOTUBOpEUYHne, MpobiieMy, yCTaHABIMBATH
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIMOTE3y, APryMEHTHUPOBATH CBOIO IO3HIIMIO,
MHEHUE; TPOBOJUTH CAMOCTOSATENHFHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHHUA, MpOIEecca,
BBISIBJICHUIO  3aBHUCHUMOCTEH  MEXIYy  OOBEKTaMH, SBICHUSAMH, IPOIECCAMU;
caMoCTOsATeNbHO  (opMynupoBaTh OOOOIIEHWS W  BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, UCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOITYYEHHBIX
pE3yNbTaTOB, BBIBOJAOB M O00OOIIEHWI; TPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE
mporiecca, a TakyKe BBIIBUTATh

MPEANOJIOAKEHUS O €r0 Pa3BUTUU B HOBBIX ycioBUsX. PaboTa
¢ uHpopMaLHen:

BBISIBIISITH Je(UIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETa Ha BOTIPOC
W IS perieHus 3a7adyu; BRIOWpaTh MHGOPMAIMIO U3 WCTOYHHKOB PA3THYHBIX THIIOB,
aHAM3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUAOB W (PopM
MPEICTABICHUS;, CTPYKTYPUPOBAaTh HH(POPMAIHIO, MPEACTABIATh €€ B Pa3IMYHBIX
dbopmax,
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WUIIOCTPUPOBaTh  IpadHUyueck;  OLEHHMBATh  HAAEKHOCTh  MHPOpPMAIMU IO
CaMOCTOSTEIBHO CPOPMYIHMPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHHMBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCHPUHHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU
U LEeIsIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pE€HHUS B YCTHBIX U
NMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAYy PELICHHUs 3aJadyd, KOMMEHTUPOBATh
NOJIYYEHHBI pe3yabTaT; B XOJ€ OOCYXIEHHs 3a/aBaThb BOIPOCHI IO CYIIECTBY
oOcyxJ1aeMoi TeMbl, MPOOJIEMBbI, pelIaeMoi 3a7auu, BHICKAa3bIBaTh UJECH, HallCJICHHbIC
Ha TIOMCK PELIEHUS, COMOCTABIISITE CBOU CYKJECHHS C CYXKACHUSMU JIPYTUX YYACTHUKOB
auanora, OOHapy»KMBaTh pa3liMYUE W CXOJICTBO TMO3UIIMHA, B KOPPEKTHOU Qopme
(bopMynHpoBaTh Pa3HOTJIACHS, CBOM BO3PAXKEHUS; MPEICTABISATh PE3YIbTATHl PEIICHHUS
3a/layu, HKCIIEPUMEHTA, MCCJEIOBaHUA, MPOEKTa, CAMOCTOATEIHLHO BhIOMpaATh (popmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTMTOPHUU.

PeryiasiTuBHbIE YHHMBepPCAJIbHbIE YUeOHbIE eiicTBUSA CaMoopranu3anusi:

COCTaBJIATH IUIAH, AJTOPUTM PEIICHHUS 3aJlaud, BBIOMpaATh CIOCOO pEIIeHUs ¢
y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh W
KOPPEKTUPOBATh BapHAHTHI pelIeHU ¢ yuéToM HOBOM mHpopMammu. CaMOKOHTPOJIb,
IMOUMOHAJILHBIH HHTEJUICKT:

BJIaJICTh HAaBBIKAMHU IMO3HABATEIIBHOU pedIIeKCHM KaK OCO3HAHUS COBEPIIIAEMBIX
JNEWCTBHM H MBICIUTEIBHBIX TIPOILIECCOB, HMX PE3yJIbTaTOB, BIAACTh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca M pe3ysibTaTa pEIICHUsS MaTeMaTUYeCKOU
3a7a4u; NPEABUNIETh TPYAHOCTH, KOTOPbhIE MOTYT BO3HUKHYTh IPH PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEW; OIICHMBATh COOTBETCTBUE pe3ybTaTa
[EJIN W YCIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHKCHUS PE3yJbTaTOB
JESTENBbHOCTH, HAXOAUTh OIMUOKY, JaBaTh OICHKY NPUOOPETEHHOMY  OIBITY.
CoBMecTHAasl AeSITEJIbHOCTD: IOHUMATh U UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUIYaIbHON paOOThI TP PEIICHUH yUYeOHBIX 3a/1a4, MPUHUMATH 11€7Tb COBMECTHOU
NEeATEeNbHOCTH, TUIAHUPOBATh OPTraHU3allUI0 COBMECTHOW PadOThl, pacHpeneisiTh BUIbI
paboT, TOroBapuBaThC, 0OCYKIATh MPOIECC U Pe3yabTaT paboThl, 0000IIATh MHCHUS
HECKOJIBbKHX JIOJICH; y4aCTBOBAaTh B TPYMIOBHIX (hopMax paboThl (0OCyxkaeHus, 0OMEH
MHEHHUI, «MO3TrOBbIE IITYpMbl» U HWHbBIE), BBIINOJHATH CBOIO 4YacTh pabOThl H
KOOPAVUHUPOBATh CBOM JEUCTBUS C APYTMMHU YJIEHAMH KOMAaHJbl, OLICHUBATh KaueCTBO
CBOEro BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU
B3aUMOJICCTBHUSI.

10
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NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yNbTAaThl OCBOCHUSA MPOTPAMMblI IO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeJHEro oOuiero o0pa3oBaHus MPEACTABICHBI IO TojlaM 00ydYeHUs
B PaMKax OTAEJIbHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIIMX pa3feiaxX MporpaMMbl 110
MaTeMaTuKe.

OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbit Kypc «AnreOpa U Havajga MaTEMaTUYECKOTO aHAIHM3a» SBJSETCS OJHUM
13 HanboJjee 3HAUMMBIX B MPOTrpaMMe CPETHEro o0IIero 0oOpa3oBaHMs, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OOeCHeYrMBaeT MHCTPYMECHTAIBHYIO 0a3y IS HU3Y4eHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIPyrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIIUIEHHE OOYYarolIMXCSd Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHUS
y4eOHBIX KypcOB MHGOPMATUKH, OOIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax
yueOHOro Kypca «Anredpa M Haudaja MaTeMaTHYECKOro aHalid3ay oOywarouiuecs
OBJIaJICBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTopas (OpMyIUpyeT
CBOM JIOCTH)KCHHS B MaTeMaTU4YECKOH dopme.

VY4eOHbIit Kypc anreOpbl U Ha4ajl MAaTEMAaTHYECKOTO aHaJIn3a 3aKJIabIBACT OCHOBY
JUISL  YCTIELTHOTO OBJAJICHUS 3aKOHAMU (U3UKH, XUMHH, OWOJOTHH, TOHHUMAaHUS
OCHOBHBIX  TEHJEHIMHA DKOHOMHKM U  OOIIECTBEHHOM  JKU3HH,  IO3BOJISIET
OPHUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX B IOBCEAHEBHOW >XU3HH. B TOXe Bpemsi OBIaJeHUE
a0CTPaKTHBIMU U JIOTHYECKH CTPOTMMHU MaTEMaTUYECKUMH KOHCTPYKIMSIMU Pa3BHBACT
YMEHHUE HAaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHUHHOCTH YTBEPXKICHUS,
UCIOIb30BaTh OOOOIIEHWE W KOHKPETH3alMI0, a0CTparupoBaHUE U AHAJIOTHIO,
dbopMupyeT KpeaTHBHOE M KPUTHYECKOE MbIIUIeHHE. B Xome m3ydeHus anreOpbl U
HaJaJl MaTeMaTHYeCKOro aHaiW3a Ha YPOBHE CpemHero oOmero oOpa3oBaHMs
oOydJarommecsi  TMOJY4alOT  HOBBIM  ONBIT  pENICHUS  NPUKIATHBIX  3aj]ad,
CaMOCTOSITEJILHOTO TOCTPOCHHSI MAaTeMaTUYECKUX MOJENeH peadbHbIX CUTYyallud U
MHTEPIpPETALUN TOJTYUYCHHBIX PEIICHUM, 3HAKOMSTCS C MpPUMEPAMU MATEMaTHUYECKUX
3aKOHOMEpPHOCTEH B TMpUPOAE, HAyKe U B HUCKYCCTBE, C  BbIJAIOIIUMUCS
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

VYueOHblil Kypc anreOpbl M HayaJl MaTEMAaTHYECKOTO aHaiu3a o0Jagaer
3HAUYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peaau3yercs Kak uepes
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y4eOHbII MaTepHuall, COCOOCTBYIOMIMKM (POPMUPOBAHNUIO HAYYHOI'O MUPOBO33PEHM S, TAK
U uepe3 crneuu(uky ydeOHOH MAEATEeIbHOCTH, TpeOYIOUIEH CaMOCTOSATENbHOCTH,
AKKYpaTHOCTH, IPOAOJDKUTEIBHON KOHIICHTPAlMM BHUMAHUSA U OTBETCTBEHHOCTH 34
IIOJIy4YEHHBIN pe3yJIbTarT.

B ocHoBe Meronuku 00ydeHHs airedOpe M HadajgaM MaTeMaTHYECKOro aHajlu3a
JICKUT EATETbHOCTHBIA MPUHIUI OO yUYEeHHUSI.

B crpykType mporpaMmbl M0 anredpe ¥ HadajgaM aHaliu3a BBIICISIOTCS
CIIENYIONINE  COJACPKATECIbHO-METOUYECKUE JIMHMKM: «YHucioa ¥ BBIYUCIICHHSY,
«Dyukuu U rpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Hauama maTeMaTHYeCKOTO
aHanu3a», «MHOXXeCTBa M JIOTHKa». Bce OCHOBHBIC COJEPIKATEIHLHO-METOIUYCCKUC
JUHUU M3YYAIOTCS HA MPOTSHKEHUH JBYX JIET OOYYEeHHS Ha YpPOBHE CPEIHEro OOIIero
o0pa30oBaHus, €CTCCTBEHHO JOIOJHSS JIPYT JIpyra W MOCTEIICHHO HACHIIIAsCh HOBBIMHU
TEeMaMU W pasjeiiaMu. JlaHHBIH y4eOHBIN Kypc SIBISETCS MHTCTPATHUBHBIM, MOCKOJIBKY
o0BeUHSAET B ceOE CONep)KaHWe HECKOJbKMX MaTEeMaTHYCCKUX JHMCIMILIMH: aiare0pa,
TPUTOHOMETPHS, MaTEMAaTHICCKUN aHAIM3, TCOPUST MHOKECTB | Apyrue. [Io mepe Toro
Kak oOydaromrecs OBJIaJeBarOT BcE Oosiee IMMPOKAM MAaTEeMaTHUYCCKHM anmnapaTroM, Y
HUX TOCIEAOBAaTeNbHO (OpMUpYETCSs U COBEPIIEHCTBYETCS yMEHHE CTPOUTH
MaTEMaTHYECKYI0 MOJIE]b PEaNbHOM CUTYyallMH, TPUMEHSITh 3HAHUS, MOJTY4YEHHBIE B
yueOHOM Kypce «Anrebpa M Hauyajga MaTeMaTHYECKOTO aHallu3ay, Ui pelieHus
CaMOCTOATENLHO  CHOPMYIMPOBAHHOW  MaTeMaTHYEeCKOM  3amayu, a  3aTeM
MHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3yabTarT.

CopepxarenbHO-MeTOAMYECKass JIMHUA «Yucia ¥ BBIYMCICHUS» 3aBepIlacT
dbopMHUpOBaHUE HABHIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO HAa YPOBHE OCHOBHOI'O 00Iero ooOpasoBanus. Ha ypoBHe cpemHero oOriero
oOpazoBaHus  oco0oe  BHHUMaHHE  yAensercs  (OPMUPOBAHHIO  MPOYHBIX
BBIYHMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B C€0s HMCIOIB30BAHUE PA3IUYHBIX (HOpM
3aMKCH TEUCTBUTEILHOTO YUCIIA, YMEHHUE PAIMOHAIBHO BBITIONHSTH JCHUCTBUS C HUMHU,
7enath TPUKUIKY, OIEHWBaTh pe3yabraT. OOydaronmiuecss TOMYyYarOT HAaBBIKH
NpUOTMKEHHBIX BBIUMCICHUHN, BBIIOJHEHUS JEUCTBUNA C YWCIAaMU, 3allMCAaHHBIMA B
CTaHAApTHOW (opMe, WCIONB30BAHUS MaTEeMaTHYECKUX KOHCTAHT, OICHUBAHUS
YHCIIOBBIX BBIPOKCHUIA.

ConepxarenpHass JNWUHUA «YPAaBHCHHS W HEPABEHCTBA» peaU3yeTCs Ha
MPOTSHKEHUHN BCETO 00y4YEeHHUs HAa YPOBHE CpeaHEro ooIiero oopa3oBaHus, MOCKOJIbKY B
KOKIOM paszfene NporpaMMbl TMPEAYCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaromuecs: OBIaICBAIOT PA3TUIHBIMUA METOJAMH PEUICHUS TEbIX, PAllHOHATHHBIX,
UPPAMOHATBHBIX, TMOKA3aTEIbHBIX, JIOTAPUPMHUUECKHUX ¥ TPUTOHOMETPUUECKHX
ypaBHEHHWI, HEPAaBEHCTB W HX CHCTEeM. lloydeHHbIE YMEHHS HCIOJB3YIOTCS TIpU
UCCIIeTOBaHNA (PYHKIIUN C TIOMOIIBIO MPOW3BOAHON, PEIICHUU MPHUKIATHBIX 3a1ad U
3alad Ha HaXOXKJICHHWE HaWOOJBIINX W HAWNMEHBINNX 3HadYeHWd GyHkmmu. JlanHas
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cojiepKaTeNibHasl JIMHUS BKJIIOYAET B ce0sl Takxke (GOPMUPOBAHME YMEHHM BBIMOJIHATH
pacuétbl 1o (opmyiaaMm, npeoOpa3oBaHus LENbIX, PAlMOHAIbHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAKXKE BBIPAKECHUM, COAECPKAIIUX CTEICHU H
norapudmel. brnarogaps uW3ydeHHIO alreOpanyeckoro marepuanga  [MpPOUCXOJIHT
JanbHellee pa3BUTHE aJTOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJIEHUSI 00y4arOIIuXCs,
bOpMUPYIOTCS HABBIKM JICAYKTHUBHBIX pacCyXIACHUU, pabOTbl C CUMBOJBHBIMU
(dopMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEHl B BHJE PABEHCTB U
HepaBeHCTB. AureOpa mnpemynaraeT 3(QQEKTUBHbIE WHCTPYMEHTHI I PEILICHUs
NPAKTUYECKUX U €CTECTBEHHO-HAY4YHbIX 3a7ay, HarjasilHO JE€MOHCTPUPYET CBOHU
BO3MOKHOCTHU KaK SI3bIKa HAYKHU.

ConepxatenbHo-MeTonuueckas  juHusg  «DyHkuuu u  rpad@uku»  TECHO
NEPEIIeTAaeTCsl ¢ APYTUMU JIMHUSAMU Y4eOHOTr0 Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIIEIOBATEIBHOCTh ~ M3Y4YEHUs  Marepuana. M3yueHHe  CTENEeHHOM,
NOKa3aTeIbHOM, JIOTapudMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUMH, UX CBOWMCTB U
rpadMKoOB, HCMOJIb30BaHWEC (YHKUMK MJI1 penieHus 3a7ad W3 JAPYrux Y4ueOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U
C pelIeHHeM ypaBHEHHUM W HepaBeHCTB. [Ipu sToM OoJibllioe BHUMaHUE YIEISETCS
dbopMHUpOBaHUIO YMEHHS BbIpakaTh (POpMyJTaMU 3aBHCHUMOCTH MEXAY Pa3IMYHBIMU
BEJIMYMHAMH, WCCIEAO0BATh MOJNy4YCHHbIE (YHKIUMHU, CTPOUTH WX rpaduku. Matepuan
COJIepKAaTENbHON JIMHUM HAlEJEH Ha Pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOLIMX
BBIP@)KaTh 3aBHCUMOCTH MEXJY BEIMYMHAMU B Pa3IU4YHON (OopMe: aHAIUTUYECKOH,
rpaduyeckoi u caoBecHOH. Ero n3ydenne cnocoOCTBYeT pa3BUTHIO AITOPUTMHUIECKOTO
MBIIICHHS, CTIOCOOHOCTH K 000O0IIECHUIO M KOHKPETHU3AIIUH, UCTIOIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass JuHUS «Havanma MareMaTH4ecKOro aHaiu3a IO3BOJIAET
CYIIECTBEHHO pAaCIIMPUTh KPYyr KaK MaTEMaTHYECKHUX, TaK WM NPUKIAIHBIX 3a/]ad,
JOCTYITHBIX OOYYaIOIUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXXHOCTh HCCIEIOBaTh U
cTpouTh Tpaduku (QyHKIUH, oNpenensTh UX HAuOOJbIINE U HAUMEHBIIUE 3HAYCHUS,
BBIYHCIIATh IUTOMIAAn (GUTYyp U OOBEMBI TeJN, HAXOAWTh CKOPOCTH U YCKOPEHUS
nporeccoB. ConeparenbHas JHMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH TOCTPOCHHUS
MAaTEMaTHYECKUX MOJEJEN pEaNbHBIX CUTYyallMid, HAXOKICHUS HAWJTYyYlIEero peleHUsl B
MPUKIAIHBIX, B TOM YHUCJE COLMAIBHO-3)KOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MAaTHYECKOIO0 aHajlu3a CIOCOOCTBYET pAa3BUTHUIO aOCTPaKTHOTO,
(bOopManbHO-IOTHYECKOTO ¥ KPEaTHBHOTO MBINUICHUSA, (DOPMUPOBAHHIO yMEHUH
pacrno3HaBaTh NPOSIBIICHUS 3aKOHOB MAaTE€MATUKH B HAyKe, TEXHHMKE M HCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIIAIOUIUXCS pPE3yJbTaTax, MOJIYYEHHBIX B XOJE€ Pa3BUTHUSA
MaTeMaTUKU Kak HayKH, U UX aBTOpaXx.

