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OenepanbHas pabouas mporpamma Mo yueOHOMYy mpeametry «MaremaTuka
(6a30BbI ypoBeHB) (mpeameTHas obnacTh «MaremaTuka U UHPOPMATHKA)») BKIIOYAET
MOSICHUTEIIBHYIO 3aITUCKY, COJepKaHue 00yUYeHUsI, TUTAaHUPYEMbIE Pe3yJbTaThl OCBOCHHUS
MpOrpaMMBbl 10 MaTeMaTHKe, TEeMAaTHYECKOE TJIaHUPOBAHUE.

[TosicHuTENBHAS 3aMKUCKa OTpaXKaeT OOIIUE MEIH U 3aa4l U3yUYCHUs] MaTEMaTUKH,
XapaKTEPUCTUKY TCUXOJOTHUYECKUX MPEANOChUIOK K €€ H3YYEHUIO OOYyYarolUMUCH,
MECTO B CTPYKType yueOHOro IjlaHa, a TakXKe MOJXOJbI K OTOOpY COAEpKaHHs, K
OTPEJIEIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHUsI pacKpbIBaeT COJEpKaTeIbHBIE JIMHUMU, KOTOPHIC
npeaaratoTes AJjig 0053aTeIbHOr0 U3yUYeHHs B KaXKJOM KJIacCe Ha YPOBHE CPEHET0

o01iero oOpa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOTpaMMbl MO MaTEMAaTHUKE BKJIIOYAIOT
JUYHOCTHBIC, METANpEJIMETHBIC PE3yJbTaThl 3a BECh IMEpUOJ]] OOY4YCHHUS Ha YpPOBHE
cpenHero odiiero o0pa3oBaHus, a TAK)Ke MPEIMETHBIE TOCTHXKEHUS 00ydJarouierocs 3a
KaXXJIbIH TOJT 00yUeHHUSI

IHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaTeMaTHKEe Ha YpOBHE CpeIHero o0iero o0pa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHH,
NPEeIbSBIIEMbIX K MaTeMaTH4eCKoMy oOOpa3oBaHUIO, U TPAIULUNA POCCUHCKOTO
oOpa3zoBanusa. Peanmuzamnust mporpaMmbl MO MaTeMaTHKE OOecTeunBaceT OBJIAJICHUE
KJIFOUEBBIMU  KOMIIETCHIIUSIMUA, COCTABIISIONIMMU OCHOBY [JIi CaMOpPa3BUTHS U
HENPEPHIBHOTO 00pa30BaHMsI, IEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO U
MO3HABATEIILHOTO PAa3BUTUS JTUYHOCTU 00YUAIOITUXCS.

B nporpamMe nmo mMaremaTHKe YYTEHbI WJeU U MosoxeHus KoHuenuu pa3BuTus
MaTreMaTudeckoro oOpasoBaHusi B Poccuiickoit ®Degepanmn. B cooTrBeTcTBUU C
Ha3BaHUEM KOHIUEMIHUHM, MaTeMaTUYEeCKOoe O0Opa3oBaHHUE [JOJKHO, B YaCTHOCTH,
MPEAOCTABIATh KaXKJIOMY OOydYarolmeMycs BO3MOXXHOCTb JOCTH)KEHUSI  YPOBHS
MaTeMaTHYeCKUX 3HAHWH, HEOOXOIMMOTro I JaJbHEHINCH YCIeIHONW >KU3HH B
obmiectBe. ViIMeHHO Ha peIIeHHE STOUW 3aJa4yd HalleJIeHa MporpaMMa IO MaTeMaTHUKE
6a30BOTO YpOBHSI.

B smoxy nmdpoBoit Tpanchopmamuu Bcex cdep UeTOBEUSCKOW eSITeIIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEeKOM 0e3  0a30Boi
MaTeMaTU4eCKOM TMOATOTOBKM. VY3Ke€ B IIKOJIE MaTeMaTHKa CIYKUT OMOPHBIM
MPEAMETOM Il U3YUEHUSI CMEXKHBIX JUCIUILUIMH, a B KU3HU MOCJE IIKOJIbl pealbHOU
HEOOXOJUMOCTbIO CTAHOBUTCSI HEMPEPBHIBHOE 00pa3oBaHue, YTO TPeOyeT MOJTHOUECHHOU
0a30Boi1 00I1Ie00pa30BaTEIbHON MOATOTOBKHA, B TOM YHCJIE M MaTeMaTH4YeCKOW. ITO
00yCJIOBJI€HO TE€M, YTO B HAIIM JTHU PACTET YUCIO CHEIUATBbHOCTEH, CBSI3aHHBIX C
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HETMOCPECTBEHHBIM TPUMEHEHHEM MAaTeMaTUKU: U B cpepe SKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTMYECKUX O0JACTAX, U Jake B TyMaHUTapHbIX chepax. Takum obpa3om, Kpyr
oOydJaromuxcs, JMJisi KOTOPhIX MaTeMaTUKa CTAHOBUTCS 3HAYUMBIM IIPEAMETOM,
CYILIECTBEHHO PAaCIIUPSIETCSI.

[IpakTryeckasi MoJIE3HOCTh MaTEeMaTUKU OOYCIIOBJIEHA TeM, 4YTO €€ MpeaMeTOM
ABJISIIOTCS yHAAMEHTAJIbHBIE CTPYKTYPHI HAIllEero MUpa: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAaMBA€MbIX B HEIMOCPEICTBEHHOM
OMbIT€, 1O JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JUIsl PpPa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX HUJIe. be3 KOHKPEeTHhIX MaTeMaTHYECKUX 3HAHUM 3aTpyJAHEHO
MOHUMAHHUE TPHUHIUIIOB YCTPONCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W MHTEPHOpPETAIUs Pa3HOOOpa3HON  COLMAIBHOM, HKOHOMUYECKOM,
noJuTudecko  mHpopmanmu, ManodPdEeKTUBHA  TOBCEJHEBHAsT  MPaKTHYECKas
NeATeNbHOCTh. KaxqoMy delmoBeKy B CBOEM IKU3HM TPUXOAUTCS  BBIMOJIHSTH
JIOCTATOYHO CJIOKHBIE PAcdY€Thl M COCTABIATh HECJIOKHBIE aAJITOPUTMBI, HAXOIUTh
HY)KHbIC (QOpPMYJIBI M TPUMEHATh WX, BIAJCTh NPAKTHYCCKUMU NpHEMaMU
TCOMETPUYECKUX U3MEPCHHUU U TTOCTPOCHUMN, YMUTaTh UH(POPMAITHIO, TIPEJCTABICHHYIO B
BUAY TaOMWIl, OuarpaMMm U TpadUKOB, XUTh B YCIOBUAX HEOIMPEACNEHHOCTH W
MOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHIA.