COI[ep)KaTCJ'IBHO-MGTOI{I/I‘-IGCKaH auHusa «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIICHA DJICMCHTaM TCOPHUHA MHOXCECTB. TCOpeTI/IKO-MHO)KCCTBeHHBIC
MNpCACTAaBJICHUS TIPOHU3BIBAIOT BECh KYPC IIIKOJIbHOM MaTeMaTHKU U npcajiararoT
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HanOoJjiee yHHMBEPCAJIBbHBINA S3bIK, OOBEIAMHAIOIIMIA BCE pa3/iesibl MaTeMaTHUKU U €€
MPUJIOKEHU I, OHU CBSI3BIBAIOT pa3HbIe MAaTEMAaTUUECKUE AUCIUIUIMHBI B €IMHOE LIEJIOE.
[ToaToMy BakHO JaTh BO3MOXKHOCTH OOy4YawIlieMycsi TMOHHUMATh TEOPETUKO-
MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKU U UCTIOJIB30BaTh €T0 JIJISl BBIPAXKEHUS
CBOMUX MBICJIEH.

B yueOHOM Kypce «Anrebpa u Hauajga MaTEMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTE€MaTHYECKOTO0 MOJICIUPOBAHUsI, KOTOPbIE MPU3BAaHbI C(HOPMUPOBATH
HABBIKM TIOCTPOCHMSI MOJEJCH pealbHBbIX CUTyallud, UCCIICIOBAHUS ATUX MOJCIECH C
MOMOIIIbIO  affapara ajareOpbl W MaTeMaTHYEeCKOTO aHalv3a W HWHTepIpeTaluu
MOJIYYEHHBIX pPe3ybTaToB. Takue 3alaHus BIUIETCHbl B KaXIbI M3 pa3/ieiioB
porpaMMbl, TTOCKOJIBKY BECh Marepuaj yueOHOTO Kypca IIMPOKO HUCTIONB3YeTCS IS
pelieHrs TPUKIATHBIX 3aaad. [lpu  pemeHun peanbHBIX MPAKTHYECKUX —3a7a4
oOydJaromuecs: pa3BUBAIOT HAOJIOATEILHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AaHAJOTHUIO, 0000ImMAaTh W KOHKPETU3UPOBATH
npobaemMy. JlesTenpbHOCTh 0 (DOPMUPOBAHUIO HABHIKOB PEIICHUs] MPUKIAIHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE M3YUYEHHS BCEX TeM Y4eOHOro Kypca «Ausredpa U Havasia
MaTE€MaTHYECKOTO aHAIIN3a.

OO611ee 4yMcI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3YUYeHHs] yueOHOTo Kypca «Anredpa
¥ HayaJla MaTeMaTudeckoro a"aiauza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca B
Heento), B 11 kmacce —102 gaca (3 yaca B Hezelo).

COJEPXAHUE OBYUYEHUA

10 KJIACC Ywuciia v BbIYHCICHUSA

Panvonanpabie umncia. OOBIKHOBEHHBIE U JECATHUYHBIE JpOOH, TMPOIICHTHI,
OeCKOHEUHbIE TIEPHOaUYECKUe IpoOu. ApudMeTHYecKre orepanuu ¢ parioHaTIbHBIMU
qucliaMH, TTpeoOpa30BaHUs YUCIIOBBIX BhIpakeHUH. [IpuMenenne npobeil u MpoleHTOB
JUISL pELLICHUS MIPUKIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUM U PEaIbHOW KU3HMU.

JlelictBuTenbHBIE  yucaa.  PanuoHanbHele M MPPALMOHAIBHBIE  YHUCIIA.
Apudmernyeckue omepanuu ¢ JSHCTBUTEIBHBIMH  uuciaamMu. [IpuOmmkEHHBIC
BBIYMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crenens ¢ uensiM nokasateneMm. CtannaptHas Gopma 3anucu AeHCTBUTENBHOTO
yrcia. Mcronp3oBanne moaxoasimeid popmMbl 3aNTUCH ICHCTBUTEIIBHBIX YUCEIT IS
pEILICHUS MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnyecknil KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudpMeTHUeCKUMU
KOPHSIMU HAaTypaJIbHOM CTENEHMU.

CuHyC, KOCMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTa.
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YpaBHeHUS ¥ HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKEHU . OcHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

YpaBHeHHe, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelleHUe HepaBeHCTBa. Meron
VHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemienue nppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHOMEeTpUYECKUX YPaBHEHU M.

IIpyuMeHeHne ypaBHEHUMM W HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3ajay U
3a/lay U3 pa3IuvHbIX 00J1acTeil HAyKHU U peaNbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyukIms, cnocodsl 3ananus ¢yHkuuu. ['padux Qynkiuu. B3zaumHo oOGparHbIe
byHKIIUN.

O6nactp omnpeaeneHds M MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢dyHkumm.
[TpomexyTKH 3HAKONOCTOSAHCTBA. YETHBIEC U HEUETHBIE (QYHKIUU.

Crenennast (yHKIUS C HaTypalbHbIM U LEJIbIM MoKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaguK KOpHs N-OW CTENEHHU.

Tpuronomerpuueckas OKpyKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMMI
YHCIIOBOI'O apryMEHTA.

Hauana MmaTeMaTH4YeCKOIro aHaJmu3a

ITocnemoBaTeabHOCTH, CHOCOOBI 3aJaHMs MOCJIENOBAaTEIbHOCTEH. MOHOTOHHBIE
II0CJIE10BAaTEIbHOCTH.

ApudmeTrndeckas ¥ TeoOMeTpUUISCcKas Mporpeccu. beckoHewHO yObIBaroIIas
reomeTpudeckas nporpeccus. Cymma 6€CKOHEYHO yOBIBArOIIEH T€OMETPHICCKON
nporpeccun. @opmyia CI0KHBIX TPOLEHTOB. KCronb30BaHUE MPOTrPECCUU ISt

peuiCHus pCalIbHBIX 3aJa4 ITPUKIAJHOI'O XapaKTCpa.

MHo:kecTBA U JIOTMKa
MHoxkecTBO, Onepalyyu HaJ MHOXXECTBAMHU. JlnarpamMmbl
Oiinepa—Benna. [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO — ammapara  Jjist
ONMCAaHUS  PEAJBHBIX IPOLECCOB U SBJIECHUMN, IPHU PEIIEHNUH 3a]1a4 U3 IPYTUX
y4ueOHbIX TpeaMeToB. OrnpeneneHue, TeopemMa, CleiCTBUE, T0Ka3aTeIbCTRO.

11 KJIACC Yucsa 1 BBIYUCJTCHUA
Harypanensbie u nensie uyncia. [Ipu3Haku JeIMMOCTH HETBIX YUCEII.
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CreneHb ¢ pauMOHAIBHBIM TOKa3zaTteneM. (CBOHCTBAa  CTEICHM.
Jlorapudm uncna. JlecssTHuHbIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUsS M1 HEPABEHCTBA

[IpeoGpazoBaHue BBIpAXKEHUM, COAEPKALTUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHHM, COIEpXKAIIUX CTEIEHU C  palMOHATBHBIM
[I0Ka3aTeNIeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3aTenpHbIe YPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

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

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3InYHbIX 00J1aCTell HAYKH M peaIbHON KU3HHU.

DOyHKUUH U TPaPUKH

Oyukius. [lepuonnueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI QyHKIIMK. HanOosnbiee u HauMeHblllee 3HaueHue (PyHKIIUu
Ha MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

ITokazarenbHas u jorapudmMudeckas QyHKIIUHA, UX CBOWCTBA U TpaduKy.

Hcnons3oBanne TpadukoB (GYyHKIMA I8 pEIIeHUsS YpaBHEHWM M JIMHEWHBIX

CUCTEM.

Ucnonb3oBanue  rpadukoB (QyHKOMM I8 UCCIEIOBaHUS MIPOLIECCOB

Y 3aBUCUMOCTEM, KOTOPbIE BOBHUKAIOT MIPHU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX
MPEIMETOB U peasibHOM Xu3HU. Havaia MaTeMaTH4eCKOro aHaJau3a

HenpepriBabie hyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

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

[TpousBomHbIe 3MeMEHTapHBIX (QyHKIUN. DOpMyIbl HAXOKIACHHUS MPOU3BOTHON
CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOMHON K MCCIENOBAaHUIO (DYHKIIMH HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoskneHne HamOONBIIETO0 W HAaWMEHBINEro 3HA4YeHHs (QYHKIUU Ha
OTpE3KeE.

[IpumeHeHne NPOM3BOOHOW IS HAXOXKACHUS HAWIY4YIIErO0 pEUICHUs B
MPUKIIAHBIX 3a7avax, JJisl ONpeJeieHUss CKOPOCTH MpoIlecca, 3aJlaHHOro (popmMynoi
WU TpauKOM.

[lepBooOpa3znas. Tabnuia nepBoOOPa3HBIX.
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WuTerpan, ero reoMeTpuueckuii U gpuanyeckuii cMmbicia. Brluucienue uHTErpana
o ¢popmyine Hotorona—JleiOuuna.

NPEAMETHBIE PE3YJIBTATBI

K kxoniy o0ydyenus B 10 kjiacce o0yyaromuics MoxyyuT CIEAyIONINE IPeIMETHbIE
pe3ynbTaThl: UHCIa U BHIYMCIEHHA:

OTIEPUPOBATH MOHATUSIMU: PAIIMOHAIBHOE U ICHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
U JIeCSITUYHAs JpoOb, TIPOIICHTHI; BBINOJIHATh apUPMETHUYECKUE OMepaluu C

palMoOHATBLHBIMU U IEUCTBUTEIBHBIMU
YUCJIaMU; BBITIOJHATh MPUOIMKEHHBIC BBIUMCICHUSI, UCTIONB3YsI MPaBUIa OKPYTJICHUS,

nenaTh

NPUKUJIKY U OIIEHKY pe3y/bTaTa BBIUKMCICHUHN; ONEPUPOBATH MOHATHSIMU: CTEICHb C
IeJIbIM TIOKa3aTesieM, CTaHJaapTHas (opMa 3amucH JCUCTBUTEIBLHOTO YHCIA, KOPEHb
HATypaJIbHOM CTENEHU, UCMOJIb30BaTh MOAXOMSIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX
yucea Al pelIeHUs NMPaKTUYEeCKUX 3aJad W MPEICTaBICHUS JaHHBIX; ONEPUPOBATH
HNOHSATUSMH: CHUHYC, KOCUHYC M TAaHI'€HC MPOW3BOJIBHOTO YIJIa, UCIIOIb30BATh 3aIUCh
IPOU3BOJILHOTO yIJia yepe3 oOpaTHble TPUTOHOMETpUYeCKue (PYHKIMU. YpaBHEHHUSA U
HEepPaBeHCTBA:

ONEpPUPOBATh MOHATHUSIMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJIOE,
palMOHAJIbHOE, UPPALMOHAIIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHHE; BBIMOIHATH TPEOOPa30BaHUs TPUTOHOMETPUUECKUX BHIPAXKEHUN U PENIATh
TPUTOHOMETPUYECKHUE YPABHEHHSI; BBIIOIHATH MPEOOpa30BaHUs LEIbIX, PAIIMOHATBHBIX
U MppAlMOHAJIBHBIX BBIPAXXEHUW U pEIlaTh OCHOBHBIE TUIbI LENBIX, PALIMOHAIBHBIX U
UppAMOHAIBHBIX YPABHEHUI U HEPABEHCTB; IPUMEHSATh YPABHEHUS! U HEPABEHCTBA JJIA
peluieHrs MaTeMaTUYeCKUX 3a1a4 U
3a/lay U3 pa3UYHBIX 00JIACTEH HAYKU U peajbHOW JKU3HHU; MOJCIHUPOBATH PEaIbHbBIC

CUTYaIlUU Ha SI3BbIKE areOpbl, COCTABIISATH BHIPAKCHUS,

YpaBHEHHUSI, HEPABEHCTBA MO YCJIOBHUIO 3a/1auM, UCCIEA0BATh MOCTPOCHHBIE MOAEIH C
MCIIOJIb30BAaHUEM armapara anreOpsl.
DyHKUUM U TPaPUKH:

OTIEpUPOBATH MOHATUSAMHE: QYHKIINSA, CTIOCOOBI 3a1aHus QYHKIIUU, 00JIaCTh
OTIPEJICIICHHS] 1 MHOXECTBO 3HaUeHMI (yHKINHU, rpaduk GyHKIIUHA, B3AUMHO OOpaTHBIE
GyHKIMH; ONEPUPOBATH MOHATUAMU: YETHOCTh U HEYETHOCTh DYHKIMU, HYJIU () YHKIIUH,
MPOMEXKYTKA  3HAKOIMOCTOSIHCTBA;  HUCIOJB30BaTh  rpaduKu

GyHKUMI 1)1 pellieHus] ypaBHEHUH;

CTPOUTH U YUTATh IrpaUKU TUHEUHOU QPYyHKIIMH, KBaIpaTUUYHON (QYHKIUH,
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CTEeNEHHOW (DYHKIMM C LEIbIM IOKa3aTeJIeM; HCIOJb30BaTh rpapuku (PyHKIMM s
HCCJIEI0BaHUS TPOLIECCOB U 3aBUCUMOCTEH MpHU PEIICHUH 3a1ad U3 APYTHX Yy4EOHBIX
NpPEeIMETOB M pealbHOW JKU3HHU, BbIpaXaTb (OpMyJTaMU 3aBUCUMOCTH MEXAY
BenuurHamu. Hayajsa MaTeMaTnyecKoro aHajamsa:
ONEepUpOBaTh  MOHATUSAMM:  [OCJIENOBAaTEIbHOCTh,  apupMeThyeckas U
reOMETpUYECKasi MPOTrPECCUU; OMNEPUPOBATh MOHATHSAMHU: OECKOHEYHO YOBbIBaroIIas
reoMeTpUYecKas porpeccus,
cyMMa 0€CKOHEUYHO yObIBarollell TeOMETPUYECKOI MpOrpeccuu; 3a1aBaTh
NOCJIEIOBATEIbBHOCTH PA3IMYHBIMU CIIOCO0aMU;
UCII0JIb30BaTh CBOMCTBA MOCJIEA0BATEILHOCTEN U IPOrPECCUid JIsl peleHus

peaNbHBIX 3a7]a4 MPUKIAAHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA:

ONECpUPOBATH  MOHATHUSIMHU: MHOXKECTBO, OIEpAlMM  HAJl  MHOXECTBAMU;
YCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar JJis OMUCAHUS PEATIbHBIX
IPOILIECCOB M SIBJICHUM, MPU PEIICHUW 3a7a4 M3 APYrHUX YYCOHBIX MPEAMETOB;
ONEPUPOBATH MTOHATUSIMH: OIIPENICIICHHUE, TEOPEMA, CIEIACTBUE, 10KA3aTEIbCTBO.

K xoniy o0ydenus B 11 kjiacce o0yyaronuics MoxyquT CIEIYIONINE IPeIMETHbIE
pe3ynbTaThl: Unesaa u BbIYMCICHUS:

ONEPUPOBATHh MOHATHUIMHU: HATYPAIBHOE, LEJI0E€ YMUCIO0, UCIOJIB30BAaTh IIPU3HAKU
JEJIMMOCTH LEJIbIX YUCEN, PA3JI0KEHHUE YHCIIA HA MPOCTHIE MHOKUTEIM JJIS1 PELLCHUs
3a7a4; ONEpPUPOBATh IOHATHUEM: CTEIEHb C  PalMOHAJIbHBIM

[I0Ka3aTelIeM;

OTIEpUPOBATH MOHATUSIMHU: JIOTapU(M UrcIa, JECITHUHBIE U HATYPaJIbHbBIE

norapuMsl.