OOHOBPEMEHHO € pacuIupeHreM chep MPUMEHEHUsI MAaTEMATUKH B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXXHBIM CTAaHOBUTCA MATEMATHYECKUA CTUJIb MBIILJICHUS,
NPOSIBIISIOIIMICS B OMNpeNeEHHBIX YMCTBEHHBIX HaBbIKaxXx. B mporecce wu3yueHus
MaTEeMaTUKA B apceHas MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucreMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIIOUEHUW, TMpaBWia HMX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTHYECKUX  IOCTPOEHUN,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, OOOCHOBBIBATH M JOKa3bIBATh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBINUICHHe. MaTeMaThKe MPUHAUICKAT BEAyIas posib B (POPMHUPOBAHUU
ANTOPUTMHUYECKOW KOMITIOHEHTHI MBIIIUICHHS] ¥ BOCIUTAHUM YMEHUH JCHCTBOBATH IO
3aIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh MU3BECTHBIE U KOHCTPYHPOBAaTh HOBble. B
Mpoliecce PelIeHus 3a7a4 — OCHOBHOUM Yy4eOHOW JeATEIHHOCTH HA YPOKAX MATEeMAaTHKU
— pa3BUBAIOTCS TBOPUYECKAS M TIPUKIIATHAS CTOPOHBI MBITUICHHS.

OOyyeHnue maTremaTuKe Aa€T BO3MOXKHOCTh Pa3BUBaTh y OOYYAaIOIIUXCS TOYHYIO,
pallMOHATIbHYI0O U MH()OPMATHBHYIO pe4b, YMEHHE OTOMpaTh HauOoyiee MOIXOJSIIHE
SI3bIKOBBIC, CHUMBOJIMYECKHE, TpaduyuecKkue cpelicTBa sl BBIPAXKEHUS CYXKICHUU U
HaTJISTHOTO WX MPEJCTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KYyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS ~ Oo0liee 3HAKOMCTBO C  METOJAMHU  TO3HAHUS  JEWCTBUTEIHHOCTH,
MpEeACTaBICHUE O TMPEIMETe M METOJE MaTeMaTHK{, €ro OTJIMYMUS OT METOJ/OB
€CTECTBEHHBIX Y TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHUSI MAaTEMATUKHU JIJIS
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pelieHrs Hay4YHbIX W TMPUKIAIHBIX 3a1ad. TakuMm o0pa3oM, MaTeMaTHYECKOe
oOpa3zoBaHrE€ BHOCUT CBOH BKJIaJ B ((OpPMHUpPOBaHUE OOILIEH KYIbTYphl UEJIOBEKA.

N3yueHne MareMaTHKH CIOCOOCTBYET JCTETHUYECKOMY BOCIUTAHUIO 4YEJIOBEKA,
MMOHUMAHHMIO KpPAacoThl W H3SIMIECTBA MATEMAaTUUYECKUX PACCYXKIECHUM, BOCHPUSITHIO
reOMETPUUECKUX (HOPM, YCBOCHUIO UEU CUMMETPHH.

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

dbopMupoBaHuEe IEHTPATBbHBIX MATEeMAaTHYECKUX TMOHATHH (YKMCIIO, BEJIWYUHA,
reomeTpuueckas ¢urypa, mepeMeHHas, BEPOSTHOCTb, (GYHKIMS), OOECIEYUBAIOIIUX
IPEEMCTBEHHOCTh U MEPCINEKTUBHOCTh MaTEMaTUUECKOTro 00pa30oBaHUs 00y4arONUXCs;
Mo/IBe/ICHNE O0YyJaroNMXCs Ha JTOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTHUKd W OKPYXKaIIIero Mupa, MOHMMAaHME MAaTeMaTUKH KaK 4YacTu oOIe
KyJbTYpPbl UEJIOBEUYECTBA;, PA3BUTHE WHTEIJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaromuxcs,  TO3HABATEJILHOM  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTH MBINUICHUSI, HHTEpeca K W3YYEHHI0 MaTeMaTuku; (OpPMUPOBAHUE
(G YyHKIIMOHAIBHOM MaTEMAaTUUECKOM TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKHUE ACMEKThl B PEAIbHBIX KU3HEHHBIX CUTyalUUsIX U MHpPH
U3yYeHUH  JIPYTUX  Y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha A3BIKE MaTeMaTHKH M CO3]aBaTh
MaTE€MAaTUYECKUE MOJIENU, IMPUMEHSITh OCBOCHHBIA MaTEMaTHUYECKUW ammapar i
pelieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATH U OLEHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIUHUSIMU cojepkaHus Marematuku B 10-11 kiaccax sBISIIOTCS:
«Ywucna v BeIUUCTEHUN», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBAY), «Hauaina MaTeMaTH4eCKOIo aHaJIu3a, «I"eomeTrpus»
(«'eomerpuyeckue GUryphl U UX CBOMCTBaY, «I3MepeHrne reoMeTpUIECKIX BETUINHY ),
«BeposTHOCTh M cTaTUCTUKay». [[aHHbIE JTUHUU PAa3BUBAIOTCS NapajliebHO, KaXKJas B
COOTBETCTBHHM C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCUMO OJHA OT JIPYrou, a B
TECHOM KOHTaKTe M B3aumojaectBuu. Kpome 3TOro, mx oOBEAMHSET JOTHYECKas
COCTaBJISIONIAs,, TPAAUUMOHHO TpPHUCYIIasi MaTeMaTUKE M MPOHU3BIBAIONIAS BCE
MaTreMaTH4YeCKue Kypchl M cojaepkareibHble JmHHH. ChopmymupoBanHoe B ®PI'OC
COO TpeboBaHUE «BIaJCHUE METOJIAaMH JJOKA3aTEIbCTB, AJITOPUTMAMHU PEIICHUS 3a7aY,
yMeHue (GOopMyJIUpOBaTh OMNPENENCHUs, AKCHOMbl M TEOPEMbl, MPUMEHSITh UX,
MIPOBOJIMTH J0KA3aTEbHbIE PACCYKJCHUS B XOJI€ PELICHUS 3a]]a4» OTHOCUTCS KO BCEM
y4eOHBbIM Kypcam, a (GOpPMUPOBAHUE JOTMUYECKUX YMEHUU pacrlpeiensieTcs Mo BCeM
rojamM oOy4eHHUsI Ha YPOBHE CpeHEro o0I1ero oopa3zoBaHusl.

B cootBerctBun ¢ ®I'OC COO matemaTHKa SBISETCS 00s13aTEIBHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. IIporpamMmoil mo MaremaTHKe HpeayCMaTpHUBAETCS
u3yueHue ydeOHoro mnpeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KYypCOB:



«Anrebpa W Hauaima mareMaTudeckoro aHamuza», «l'eomerpus», «BeposTHOCTH u
ctatuctukay. GopMupoBaHUE JIOTUYECKUX YMEHUN OCYIIECTBIACTCA HA MPOTHKEHUU
BCEX JIET 00y4YeHHUsI Ha ypOBHE CPEAHEro OO0IIero o0pa3oBaHUs, a DJIEMEHTHI JIOTHKU
BKJTIOUAIOTCS B COJIEP’)KaHUE BCEX HA3BaHHBIX BHIIIE yUCOHBIX KYPCOB.

OO01uree YncJI0 4YaCOB, PEKOMEH/I0BAHHBIX VIS U3yYeHUus maTteMaTuku — 340 yacoB:

B 10 xiacce — 102 yaca (3 yaca B Hexemo), B 11 kiacce — 102 yaca (3 yaca B
Heae10), B 12 kiaacce — 136 yacoB (4 yaca B HejeJI10).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

M3ydyeHne MaTeMaTMKU Ha YPOBHE OCHOBHOIO OOILIEro 0Opa30BaHUs HAIPABICHO
Ha JIOCTI)KEHHE OOYYalOUIMMUCS JIMYHOCTHBIX, METANpPeIMETHBIX M MPEAMETHBIX
00pa30BaTeIbHBIX PE3yIbTaTOB OCBOEHUS YUEOHOIO ITpeIMETa.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbpraTe nzydeHus MaTeMaTUKH Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHus y
oOyuvarorerocsi OyayT CGOPMHUPOBAHBI CICAYIOUIHNE JHUYHOCTHBIC pe3ysibTaThl: 1)
rpakKAaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM IO3UIIMK OOYyYaIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OOINECTBA, MPEJCTABICHHE O MaTeMaTH4eCKHX
OoCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBICHUH, MIPOIICAYP I'PAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OIIPOCHI M APYroe), YMEHHE B3aMMOJICHCTBOBATh C COIUAbHBIMH
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSIMH U Ha3HAUCHHEM; 2) MaTPHOTUYECKOIO
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBaXKCHHUS K
MPOLUIOMY Y HACTOSIIEMY POCCHWCKOM MaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHUE K
JNOCTVKEHUSIM POCCUMCKUX MAaTEeMaTHUKOB W POCCUMCKOM MaTEMaTUYE€CKOW IIKOJIBI,
HCIIOIb30BaHUE ATUX JOCTHKEHUH B IPYTUX HAayKaX, TEXHOJIOTUAX, c(pepax IKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa, CcPOPMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMUS, 3THUYECKOIO IIOBEAECHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KECHUM HAYKH W JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHHE JIMYHOTO
BKJIa/Ia B TOCTPOCHHE YCTOMUYUBOrO Oyayiiero; 4) 3¢TeTH4eCKOro BOCIMTAHUSA:

3CTCTUYCCKOC OTHOLICHHUEC K MUPY, BKJIIO4asa 9CTCTUKY MAaTCMAaTHUCCKHUX



3aKOHOMEPHOCTEMN, OOBEKTOB, 3ajlay, PELICHHM, pacCyX AeHHI, BOCHPUUMYUBOCTh K
MaTeMaTH4YECKUM aClEeKTaM pAa3jIu4YHbIX BHJOB MCKYCCTBa; S) (HU3HYECKOro
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH YMEHHS MPUMEHITh MAaTEMaTHYECKUE 3HAHUS B MHTEpEcax
310pOBOr0 U Oe3omacHOro oOpas3a >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (340pOBOE MHTAHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTIbIXA,
perynsipHas pu3ndeckasi akTUBHOCTb), (U3NIECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX
CHIOPTHBHO-03/I0POBHUTEIBHOMN JACSITEIFHOCTHIO; 6) TPY/10BOT0 BOCIIUTAHUS

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYIOJIOO0MS, MHTEPEC K Pa3IUIHBIM
chepam TpoPECCHOHANBHON JESATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOH U eé
NPUJIIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccuu U
pealln30BbIBaTh COOCTBCHHBIC KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CamMOOOpa30BaHHWIO HAa MPOTSIKCHHH BCEH KHU3HW,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUH MPAKTUYCCKUX 3a/1a4 MaTeMaTHYECKOM
HaIpaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTTUTAHMSI:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUECKOM KYJIbTYpbl, TOHUMAHHUE BIUSAHUS COLUATIBHO -
SKOHOMHUYECKUX IMPOIECCOB HAa COCTOSSHUE NPUPOJHONM U COLMAIBHOM Cpenpl,
OCO3HAHHME TJIOOAIBHOIO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
NpUMEHEHHE MaTeMaTHYECKUX 3HAHWUW NJis pPEeIIeHHs 3ajad B 00JaCTH OKpYKarolen
cpeabl, IUIAHUPOBAHUE TIOCTYNKOB M OLEHKM HMX BO3MOXKHBIX TIOCJIEICTBUN IJIs
OKpY’Karouen cpefipl; 8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKu U OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MATEeMAaTHUYECKOW HAayKH Kak
cepbl YeIOBEYECKOM NEeITeTbHOCTH, STANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIS Pa3BUTHUSA
LUMBWIN3ALIMK, OBJAJCHUE SI3bIKOM MAaTE€MaTUKH M MaTeMaTUYeCKOM KyJIbTypoill Kak
CPEACTBOM  TO3HAHHMSI MHpA, TOTOBHOCTb  OCYIIECTBISITH  MPOEKTHYIO u
HCCIIEI0BATENBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOeHUs MporpamMMBbl 0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0mero obpazoBanus y oOyqaromierocst 0yayT copMupoBaHbl METAIIPEAMETHBIC
PE3YNIBTATHI, XapaKTEPU3YIOMINECS OBIAJICHUEM YHHBEPCAIBHBIMU MTO3HABATEIILHBIMU
JEHUCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMA ~ JICHCTBUSMU u

YHHUBEPCAJIBHBIMU PETYJISITUBHBIMU JIEUCTBUSIMH.



Ilo3HaBaTe/ibHBIE YHUBEPCAJIBLHBIC y‘leﬁﬂble IleﬁCTBHﬂ ba3oBble
JIOTHYeCKHe JeHCTBUSA:

BBISIBIISITh WM XapaKTepU30BaTh CYIIECTBEHHBIC TNPHU3HAKH MaTEMaTHYECKUX
O00BEKTOB, TMOHATHH, OTHONICHHH MEXIy MOHATHIMH, (GOPMYIHPOBATH OMPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIICCTBCHHBIM MPU3HAK KIACCH(PUKAIIMHA, OCHOBAHUS IS
0000IIeHNsT W CpaBHCHHS, KPHUTEPUU TIPOBOJAMMOIrO aHAjIW3a; BOCIPUHUMATH,
dbopMyIHpOBaTH U IPEOOPA30OBLIBATE CYKICHUS: YTBEPAUTCIbHBIE
U OTpUIATC/IbHBIC, E€IWHUYHBIC, YacTHbIE U OOIIWEe, YCIOBHBIC, BBISBISTH
MaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpPEeUHs B (haKTax, JaHHBIX,
HAOJIFOICHUSIX M YTBEPXKICHUAX, TMpejJiaraTh KPUTECPUHU JUISL  BBISBIICHUS
3aKOHOMEPHOCTEH W TPOTUBOPEUHMI; JiejaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, IETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJTIOUEHUH, YMO3aKITFOUCHHUH 110 aHAJIOTHH;

NPOBOJAUTL CAMOCTOSITCIBHO J0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPIKICHUM
(mpsiMBble ¥ OT TPOTHBHOTO), BBICTPAWBATh APTyMCHTAIUIO, MPUBOIAUTH MPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBCHHBIC CY)KJICHUS W BBIBOJIBI; BRIOMPATh CIIOCOO
pemieHuss yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHUS, BbIOMpATH
HauboJee MOAXOASIINNA C yYETOM CaMOCTOATENBHO BbIIENIEHHBIX KpuTepueB). bazoBbie
uccJie0BaTe/IbCKue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIIbCKUA HMHCTPYMEHT IO3HAHMUS,
dbopMyIHUpoBaTh BOMPOCH], (DUKCHUPYIONIHE MPOTUBOpEUYHne, MpobiieMy, yCTaHABIMBATH
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIMOTE3y, APryMEHTHUPOBATH CBOIO MO3HIIMIO,
MHEHUE; TPOBOJUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBICHHUA, MpOIEcca,
BBISIBJICHUIO  3aBUCHUMOCTEH  MEXIy  OOBEKTaMH,  SBICHUSIMU,  IPOIECCAMU;
caMoCTOATebHO  (opMynupoBaTh OOOOIIEHWST U  BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOIONEHUS, UCCIEIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH IMOJYYEHHBIX
pE3yNbTaTOB, BBIBOJAOB H 00O0OIIEHWH; MPOTHO3UPOBATH BO3MOXXHOE pPa3BHUTHE
mpoliecca, a TakyKe BbIIBUTATh