YpaBHeHUS] U HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTEMEHU ISl TIPeoOpa3oBaHUsl BBIPAKCHHM, ONMEPUPOBATH
MOHATUSIMU: IIOKA3aTEJIbHOE YPAaBHEHHWE WM HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIbI
MOKA3aTEIbHbIX YPAaBHEHUW M HEPABEHCTB; BBINOJHATH MPEoOpa3oBaHUs BBIPAKECHUH,
coJieprKalluXx Jiorapu(pMbl, OIEPUPOBATH
MOHATUAMU: JIOTapU(PMUUECKOE YPABHEHHE U HEPABEHCTBO, PEIIaThb OCHOBHBIC THIIBI
JorapuMUYECKUX YpaBHEHUM W HEPABEHCTB;, HAXOAWTh PELICHUS MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABECHCTB; OINEPUPOBATh IMOHATUSMHU: CHCTEMA JIMHEUHBIX
YPaBHEHUU U €€ pEelICHHUE,

WCMOJIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUW Il PELICHHS NPAKTUYECKUX 3a7a4;

HAaXOAUTh PEUICHUS MPOCTENIINX CUCTEM U COBOKYITHOCTEN PAllMOHATBHBIX
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YpaBHEHUII W HEPABEHCTB; MOJEIMPOBATH PEAIbHbIE CHUTyallMd Ha SI3bIKE aireOphl,
COCTaBJIATh BBIPAKEHHUs, YPAaBHEHMS, HEPABEHCTBA M CUCTEMBI II0 YCIOBHIO 3a1a4H,
MCCJEeI0BaTh MOCTPOECHHBIE MOJIENIM C UCIIOJIB30BaHUEM ammnapara aiareOpsl. MyHKIUH
U rpagukn:

ONEepUPOBATH MOHATUAMMU: MEpUOANYEcKas QYyHKIHUSA, TPOMEKYTKA MOHOTOHHOCTH
(YHKIMU, TOYKM DSKCTpeMyMma (YHKIMHM, HAuWOOJbUIEE M HAUMEHbIIEE 3HAUYCHUS
(YHKIMU HA TPOMEXYTKE, UCIOJIb30BaTh MX JJIA UCCIAEAOBAHUS (PYHKUMHU, 33JlaHHON
rpadukom; onepupoBaTh NOHATUIMU: TpadUKU MMOKA3aTeIbHOM, JOorapuPMUIECcKOil
U TPUTOHOMETPUYECKUX (YHKUUN, M300pakaTb MUX HAa KOOPJAMHATHOM IUIOCKOCTH U
UCIIOJIb30BaTh JJIsl PEIICHUs] YPABHEHUN M HEPABEHCTB; M300pa)kaTh HA KOOPJAMHATHOMN
IUIOCKOCTH TpadUKU TMHEHHBIX YpaBHEHUN
U UCIIOJIb30BAaTh MX [JISl PEIIECHUS CHUCTEMBl JIMHEWHBIX YpPaBHEHWW; HMCIOJIb30BATh

rpaduku GyHKIMNA IS UICCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEM

U3 Ipyrux yueOHbIx qucuurind. Havana
MaTeMATHYEeCKOI0 aHAIN3A:

ONEpUPOBATh TOHATUSIMH: HeNpepbiBHASA (DYHKIMSA, NPOU3BOJAHAS (DYHKIIHH,
UCIIOJIb30BaTh T€OMETPUUECKUI U PU3MUECKUI CMBICT TIPOU3BOIHOM JJIS pelIeHUs
3azay;

HaXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIMMA, BHIYUCISTH MPOU3BOIHBIE

CyMMBI, TPOM3BENCHMS, YaCTHOTO (YHKIMIA, WCIOJb30BaTh TPOU3BOJHYIO IS
UCcieoBaHus (PYHKIIMM HA MOHOTOHHOCTD

U DKCTPEMYMBI, MPUMEHSATHh PE3yJIbTaThl HMCCJIEJAOBAHMUS K TOCTPOCHUIO TpaduKoOB;
UCIIOJIb30BaTh IPOU3BOAHYIO ISl HAXOKICHUS HAUJIYUIIETO PEeLICHUS

B IPUKJIAJHBIX, B TOM YHUCJIE COLHAIBHO-JKOHOMUYECKHUX, 3a/1a4ax; ONEPUPOBATH
MOHSATUSAMU: TIEPBOOOPA3HAS U UHTETPall, TOHUMATh FT€OMETPUUYECKUI

1 GU3HYECKHUI CMBICT MHTETpalia; HaXOJUTh TIEPBOOOPA3HBIC AIEMEHTAPHBIX ()YHKIIHH,
BBIYHCIISATh MHTETPall

mo dopmyne Hprorona—JleitOnuma; pemars NPUKIAIHBIE 3aJadd, B TOM YHCIIC
COIMAIIEHO-?KOHOMHYECKOTO H

(1)I/IBI/II-IGCKOFO XapakTepa, CpCACTBAMH MATCMATUICCKOI'O aHAJIM3a.
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10 KVIACC

HaumenoBanue pa3gena
(Tembl) Kypca

KomnnuecTBO
4acoB

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI AEATEIBHOCTH
oOy4Jaromuxcs
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MHOX€ECTBAa pAlHOHAJIBHBIX U
NENCTBUTEIILHBIX YUCET.
PanyoHanbHbIE YpaBHEHUS U
HEPABEHCTBA

14

MHoXkecTBO, Onepauuu Haja
MHOX€ECTBaMHU. J(narpaMmsl
Oiinepa—BenHa.

Pannonansabie yncna. OObIKHOBEHHbIE
U JIECSITUYHBIE APOOU, IPOIICHTHI,
OEeCKOHEUYHbIE IEPUOIUUECKUE APOOH.
Apudmernyeckue onepainuu ¢
palMOHAJIbHBIMU YUCIAMU,
npeoOpa3oBaHUs YUCITOBBIX
BeIpakeHuil. [Ipumenenue apobeit u
IIPOLIEHTOB JUIsI PELIEHUs TPUKJIIAIHBIX
3a71a4 U3 pa3JIUYHbIX OTPACIIEH 3HAHUU
Y peaJbHOU JKU3HU.

JlecTBUTENBHBIC YHCIIA.
PanmonanbHble M MppauOHAIBHBIE
yucia. ApupMeTudecKrue onepainun ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.
[TpubnuxkEHHBIC BHIYUCIICHHUSI, IPABUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA
pe3yabpTaTa BBIYUCICHUM.

Hcnoab3oBarsb
TEOPETUKOMHOKECTBEHHBIN

amnmapar JJisl OUCaHUs X0J1a

pelieHrs MaTeMaTUYeCKUX 3a7ad,

a TaK)Ke peajbHBIX MPOIECCOB U
SBJICHUHM, TPU PEIICHUH 33724 U3
JIPYTUX y4eOHBIX MPEIMETOB.
OnepupoBaTh NOHATHSIMM:
pPalMOHAIBHOE YUCIIO, JEUCTBUTEIILHOE
YKCJI0, 0OBIKHOBEHHAsSI IPOOD,
JeCATHYHAS APOOb, TPOIICHTHI.
BeInoaHATH apudMeTHIESCKHE
orepaluu ¢ palioOHaJIbHBIMU U
JIEUCTBUTECIBHBIMH YHCIIAMHU,
NPUOIMKEHHBIC BEIYUCIICHHS, UCTTOTB3YS
npasuiia okpyrienus. Jdemarb
NPUKHAKY M OLEHKY pe3yJibTaTa
BBIUMCIICHUM.

OnepupoBaTh NOHATHIMM:
TOXJIECTBO, YPABHEHUE, HEPABEHCTBO;
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ToxnecTBa ¥ TOXKIESCTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. MeTOI HHTEPBAJIOB.
Pemienue nennix u
JTpOOHOpAIMOHATBHBIX YPAaBHEHUHN 1
HEpPABEHCTB

LIEJIO€ U PALlMOHAJIBHOE YPaBHEHUE,
HEPABEHCTBO.

BbInoJHATH Npeodpa3oBaHMsl LEIbIX
Y palMOHAJIBHBIX BbIpakeHUU. Pemiarh

OCHOBHbIE THUIIBI TEJTBIX
UppaLOHATBHBIX ypaBHEHUH u
HEPaBEHCTB.

IIpuMeHATH palioHaIbHbIC
ypaBHEHHUS U HEPABEHCTBA IS
pELICHUs] MAaTEMAaTUYECKUX 3aJlady U
3aJla4y U3 pa3IudHbIX 00JacTei HayKu U
pEAIBHOM KU3HU

22
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Oyukiuu 1 rpapuku. CTeneHpb
C LICJIBIM TOKAa3aTesIeM

@DyHKIIMS, CIOCOObI 3aaHusl (PYHKIUU.
B3aumuo oOpatubie ¢pyHkuuu. I'paduk

byHKIUY.

OO6nacTh onpenesieHHs] U MHOKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpomexyTKH 3HAKOIIOCTOSIHCTBA.
UETHbie 1 HEUETHBIC PYHKIIUH.
CreneHp C LENBIM IOKA3aTENIEM.
CranmaptHas  ¢dopma  3amucu
JICUCTBUTEJILHOI'O YHCJIA.
Hcnonb3oBanue noaxoasiien Gopmbl
3alUCHU JEUCTBUTEIIBHBIX YUCET JIS
peleHns NPaKTUYECKUX 3a1ad U
NPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSAMM: PYHKIUS,
croco0bI 3a1aHMs PYHKIUHU, B3aUMHO
oOpatHble (pyHKIUHU, 00J1aCTh
OTIpEIEICHHUs] © MHOYKECTBO 3HAUEHU I
¢bynkuuu, rpaduk GyHKIUN; YETHOCTD U
HEYETHOCTh (DYHKIIMH, HYJIU QYHKIIUH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA.
BhINOJIHATH npeodpa3oBanus
CTeMEeHEel C WeJIbIM IOKa3aTesIeM.
Hcnonb3oBaTh cTaHAApTHYIO (GOpMy
3allUCU  JEMCTBUTENBHOIO  YHCIA.
DopMyJIHPOBATH

1 WUIIOCTPUPOBATH rpapuuecku

Crenennas QyHKIIUS ¢ HATypaJbHBIM U
eabIM nokasareineM. E€ cBolicTBa 1

rpaduk

CBOMCTBA CTEIIEHHOU

byHKIIH.
Boipaxats popmysiamMu 3aBUCUMOCTH

MCIXKAY BCINYUHAMMU.

HUcnoab3oBars nngposbie pecypesbl
JUTsl IOCTpOeHUsI TpadUKOB (PYHKITUU U
V3Y4YCHUS UX CBOMCTB

23



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

Apudmernyeckuii KOpeHb N—
Ol CTEIICHU.
WppaunoHaibHble ypaBHEHUS

1 HEPABEHCTBA

18

Apudpmernyeckuii KOpeHb

HATypAJIBHOU CTENEHU. JIeUCTBUSA C

apupMETHUECKUMU KOPHIMU N—Oii
CTETICHU.

Pemienue HPppaIOHAIIBHBIX ypaBHCHI/Iﬁ

U HCPABCHCTB.

CaoiicTBa 1 rpaguk KOpHs N-0i
CTEIIEHU

DopMyIHMpOBaTh, 3aIIMCHIBATH B
CUMBOJIMYECKOH (popme u
WLIIOCTPUPOBATH IPUMEpPaMHU
CBOMCTBA KOPHS N-OU CTEIECHU.
BeimosHsATH  TIpeoOpazoBaHUs
VUPPALMOHAIBHBIX  BBIPAYKECHUM.
Pemarse OCHOBHBIE THUIIBI
VPPALMOHAIBHBIX YPaBHEHUM U
HEPABEHCTB.

IIpumeHATH IS

PA3JIUYHBIX 3ajJa4 HppaluOHAJIbHBIC

YPaBHCHUA U HCPABCHCTBA.

CTpouTh, YMTATH rPaQUK KOPHS N-0i

CTCIICHHU.

HUcnoab3oBaTh HU(PpPOBBIE pecypchl
JUISL TTIOCTPOSHMSI TpapuKoB PYHKITUHA 1

W3YyYEHHS UX CBOWCTB

peleHunst
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DopmyIibl TPUTOHOMETPUHU.
TpuUroHomeTpuyecKue

YpaBHEHUS

22

CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO
apryMmeHnTa. ApKCHHYC, apKKOCUHYC U
apKTaHT'€HC YUCIOBOTO apryMEHTa.
Tpuronomerpuveckasi OKpyKHOCTb,
oTpeieNieHue TPUTOHOMETPHUECKHUX
(YHKIHIA YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUICCKUX BBIPAKEHUH.
Perenne TpUroHOMETPUYECKUX
YpaBHECHUH

OnepupoBatb NOHATHAMH: CHHYC,

KOCHMHYC M TaHI'CHC IIPOU3BOJILHOI'O

yria.
HUcnonb3oBare 3an1uch
MIPOM3BOJIBHOIO yTiia yepe3 00paTHbIe
TPUTOHOMETPUUYECKHE (PYHKIUU.
BeinoHATH Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI.
Pemiatb OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX YPABHEHUN
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IlociaenoBaTenNbHOCTH U

pOTrpeccuun

ITocnegoBaTeIbHOCTH, CITOCOOBI
3a1aHuUs MTOCICAOBATCIIbHOCTCH.
MOHOTOHHBIE MOCIICIOBATCIBHOCTH.
ApudmeTnyeckas ¥ reOMETPUUIECKasI
nporpeccun. beckoHeuHO yObIBaroIIast
reoMmerpudeckas nporpeccusi. Cymma
OecKkoHEeUHO yObIBaroIIeH
T€OMETPUICCKOM MPOTPECCHH.
dopmyia CI0KHBIX MTPOIICHTOB.
Hcronp30oBaHue IPOTPECCHH IS
pEIICHUS peallbHbIX 3a/1a4
IIPHUKJIATHOTO XapaKTepa

OnepupoBatb NOHATUSIMH:
HOCJIEI0BATENBHOCTD,

apudmMeTHdecKast ¥ reoOMeTprIecKas
nporpeccun; 0eCKOHEYHO yObIBarouas
reoMeTpuIecKas porpeccusi, CyMma
OecKkOHEeUHO YObIBaOIICH
reOMETPUYECKON MPOTpeccuu.
3agaBaTh NOCIIEIOBATEIILHOCTH
Pa3IUYHBIMU CIIOCOOAMU.
IIpuMeHATH (opMyTy CIIOKHBIX
NPOLEHTOB [JIsl pelleHHsl 3a7a4
U3 peabHON MTPAKTHUKU

(c MCIIOJIB30BAHUEM KaJIbKYJISATOPA).

HUcnoas3oBarh
MOCJIEAOBATEIIBHOCTEN U TTPOTPECCUI

CBOHCTBA

JUISL  pelleHUs
MPUKIATHOTO XapaKTepa

PCaJIbHBIX 3agad

[ToBTOpeHue, 000061ICHNE,
cUcTeMaTHh3alusa 3HaHUH

OcHOBHBIEC MOHATHS Kypca anreOpsl U
Hayajl MaTEMaTHYECKOr0 aHaJn3a

10 xnacca, 00001IeHNE U
cucTeMaTHh3alus 3HaHUI

IIpyMeHSITHL OCHOBHBIE TTOHATHS Kypca
anreOpbl ¥ HaYaJl MAaTEMaTHIECKOTO
aHajii3a JJIs pelieHus 3a71a4d U3
peabHOM JKU3HU U JPYTUX IKOIBHBIX
JTACIUTIINH
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KUIACC
HanmenoBanue pasnena  KomuuecTBo OcrosHoe conepxanue OCHOBHBIE BUJIbI I€ATEIHHOCTH
(Tembl) Kypca 4acoB oOy4arommxcs
CreneHs ¢ parioHATBHBIM 12 CreneHs ¢ parioHaATBHBIM ®opMyJHPOBATH, 3ANIUCHIBATH B

ITOKa3aTCJICM.

[TokazaTenpHas byHKIHS.
[loka3zaTenbHble ypaBHEHUS

N HCPABCHCTBA

nokazateneM. CBONCTBa CTETICHH.
[IpeobpazoBaHne BhIpaKCHUI,
COJIEpIKaIINX pallMOHAILHBIC CTETICHH.
[Toka3zaTenbHbIC ypaBHCHHS U
HEpaBEHCTBA.

[ToxazarenpHast PyHKIHSA, €€ CBOWCTBA U

rpaduk

CUMBOJIMYECKOH hopme u
WLJIIOCTPUPOBATH NPUMEPAMH
CBOMCTBA CTCIICHU.

IIpuMeHATH CBOMCTBA CTEIICHU JIJIA
npeoOpa3oBaHus BEIPAKESHUM.
DopMyJIHMPOBATH

Y WJJIIOCTPUPOBATH rpapuiecKu
CBOMCTBA MOKAa3aTEeIbHOU ()yHKIIHH.
Pemiatb OCHOBHBIC THIIBI
MOKAa3aTeJIbHBIX YPABHEHUH U
HEPABCHCTB.

HUcnoab3oBats nngposbie pecypehbl
JUTsl IOCTpoeHusl rpaduKoB PYHKITUH U
V3y4YEHUS UX CBOMCTB
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Jlorapugmuyeckas ¢GyHKIHS.
Jlorapudgmuyeckue ypaBHEHUs
1 HEpaBEHCTBA

12

Jlorapudm uucna. [lecsTuanbie u
HaTypaJbHbIE TOTapU(PMBIL.
[IpeobpazoBaHue BhIpaKECHUI,
coJiepKalluX JOorapu@msi.
JlorapudmMudeckue ypaBHEHUS U
HEpaBEHCTBA.

®opMyIHPOBATH, 3alIUCHIBATH B
CUMBO/IMYECKOH (popme u
WLITIOCTPUPOBATH NIPUMepPaMHu
cBoiicTBa jorapudma. BeImoJHATH
npeoOpa3zoBaHus BEIPAKEHUH,
coJiepKallluX JIorapu(mabl.

dDopMyaIHpoBaTh

Jlorapudgmuyeckas QyHkius, e€
CBOICTBa U Tpaduk

U WIIKCTPUPOBATh rpaduyecKu

CBOICTBA JIorapuPMUIECKON QyHKIIUH.

Pematb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPAaBHEHUN U
HEPaBEHCTB.

HUcnoab3oBaTh HU(PpPOBBIE pecypchl
JUISL TTIOCTPOSHMSI TpapuKoB PYHKITHHA 1
W3YYEHHS UX CBOWCTB.

3HAKOMHTBHCS ¢ UCTOPHUEN pa3BUTUS
MaTeMaTUKU
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TpuroHomeTpuyecKue
(GYHKIUHU U UX TPAPUKH.
TpuroHomeTpuyecKkue
HEPaBEHCTBA

Tpuronomerpuueckue GpyHKIMH, UX
CBOICTBa U TpaUKH.

[IpuMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBathb NOHATHEM
nepuoanyeckas QyHkuus. CTpouTs,
AHAJIN3UPOBATH, CPABHMBAThH
rpayKu TPUTOHOMETPUUYECKHUX
byskuuii. ®opMyITHPOBATH

U WLIKCTPUPOBaTh rpaduyecku
CBOMCTBa TPUTOHOMETPUUECKHUX
byHKIUH.

Pemarte npocrenimune
TPUTOHOMETPHUUYECKHE HEPABEHCTBA.

HUcnoab3oBath rpaduku 115 pelIeHUS

TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

HUcnouab3oBaTh HUPpPoOBBIE pecypChl
JUISL TTIOCTPOSHMSI TpapuKoB PYHKITHHA 1

W3YyYEHHS UX CBOWCTB
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IIpousBonHas. IIpumenenue
[IPOU3BOAHOM

24

HenpepoiBuble pyHkunu. Meton
WHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB.
[IpousBoaHast GyHKIHUU.
I'eomerpuueckuit u pusnuecKkuit
CMBICH TTpor3BOAHOMN. [Ipon3BogHbIE
AJIeMEHTAPHBIX (PYHKIUH.
[Ipou3BosiHAst CyMMBI,
IPOU3BECHHUS], YACTHOTO () YHKIIUMA.
[IpruMmeHenune npou3BOIHON K
UCCTIEOBAaHUIO QYHKIIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBL.
Haxosxnenue HanOosbIiero u
HAaUMEHBIIET0 3HaUeHUs (PYHKIIUU Ha
OTpE3KE.

[IpumeneHnne npou3BOAHON IS
HaXO0XJCHUS HAWJIYYIIEro PELICHUs B
NPUKIAJAHBIX 3aJa4ax, s
OIPENEIICHNUs] CKOPOCTH Ipolecca,
3a1aHHoTO (hOopMyIOi Wiu rpaguKoM

OnepupoBarthb MOHSITUSIMU

HernpepbiBHAs (PYHKIUS; MPOU3BOIHAS

byHKIUU.
Hcnonb3oBaTh TEOMETPUYECKUN U

(buU3HYECKU CMBICT IPOU3BOIHON

Ut perieHus 3aaa4. Haxoaursb
IIPOU3BOJHBIE

AIIEMEHTAPHBIX (DYHKIMI, BHIYUCIATH
IIPOU3BOJAHBIE CYMMBI, ITPOU3BEICHMUS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO IS
uccienoBaHus QYHKIIMU Ha
MOHOTOHHOCTH M 3KCTPEMYMBI,
NPUMEHSATDH Pe3yJbTaThl
UCCJIeI0BAHUSA K TTOCTPOCHUIO
rpaduxoB. IIlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJICHUS HAUTy4IIeTro
pEIICHHs B IPUKIIATHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax.
3HAKOMHTBHCS ¢ UCTOPHUEN pa3BUTUS
MaTeMaTH4YEeCKOI0 aHalln3a
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WuTerpan u ero npuMeHeHus 9 [lepBooOpa3znas. Tabnuua
OnepupoBarthb MOHSTHUSIMM:
epBOOOPA3HBIX.
. nepBooOpaszHas, uHTerpai. HaxoaurTs
WNuTerpan, reoMeTpudecKuii u
. nepBooOpasHbIe AJIEMEHTaPHBIX
bU3UYECKU CMBICI UHTETpaa. N
GYHKIUMK; BBIYHCJAATHL WHTETpAl IO
Beruuciienne uHTErpaia mo GopmMysie .
. dpopmysie Hrrorona—JleiiOnuia.
Herorona—JleitOuunia .
3HAKOMHUTBCS ¢ HCTOPHE pa3BUTHUS
MaTEeMaTUYECKOTO aHaIH13a
CucteMbl ypaBHCHHM 12 CucTeMbl TMHCHHBIX YPaBHCHHI.

Pemienne npukinaaHbIX 3aa4 C
MIOMOIIBIO CUCTEMBI IMHEUHBIX
YpaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHATIbHBIX, HPPALIMOHATIbHBIX,
MOKA3aTeIbHBIX, JTOrapUPMUIECKUX
YpPaBHECHUN U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIIAN
JUISL pELLICHUS] YPABHEHUN U CUCTEM.
[IppuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MAaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
Pa3TUYHBIX 00JIaCTe HAYKH U
pEaTbHON )KU3HU

OnepupoBaTh NMOHATHAMHU: CUCTEMA
JIMHEVHBIX YpPaBHEHUN U €€ pelICHHE.
HUcnonb3oBaTh CUCTEMY JIMHEMHBIX
YpaBHEHUU TS peLeHus
IIPAKTUYECKUX 3a/a4.

HaxoauTh pemieHus poCTEUIINX
CHUCTEM M COBOKYITHOCTEM
palLMOHANBHBIX YPABHEHUN U
HEPAaBEHCTB.

Ucnonas3oBaTh rpaduku QyHKIUN ais
pELICHNS] YPABHEHUM.

MopneaupoBarh peanbHbIE CUTyalUH
HAa  s3pIKE  anreOphl,  COCTAaBIISTH
BBIPA)KCHUS, YPAaBHCHHS, HEPABEHCTBA

N CHUCTCMbl II0 YCJIOBHIO 3aJdydu,
HCCJICA0OBATD MOCTPOCHHBIC MOIEIN C
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UCIIOJIb30BAaHUEM allapara aareopbl

HarypanbHbie u 1esnble yncia

Harypanenbie u 1enpie 4ncia B
3aJlayax M3  pEaJbHOW  KW3HHU.
[Ipr3HaKku JETUMOCTH LETBIX YUCET

OnepupoBaTh NOHATHAMM:

HATypaJIbHOE YUCIIO0, IEJI0€ YUCTIO.
Hcnoab30BaTh NpU3HAKU JETUMOCTH
LEJIBIX YUCET, PA3JI0KEHUE YHCIa HA
MPOCTbIE MHOKUTEIHU JIJISl pEIICHUS
3amaqy
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[loBTOpEHue, 006001IEeHHE,
CUCTEMaTHU3aUs 3HAHUU

18

OCHOBHBIE MTOHATHS Kypca anreopsl U
HavaJ MaTeEMaTHYECKOr0 aHaJIn3a,
000011IeHHE ¥ cUCTEMAaTU3alus 3HAHUU

Pemiath npuk/iIagHbie 3a1a4u U3
pa3IUYHbIX 001acTel HAYKH U
PEAIBHOMU JKU3HU C TTIOMOILBIO
OCHOBHBIX MOHATUHI Kypca ajireopbl U
Hayaj MaTEMaTHUYECKOr0 aHajIu3a.
Bbi0upath ontuManbHble CIOCOOBI
BBIUYKCJICHUM.

Hcnoab30BaTh A/ pelieHus 3a1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHH, CBOWCTBA PYHKIIUN U
rpauKoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

BaxxHocth ydeOHOro Kypca TE€OMETpUM Ha YPOBHE CpEIHEro oOIero
oOpazoBaHusi O0OYCJIOBJIEHA TNPAKTUYECKON 3HAYUMOCTBIO METAlpeJAMETHBIX U
MpPEeAMETHBIX PE3yJIbTaTOB OOYyYEeHHS TEeOMETPUU B HAMPABJICHUU JHUYHOCTHOTO
pa3BuTusa oOyuawmuxcs, QopMmupoBaHus (YHKIIMOHAIBHON MaTeMaTUYeCKOM
IPAaMOTHOCTU, U3YUYCHUSI JIPYTUX Y4eOHBIX NUCHUIUIMH. Pa3Butue y oOydarouimxcs
NPaBUJIBHBIX TPEJACTABICHUNA O CYIIHOCTH M TPOUCXOXKJICHUU TEOMETPUUYECKUX
a0OCTpaKIUii, COOTHOIIEHUM PEATHHOTO M HJICATBHOIO, XapaKTepe OTPaKeHUs
MaTeMaTHYEeCKON HAyKOMW SIBJICHUI M MPOIIECCOB PEaIbHOTO0 MHUPA, MECTE T€OMETPUHU
B CUCTEME HayK U POJIM MATEMaTUUECKOTO MOJICITUPOBAHUS B HAYYHOM MTO3HAHUU U B
IpPaKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUST O0yHAIOITUXCS,
a TaKXe KayeCTB MBIIUICHUs, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpusi siBisieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHus, Tak Kak oOOeCleunBaeT BO3MOXKHOCTh M3YUYEHHs] Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAINPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICeHHE, (QopMUpyeMoe TIpH H3YYEHUH OOyUYaIOIIUMHUCS
MOHSITUIHBIX OCHOB T€OMETPUH U MMOCTPOSHUHU LIETIOUYKHU JIOTHYECKUX YTBEPKICHUN B
XOJI€ PEIICHHs] TEOMETPUIECKUX 3a]1ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO HCIIOJIB3YIOTCS TPU PEIIeHUH 3a7Jad eCTECTBEHHO-HAYYHOTO
[IMKJIAa, B YACTHOCTH M3 Kypca (U3HKH.

YMeHue OpHEeHTHUPOBATHCA B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJb BO
BCEX OOJACTAX JAESATENbHOCTH dYenoBeka. OpHeHTamusi 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €r0 COLUATBLHOTO OBITHS, (hopMa OTpaKEeHUs
OKPY’KaIOLIEro MUpPa, YCIOBHE YCIEIIHOTO MO3HAHMS U aKTUBHOI'O MpeoOpa3oBaHUs
nerucTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OO0Opa3amMu OO0bEAUHSIET
pa3Hble BUIB Y4YEOHOW W TPYMOBON JEATENHHOCTH, SBISCTCA OJHUM U3
npoecCHOoHaTbHO BaXHBIX KadeCTB, MOATOMY aKTyaldbHa 3amada (popMupoBaHus Yy
OOy4JarommXxcs MTPOCTPAHCTBEHHOTO MBINUICHUS KaK pPa3sHOBUIAHOCTH OOpa3HOTO
MBIIIJICHUST — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJATOTOBKE K MPAKTHYECKOU
JESTETHPHOCTH TI0 MHOTUM HaIIPABJICHHSIM.

[lenb ocBOoeHUsI mporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHuss — o01ieoOpa3oBaTeibHOE W OOILIEKYJIbTYPHOE pa3BUTUE OOYHAIOLIUXCS
yepe3  oOecreueHWe  BO3MOXKHOCTU  NPUOOPETEHUSI U HCMOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHUECKUX 3HAHUN U JACHCTBUH, CIEITUPUIHBIX T€OMETPHH,
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BO3MOXHOCTH YCTICIITHOTO TPOAOKEHUSI O0O0pa30BaHUsS IO CIEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MMPUKJIATHBIM HCIIOIH30BAHUEM T'€OMETPHH.

[TpropuTeTHRIME 3aJa4aMH  OCBOCHHS Y4eOHOTo Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 knaccax siBistoTcs:

(dbopMHUpOBaHUE TIPEICTABIICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPhI U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYXAIOIUM MUPOM; (HOPMHUPOBAHUE TIPEICTABICHUS

0 MHOTOTPaHHHMKAX ¥ TeJlaX BPAIIECHUS KaK
0 BaXHEHUIIMX MATEMaTUYCCKUX MOJICIAX, TMO3BOJISIIONINX OMHUCHIBATH M HU3YyYaTh
pa3HbIC SBIICHUS OKPYXaIomero Mupa; (HOpMUpOBaHHWE YMEHHs PacliO3HABaTh Ha
gepTexax, MOJCISIX U B pealbHOM

MUpPE MHOTOTPaHHUKHU W TEJIa BpAIllCHUS; OBJIQJICHHE METOJaMU PEIICHUS 3a/1a49 Ha
MIOCTPOCHUS Ha M300paKECHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

dbopMHUpOBaHWUE YMEHHS  OICPHPOBATH  OCHOBHBIMU  TOHSITHSIMU 0
MHOTOTpaHHUKAaX WM TEJIaX BpaIIeHUS M WX OCHOBHBIMH CBOMCTBaMH; OBJIQJICHHC
QITOPUTMAMHK PEIICHUSI OCHOBHBIX THUIIOB 3a/1a4, (POPMHUPOBAHNE YMEHUS MPOBOIUTH
HECIIOKHBIC JTOKa3aTeNIbHBIC PAaCCYKICHUS B XOJE PEIICHUS CTEPEOMETPHUYECKUX
3aJa4 W 3a7ad C MPAKTHYECKUM COJEpKAHWEM; Pa3BUTHE HHTEIUICKTYaJIbHBIX |
TBOPYECKUX  CIIOCOOHOCTEW  OOydYaromMXcCs, TIO3HABATEIBHOH  aKTUBHOCTH,
UCCIICZIOBATEIILCKUX ~ YMEHHM,  KPUTHYHOCTH  MBINUICHUS;  (QOpPMHUpOBaHUE
(YHKIIMOHAIBPHON TPaMOTHOCTH, pPEJICBAaHTHOH TI'€OMETPHH: YMEHHE pacIiO3HaBaTh
IPOSIBJICHUS TE€OMETPUICCKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYAIWSIX U TIPH M3YYEHUH JPYTUX YICOHBIX TMPEIMETOB, MPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyIMpOBaTh MX Ha S3BIKEC TCOMETPUU U
co3JaBaTh TEOMETPUUYECKHE MOJENH, NPUMEHATh OCBOCHHBIA TE€OMETPHUUECKHUI
anmapar Juisi pelieHUs NPaKTUKOOPHUEHTHPOBAHHBIX 3a7ad, WHTEPHPETUPOBATH U
OIICHUBATh TIOJTYYCHHBIE PE3YJIbTATHI.

OTnuuuTeIbHOM OCOOCHHOCTBIO TPOTPAMMBI 1O TEOMETPUU  SBIACTCS
BKJIFOYCHHE B KypC CTEPEOMETPUHM B Hadaje ero M3y4deHus 3ajad, periacMbiXx Ha
YpOBHE WHTYWTHBHOTO TIO3HAHUS, W OIPEACIEHHBIM O00pa3oM OpraHN30BaHHAS
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIICHUSI, CTUMYJIUPYET MPOTEKaHNE WHTYUTHUBHBIX IPOIECCOB, MOTUBUPYET K
TaNTbHEUIIIEMY U3YYCHHIO TIPEIMETA.

[IpenmouTeHne oTmaércs HATISTHO-KOHCTPYKTHUBHOMY METOMY OOY4YEHUs, TO
€CTh TCOPETWYECKHE 3HAHUA WMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MIPEIMETHOTIPAKTUIECKON NESATETHHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTaBICHUN y OOy4aromuxcsi B Kypce CTEPEOMETPUU MPOBOJIUTCA 3a CUET
peleHus 3aa4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00PA30B U 3a7a4 Ha ONEPHPOBAHHE
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MIPOCTpaHCTBEHHbIMU oOOpa3zamu. Co3manue o0Opaza MPOBOJUTCA C ONOpPOM  Ha
HaIJIAIHOCTh, a OIIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICYECHMS OT HATJISJHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OCHOBHBIMH COJEPKATEIbHBIMU JIUHUSAMU yueOHOro Kypca «['eomerpusi» B 10—
11 kmaccax sBustoTcs:  «MHororpaHHukuy, «IIpsiMple u  MIIOCKOCTH B
npocTpaHcTBe», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
dopmMUpOBaHUE  JIOTUYECKUX  YMEHMM  pacupefensercss He  TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO M IO rojlaM OOy4YeHHUs Ha YpOBHE CPEHEro oOIIero
oOpa3zoBaHus.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaMm
OCBOCHHSI TPOrpaMMbl IO TE€OMETPUU, pACHpPENeNEHHBIM IO ToJaM o0y4YeHwus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUYECKUMU MMOHATUIMHU
M HaBBIKAMU OCYHIIECTBIISIOCH TOCIEO0BATEIBHO U MOCTYNATEIbHO, C COOJII0/IEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOUAIUCH B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN 00yJaromuXxcsi, paciuupsst 1 yriayosss e€, oOpazys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

OOmiee uyMCIO 4YacoB, PEKOMEHJOBAaHHBIX [JIi M3y4YeHHUs 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 IIpsimble ¥ INIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUS CTEpeOoMETpUU. Touka, mpsiMasi, IMI0CKOCTh, IPOCTPAHCTBO.
[TorsiTue 06 aKCMOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJICTBUS U3 HUX.

B3anmHOe pacnosoxkeHne nOpsMBIX B INPOCTPAHCTBE: IMEPECEKAIOIIUECs,
napajuieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCTs HOpsIMBIX U
IJTIOCKOCTEHN B IIPOCTPAHCTBE: MApAJUICIIbHBIE TMPSAMBIE B IPOCTPAHCTBE,
MapaAJUIETBHOCTh TPEX MPAMBIX, MAPAUICIBHOCTh NPSMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM  CTOPOHAaMM, YIroJI MEXKAY MNOpsIMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEM: MapaJIEIbHBIE TUIOCKOCTH, CBOMCTBA MapasUIeIbHbBIX
miockocted. [IpocTeitmme mpocTpaHCTBEHHBIE (UTYpPHI Ha TIIOCKOCTH: TETPadap,
KyO, Mmapaiesenuei, MoOCTPOSHUE CEUYCHUM.

[TeprieHAUKYIJISIPHOCTh OPSIMOM M TUIOCKOCTH: NMEPIECHAUKYJSPHBIE MPSMBIE B
MPOCTPAHCTBE, NPSIMbIEC NAPAJUIEIbHbBIE U MEPIICHINKYISPHBIE K TUIOCKOCTH, MTPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O NMPAMOMN NMEPHEHAUKYISIPHON
TJTIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YTOJI MEKy MPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yrojl, JIMHEWHBIA yrojdl JBYrpaHHOro yria. llepneHaukynsp W HaKJIOHHBIE:
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pacCToOssHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSHHME OT MNPAMOM JO IUIOCKOCTH,
NpOEKIUs (QUIYphl Ha IUIOCKOCTh. [lepneHANKYJISApHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHANKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepHeHuKyJIsIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHMKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHHMKA, BBIMYKJIbIC U
HEBBINTYKJIBIE MHOTOTPAaHHUKH, pa3BEpTKa MHOrorpaHHuka. [lpusma: N-yrosbHas
Mpu3Ma, TpaHd M OCHOBAHMWsI MPHU3MBI, MpsMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
NOJIHASI TOBEPXHOCTh Npu3Mbl. [lapamienenunesn, nNpsiMOYrOJIbHBIM MapalIeenIIe ]
u ero cBomctBa. [lupamuaa: N-yronpHas mupaMuia, rpaHd U OCHOBAHHUE MUPAMUJIBI,
OOKOBasi M TOJIHASI TTOBEPXHOCTh MUPAMUJbI, PaBUJIbHAS M YCEUEHHAsl MUpaMU/a.
OneMeHThl TpU3Mbl W TUpaMuibl. [IpaBuUIbHBIE MHOTOTPaHHUKHU: TIOHSTHE
NPaBUJIBHOIO MHOTOTPAaHHHMKA, TMpaBWIbHAs TpU3Ma W TMpaBWIbHAS THUPaAMUIA,
npaBUJIbHASI TPEYTroJibHAS MUpaMu/ia U MPaBWIBHBIA TeTpadp, Kyo. [IpeacraBnenue
O TIPaBWJILHBIX MHOTOTPAHHUKAX: OKTa3JIp, JoAeKa’Ap U ukocasip. CedeHus mpu3Mbl
U TTUPaMU/IbI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJIEMEHThl CUMMETPUH B MUPAMUIAX, NapajlieNeNuIenax, MpaBuIbHbIX
MHOTOTpaHHUKAX.