MPEANOJIOAKEHUS O €r0 Pa3BUTUU B HOBBIX ycioBUsIX. PaboTa
¢ uHpopMalLHen:

BBISIBIISITH JIe(UIIATH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIS OTBETA Ha BOTPOC
U JUIA perieHus 3a7adyu; BRIOWpaTh MHGOPMAIMIO U3 WCTOYHHKOB PA3TMYHBIX THIIOB,
aHAM3UPOBATH,
CHUCTEMAaTU3UPOBaTh W WHTEPIPETUPOBATH WH(DOPMAIUIO PA3TUYHBIX BUAOB U (GOpM
MPEICTABIICHUS;, CTPYKTYPHUPOBAaTh HH(POPMAIHIO, TPEACTABIATH €€ B Pa3THYHBIX
dbopmax,



WUIIOCTPUPOBaTh  TpaUyecKH;  OLEHHUBATh  HAAEKHOCTh  MHPOPMALMH IO
CaMOCTOSITEIBLHO CPOPMYIHMPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CaAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHHMBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCHPUHHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUAMHU
U LEeIsIMU OOILEeHHUS, SICHO, TOYHO, TPaMOTHO BBbIPa)kaTh CBOIO TOUYKY 3pE€HHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO XOAYy PELICHHS 3aJladyd, KOMMEHTHUPOBATH
NOJIYYEHHBIH pe3yabTaT; B XOJ€ OOCYXJIEHHs 3a/aBaThb BOIPOCHI IO CYIIECTBY
o0cyxJ1aeMOi TeMbl, MPOOJIEMBbI, pelIaeMol 3a7auM, BbICKA3bIBATh HJIEH, HAICJICHHbIC
Ha TIOMCK PELIEHUS, COMOCTABIIATh CBOU CYKJICHUS C CYXKIEHUAMH JIPYTHX YYaCTHUKOB
auanora, OOHapyXKMBaTh pa3jIMYUE W CXOJICTBO IMO3UIIMH, B KOPPEKTHOW Qopme
(bopMynHpOBaTH Pa3HOTJIACHS, CBOM BO3PAXKECHMS; IPEICTABISATh PE3YIbTaThl PEIICHUS
3a/layu, HKCIIEPUMEHTA, MCCJENOBaHUsA, MPOEKTa, CAMOCTOATEIHLHO BhIOMpaATh (popmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3CHTALUH U OCOOCHHOCTEHN ayIUTOPHH.

PeryJsiTUBHBbIC YHUBEPCAJIbHBIC y4eOHbIe eiicTBUSI CaMoopraHu3aiusi:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aJlaud, BBIOUPATh CIIOCOO PEIICHHS C
y4éTOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTh W
KOPPEKTUPOBATh BapHAHTHI peIICHU ¢ yuéToM HOBOM mHpopManmu. CaMOKOHTPOJIb,
IMOIMOHATBLHBIA HHTE/JIEKT:

BJIAJIETh HaBBIKAaMH MMO3HABATEIbHON peIeKCHM KaK OCO3HAHUS COBEPIIIaeMbIX
JNEUCTBHM W MBICIUTEIBHBIX TPOIECCOB, HMX PE3yJbTaTOB, BIAACTh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIA TIpollecca U pe3yJbTaTa PEIICHHS MaTeMaTHYeCKON
3a/1a4M; TPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUU 3aJ1ayH,
BHOCHUTH KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH; OIICHMBATh COOTBETCTBHUE PE3yJbTaTa
[EJIN W YCIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHKEHHUS PE3yJIbTaTOB
JESTENBHOCTH, HAXOAUTh OIMMOKY, JaBaTh OIEHKY MNPHOOPETEHHOMY  OTIBITY.
CoBMecTHAs 1eATeNbHOCTH: TTOHUMATh U UCIIOIH30BATh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUIYATbHON pabOThI TP PEIICHUH YUYeOHBIX 3a/1ad, MPUHUMATH 11eTTb COBMECTHOM
JESTENHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PaOOTHI, PacTIpeeisTh BUIBI
paboT, JToroBapuBaThCs, 00CYKIATh MPOIECC M Pe3yIbTaT paboThI, 00001IIaTh MHEHHUS
HECKOJIBKHX JIIOJICH; yJ4acTBOBAaTh B TPYMIOBHIX (hopMax paboThl (0OCyx)aeHMs, 0OMEH
MHEHUW, «MO3TOBBIC INTYPMbI» ¥ HWHBIC), BBIMOJHATH CBOI YacTh pabOTHl H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C IPYTMMHU YiICHAMU KOMAaH]IbI, OIICHHBATH KAa4eCTBO
CBOETO BKJaJa B OOIMMN MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM yUaCTHUKAMU
B3aUMOJICCTBUSL.
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NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE peE3yNbTaThl OCBOCHMSI MPOrpPaMMbl MO MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha YpOBHE CpeIHEro oouero oopa3oBaHusl NPEICTABIEHbI 110 TogaM O0yYeHHUs
B PaMKax OTAEJIbHBIX YY€OHBIX KYpCOB B COOTBETCTBYIOLIMX pazjeiax MporpaMmsbl IO
MaTeMaTuKe.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHAS 3AIINCKA

VYueOHsiil kypc «Anredpa U Hayaja MaTEMAaTUUECKOTO aHaU3ay SIBISETCS OJHUM
U3 HauOoJsiee 3HAYMMBIX B MPOrpaMMe CPEIHEro oO0Iero oOpa3oBaHusl, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OOecneYrMBaeT HHCTPYMEHTAIbHYIO 0a3y JJs HM3Yy4eHHUsS BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POpPMHpYET JIOTUYECKOE H
a0CTpaKTHOE MBbIIIJIEHHEe OOYyYaloImMUXCs Ha YpPOBHE, HEOOXOAUMOM JIJISI OCBOCHHS
y4eOHBIX KYpPCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
ydeOHOro Kypca «Ausredpa M Haudaja MaTeMaTHYECKOTO aHaln3a» OOydaroluecs
OBJIQJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (opMyJIupyer
CBOM JIOCTHD)KCHUSI B MaTEMaTUUECKOU opme.

VYu4eOHbIil Kype anreOpbl U HaYal MaTeMaTHYECKOT0 aHalli3a 3aKJaJIbIBaeT OCHOBY
JUISL  YCTIEHTHOTO OBJAJICHUS 3aKOHaMH (U3HUKH, XUMHH, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX  TEHJEHIMH DKOHOMHMKM U  OOIIECTBEHHOW  JKU3HMU, MO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IM(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIONIB30BaTh WX B TOBCEIHEBHOW >KU3HU. B TOXe BpeMs OBiaJieHUE
a0CTPaKTHBIMU U JIOTHYECKH CTPOTUMHU MAaTEMAaTUYECKHUMH KOHCTPYKIIMSIMU Pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEP)KICHMUS,
UCIIOJIB30BaTh O0OOIICHHE U KOHKPETH3allMio, aOCTparupoBaHHE | aHAJIOTHIO,
dbopMUpyeT KpeaTHBHOE M KPUTHYECKOE MbIUieHHe. B Xome u3yueHus anreOpsl U
HavyaJl MAaTeMaTMYeCKOro aHalu3a Ha YPOBHE CpEIHEro oOIero ooOpa3oBaHUs
oOydJarommecsi  TMOJY4alOT  HOBBIM  ONBIT  pENICHUS  NPUKIATHBIX  3aj]ad,
CaMOCTOSITEJILHOTO TOCTPOEHHSI MAaTEMAaTHYECKUX MOJIENIEH pEealIbHbIX CUTYyallud H
WHTEPIPETAMN TIONYYCHHBIX PEIICHHU, 3HAKOMSTCS C MpUMEpaMu MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE U B HUCKYCCTBE, C  BbLAAIOLIUMHUCS
MaTEeMaTUYECKUMH OTKPHITHSIMHU U UX aBTOPaMHU.

Y4eOHpIli Kypc aiureOpbl W HadaJl MaTeMaTHYeCKoro aHanm3a oOjagaeT
3HAUYMUTENIbHBIM BOCHUTATEIbHBIM MMOTEHIHAIOM, KOTOPBIM peamu3yercss Kak dYepes
y4eOHBII MaTepHual, ClIOCOOCTBYIOMIHKA (HOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHUSI, TaK
u depe3 cnenuPuky ydeOHOM JeATeIBHOCTH, TpPeOYIOMe CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOAODKUTEIILHONW KOHIICHTPAIIMM BHUMAaHUS W OTBETCTBEHHOCTH 3a
MOJY4YEHHBIN PE3yJIbTaT.

B ocHoBe MeTtonuku oOydyeHus anreOpe M HayajgaM MaTeMaTHYEeCKOro aHalu3a
JIEKUT ACATEIbHOCTHBIN MPUHIUIT O0yUEHHUSI.
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B crpykType mporpamMmbl o airedpe M HayajgaM aHajliu3a BBIIEISIOTCS
CIEAYIOLHUE COAEPKATEIBbHO-METOANYECKUE JIMHUM: «Yucna W BBIYUCIICHUAY,
«DyHkuuu U rpaduxuy, «YpaBHEHUA M HepaBeHCTBa», «Hauana maTemMaTuyeckoro
aHaimnsza», «MHoXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUU M3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOyYEHHUS Ha YPOBHE CPEJHEro OOIIEro
o0pa3oBaHus, €CTECTBEHHO JAOIOJHSS IPYTr JIpyra U MOCTENEHHO HACHIAsICh HOBBIMU
TEMaMU U paszaenamMu. JlaHHbI y4eOHbIN Kypc SIBIS€TCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHsET B cebe COoAep:KaHHe HECKOJbKMX MaTeMaTHYECKUX AMCLMIUIMH: anrelpa,
TPUTOHOMETPHUsI, MATEMaTUYECKUN aHaJIU3, TEOPUsI MHOXKECTB U Apyrue. [1lo mepe Toro
Kak oOydaroliuecs: OBJIaJAeBalOT BcE€ Oosee MMPOKUM MATEeMaTHUYECKUM anmnapaTroMm, Yy
HUX TOCIEAOBAaTeNbHO (OPMHUPYETCS M  COBEpPUICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYI0 MOJEJIb PEaIbHOM CUTYallMH, NPUMEHATH 3HAHWs, MOJIYYCHHBIE B
yueOHOM Kypce «Anredpa M Hayajda MaTeMaTHYeCKOro aHalu3a», Ui pelIeHHs
CaMOCTOATENIbHO  CHOPMYIMPOBAHHOW  MaTeMaTHYeCKOM  3amayu, a  3aTeM
UHTEPIIPETUPOBATH MOJIYUYECHHBIN PE3YJIbTaT.

ConepxartenbHo-MeTOAMYECKass JUHUA «YUucaa ¢ BBIYMCIEHHUS») 3aBEPIIAET
(opMupOBaHUE HABBIKOB HCIOJb30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HayaTO Ha YpPOBHE OCHOBHOTO o0Omiero oOpazoBaHus. Ha ypoBHe cpenHero oOriero
oOpa3oBaHus  ocoboe  BHHMMaHue  yjaensercs  (QOPMHUPOBAHMIO  HPOYHBIX
BBIYMCIIUTEIbHBIX HABBIKOB, BKJIOYAIOIIMX B Ce0s MCIONb30BAHME PA3IUYHBIX (HOpM
3aIIUCU JECHUCTBUTEIIBHOTO YUCJIA, YMEHUE PALlMOHAIBHO BBINOJIHATH JACHUCTBUSA C HUMU,
JenaTh TNPUKUIKY, OLEHMBAaTh pe3yiapraT. OOyuwaromyecss IMOJy4aloT HaBbIKU
OpUOMMKEHHBIX BBIYMCICHUM, BBIMOJIHEHUS ACHCTBUH C 4YMCIaMH, 3allUCaHHBIMU B
CTaHJIApTHOM QopMe, HCIOJNb30BAHUA MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAaHUS
YHUCIJIOBBIX BBIPAKCHHUI.

CopnepxxarenpHasi JUMHHS «YpPaBHEHUS M HEPABEHCTBA» pEATU3YETCS Ha
IPOTSHKEHUH BCEro oOydeHUsl Ha YPOBHE CpeJIHEro oo1iero oopa3oBaHusi, HOCKOJIbKY B
KaXXZIOM pasfeile IporpaMMbl MPEAYCMOTPEHO pELIEHUE COOTBETCTBYIOIIUX 3a1ad.
OOyuaromuecs: OBJIAJIEBAIOT PA3IMYHBIMU METOJAMU PEUICHUSI LIEJIbIX, PAllMOHaAJIbHBIX,
UppAlMOHATbHBIX, TOKAa3aTEeNbHBIX, JIOTAapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YPABHEHMM, HEpPABEHCTB M HX cucTteM. [lomydeHHbIE yMEHHs HCHOJB3YKOTCA IpU
MCCJIEI0BAaHUH (PYHKIMH C MOMOLIBIO MPOU3BOAHOW, PELIEHUU MPUKIAAHBIX 3a1ad U
3aJa4 Ha HaXOKJICHHE HaWOONBIIMX M HAaWMEHbIIMX 3HadeHWd ¢(yHkumu. JlaHHas
coJiepKaTesibHasl JIMHUS BKJIIOYaeT B ce0s Takke (HOpPMHUPOBAHHE YMEHUU BBITOIHATH
pacu€rsl 1o (opmyiaaMm, npeoOpa3oBaHus LENbIX, PAlUOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAXKCHUN, COJAEpXKAIIUX CTENEHU U
norapupmbl. braromaps M3ydeHMIO aireOpanyeckoro marepuanga  [POUCXOJMT
JanbHelIee pa3BUTHE aJTOPUTMHUYECKOTO U aOCTPAKTHOIO MBIILIEHUS 00YyYaroIuxcs,
(GOpMHUPYIOTCS HABBIKM JIEIYKTUBHBIX pACCyXJIEHUM, paboTbl C CHUMBOJBHBIMU
(opMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJE PABEHCTB U
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HepaBeHCTB. AunreOpa mnpenaraer 3(Q(EKTUBHbIE HMHCTPYMEHTHI JUIsl pELIEHUs
MPAKTUYECKUX M €CTECTBEHHO-HAyYHbIX 3aJad, HAarsJHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK f3bIKa HAYKH.