Brruuciienne sneMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSIMON MPU3MBI, ILUIOMIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMOM Mpu3Mbl. [lnomans 60xkoBoH
NOBEPXHOCTH W TMOBEPXHOCTH NPABUJIBHOW NHUpaMUIbl, TEOpeMa O IUIOIIAAH
yceuéHnHoi nupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOWIGHHS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

11 KJIACC Teaa
BpalleHust

[unuaapruyeckas MOBEPXHOCTh, 00Pa3yrONIUe MIJIMHAPHYECKONW TTOBEPXHOCTH,
OCh LWIMHAPUYECKON MmoBepXHOCTU. [{UunuHIp: oCHOBaHUSA U OOKOBasi MOBEPXHOCTb,
oOpasyromias u 0Ch, IIOIMIAb OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnueckass MmoBEepXHOCTb, 00pa3ylollue KOHUYECKONH MOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKO# nmoBepxHocTU. KoHyc: ocHOBaHME U BeplInHa, oOpasyromnas u
OCh, TIJIOIIaAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3yromue u
BBICOTAa, OCHOBaHUS U OOKOBAasi MOBEPXHOCTh.

Chepa m map: ueHtp, paauyc, OUaMeTp, IUIONIIaJb MOBEPXHOCTU Chepshl.
B3anmuoe pacnonoxenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0Iab Cephl.
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N3o0paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIN
okoJio cepsl, chepa, BnucaHHAsE B MHOTOTPaHHUK, WA TEJIO BpaIllCHUSI.

[Tonsitue 06 o0nEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. TeopemMa 00 00bEME
MPSIMOYTOJIBHOTO TMapalijieNienumneaa u ciaeacteusa u3 ne€. O0bEM NUIMHIpa, KOHYCA.
O06BEM mapa u miomaab chepsl.

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

Cevennst uIMHApa (MapayIebHO M MEPICHIUKYISIPHO OCH), CEUYEHHUsT KOHyca
(mapannenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUSHHS Iapa.
BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockoctd U B mpocTpaHcTBe. CIOKEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HUCIO. Pa3ioxeHue BeKkTOopa Mo TPEM HEKOMILIaAHAPHBIM
BekTopaM. [IpaBmiio mapamienenunena. Pemenue 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM
npaBUi JCWCTBUH ¢ BekropamMu. lIpsMoyroinbHas cuUcTeMa KOOpJIWHAT B
npoctpancTBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun B KOOpAMHATax. YTou
Mexay BekTopamu. CKalsipHOE NMPOU3BEIEHNE BEKTOPOB. BhIUKCIEHUE YTIIIOB MEXIY
OpSIMBIMH U TJIOCKOCTSIMU.  KOOpIMHATHO-BEKTOPHBIA METOA TMpPHU  PELICHUU
reOMETPUUECKUX 3aa4.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kkjacce o0Oy4YarOIIMICSA TOJYYHUT CIETYIOIINE
IPEIMETHBIE PEe3yIbTaThI:

OTIEpUPOBATH MOHATUSIMH: TOUYKA, MIPSIMasi, TIIOCKOCTB;

IPUMEHATh aKCHOMbI CTEPEOMETPHUU U CIAEACTBUS U3 HUX MIPU PEIICHUU

TeOMETPUYECKUX  3a]a4y;  OMNEepUpoBaTh  MOHATUSMU:  MAPAJUIETBHOCTh U

MEPHEHANKYIIPHOCTD MPSAMBIX U
MJIOCKOCTEN; KiIacCU(DUIIMPOBATh B3aMMHOE PACIIOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE; OMEPUPOBATH MOHATHUSMH: JBYTPAHHBIA YTOJ, TPAaHWU JBYTPAHHOTO
yria, pedpo ABYrpaHHOTO yria, TMHEHHBIA YroJl IBYTPAHHOTO yIJia, TpaaycHas Mepa
JBYTPaAHHOTO YTJIa;

OTEepUPOBAaTh TOHATUSIMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBIMYKJIBIN
MHOTOTPAaHHHUK,  JJEMEHThl  MHOTOTPAaHHWKA, TMPaBWIBHBIA  MHOTOTPAHHHK;

pacrmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MTUpamMua, mpru3Ma,
NpSIMOYTOJBHBIA  Mapajienenunen, Ky0); Kiaccu(UIMPOBATH MHOTOIPAHHUKH,
BEIOWpass  OCHOBaHUS I Kiaccuukamuu  (BBIMYKIbIE W HEBBITYKIIBIC
MHOTOTPAaHHUKY, TPABWIbHBIC MHOTOTPAHHUKH, TMPSAMbIE W HAKJIOHHBIC IPU3MBI,

napajuielienune/ibl); ONEpPUPOBATh TOHSITUSMH: CEKYyIIas IUIOCKOCTh, CEUCHHE
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MHOTOI'PaHHUKOB; OOBSCHATh NMPUHIUIBI MOCTPOEHUS CEYEHUH, MCIOIb3ys METOJ
CJIEIOB; CTPOUTh CEYEHUS MHOIOTPAHHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH
(BBIHOCHBIE) IUIOCKME 4YEPTEKUM M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; pelliaTh 3aJJa4ll Ha HaXOXKJIE€HUE T€OMETPUUYECKUX BEIIUYUH T10
oOpa3liaM WM aaropuTMaMm, MPUMEHSS H3BECTHBIE AHATUTHYECKUE METOIbl MpHU
PELICHUH CTaHJAPTHBIX MAaTEMaTHYECKUX 337a4 Ha BBIUHUCIECHUE PACCTOSHUN MEXAY
IBYMsl TOYKaMH, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKpEIIMBAIOUMMUCA TMPSMBIMU; pEIIaTh 3aJa4d Ha HAXOXKJIEHUE T'€OMETPUUYECKUX
BEJIMYMH MO oOpaslaM WIM ajJropuTMaM, NPUMEHsst W3BECTHbIE aHAJUTHYECKUE
METOJIbl IPU PELICHUU CTaHAAPTHBIX MaTeMAaTHYECKHUX 3a/1a4 Ha BBIYHMCIICHHUE YTJIOB
MEXIY CKPEIIUBAIOUIMMUCS MPSIMBIMHU, MEXAY NPSIMOA M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB; BBIYMCIATH OOBEMBI M TUIOMIA[M MOBEPXHOCTEH
MHOTOTPaHHUKOB (ITPU3Ma,
NUpaMuia) ¢ IpuMeHeHueM (OpMYJl, BEIUUCISATh COOTHOMICHHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH TOJIOOHBIX MHOTOIPAHHHUKOB; ONEPUPOBATH MOHATUIMMU:
CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETpPUHM, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU (QUIYpbl; H3BIECKaTh,

npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHPOPMALIHIO
O IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, IPEICTABICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHSATh T€OMETPUUYECKUE (PaKThI I PEIICHUsI CTEPEOMETPUIECKUX
3ajad,
HPEIOAaraoluX HECKOJIBKO IIAroB pPEIIeHUs, €ClIM YCIOBHUsS NMPUMEHEHUS 3aJaHbl
B SIBHOU (hopme;

OPUMEHATh  IPOCTEMIIME  MPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a7a4; IPUBOJUTH

IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HHU,
pacno3HaBaTh NPOSIBICHHE 3aKOHOB TI€OMETPUM B HCKYCCTBE; IPUMEHSTH
IIOJIyYCHHbIE 3HAaHWsA HA IPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE CUTYallUHM U
NPUMEHATh M3yYEHHbIE MOHATUS B IPOLIECCE IOHUCKA PELICHHs MaTeMaTU4EeCKU
chopMyTUPOBAHHON MpPOOJIEMBI, MOJAEIUPOBATh peajbHbIC CHUTYallMd Ha S3bIKE
re€OMETPUH, UCCIEN0BATh IOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHUEM I'€OMETPHUECKHUX
MOHATUN M TEOpEM, ammnapara aiaredpsl, pemaTbh NPakKTHUECKUE 3aJjaul, CBSI3aHHBIE C
HAXO0KJIECHUEM T€OMETPUUECKUX BEJIMUYHUH.

K xonny oOyuenus B 11 ki1acce oOy4aromuiicss HAy4uTCs:

OMEepUpPOBATh MOHATUSIMU: UWIUHAPUYECKAs IOBEPXHOCTh, OOpaszyromniue
UUAJTUHIPUYECKON MOBEPXHOCTH, LIWJIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolue
KOHMYECKOHN TMOBEPXHOCTH, KOHYC, cpepuuecKkas MOBEPXHOCTh, paclo3HaBaTh Tela
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BpamieHus (IMIMHIP, KOHYC, cdepa U map); OOBSACHATh CIOCOOBI MONYYEHUS Tell
BpaIlCHUS;

KJaccu(UIMpPOBaTh  B3aUMHOE  pacroyiiokeHue chepbl H  IIOCKOCTH;
ONEpUPOBATh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMeHTa, IIapOBOM CIIO, OCHOBAHME WIAPOBOTO CJIOS, BBICOTA IIAPOBOIO CIIOA,
IIapOBOM CEKTOpP; BBIUUCIATH OOBEMBI U IUIOIIAAM MOBEPXHOCTEH Tea BpalleHus,
r€OMETPUUYECKUX
TEJ C MpUMEHEHUEM (POPMYIT; ONepUpOBaTh MOHATUSAMH: MHOTOI'PAaHHUK, BIIMCAHHBIN

B c(pepy U onmucaHHbBIN
oKoJI0 cepsl, chepa, BIUCaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILEHUS; BBIYUCISThH

COOTHOILICHUS MEXKY MIIOIIAIIMH MOBEPXHOCTEN U 00bEMAMU
ITOJTOOHBIX TEI;

U300paXkaTh U3ydaemble PUTYPHI OT PYKU U C TPUMEHEHUEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB; BBITIOJIHITH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB

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

U3BJIEKaTh,  HMHTEPHPETUPOBATH U  IpeoOpa3oBbIBaTh  MHGPOPMAIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUIypax, MPEICTAaBICHHYIO Ha yepTekax U
PUCYHKaX; OIIEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATh JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOKEHHS
BEKTOpa Ha YMCJI0, OOBSICHATh, KAKUMHU CBOMCTBaMU OHU 00J1aJ]al0T; IPUMEHSATh

IPABWIIO NapaAJUIECIICIINIIENA;

OIEpUpPOBATh MOHATHAMU: JEKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMH, CKAJIPHOE MPOU3BEIECHHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIaHApHbIE
BEKTOpBI; HAaXOAUTh CYMMY BEKTOPOB M IPOU3BEJICHUE BEKTOpAa HA YMCIO, YIroJl
MEXIYy BEKTOpaMH, CKaJIsIpHOE IPOU3BEIECHHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEApHBIM BEKTOpaM; 3aJaBaTh IUIOCKOCTh YpPAaBHEHHEM B JIEKapTOBOM
CUCTeME KOOPJIMHAT, MPHUMEHITh TeoMeTpudeckue (akThl Uil  pEIIeHHUs
CTEPEOMETPUYECKHUX 3a7ad,

MIPEANOIAraloInX HECKOJIBKO IIaroB PEUICHUs, €CJIU YCIOBHS NPUMEHEHUS 3aJaHbl
B SIBHOW (opMme; pemaTh MPOCTEHIINEe TeOMETpUYEeCKHe 3aJaud Ha IpPUMEHEHUE
BEKTOPHO-

KOOPJMHATHOTO METOJa; pellaTh 3aJadd Ha JI0Ka3aTeJIbCTBO MaTE€MaTUYECKUX
OTHOLIEHWM W HAaXO0XJICHHE TEOMETPUYECKMX BEIUYMH 10 oOpasuaMm Wiu
aIropuTMaM, HPUMEHSS MW3BECTHBIE METOJbl IPU PEUIEHUWH CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a7ad; I[PUMEHATh [POCTEHIINE MPOrpaMMHBIE CpPEICTBA U
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AIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;
MIPUBOIUTH MMPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U KU3HH,
pacmo3HaBaTh TPOSBICHHE 3aKOHOB TEOMETPUU B HCKYCCTBE, IPUMEHSTH
MOJIYYCHHBIC 3HAHWS Ha TIPAKTHKE: aHAJIM3UPOBATh peajbHbIC CHUTyallMH U
MPUMEHATh HM3yYCHHBIC TOHATUS B IIPOIECCE TOWCKA PEIICHHS MaTeMaTHYECKH
chopMyIUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallUM Ha S3bIKE
T€OMETPHUH, UCCIICAOBATh MIOCTPOCHHBIE MOJIEH C UCIIOJIb30BAaHUEM I€OMETPUICCKUX
MOHATHI M TEOpEeM, ammapara ajareOpsl, pemaTh MPaKTHYCeCKUE 3a1a9d, CBI3aHHBIC C
HAXO0XKJICHUEM TCOMETPUICCKUX BEITUYHH.
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HaumenoBanue pa3gena

(Tembl) Kypca

KomnnuecTBO
4acoB

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI AEATEIBHOCTH
oOy4Jaromuxcs
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BBeneHue B CTEPEOMETPHUIO

10

OCHOBHBIE TTOHSATHS CTEPEOMETPHUH:
TOYKa, MPsSMasi, TNTIOCKOCTh,
npocTtpancTBo. [IpaBuiia n300paxeHus
Ha PUCYHKaX: U300paKeHUsI
TUTOCKOCTEH, TapaJlICIIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka.
[TonsaTHS: IepeceKaronmecs MmIOCKOCTH,
NIepeCceKaroIINecs IPSIMast U MIIOCKOCTb.

3HaKOMCTBO ¢ MHOTOTPaHHHKAMH,
N300paKeHNE MHOTOIPAaHHUKOB Ha
PUCYHKaX, Ha MMPOCKIIMOHHBIX
yeprexax. HauaabHbIe CBEICHHS O
KyOe ¥ mupaMue, X Pa3BEPTKH U
moenu. CedeHnss MHOTOI'PaHHHUKOB.
Ilonarue 06 akCHOMAaTHYESCKOM
IIOCTPOCHHUH CTEPEOMETPHH: AaKCHOMBI
CTCPEOMETPHH H CIICACTBHUS U3 HUX

AKTYaJIU3UPOBATH (PAKTHI U METOBI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME.
ITosry4aThb npeICTaBICHUS O
MIPOCTPAHCTBEHHBIX (pHUTypax,
pa3dupaTh MpOCTEUIITNE MpaBUIIa
U300paKEHUS dTUX PUTYD.
N300pakaTh NpsIMYIO U IJIOCKOCTh HA
PHUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nupaMuay, KyO, Ha3pIBaTh WX
DIIEMEHTHI.

JlenaThb pUCYHOK KyOa, TUPaMUIbI,
HAXOJUTh OIMNOKN B HEBEPHBIX
HN300paXKeHUSX.

3HAKOMUTBLCS C CCUCHUSIMH, C
METOJOM CJIE0B; UCITOJIb30BaTh
JUJIS1 TIOCTPOCHUS CEUCHUST METO/T
CJIEZIOB, KPaTKO 3aIlMChIBATh IIaru
MOCTPOCHUSI CEYEHUSI.
Pacno3HaBaTh BUJ ceUCHUSA
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Y OTHOLICHH, B KOTOPBIX CEUECHHE
JenuT pedbpa Ky0a, HAXOAUTh TUIOIIA b
CEUCHHS.

Hcnons3oBaTh nogodue npyu peuieHuu
3aJlay Ha TOCTPOCHUE CEUEHUH.
3HAKOMHUTBCH C AKCHOMATHYECKUM
MOCTPOCHUEM CTEPEOMETPHH, C
aKCHOMaMU CTEPEOMETPHUH U
CJIEJICTBUSIMH U3 HUX.
HNianrocTpupoBaTh aKCHOMBI
PUCYHKaMU U IpUMEpaMH U3
OKpykaromiei 00CTaHOBKH

[IpsiMble W TIIIOCKOCTH B
MIPOCTPAHCTBE.

[TapamienbHOCTh MPSIMBIX U
IJIOCKOCTEM

12

B3anmHOe pacnosiokeHue NnpsiMbIX B

IPOCTPAHCTBE:  IEpeceKaromuecs,

NapajuleJabHble U CKPEIIMBAIOLINECS
IIPSIMBIE.

[TapanienbHOCTh NPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajiesibHbIe TIPSIMbIE B
MIPOCTPAHCTBE; MapaJUICILHOCTh TPEX
HOPSMBIX; TAPAJUIETbHOCTh MPSAMOU U
MJIOCKOCTH. YTIIBI C COHANIPaBIECHHBIMU
CTOPOHAMH; YTOJI MEXAY NMPSIMBIMU B
IIPOCTPAHCTBE.

AKTYaJIu3upoBaTh PaKThl U METOBI
TUTAHUMETPUH, PEJIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

IMepeuncasiTb BO3MOXKHBIE CITOCOOBI
PacCIIOJIOKEHHUSI ABYX MPSAMBIX B
MPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
Ha npumepax. JlaBaTeb onpeaesieHue
CKPELIMBAIOIIUXCS MPSMBbIX,
dbopMyTHpoOBaTH MIPU3HAK
CKPELIMBAIOIIUXCS MPSAMBIX U
MPUMEHSITH €0 MPU PEUICHUU
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[TapannenbHOCTh MIIOCKOCTEN:
napajuiesIbHbIE IIJIOCKOCTH; CBOMCTBA
NapajuIeIbHbIX TUIOCKOCTEN.
[Ipocreiime mpoCcTpaHCTBEHHbBIE
(burypsl Ha TIIOCKOCTH: TETPadp, KyO,
napajuieIeIUIe T, HIOCTPOEHUE CEUCHUI

3a7ay.
Pacno3naBaThs npu3smy, Ha3bIBaTh €€
AJIEMEHTBHI.