CopnepxarenbHo-MeToAnveckass JuHUA  «DyHKUMM U TpaduKU»  TECHO
NeperuieTaeTcs ¢ APYrUMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1aéT  TOCJIENOBAaTENbHOCTh  W3y4YeHUs  Marepuana. V3yueHue  CTENEeHHOM,
MOKA3aTeNbHOM, JIOrapu(pMUUECKO U TPUTOHOMETPUUECKUX (YHKUUNA, UX CBOMCTB U
rpauKkoB, HCMOJIb30BaHME (YHKIMI [ peleHus 3anad M3 JAPYrux Y4eOHbIX
NPEIMETOB U PeajibHOM KM3HHU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAIU30M, TaK U
C pelIeHHeM ypaBHEHHUU U HepaBeHCTB. [Ipu 3ToM OoJibllioe BHUMaHUE YJIENSETCS
(GbOopMHUpOBaHUIO YMEHUS BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEXAY PpPa3IMYHbIMU
BEJIMYMHAMH, HCCIEAOBATHh MOJIydeHHbIe (YHKUUU, CTPOUTH MX rpaduku. Martepuain
coJlepKaTeNIbHOM JIMHUM HAlleJIeH HAa pPa3BUTHE YMEHUW W HAaBBIKOB, IMO3BOJISIOMIMX
BBIp@)KaTh 3aBHCUMOCTH MEXJY BEJIMYMHAMU B Pa3IU4HON (opMe: aHAIUTUYECKOH,
rpaduueckoii u cinoBecHoM. Ero u3zyuenue cnocoOCTByeT pa3BUTHIO alTOPUTMUUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AI[UH, UCTIOJIb30BAHUIO aHAIOTHH.

CopnepxarenbHas suHuUA «Hawama MareMaTMdeckoro aHaansa» I03BOJISET
CYLIECTBEHHO pPaCIIMPUTh KPyr Kak MaTEMaTU4YeCKHUX, TaK M IPUKIAAHBIX 3a/ad,
JIOCTYNHBIX O0YyYarolMMCs, Y KOTOPBIX IMOSIBISETCS BO3MOYKHOCTh HCCIEAOBaTh U
CTpOUTh rpapuku (YHKIUH, ONpenesITh UX HauOONbIIME U HAaMMEHBIINE 3HAUEHUS,
BBIYUCIIATh IJIOWAANM (QUIyp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOPECHMS
npoueccoB. CoaepkarenpHasi JUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUS
MaTEMaTUYECKUX MOJIENIEH peabHbIX CUTYalluii, HAXOKICHUS HAWIy4Ilero peleHus B
OPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHMYECKHUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOI'0 aHajlnu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OopManbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUH
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yjbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeToAMYECKass JuHUSA «MHOXeCTBa M JIOTMKa» B OCHOBHOM
MOCBSLIEHA AJIEMEHTAM TEOpUHU MHOECTB. TeopeTKko-MHOKXECTBEHHBIE
IIPEICTABIICHNS IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATHKH M NPEJIararor
Haubosee yHHMBEpPCAJIbHBIA S3bIK, OOBEAMHAIOMIMN BCE pa3lieibl MaTeMaTHUKH U €&
MPWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IMHOE IIEJIOE.
[loaToMy Ba)XHO J1aThb BO3MOXXHOCTH OOydaromiemMycs IOHMMaTb TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHKHU U MCIOJIb30BaTh €0 JUIsl BEIPAKEHUS
CBOMX MBICIIEH.

B yueObHOM Kypce «Auredpa ¥ Havyajla MaTEMaTHYECKOI0 aHaJIN3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBBI MaT€MAaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
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HaBBIKM MOCTPOCHUS MOJIEIEH pealbHBIX CUTyallMi, UCCIIECIOBAHUS ATUX MOJCNIEH C
MOMOIIIBIO ammapara anreOpbl U MAaTeMaTUYECKOro aHaliu3a W HHTEpIpeTalnu
MOJIyYEHHBIX pe3ylbTaToB. Takue 3aJaHusl BIUIETEHb B KaXAbl U3 pa3lelioB
MpOrpaMMbl, MOCKOJIBKY BECh MaTepuall yueOHOro Kypca IIMPOKO HCIONB3YeTCs s
pelieHrs TPUKIAIHBIX 3aaad. l[lpu pemieHun peanbHBIX MPAKTUYECKUX —3a7ay
oOyyJaroiuecs: pa3BUBAIOT HAOJIIOATEbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIb30BAaTh aAHAJIOTHIO, 0000IaTh U  KOHKPETU3UPOBATH
npobsemy. JlesTeapHOCTh 10 (DOPMUPOBAHUIO HABLIKOB PEIICHUS] MPUKIAIHBIX 3a7ad
OpraHU3yeTCsl B MPOIIECCE M3YUEHHS BCEX TeM Y4eOHOro Kypca «Amnrebpa u Hauaja
MaTEeMaTHYECKOTO aHaI3a.

OO611ee YyuCiI0 YacoB, peKOMEHIOBAHHBIX ISl U3YUYEHUs Y4eOHOTO Kypca «Anredpa
¥ Hayaja MaTeMaTH4decKkoro aHammsa», — 170 gacoB: B 10 kimacce — 68 gacoB (2 yaca B
Hepento), B 11 kmacce —102 vaca (3 yaca B Heelto).

COIAEPKXAHUE OBYUYEHUASA
10 -12 KJIACCBI

Yuciia ¥ BBIYUCTCHUSA

Pannonanpapie umnciaa. OOBIKHOBEHHBIE U JECATUYHBIC JpOOU, TPOIEHTHI,
OecKOHEeUHbIe TIeproaudYecKue Ipodu. ApudMeTHuyecKue onepaluu ¢ parroHaIbHbBIMU
YuclIaMH, MpeoOpa30BaHus YUCIIOBBIX BhIpaxkeHUM. [IpuMenenne apo6eil u mporeHToB
IUJT pEIICHUS PUKIIAAHBIX 331a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEATIbHOM KU3HU.

JleicTBuTenbHBIE ~ 4YMcla.  PalMoHalibHBIE W HMpPpAalMOHAJIbHBIE  YHCIA.
Apudmernyeckue omepanuu ¢ JACHCTBUTENbHBIMH  uuciaamu. [IpuGnmxéHHbIC
BBIYHCIICHUS, IIPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIYMCICHUM.

CrernieHb ¢ 1ienbiM nokazatenem. CtanmaapTHas Gopma 3amucu AeHCTBUTEIEHOTO
gucna. Mcronp3oBanue nmoaxoasimen Gopmbl 3amucu JHCTBUTENBHBIX YACET IS
pELICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypajabHOU cTeneHu. JlecTBus ¢ apudpMeTHIeCKUMU
KOPHSIMH HAaTypaJIbHON CTEIEHMU.

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxiecTBa U TOXKIE€CTBEHHbIE TPEOOpPa30BAHUS.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPHUUECKHE POPMYITBI.

VYpaBHeHHe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHuMe HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Petienue 1enbix U ApOOHO-PAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

15



Pemenue uppanioHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .
IIpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3alad U
3a/1a4y U3 pa3IuvHbIX 001acTel HAYKH U peabHOU KU3HHU.

DYyHKIUHN U TPAaPUKHU

OyHkIMs, cnocodbl 3ananust ¢yHkuuu. ['paduk Qynkuuu. B3zaumHOo oOGparHbIe
GyHKIUY.

OO6nactp omnpezaeneHds M MHOXKECTBO 3HaueHuWd QyHkuuu. Hymu ¢dyHkumm.
[TpoMesxyTku 3HaKONOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (yHKUMS C HaTypalbHbIM U IEJIbIM MoOKa3aTeneMm. EE cBoiicTBa u
rpaduxk. CBolicTBa U rpa@uK KOpHS N-OW CTENEHU.

Tpuronomerpuueckas OKpy>KHOCTb, ONIPE/IETICHUE TPUTOHOMETPUUECKUX (YHKIIHIM
YHCIIOBOTO apryMEHTA.

Havasia MmaTeMaTH4ecKOro aHaJIu3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHUs IMOCJeA0BaTEIbHOCTE. MOHOTOHHBIE
MOCIIEIOBATEIbHOCTH.

Apudmernyeckas u reoMeTpuyecKkas nporpeccuu. beckoneuHo yObIBaromias
reoMmetpudeckas rnporpeccusi. Cymma 6eCKOHEUHO yObIBAIOIIEH reOMEeTPUIECKOM
nporpeccun. Gopmyia cI0XHBIX TPOIEHTOB. Mcronb30BaHue mporpeccuu s

pEIICHHS pealbHBIX 33/1a4y MPUKIATHOTO XapaKTepa.

MHokecTBA M JIOTHKA
MHO0KeCTBO, OlepalMid HaJ MHOXECTBAMHU. JnarpaMmmbl
Oitnnepa—Benna. [I[pumeHeHre TEOPETUKO-MHOXKECTBEHHOTO — ammapara  JJis
ONKCAHUS  PEAbHBIX MPOLIECCOB U SBJICHHH, IIPU PEIICHUY 3a]1a4 U3 APYTUX
y4aeOHBIX TTpeaMeToB. OrmpeneneHue, TeopeMa, ClIeJCTBUE, I0Ka3aTeIbCTBO.

Yucya 1 BBIYUCTICHUSA
Harypanensbie u nensie yncina. [Ipu3Haku JeIMMOCTH LETBIX YUCEII.

CreneHp ¢ palMOHAIBHBIM TOKa3zaTteiaeM. (CBOHCTBa CTEICHHU.
Jlorapudm umcina. /lecaTuaHbIe U HaTYpaIbHBIC JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIPAKEHUM, COEPKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHHM, COJEpXKAIUX CTENEHU C  palMOHAIbHBIM
MOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[TokazaTenpHbIC YPABHEHHS U HEPABEHCTBA.
Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.
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Cucrtembl JIMHEMHBIX YpaBHEHHMU. PeleHue MNpUKIANHBIX 3a7ad € IOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTeMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
IIpyuMmeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHU4ECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEAIbHOM JKU3HU.

DYyHKIUHN U TPaPUKHU

Oyukius. [lepuonnueckue ¢yHkuuu. IIpoMexyTku MOHOTOHHOCTH (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBbI QyHKIIMK. HanOosnbliiee 1 HauMeHblee 3HaueHue QyHKIUN
Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.
[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Ucnonb3oBanue rpadukoB (QYHKIMN 7 pelieHus YpaBHEHUW W JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue  rpadukoB  QyHKUMA IS MCCIEAOBAHMS IIPOLIECCOB
¥ 3aBHCHUMOCTEH, KOTOpbIEe BO3HUKAIOT MPU PEUICHUH 3a/]1a4 U3 APYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HU.
Havana MmaTeMaTH4eCKOro aHajamu3a
HenpepoiBubie hyHKIIMKA. MeTo1 MHTEPBAIOB JIJIsl PEIlICHHs HEPABEHCTB.
[IpousBonnas ¢pyuknuu. ['eomeTpuueckuii U GU3NUESCKUN CMBICI TPOU3BOTHOM.

[IpousBosHbIe 2yIeMEHTApHBIX (YHKIUNA. DOopMynbl HAXOXKICHHUS TPOU3BOIHOMN
CYMMBI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne TPOU3BOJHON K HCCICIOBaHWIO (YHKIMA Ha MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoskneHne HamOOJNBIIEro W HAaWMEHBIIEro 3Ha4YeHHs (PYHKIUU Ha
OTpE3KE.

[IpumeHeHne TPOM3BOJHON JJIi HAXOXKACHHS HAWIYUYIIEro pEIICHUS B
MPUKIAAHBIX 3a/Jaudax, JUisl ONMpenesieHUuss CKOPOCTH MpoIlecca, 3aJlaHHOTO (OpMyIIon
WK TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMerpudecknii u Quanyueckuii cMpIci. Beraucienune mHTErpana
o ¢popmyne HeroTona—Jlerioauma.

INNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenmss B 10 - 12 kiaccax oOydarOImUNCS TOJYYHT CIETYIONTHE
MpeAMETHBIE PE3YJIbTATHI:
Ymncsia v BBIYHCTICHUSA:

OIICPHUPOBATH IMOHATHUAMU: PAITMOHAJIBHOC U HeﬁCTBHTCHBHOe qHucCJIo, OOBIKHOBECHHAS
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U JecAThYHass JpoOb, TMPOLIEHTHI; BBINOIHAT aApUPMETUUYECKHE Olepauuu C
pPalMOHATIBHBIMA U IEUCTBUTEIbHBIMU
YUCJIaMH; BBINIOJIHATh MPUOJMKEHHBIE BBIYMCICHHSI, UCIIONb3Ys MPaBUa OKPYIJIEHUS,
JeNaTh
MIPUKHUJIKY U OLIEHKY pE3yJIbTaTa BBIYMCIIEHUW; ONEPUPOBATH IMOHATHIMU: CTEIIEHD
C LIEJIBIM TOKa3aTeseM, cTaHAapTHas (opMa 3amucH JEHCTBUTENBHOTO YMCIA, KOPEHb
HATypajJbHOM CTENEHH, MCHOJIb30BaTh MOJIXOIALIYI0 (HOPMY 3alUCU ACHCTBUTEIBHBIX
yucen ISl PElIeHUs NMPaKTUYECKUX 3aJad W MPEJCTaBICHUS JaHHBIX; ONEPUPOBATH
HNOHATUSMHU: CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOIO YIJja, MCIOJIb30BaTh 3aIMCh
POM3BOJILHOTO YIJIa uepe3 oOpaTHble TPUTOHOMETPHUYECKHE (DYHKIMH. ONEpUpPOBATH
HNOHATUSMU: HATypaJbHOE, IEJ0€ YMCIIO, UCIOJIb30BAaTh MPHU3HAKU JAEIUMOCTH LEJBIX
YHUCEJ, Pa3J0KEHHUE YHUCIIa HA MPOCThIE MHOXKHUTEIM AJIs PELICHUS 3a/adY;
ONEPHUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10KA3aTEJIEM; ONIEPUPOBATH
NOHSTHUSIMU: JIoTapu(PM Yncia, JECATUUHbIC U HATypalTbHbIE JTOTapu(MBbI.