CrtpouTh cedyeHus NMPU3MBI Ha
TOTOBBIX UEPTE)KAX.

IlepeuyucasiTb BOBMOXXHBIC CIIOCOOBI
B3aUMHOTO PACMOJIOKEHUS PIMON U
MIJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJINTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEAIIbHOU KU3HU.
JaBaThb onpeneneHue
MapaJJIEIbHOCTH IIPSIMOU U
IJIOCKOCTH.

DopMyJIHPOBATH MPU3HAK
MAPALIETBHOCTH MPSIMOU U
IJIOCKOCTH, YTBEPKICHUE O IPSAMOU
IepeceveHus IByX INIOCKOCTEN,
MIPOXOISIINX Yepe3 MapauIeIIbHbIE
MPSIMBIE.

Pemath npakTuyueckue 3ajadun Ha
MOCTPOCHUE CEUYCHUH
MHOTOI'PaHHHUKA.

OO0BSICHATH CiTydyau B3aMMHOTO
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PACIIONIOKEHHUS TITIOCKOCTEM.

/laBaTh onpejaeieHne napauieIbHbIX
IJIOCKOCTEN; MPUBOJAUTH PUMEPBI
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U3 pEaJbHOM KU3HU U OKPYKaIOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPAIIETBHOCTD TIOCKOCTEM.
HUcnonb3oBaTh npu3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA MapaJlJIEIbHbIX MIOCKOCTEN
MIpY PELICHUH 3a/1a4 Ha MTOCTPOECHUE.
OO0BACHATDH, YTO HA3BIBACTCA
napajieIbHbIM TPOCKTUPOBAHUEM U
KaK BBIIOJIHAETCSI IPOCKTUPOBAHUE
¢buryp Ha miockocts. M300paxkartsh B
MapaJiyIeJIbHON NPOCKLIUU Pa3JInYHbIC
reOMETPHUECKUEe (PUTYPBI.
MopaeaupoBaTh peabHbIC CUTYallUU
Ha $3bIKE TI'E€OMETPHUM, HCCIENOBATH
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHATHM.

HUcnonb3oBaTh Npu pElICHUH 33124
Ha MOCTPOCHUE CEUYCHUM MTOHATHE
MapajyIeIbHOCTH, IPU3HAKHU U

CBOMCTBA MapauICIIbHBIX IIPAMBIX Ha
IIJIOCKOCTH
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[TeprieBAUKYISIPHOCTD
IIPSAMBIX U INIOCKOCTEN

12

[TepnieBAUKYIIAPHOCTD NPAMON U
IIJIOCKOCTH: NIEPIICHAUKYJIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSMBbIE
IapajuleabHble U NEPIECHIUKYIIIPHbIC
K IUIOCKOCTH, IIPU3HAK
NEPIICHAUKYIAPHOCTH IIPIMOU U
IJIOCKOCTH, TEOPEMA O MPSAMOU
NIEPIICHAUKYIIIPHOU TIOCKOCTH
[TeprieHAUKYIISIp U HAKJIIOHHBIE:

PaCCTOAHUC OT TOYKH 0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

AKTYyaJIu3upoBaTh (PakThl U METOBI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

OO0BACHATDH, KaKOU YroJl Ha3bIBACTCA
YIJIOM MEXKY IEPEeCEKarOMUMUCS
NPSAMBIMHU, CKPEIINBAIOIIIMHUCS
NpsAIMBIMHU B ipocTpaHcTBe. JlaBaTh
onpe/eJeHne MepIeHINKYISIPHBIX
NPSIMBIX U IPSIMOI,
NEPNEHNKYIAPHON K TUIOCKOCTH.

Haxoauthb yribl Mexay

CKPCIINBAOIIUMUCA IIPAMBIMU B KY6€ )41

nupaMu/Ie.
IIpuBoauTH IPUMeEPHI U3 PEATHHOU
KU3HU U OKpYXaroiei 00CTaHOBKH,
WUTIOCTPUPYIOIINE
MEPIICHAUKYIIPHOCTD NIPSMBIX B
IIPOCTPAHCTBE

U TEPIEHAUKYAPHOCTh NPSMOU K
IJIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHANKYIIPHOCTH MIPSMOU U
IJIOCKOCTH, TPUMEHSATH €70 HA

MPaKTUKE: OOBSICHATD
NEepHEHIUKYIIPHOCTh pedpa Kyda u

50



®enepanpHas pabouas nmporpamma | Maremaruka. 10—11 kiaccs! (0a30Bblil ypoBEHbB)

JIMaroHajiy ero rpaHu, KoTopas ero
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HE COAEPKUT, HAXOAUTH JUIMHY
JaroHanu Kyoa. BelyucisITh BBICOTY
IIPaBWIBHOM TPEYIrOJIbHOM U
IIPABWIBLHOM YETBIPEXYTOJIBHOMN
nupamuj 1o aivHam péoep. Pemarts
3a/1a44 HA BBIYNCIICHHUS, CBS3aHHBIE C
NEPNEHANKYJIISIPHOCTHIO IPSIMOI U
IIJIOCKOCTH, C UCIIOJIb30BAHUEM IIPU
pELICHUH TNTAHUMETPUYECKUX (PaKTOB
1 METOOB.

OO0bACHATD, YTO Ha3BIBAIOT
MEPIICHAUKYJIIPOM U HAKJIOHHOW U3
TOYKM K IUIOCKOCTH; IPOEKIUEH
HAKJIOHHOW Ha TJI0CKOCTh. OOBSCHSATS,
YTO Ha3bIBACTCS pPACCTOSIHUEM:  OT
TOYKM 10  IUIOCKOCTH;  MEXIY
[apaJlJICIbHBIMU IIJIOCKOCTSIMHU; MEXKIY
IIPSIMOM 51 napayieIbHON en
IIJIOCKOCTBIO; MEXKIY
CKPELIMBAIOIIUMHUCS IIPSMBIMHU.
HaxoauTh 3TH paccTOAHUS B NPOCTHIX
cilydasx B KyOe, mupamujae, Npu3Me.
MopneaupoBarh peajbHbIC CHUTYallUU
Ha A3BIKE TE€OMETPUH, HCCIEA0BATh
IIOCTPOCHHBIE MOJ eI c
WCIIOJIb30BAHUEM F€OMETPUUYECKHUX
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TIOHSATHUH.

Hcnouab30BaTh NpU PELICHUHN 33124 Ha
MOCTPOECHUE CEYECHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJTBHBIX
TPEYTrOJbHUKOB
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YTIibl MKy IPSIMBIMU U
IIJIOCKOCTSIMH

10

VYIuibl B IPOCTPAHCTBE: YOI MEXIY
IIPSIMOU U IIJIOCKOCTBIO; ABYI'DaHHbIN
yTOJl, JUHEUHBIN yTOJI ABYTPAHHOTO
yria.

[TeprieHAUKYISAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIECHAUKYISIPHOCTH JBYX
mIockocreit. Teopema o Tpéx
NEPIICHAUKYJIIAPAX

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
IIPOBOJUTH AHAJIOTHUH.

JlaBaTh omnpejaejieHue yria Mexay
IIPSIMOM U IIJIOCKOCTBIO,
(opMynupOBaTh TEOPEMY O TPEX
NEePHEeHAUKYJIsIpax U 0OPaTHYIO K HEM.
HaxoauTh yroa Mexay npssMou u
IIJIOCKOCTBI0 B MHOT'OI'PaHHHUKE,
paccTosiHUE OT TOYKHM 10 NPSIMOM Ha
IIJIOCKOCTH, UCIIOJIB3YS TEOPEMY O TPEX
nepneHaukyisapax. Ilposoaurs Ha
4epTeKe NEPIECHAUKYIISAP: U3 TOYKH HA
IIPSIMYI0; U3 TOYKHU HA INIOCKOCTb.
JaBaTh onpeeneHue JByTPaHHOrO
yIia U ero 351eMeHTOB. OOBICHSTH
PaBEHCTBO BCEX JIMHEHHBIX YIJIOB
JIBYIPaAaHHOIO yIJIa.

HaxoauTthb Ha yepTexe NBYTpaHHBIN
yroJ npu pedpe nupaMubl, IPU3MBI,
napajuieJaenunea.
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JlaBaTh onpeae/ieHne yria MexXIy
wiockoctamu. /laBatsb

omnpeaejenue u GpopMyaMpoBaTh
NMPU3HAK B3aUMHO
MEePIEHAUKYIAPHBIX NIOCKOCTEM.
HaxoauTh yriibl MEXAy MIOCKOCTSIMU
B Ky0Oe 1 mupamue.

HNcnonb30BaTh Ipu pEUICHUM 33124
OCHOBHBIE€ TEOPEMBI U1 METO/IbI
TUIAHUMETPHUH.

MopgeaupoBaTh peabHbIC CUTYallUU

Ha A3bIKEC T'€COMCTPHH, HCCIE€A0BATD
IMOCTPOCHHBIC MOACIIN

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
HOHATHIA.

Hcnosab30BaTh NpU peLICHUH 33724
Ha MOCTPOCHUE CEYEHUM COOTHOIIEHUS
B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE
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MHoOrorpaHHUKU

11

[ToHsiTHE MHOTOTPpAHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOTOIPAaHHHUKA.

[Ipu3ma: N-yronpHas npusma; rpaHu

AKTyaqu3upoBaTh (HakTbl U METOJIbI
IUJIJAHUMETPUH, PEJIEBAHTHBIE TEME,
nposoauTs,  aHajgoruu. [laBarth
onpejaeeHne

napajuiCjicnuIiic/ia, pacmosHaBaTtb €ro
BU/JbI U U3YYaThb CBOMCTBA.
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Y OCHOBAHUS NPU3MBI; IpsIMas U
HAKJIOHHAsI IPU3MBbI; OOKOBas U
IIOJIHAS] TOBEPXHOCTH MPU3MBI.
[Tapaymnenenunen, NpsAMOyroJabHbINA
napaJijIesIeuIe] U ero CBONCTBA.
[Iupamupa: N-yrojgpHas nupaMua,
IPaHU U OCHOBaHUE MTUPAMHU/IBI;
OOKOBasl U MOJHAs TOBEPXHOCTh
NMpaMU/Ibl; TpaBUJIbHAS U YCEUEHHAS
nupamMu/a.

OneMeHTHI IPU3MBI U TUPAMUJIBIL.

HpaBI/IJIBHBIG MHOT'OI'PAaHHHUKH
IMOHATHUC IIPABUIIBHOTO

MHOT'OTpaHHUKA; TPaBUJIbHAS TPU3MaA
Y TIpaBUJIbHASI TUPaMUA; IPAaBUIIbHAS
TpeyroiabHas NUpaMuaa U NpaBUIbHbBIN
TeTpa’p; kyo. [Ipeacrasnenne o
MpaBUJIbHBIX MHOTOIPaHHUKAX:
OKTa3Ip, TOJACKA3AP U UKOCABP.

CummMmeTpusi B IpOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIIBHO TOYKH,
NPSIMOM, TIJIOCKOCTU. DIIEMEHTBI
CUMMETPHUH B TUPAMUIAX,
napajuiesienurenax, NpaBUIbHbIX
MHOT'OTpaHHUKAaX.

JlaBaTh onpeaeneHre NupaMuisbl,
pacno3HaBaTh BUIbl TUPAMHU]I,
¢hopmyaupoBaTh cBolicTBa pEdED,
I'PaHEel U BBICOTHI IPABUIIBHOMN
MAPAMUJIBI.

HaxoauThb 1mioiaab NOJHON U
OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JlaBaTh onpeaesieHue yCeUEHHOU
MAPAMUbI, HA3BIBATH €€ JIIEMEHTHI.
D®opmMyJHpPOBATH TEOPEMY O
ioaan 00KOBOM MOBEPXHOCTH
MPABUIIBHON YCEUEHHOMN MTUPAMHUJIBI.
PemaTp 3a/1aun Ha BRIYMCIICHUE,
CBA3aHHBIE C MUPAMUJIAMHU, a TAKKE
3a/1a4d Ha MOCTPOEHUE CEUEHUH.
JlaBaTh onpeaesieHue IPU3MBI,
pPacno3HaBaTh BUABI IPU3M,
U300pakaTh IPU3MbI HA YEPTEKE.
Haxoauth miomanb NOJHON MIIH
OOKOBOU MOBEPXHOCTH MPU3MBI.
N3yyaTh cooTHOIICHUS Diyiepa s
yucia pédep, rpaHeil u BepIInH

MHOI'OT'paHHHKA.
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H3y4yaTs BUABI IPAaBUIIBHBIX
MHOT'OTPAaHHUKOB, UX Ha3BaHUs U
KOJINYECTBO I'PAHEN.
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Brruncnenue 3JIEMEHTOB
MHOTOTPaHHUKOB: pPEOpa, aUaroHai,
yrabl. [1nommans 60KOBOM MOBEPXHOCTH
M TIOJJHOW TMOBEPXHOCTU  MNPSIMOWU
[PU3MBbL, MI0IIAb OCHOBaHuif, | OTHOCHTENIEHO JaHHOH TOUKH, MPAMOH
TeopeMa O OOKOBOH MOBEpXHOCTH | WJIH ILIOCKOCTH, YTO HA3bIBAIOT
npsiMoii mpusmbl. [lnomans GokoBoil | UEHTPOM, OCBIO HIIM INIOCKOCTBIO
MTOBEPXHOCTHU u MOBEPXHOCTH | CHMMETPHH (QUTYPBI.

MPaBUJIBHOM TNMpPAMUJIBI, TEOpema o IpuBoAUTH MPpUMeEPHI

iomanu  OOKOBOW — TOBEPXHOCTH | cyyMeTpHYHBIX (GUIYP B apXHTCKTYPE,
yCEYEHHOM NMpPaMUIbI

N3yyaTs cuMMeETpuIO
MHOT'OTpaHHUKOB. Q0BSICHATD, KaAKHE
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU

TEXHUKE, IPUPOJE.
MogaeaupoBathb peanbHblE CUTYalluU
Ha S3bIKE TE€OMETPHUM, HCCIEN0BaTh
MIOCTPOCHHBIE MOJENH c
UCIIOIb30BAHUEM  T'€OMETPUUYECKUX
MOHATHM, HCIONB30BaTh MOI00ME
MHOT'OTPaHHUKOB

60



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

O0BEMBI MHOTOTPAHHUKOB

ITousatue 00 00bEME. OOBEM

NIMPaMUJIbI, TPU3MBI

AKTYyaJIu3upoBaTh (akThl U METObI
IJIJAHUMETPUH, PEJIEBAHTHBIC TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00BEMBI T€JI, TPOBO/ISI AHATIOTHUIO C
M3MEPEHUEM IUIOLIAJEH
MHOTI'OYT'OJIbHUKOB. POpMYyJIMpPOBATH
OCHOBHBIE CBOICTBa 00EMOB.
N3yyaTs, BBIBOAUTH (DOPMYJIbI

o0BEMa IPSIMOYTOJIBHOTO
napasuiefienumneia, Ipu3Mbl U
TUPAMU/IBL.

BbIyucasaTh 00bEM TPU3MEBI U
MUPAMUJIBI IO UX SJICMEHTAM.
IIpumeHsITH 00BEM TSI pEIICHHS
CTEPEOMETPHYCSCKHX 3a7a9 U JIJISt
HaXO0KJICHUS TEOMETPUUYECKUX
BEJIUYMH.

MopnenupoBarh peaibHbIE CUTyallUH
Ha S3bIKE TEOMETPUH, HCCJAEeA0BATh
MOCTPOEHHBIE MOJIECTU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI
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[ToBTOpEHME: CEUYCHHS, 4
PACCTOSIHUA U YTJIbI [IoCTpOCHHE CEUCHNIA B CrpouTh ceyeHHE MHOTOIpaHHHKA
MHOTOTPaHHHKE. METOJOM CIICNIOB.
Brluncnenne paccTOSHHIN: MEXITY JdaBaTh  ompenejeHHe  PaCCTOSHHS
JBYMsI TOUKAMH, OT TOYKHU JI0 IPSIMON, | MEeXAY (UrypaMu.
OT TOYKH JI0 MJIOCKOCTH; MEXKTY HaxoauTh pacCTOSHUE MEKIY
CKPCINBAIOIUMUCA IIDAMBIMH. [apaJIJIEIbHBIMU IUIOCKOCTIMHU, MEXKIY
Ber4mciieHne yrio: MexIy TIOCKOCTBIO U MTAPAIUICIIbHON €1
CKPCIIUBAIOIIUMHUCA IIPAMBIMH, MEKIY | psMoi, MEXKIy CKPEIIUBAIOIIUMUCS
IPAMOH U MIIOCKOCTBIO, IBYTPAHHBIX npsAMbIMA. CTPOUTH JTUHEWHBIN YTrOJ
YTJIOB, YTJIOB MCXKAY INIOCKOCTAMHA JIBYTPAHHOI'O yIJIa Ha YEPTEXKE
MHOTOI'PaHHUKA Y HAXOIHTH €r0
BEIIMYMHY.
HaxoauTh yriael MEX1y INIOCKOCTAMU
B MHOTOI'DAaHHHUKAX
OBIIEE  KOJWYECTBO 98

YACOB I10 ITPOTPAMME
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11 KUIACC
HaumenoBanue pasnena | KoauuecTBo OcHoBHOE conepakatue OCHOBHBIE BU/IbI I€SITETbHOCTH
(Tembl) Kypca 4acoB oOy4arommxcs
Tena Bpamenus 12 Cdepa u map: ueHTp, paauyc, AKTYaau3upoBaTth (HakThl U METOBI

JTUaMEeTp; IJIOIIab TOBEPXHOCTU
cdepsl. B3auMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHast

IUIOCKOCTD K cepe; miomaib chepsl.

N3o0paxenue chepsl, mapa Ha
wiockoctu. CedyeHwus mapa

IUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOAMTH aHAJIOTHH.

JlaBaTh onpeaeaenus chepsl U mapa,
uX IIEHTpa, pajnyca, THaMeTpa.
Omnpeneasith chepy Kak GUrypy
BpAallICHUs OKPYKHOCTH.
HccaenoBath B3auMHOE
pacrnoioxkeHue cepbl U TNIOCKOCTH,
IBYX chep, WITIOCTPUPOBATH 3TO Ha
yepTexax U PUCYHKaX.
@opMyIHpPOBATH OIPEICIICHNE
KacaTeIbHOM TUIOCKOCTH K cdepe,
CBOWCTBO U MPU3HAK KaCaTEIbHOMN
TIOCKOCTH.

3HAKOMHUTBCS C T€OAC3NYCCKUMHU
JUHUSAMH Ha chepe
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[Hunuaapuyeckast MOBEPXHOCTD,
oOpazyroIue MUIHHIPUIECKON
TTOBEPXHOCTH, OCh ITUIMHAPUYCCKON
oBepXHOCTH. [{MIuHp: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTb,
oOpa3yromias u 0Ch; TUIOIIA b
OOKOBOH M TIOJTHO# TIOBEPXHOCTH.
N3o0paxenue mwiMHApa Ha
iockocty. PasBéprka mumHpa.
Ceuenus uuHApa (MIOCKOCTHIO,
napaJiIeIbHON WU
NEPICHIUKYIAPHON OCH ITUIHH/IPA)

OO0BSICHSATH, YTO HA3BIBAIOT
HWJIAHAPOM, Ha3bIBaTh €TI0 AJIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK IOJTYYHUTh
UAJIAHAP MYTEM BpaILlCHUS
MPSMOYTOJIbHUKA.

BbIBOAMTH, HCMOJIB30BATH (HOPMYJIIBI
JUUIS. BBIYMCIICHUS TUIOIIA I OOKOBOM
MOBEPXHOCTH IIUJIMHJIPA.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
HAJIAHPA.

N300paxkaTh UWIMHID U €TO CEUCHUS
MJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, NapaJIJICTLHON WIIH
MEPHEHINKYIIIPHON OCH.

HaxoauTp miomaayd 3THUX CEUEHHUU.
MopeaupoBaTh peajbHbIC CUTyallUU
Ha A3BIKE TE€OMETPUH, HCCJIeA0BATh
MMOCTPOCHHBIE MOJECITH

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI
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Konnueckast moBepXHOCTb,
o0Opasyrolue KOHUIEeCKOM
MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYeCKOM noBepxHoctu. Konyc:
OCHOBaHHE U BEpIINHA,
oOpasymolas 1 och; IIouiaab

OO0bsACHATH, KaKOC TEJIO0 Ha3LIBAIOT

KPYTrOBBIM KOHYCOM, Ha3bIBaTh €TO

3JIEMEHTHI.

N3yyaTh, 00BACHATH, KaK MOJYYUTH
KOHYC MyTEM BpaIllCHUS
MPSMOYTOJIBHOTO TPEYTOJbHUKA.
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OOKOBOM M MOJTHOM MOBEPXHOCTH.
VYceu€Hnslii KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUS U OOKOBas
MOBEPXHOCTb.

I/I306pa>K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3BépTrka koHyca.

Ceuenust kKoHYyca (IJIOCKOCTBIO,
IapajuleIbHON OCHOBAHHUIO, U
IIJIOCKOCTBIO, POXOAILIEN
4yepe3 BEPLINHY)

HN300paxaTh KOHYC U €T0 CEUCHUS
IJIOCKOCTBIO, IPOXOAIIEN Yepes3 OCh,
Y IJTIOCKOCTBIO, IEPIICHINKYIISIPHON K
OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBOAMTH, HCMOJIB30BATH (OPMYIIBI
JUISL BBIYUCIICHUS IO OOKOBOM
MOBEpXHOCTH KOoHyca. Haxomurh
MJIONIAM CEUCHUH, TPOXOISIINX
yepes BEpLIMHY KOHyCa WU
IIEPIIEHAUKYJIIPHBIX €TI0 OCH.
OO0BbACHATDH, KAKOE TEJIO HA3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3yuath, 00bSACHATH, KaK €ro
IIOJIYYUTh ITYTEM BpaILLCHUS
MPSIMOYT'OJIbHOW TPAIleUH.
BoiBoauTh, NpUMEHATH QopMyIy aJis
BBIYHCIICHUS TIJIOMIAIA OOKOBOU
ITIOBEPXHOCTH YCEYEHHOIO KOHYCA
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KomOunanms ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIN 0KO0JIO chepsl; chepa,
BIIMCaHHAsi B MHOTOT'PAaHHUK WM B
TEJIO BpaICHHUSI

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.

PemaTh crepeoMeTpUYECKHE 3a0a4H,
CBSA3aHHBIE C TEJIaMU BpaIllCHHUS,
IIOCTPOCHHUEM CEYEHUM TN BpalEHUs,

C KOMOMHAIMSMHU TEJ BpalleHUs U
MHOTOT'PAaHHUKOB Ha HAXO0XK/ICHUE
r€OMETPUUYECKUX BEJIMYMH.
Hcnoab30BaTh NpH peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETPUUYECKHE (PaKThl U METObI
3a/1a4M HA BBIYUCIICHUE U
JI0Ka3aTEIbCTBO.

MopgeaupoBaTh peajbHbIC CUTyallUU
Ha $3BIKE TE€OMETPUHU, HCCIeI0BATh
MIOCTPOEHHBIE MOJEIHU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI
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OO0BEMBI TET

[lorstne 060 o6bEMe. OCHOBHBIC
cBoiictBa 00BbEMOB Tell. (OO0BEM
IIWIAH]IPA, KOHYCA.

O0bEM 1mapa u wionaab chepbl

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

BbIBOANTH, HCTIOIB30BATH (POPMYIIBI
00BEMOB: IPU3MBI, LIMIIUH]PA,
IIAPAMU/bl, KOHYCA; YCEUEHHOU
MMPaMHUJIbl U YCEUEHHOTO KOHYCA.
Pemath crepeoMeTpUUYECKHE 3a0a4H,
CBSI3aHHBIE C BHIYHMCIICHUEM 00bEMOB.
PopMyIHPOBATH ONPEACIICHUE
IIapPOBOT'0 CErMEHTA, IIAPOBOI0 CIIOS,
LIapOBOTO CEKTOPA.

IpumensiTh GopMyIbl
JUTSL HAXO0XKJICHUsT 00BEMOB IIAPOBOTO
CETMEHTa, MapPOBOTO CEKTOpa
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[lonoGHbIE TE€Na B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX
TN

Pemiath cTepeoMeTpuUecKHe 3aauH,
CBA3aHHBIE C OOBEMOM Mmapa U
JI01A1bI0 C(EepHI.

MoaeaupoBaTh pealbHbIE CUTyalUU
Ha s3BIKE TEOMETPUH, HCCIIEI0BAThH

MMOCTPOECHHBIE MOJEIIH

C UCTIOJIb30BAHUEM F'€OMETPUUECKUX
MMOHATHH.

AKTYaJu3upoBaTh (HaKThl U METO/IbI
TUIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHU.

Pemats crepeoMeTpruuecKue 3a1auu,
CBSI3aHHBIE C COOTHOIIEHHEM 00BHEMOB
1 TIOBEPXHOCTEH MOTOOHBIX TEJT B
MPOCTPAHCTBE.

MopeaupoBaTh peajbHbIC CUTyalUU
Ha A3bIKE TE€OMETPHUM, HCCIIEI0BATh
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTUI

BekTopbl u KOOpAMHATHI B
MIPOCTPAHCTBE

10

Bektop Ha  miIockocTM W B
MPOCTPAHCTBRE. Cnoxenue 51
BBIYMTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaan3upoBaThb (HaKThl 1 METO/bI
MJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MPOBOJIUTH aHAJIOTHUHU.
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BEKTOpa Ha yuciio. Paszimoxenue
BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipasuiio
napajuiesenumneaa.

Pemienne 3amay, CBSA3aHHBIX C
IIPUMEHEHUEM MIPaBUJI JACHUCTBUU C
BEKTOPAMH.

[IpsiMOyroJibHAst cuCTEMa KOOPAUHAT

B npocTpancTBe. KoopauHaTel
BekTOpa. [Ipocrenmme 3anaun B
KOOpAMHATaX. YTOJI MEXAY
BeKkTopamu. CKaysipHOe

IIPOU3BEICHUE BEKTOPOB.

Beruncienue yriioB Mexay HpsSMbIMU
U IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METOJT MPU
pEeLIEHNN FeOMETPUYECKUX 3a1a4

OnepupoBaTb NOHATHEM BEKTOD B
MPOCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapaJLIENENNNENA TIPU CIIOKEHUN
BEKTOPOB.

CkiaaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh  BEKTOp HAa  YHCIO.
HN3yuyarb OCHOBHBIE CBOMCTBA JTHUX
OTEepaLvU.

JaBaTh onpeaeieHue NpsMOYroJbHON
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
Bripa3uThs KOOpAMHATHI BEKTOPA Yepes
KOOPAMHATHI €r0 KOHIOB.

BbiBOAMTH, HCI0JIB30BATH (GOPMYJLY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXKY
TOYKAMMU.

BripaxaTth ckajgsipHOE POU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATBHIL,
BBIUMCIIATDH YTOJI MEXKAY IBYMS
BEKTOPaMH, ABYMS MPSIMBIMH.
HaxoauTthb yron Mexnay npsiMou u
IJIOCKOCTBIO, YTOJI MEXY ABYMS
IJIOCKOCTSIMH aHAJTMTUYECKUMU

MCTOOdaMHM.
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BeiBOAMTH, HCHOAB30BATH (POpMYyJTy
paccTOSIHUA OT TOYKH J0 TJIOCKOCTH
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[loBTOpEHUE, 00001ICHNE 7 OcHoBHBIE QUrypsl, (hakThl, TEOpeMbl | PemaTh mpocreiiiue 3a1ayu Ha
Y CUCTEMaTHU3allusl 3HAHUN Kypca IJIaHUMETPUU. 3a1auu HAXO0XJEHHUE IJIMH U YIJIOB B
IUIAHUMETPUM U METOMBI UX PEIIEHHS. | T€OMETPHUYCCKUX (BUTYpaXx,
OcHoBHBIE QUTypBI, PAKTEL, TEOPEMBI | IPUMEHATHL TeopeMy Iudaropa,
Kypca crepeoMeTpui. 3anaqu TEOPEMBI CHHYCOB U KOCUHYCOB.
CTEPEOMETPHH M METOMIBI UX PEMICHUS | HayonuTh mI0MmATs MHOTOYTOIBHHKA,
Kpyra.
Pacno3naBaTth nogo0HbIE QUTYPHI,
HAXOJUTh OTHOIICHUS JJIUH U
IJIOIA e .
Hcnonb30BaTh NIpU PELICHUN
CTEpEOMETPUUECKUX 3a7a4 (DaKThI U
METO/1bl TUTAHUMETPUU
34

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHAA PABOYAS TPOIT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYueOHniii kypc «BepoSTHOCTh U CTaTUCTUKA» 0a30BOIO0 YpPOBHS SBISICTCS
MPOJIOJDKEHUEM M Pa3BUTHUEM OJIHOMMEHHOTO Y4eOHOro kypca 0a30BOTO YpOBHS
OCHOBHOTO 00111er0 00pa3oBaHus. YUeOHbIM Kypc npeaHazHayeH Aji GOPMUPOBAHUS Y
00y4Jaromuxcs CTaTUCTUYECKON KYJIBTYphl M IMOHUMAHUS POJIM TEOPHH BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOTO MHCTPYMEHTA Uil U3YUYEHUS CIIy4alWHBbIX COOBITHH, BEIUYUH U
npoiieccoB. [lpm wm3yueHum ydeOHOro Kypca OOOTallarTCs MPEICTABICHUS
00y4Jaromuxcs 0 METOJIaxX MCCIICIOBAHUSI M3MEHUMBOTO MHUPA, Pa3BUBACTCS TOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB TO3HAHUS KaK HEOTheMJIEMOU
YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxanue ydeOHOTO Kypca HalpaBIeHO Ha 3aKPEIUICHHE 3HAHWM, MOTyUYeHHBIX
Opy M3yYEeHHWH Kypca Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHHs, U Ha pa3BUTHE
NPEJICTABIICHUN O CIIy4aHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
IpUMepax, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKpYyXaroulero Mmupa. B pesynbrate y
oOydarommxcs  JOKHO  chOpPMHpPOBATBCS  TMpEJACTaBleHHME O  Hauboiee
yIOTPEOUTENBHBIX U OOIIMX MATEeMATHYECKUX MOJEINSX, UCTIONb3YEMbIX VISl OMHUCAHUS
AHTPOMOMETPUUYECKUX M JAeMOrpadUyYECKUX BETUYHH, MOTPEIIHOCTEH B Pa3IMIHOIO
polla M3MEPEeHHSX, [JIUTEIbHOCTH O0€30TKa3HOM pPabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIIECTBE.

B cooTBercTBUM C yKa3aHHBIMH LEIAMH B CTPYKType Y4YeOHOTO Kypca
«BeposTHOCTh M CTATUCTUKA» NIJIST YPOBHS CpeHero oliiero ooOpa3oBaHus Ha 0a30BOM
YPOBHE BBIICJICHBI CIEAYIOINIME OCHOBHBIE cCoOJepKaTenbHble JHUHUU: «CiaydailHble
COOBITHS M BEPOATHOCTHY, «CydaliHble BEJIMYUHBI ¥ 3aKOH OOJBIITUX YHCEI.

Baxnyio dactp y4eOHOro Kypca 3aHUMAaeT H3YyYEHHUE TEeOMETPUUECKOTO U
OMHOMMAIILHOTO PACTpPEEICHIN M 3HAKOMCTBO C WX HETNPEPHIBHBIMHU aHAJIOTaMU —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpeaeIeHUsIMH.

Coneprxanne nuHUN «CirydailHbIe COOBITUS M BEPOSTHOCTHY CIYKUT OCHOBOM JIJIst
dbopMupOBaHUS TPENCTABICHUN O pPacCHpeNeNIeHUH BEPOATHOCTEH MEXIy 3HAYCHUSMU
CIy4alHBIX BEJIMYMH, a TAaKXKe ATa JIMHUS HEeoOXoauma Kak 0asza JUisi U3y4yeHHs 3aKOHa
OoJbIIMX Yuces — (DYHIaMEHTAIBHOTO 3aKOHA, JEUCTBYIONIETO B MPHUPOJE U OOIIECTBE
U UMEIoIIEero MaTremMaTudeckyro QopManuzanuioo. Cam 3aKOH OOJBLIMX YHUCEN
npejJiaraeTcsi B O3HAKOMUTENbHOW (QopMe C MUHHUMAIbHBIM HCHOJIb30BAHHEM
MaTeMaTH4ecKoro opMain3ma.
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Tembl, cBSI3aHHBIE C HEMPEPHIBHBIMU CIyYaliHBIMU BEIWYMHAMH, AKIICHTHPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA OMHCAHUU M M3YYCHUH CIYYaWHBIX SIBICHUH C TTOMOIIBIO
HernpepbIBHBIX  (pyHKIM. OCHOBHOEC BHHMAaHHE YICISIETCS TIOKa3aTeIbHOMY U
HOPMAJILHOMY  PAcTpeleiCHUsIM, TPH OTOM TPEAIOIaraeTcs O3HAKOMHUTEIBHOE
H3ydYeHHUE MaTepuaia 0e3 JoKa3aTeabCTB MPUMEHIEMBIX (DaKTOB.

OO6miee 4YMCIO YacoB, PEKOMEHAOBAHHBIX [JII M3YYEHHS Y4YEOHOro Kypca
«BeposTHOCTB U cTaTHCTHKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henenwo), B
11 knacce — 34 gaca (1 gac B HeAemIO).

COIAEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBnenne JmaHHBIX C TOMOIIbl0 Tabnui, u  auarpamMm. CpenHee
apudMeTHIeCKOe, MeIaHa, HanOOoJIbIIIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIICPCUS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CrnydaliHble SKCIIEpPUMEHTHI (OMBITHI) M CIy4alHbIE COOBITHS. OJEeMEHTapHbIC
coObITHsl  (Mcxonbl). BeposiTHOCTh ciyuyaiiHOTO coObITHsS. binM30ocTh 4acToThl U
BEPOATHOCTU COOBbITHI. CiydallHbIE OIBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OMBITaX C PaBHOBO3MOKHBIMHU 3JI€MEHTapPHBIMU
COOBITHSIMHU.

Onepan Hajg COOBITHSIMHU: TIEpECEUYeHHe, OOBEAMHEHHE, MPOTHUBOMOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEN. JlepeBO  CiydamHOro
skcriepuMenTa. @opmyria MOTHOM BEpOSITHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropnoe mpaBmwino ymHoxenus. IlepecranoBku u (dakxtopuan. Ywucio
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHomMa HproToHa.

bunapubiii cinydyaliHbld OMNBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumble
ucnbiTanug. Cepusi HE3aBUCUMBIX HUCHbITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBbIX HUCTIBITAHUN bepHyIu.

Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Jnarpamma
pacnpenenenusa. Ilpumepsl pacnpeneneHuid, B TOM UHCIE, TE€OMETPUYECKOE U
OMHOMHAITEHOE.

11 KUIIACC

UucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXHUIAHUE,
JUCTEPCUsT M CTaHAAPTHOE OTKIOHEHHE. [Ipumeppl NMpUMEHEHHST MAaTEMaTHYECKOTO
OXHUJAHWS, B TOM YHCJIE B 3a/la4aX W3 NOBCEIHEBHOW KHU3HU. MaTeMaTudeckoe
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OXXHMJIaHWEe OWHApHOM clydyailHOM BeMWYMHBL MartemMaTHdeckoe OXHAaHUE CYMMBI
CIIy4alHbIX BEIMYMH. MareMaTHUueCKOe OXHUIAHUE U JUCIIEPCUSA I€OMETPUYECKOrO U
OMHOMMAIILHOTO paclpeeIeHH.

3akoH OONBIIKUX YHCENl U €ro posib B HayKe, Mpupojae U oduiecTBe. BrIOOpOUHBIit
METOJI UCCIIEJOBAHUM.

IIpumepsl  HEmpepbIBHBIX — Ciy4auHbIX BenuuuH. [loHATHE O 1I0THOCTH
pacrpeneneHus. 3aaaud, NMPUBOJAIINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pPacCIIpeeIICHUH.

HPEAMETHBIE PE3YJIBTATDBI

K konmy o60yuenus B 10 kiaacce 0Oy4aromuiics TMOJYYUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:
YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEPUPOBATH MOHATUSAMHU: CpeaHEee apudMeTHUIECKOE, MeIaHa, HanboJbIIee,
HaMMEHbIIIEE 3HAUCHHUE, Pa3Max MacCHBa YUCJIOBBIX JIAHHBIX; ONMIEPUPOBATH MOHSATUAMU:
CIIy4alHBI SKCIEPUMEHT (OMBIT) U ClIydyalHOE COOBITHE, AJIEMEHTApHOE COOBITHE
(3neMeHTapHbIi UCXOJ) CIYy4aWHOTO ONbITa, HAXOIUTh BEPOSTHOCTH B OMNbBITAX C
PaBHOBO3MOXXHBIMH CIIYYallHBIMU COOBITUSIMH, HAaXOJAWTh M CPAaBHUBATh BEPOSTHOCTHU
COOBITHII B HM3YUYEHHBIX CIy4allHBIX HKCIIEPUMEHTAX; HAXOJIUTh U (OPMYIHPOBATH
COOBITHS:  TIepecedeHue W OO0BbEAUHEHWE  JIaHHBIX  COOBITHH,  COOBITHE,
POTUBOIOJIOKHOE JaHHOMY COOBITHIO, TOJBb30BAaThCA JUarpaMMaMmu Oiliepa u
dbopMyIIOl CIIOKEHHSI BEPOSTHOCTEH MPHU pPELICHUU 3a/a4; OINEePUPOBATH MOHATHUSIMU:
yCIIOBHAsI BEPOSITHOCTH, HE3aBUCHUMBIE COOBITHS, HAXOAUTh BEPOSTHOCTH C MOMOIIBIO
NpaBWJia YMHOXEHUS, C TOMOIIBIO JepeBa CIy4alHOTO OIbITa; MPUMEHSTh
KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPHU PEIICHUH 337a4; ONEePUPOBATH MOHATUSIMHU:
WCIIbITAHNE, HE3aBUCHUMbIC UCIIBITAHUS, CEpUsl UCTIBITAHUH, YCIIEX U HeyJadya, HAXOAUTh
BEPOSITHOCTU COOBITUH B CEpUM HE3aBUCHMBIX HCHBITAHUN [0 TEPBOro YycCIexa,
HAXOJUTh BEPOSITHOCTUA COOBITUH B CEPUU UCTIBITAHUN
bepnynnu; ONMEpUpPOBATh TMOHATHSAMU: CIydyailHash BEJIMYMHA, paclpeaesieHue

BEPOSITHOCTEM,

auarpaMMa pacrpeneneHusl.

K koniy oOyuenus B 11 Kiacce oOyyaromuiics MOJY4YUT CIEAYIOLIKE
MpEeAMETHBIE PE3YJIbTATHI:
CpPaBHUBATh BEPOATHOCTH 3HAYEHHUM CIIyYaWHOW BEJIMYMHBI IO PACHIPEICITICHUIO WIIH

C TMOMOIIBI0 JAuarpaMM; OIEPUPOBATH TMOHSATHEM MATEMATHYECKOTO OKHUIAAHUS,
MPUBOJINTh NPUMEPHI, KAK TPUMEHSIETCS MaTeMaTUYECKOE OXUIAAHHUE CIIy4alHOUN
BEJIMYMHBI HAXOAUTh
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MaTeMaTHYECKOE OXHJIAHUE TI0 JAaHHOMY paclpeIeiICHHIO;
UMETh TPEJCTABICHHE O 3aKOHE OOJBIINX YHCEIT,
UMETh NPEICTaBICHHE 0 HOPMAaJIbHOM
pacrpeeieHu .
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10 KJIACC
HaumenoBanue paznena | KonuuectBo OcHOBHOE cojiepKkaHue OcHOBHBIE BUJIBI JIEATCIBHOCTH
(TeMBI) Kypca 4acoB 06y‘laIOHlI/IXCSI
[IpencraBieHne JaHHBIX H 4 [IpencraBnenne TaHHBIX C TTOMOIIBIO N3Baexats uHGopMaumnio u3 Tabuil
omnucaTtciibHadad CTaTUCTUKA Ta6J'II/III H JuarpamMm. CpClIHCC U 1uarpamMm, HCNoJib30BaTh Ta6_]]1/111[,1
apudMeTHIecKoe, Me/IHaHa, U IMarpaMMBbl JIJIs TIPECTaBICHUS
HauOOoJIbIIIee ¥ HAUMEHbIIICe 3HAUCHUS, CTATHCTHICCKHX NasHEx. Haxomars
pasmax, TUCTepPCHsi, CTaHIAPTHOE
ONUCaTeNIbHbIE XapaKTePUCTUKHU
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
JIAaHHBIX.
BbiiBUraTh, KPpUTHKOBATH T'MIIOTE3bI
O XapakTepe CIy4yalHOW M3MEHYMBOCTH
U onpeaestonux e€ hakropax
Crnyyaiinbie OIIBITHI 51 3 CiyyaiiHble SKCIIEpUMEHTHI (OIBIThI) U

CIIy4ailHble COOBITHSI, OTBITHI
C PaBHOBO3MOKHBIMH

QJICMCHTAPHBIMH HCXOJaMU

CIy4aliHbIE COOBITHSI.

DOnemeHTapHbIe COOBITUS (MCXOBI).
BeposaTHOCTH Clly4aliHOTO COOBITHSI.
BepositHocTH COOBITHI B OITBITAX C
PABHOBO3MOXHBIMU 3J1€EMEHTAPHBIMU
coObrtusimu. [IpakTudeckas pabora

BbigeasiTb Ha mpuMepax ciyyaiHbIe

COOBITHSI B OMNHCAaHHOM CIy4allHOM

OTIBITE.

DopMyIHMPOBATH YCIOBHS ITPOBEACHUS
CIIy4alHOTO OIIBITA.

HaxoauTh BEpOSTHOCTH COOBITUI B

OIIbITax C PaBHOBO3MOKXHBIMHU
HCxXogaMu.
MOI[CJIHpOBaTb OIIBITHI C
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PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU

HCXoJaMH1 B XOI€ HpaKTH‘IGCKOﬁ pa6OTLI

Omnepaniuu HaJT COOBITHSAMU, 3 Omnepanuu HaJl COOBITUSMH:
CIIO’KEHHE BEPOSTHOCTEM nepeceyeHre, 00beTMHEHNE COOBITHIA,
IIPOTUBOTIONIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyna
CJIO’KEHUSI BEPOSATHOCTEN

Hcnoab3oBaTh n1uarpaMmsl Jiliepa u
CJIOBECHOE OIMCAHHUE COOBITUN LIS
(bOpMYIUPOBKHU U U300paKEHUS
OOBEMHEHUS U TIEpPECEUCHUsT COOBITHH.
Pematsb 3aga4m ¢ UCNOIb30BaHUEM
(bOopMyITBI CIIOKEHUS BEPOSTHOCTEH
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Y cil0BHasA BEPOSITHOCTb,
JIEPEBO CIIYYaWHOTO OIBITA,
dbopmyna nmoaHoM
BEPOSITHOCTHU U
HE3aBUCUMOCTh COOBITUI

VYcnoBHas BEPOATHOCTh. Y MHOKEHUE
BEPOATHOCTEU. JlepeBo ciydaitHOro
akcnepuMmenTa. GopMyiia oaHou
BeposTHOCTU. HezaBucumebie coObITHSA

Pemars, 3agaum Ha HaXOXICHHUE
BEPOSITHOCTEN COOBITUI, B TOM YHCIIE
YCIOBHBIX €  IIOMOIIBIO  JIepeBa
CJIy4alHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTh COOBITUI
nmo dopMmyie U IO OpraHu3aluu
CJIy4alHOTO OIbITa

JneMeHThl KOMOMHATOPUKHU

KomOunaropHoe npaBusio
yMHOeHus. [lepecTaHOBKY U
daxTopuan. Yuciio coueTaHui.
Tpeyronpnauk Ilackais. ®opmyna
ounoma HeroToHa

HNcnonb30BaTh TPaBUIIO YMHOKEHUS
JUISL TIEPEYUCIICHUS COOBITHI B
ciaydariHoM orbite. Ilosb3oBaThCs
dbopmyioit u TpeyroiabaukoM Ilackas
JUIS1 OTIPENICIICHHS] YK CIIa COYETAaHUN

CepI/II/I IIOCIICA0BATCIIbHBIX

UCOBITAHUNA

buHapHBIN ClTy4ailiHBIN OIBIT

(ucmipITaHME), ycImex U HeyjAaya.
HeszaBucumbie ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUN J10 IEPBOTO

Pa3ouBaTh CI0KHBIE DKCIIEPUMEHTHI Ha
OTJeNbHbIC UcTibITaHusl. OcBaMBaTh
MOHSITUSA: HCTIBITAHUE, CEPUS
HE3aBUCUMBIX UCTIBITAHHM.
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ycrnexa. Cepust HE3aBUCUMBIX
ycneiTaHui bepryiu.
[Ipaktuueckas pabora ¢
UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IUIY

IIpuBoaAuTEH IpUMeEPHI CEpUl
HE3aBUCUMBIX HcHbITaHuN. PemiaTh
3aa44 Ha IIOMCK BEPOSATHOCTEN
COOBITHI B C€pUU UCTIBITAHUH 10
IIEPBOI0 yCIleXa U B CEpUsX
ucnslTanui bepuymm. U3yyars B
X0/1e MPAKTHYeCKOoil padoTsl ¢
VCII0JIb30BAHUEM DJIEKTPOHHBIX
Ta0JIMIl BEPOSITHOCTH COOBITUI B
CepUsAX HE3aBUCUMBIX UCIIBITAHUMN

CrnydaiiHble BETMYHHbI
U pacrpeeseHus

CinyvaiiHas BeJIMUMHA.
Pacnipenenenue BEposITHOCTEN.
Huarpamma pacnpenenenusa. Cymma u
MPOU3BE/ICHHUE CIIyYalHbBIX BEJIUYHUH.
[Ipumepsl pacripenesneHuil, B TOM
YHUCJIE TEOMETPUUECKOE U
OMHOMHUATBLHOE

OcBauBaTh NOHATHS: CllydaiiHas
BEJIMUMHA, pacipeaesieHue, Tabauma
pacrpeneneHus, JuarpaMmma
pacrnpeneneHus.

IIpuBoauTH IPpUMeEPHI
pacnpeneneHuii, B TOM YUCIie
Te€OMETPUIECKOTO 1 OMHOMHUATBHOTO.
CpaBHuUBaTh pacrnpeieneHus
ciay4darHbix BennunH Haxoauts
3HAYEHUsI CyMMBI U IIPOU3BEACHUS
ciy4yalHbIX BeJIUYuH. CTPOUTH H
pacno3HaBaTh r€OMETPUUECKOE U
OMHOMUAIBLHOE paclpeieliCHHe

80



®denepanbHas padbouas mporpamma | Matemartuka. 10—11 knaccel (6a30BbIi ypOBEHbB)

[loBTOpEHuE, 06001IEHHE,
CUCTEMaTHU3AU 3HAHUU

OnucarenpHast CTATUCTHKA.
CityyaiiHble ONBITHI U BEPOSTHOCTH
Cly4alHbIX cOObITUN. Onepaiuu Haj
COOBITUSIMH. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3aBUCHUMBIX
HWCHBITAHUM

IHoBTOPATH H3y4YeHHOE

Y BbICTPAUBATh CUCTEMY 3HAHUU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HaumenoBanue paznena  KommyectBo|  OCHOBHOE COJepKaHUE OCHOBHBIC BUJIBI I€ATEIBHOCTH
(TeMbI) Kypca 4acoB o0yJaroImxcs
MaTtemaTnyecKoe 0KHUIaHHE 4 [Tpumepsr IpUMEHEHUS OCBANBATE OHSTHC MATEMATHICCKOLO
CIy4aifHOM BEIMYUHBI MaTEeMaTUYECKOT0  OXKHIaHMsI

(cTpaxoBaHue, JOTEpES ).
MaremaTu4ecKkoe OXKUJAHUE CYMMBI
CITy4alHBIX BEJINYHH.
MaremaTtuueckoe OKHJIaHUE
reOMETPUIECKOr0o U OMHOMHUAIBLHOTO
pacrpeeneHuin

OKHJIaHMUS.
IIpuBOAMTH U 00CYKAATH IPUMEPHI
IIPUMEHEHHS] MaTEMATHYECKOT O

OXXUJJaHHA. Brruucnsate MaTeMaTHYECKOE

oxxunanue. Mcnonb30BaTh MOHATHE
MaTEMaTUYECKOTO OKUJIAHUS U €ro
CBOICTBA IpU PEIICHUH 3a7ad.
HaxoauTthb 110 U3BECTHBIM (hopMYyIIamMm
MaTEMaTHYECKOE OXKUITAHIE CYMMBbI
CJIy4alHbIX BEJIUYMH.

HaxoauTh 1o u3BeCTHBIM (opMyIam

MAaTCMaTHYCCKHUC OXXKHMAAHMA CJ'Iy‘-IElﬁHBIX
BCIIMYHNH, HMCIOIIUX I'COMCTPUICCKOC H

OMHOMUATBHOE pacpe/ieICHUS
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Jlucniepcuss U CTaHIAPTHOE
OTKJIOHEHUE CIIy4aiHO!
BEJIMYMHBI

Jucnepcus u ctaHgapTHOe
OTKJIOHeHue. [lucniepcuun
r€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenus. [Ipaktnueckas
paboTa ¢ UCIOJIb30BAaHUEM
AJIEKTPOHHBIX TaOIHIL

OcBauBaTh TNOHATUA: JUCIIEPCHS,
CTAHJIAPTHOE OTKJIOHEHHUE CIy4anHOU
BEJINYMHBI.

HaxoauTtes nucrepcuro 1o
pacrpeneneHuro.

HaxoauTs 1o u3BecTHBIM GopMysIam
JUCIIEPCHUI0 TEOMETPUUECKOTO U
OMHOMHUAJILHOTO paCIpeIeICHHUS], B
TOM YHCJIE B XOJI€ MPAKTUYECKON
paboOTHI C UCIIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aKoH OOJBIIMX YHCET

3akoH OO0JIBIINX YHCeN. BhIOOpOUHBINHM
MeTOJ uccleoBannid. [IpakTudeckas
paboTa ¢ UCIOIb30BaHNEM
AJIEKTPOHHBIX TAOJIHIT

3HAKOMUTBCS C BLIOOPOYHBIM METOIOM
MCCIIEOBAHUS COBOKYITHOCTH JaHHBIX.
M3yuyaTh B X0/i¢ MPAKTUIECKON pabOTHI C
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIHII
npUMEHEHNE BRIOOPOYHOTO METOIa
UCCIIEJOBAHUS

HenpepsiBHbIE cityyalinbie
BEJINYMHBI (pacupeiesIeHHs])

[IpuMepsl HENMPEPBIBHBIX CIyYalHBIX
BesmunH.  DyHKOUS  IUIOTHOCTH
pacnpeneneHus. PaBHOMepHOE
pacnpeiesiecHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHAS
ClIy4ailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpeneneHue, GyHKIUS IIOTHOCTH
BEPOATHOCTH.

IIpuBoauTHL mNpHUMEPHl HENPEPBIBHBIX

CJ'Iy‘-IElfIHBIX BCJINYHH.
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HaxoauTb BeposTHOCTH COOBITUI TIO
JAHHOM (YHKIMU TIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O PACIIPENEIICHUS

HOpMaJIBHOC pacipecaciicHuc

3amauu, NpUBOIAIINE K HOPMATEHOMY
pacnpeneneHuto. OyHKINS MIIOTHOCTH
¥ CBOMCTBA HOPMAJILHOTO
pacnpenenenus. IIpaktudeckas padbora
C UCIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJIHI]

OcBauBaTh NOHSITHS: HOPMAJILHOEC
pacmpeeneHue.

BoiessiTh 110 ONTUCAHUIO CTyYaliHbIC
BCJIMYHMHBI, pacTpe/icICHHBIC 110
HOpMaJIbHOMY 3aKkoHy. IIpuBOIMTH
npuMepbI 3a71a4, MPUBOJISIINX K
HOPMaJILHOMY pacIpeiesieHUIO.
HaxoauTp 4rcioBbIe XapaKTePUCTHKH
HOPMAJIBHOTO PacIpe/IeICHUS T10
H3BECTHBIM (hopMyIam.

PemaTnb 3a/1aun, cBsI3aHHbBIC C
MIPUMEHEHUEM CBOMCTB HOPMAaJIbHOIO
pacInpenesneHui, B TOM YUCJIE ¢
HCITOJIb30BaHUEM DJICKTPOHHBIX TaOJIHIT
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[loBTOpEHUE, 00001ICHNE
W cUCTeMaTu3alus 3HaHUI

19

[IpencraBneHne TaHHBIX C TOMOIIIBIO
Ta0IUI] U JUarpamm, onucaTeabHas
CTaTUCTUKA, OTIBITHI C
PAaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BBEIYUCIICHHE
BEPOSITHOCTEN COOBITUIA

HOBTOpHTB N3Y4YCHHOC HW BBICTpAHMBATDH

CUCTEMY 3HAaHUU

¢ IpuMeHeHneM (HopMyIl U
rpaduueCcKUX METOJIOB
(KkoopaAMHATHAS TIpsAMas, IEPEBO,
nuarpamma Jitsiepa), cirydaiHble
BEJIMYMHBI U PacIpeaesIeHus,
MaTeMaTH4EeCKOE 0)KUAaHUE
CIIy4alHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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