YpaBHeHUsI M1 HEPABEHCTBA:

ONEPUPOBATh IMOHATUAMMU: TOXKACCTBO, YPABHEHHUE, HEPABEHCTBO, IEJOE,
palMOHAIbHOE, UPPALMOHAIBHOEC YPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
ypaBHEHUE; BBINOJIHATH IPE0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS; BBIMOIHATH IPEO0Pa30BaHNUs 1I€NbIX, pAllMOHAIBHBIX
U UppaLMOHAJIBHBIX BBIPAXEHUNW U pEIIaThb OCHOBHBIC THUIIBI LEJIBIX, PALMOHAIBHBIX U
UPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB; IPUMEHATh YPABHEHUSA U HEPABEHCTBA IS
peleHns MaTeEMaTUYeCKUX 3a1a4 U
3aja4 U3 Pa3IUYHbIX 00JIaCTell HAYKM U peasbHOM >KU3HM;, MOJEIHUPOBATH pEasIbHbIC

CUTYaIlMH Ha SA3BIKE aJIreOpbl, COCTaBIATh BHIPAKEHUS,

YPAaBHEHHMsI, HEPABEHCTBA 110 YCIOBUIO 33Ja4H, UCCIIENOBATh ITOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAaHUEM arIapaTa ajareopsl.

NPUMEHATH CBOICTBA CTENEHU JJIs MpeoOpa30BaHusl BhIPAXKEHUM, OTIEPUPOBATH

MIOHATHAMMU: ITOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI
MIOKA3aTeJIbHbIX YPABHEHUI U HEPABEHCTB; BBIIIOJIHATH PE0OPa30BaHUS BBIPAKEHUH,
coJiepKalllkX JIorapu(msl, OEpUpPOBaAThH
MOHATUSAMU: JOrapu(pMUUECKOE YPABHEHHE U HEPABEHCTBO, PEILIATh OCHOBHBIE TUIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB; HAXOAUTh PEIICHUS MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; ONIEPUPOBATH MOHATUAMU: CUCTEMA JTMHEHHBIX
YPaBHEHUU U €€ pEelICHHUE,
WCIIOIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHHM Uil PELICHUS IPAKTHYECKUX 3alad;
HaxOJIWUTh PELICHUs NMPOCTEHIINX CUCTEM M COBOKYNHOCTEN PALMOHAIBHBIX YPABHEHHUU
U HEpPaBEHCTB; MOJEIMPOBATH peajbHbIE CUTYallMH HA SI3bIKE alreOpbl, COCTABISTH
BBIPa)XCHUS, YPAaBHEHMS, HEPABEHCTBA M CUCTEMBI IIO YCIIOBHIO 3a/Ja4H, MCCIIENOBATH
MIOCTPOEHHBIE MOJIENH C HCIIOIb30BAHUEM aIllapaTa ajreopsbl.
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DyHKIUHU U TPaPUKH:

OIEpUPOBATH MOHATUAMU: PYHKLHUA, CIOCOOBI 3a1aHusl PYHKLINHU, 00J1aCTh
OTpeJIEIeHHs] 1 MHOXKECTBO 3HaUeHUM (yHKIMU, rpaduK GyHKIHUH, B3AUMHO OOpaTHbIE
(GyHKIMU; ONepUpPOBATh NOHATHUAMU: YETHOCTh U HEYETHOCTDh (PYHKIMU, HYJIU (QYHKIUH,
MPOMEXKYTKA  3HAKOIOCTOSHCTBA;  MCIIOJNb30BaTh  TpaduKu

(GyHKUUN 1)1 pelieHusl ypaBHEHHUIH;

CTPOUTH U YUTATh IpaQUKU TMHEHHON QyHKUIMHU, KBAAPATUIHON (DYHKIIUH,
CTeNeHHOW (DYHKIMHM C LEJIbIM IOKa3aTeleM; HCHOJIb30BaTh Ipapuku (QYHKIMA s
UCCJIEIOBAaHUs TMPOILIECCOB M 3aBUCUMOCTEN MpHU PEIICHUU 3a/ady U3 APYTUX YYEOHBIX
OpEeIMETOB M pEaJbHOM JKU3HHU, BbIpaXarb (OpMyJaMu 3aBUCUMOCTH MEXIY
BEJIMYUHAMM.

ONEepUPOBATh MOHATUSAMU: TMEepUoANYEcKas (QYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMU, TOYKM DKCTpeMyMa (YHKIHMHM, HAuOOJbIlee W HauMEHbIIee 3HA4YCHHUS
(GYHKIIMK HA TPOMEXYTKE, MUCIOIb30BaTh MX JJIA UCCIACAOBAHUS (YHKIUHU, 3aJ1aHHOU
rpadukom; onepupoBaTh NOHATUIMU: TpadUKU TOKA3aTEIbHOMU, JOrapuPpMUIECKOM

U TPUTOHOMETPUUYECKUX (QYHKIUH, M300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTH U
UCMOJIb30BaTh JIJIsl PELIEHNs] YPaBHEHUN M HEPABEHCTB; N300pakaTh HA KOOPAMHATHOM
IUIOCKOCTHU I'pa)UKH JTUHEHHBIX YpaBHEHUN

U WCIOJB30BaTh WX JUI PELICHHUS CHUCTEMbl JIMHEWHBIX YPaBHEHUM; HCIIOJIB30BaTh

rpaduku GyHKUNN A UCCIIET0BaHMSI IPOLIECCOB M 3aBUCUMOCTEHN

U3 JIPYTUX Y9eOHBIX JUCITUTIINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIM3A:
OIIEPUPOBATH HMOHATHUSIMH: IIOCJIEIOBATEILHOCTb, apudmeTndeckas u

reOMETPUYECKasi IPOTPECCUH; ONIEPUPOBATH MOHATHAMU: OECKOHEYHO YOBIBAIOIIIAS
reoMeTpHUUYECKasi Iporpeccus,

cyMMa 0€CKOHEUYHO YOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCUU; 3a/1aBaATh
MOCJICTIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMU;
HCIMOJIB30BATh CBOMCTBA MOCJIEA0BATEIIBHOCTEW U TPOTPECCUM ISl PEILICHUS

peaNbHBIX 33724 MPUKIATHOTO XapaKTepa.

OTIepUPOBATH MOHATUSIMU: HENPEPbIBHAS (DYHKIIHSI, MPOU3BOIHAS (DYHKIIHH,
MCITIOJIB30BaTh TEOMETPUUCCKUHN M PU3HUECKUI CMBICT TIPOU3BOTHOM JJIS PEIICHUS
3a7a4;

HaXOJIUTh MPOU3BOHBIE ANEMEHTAPHBIX (PYHKIIHUMA, BEIYUCISITH TPOU3BOIHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO (DYHKIIUI; UCTIOIB30BaTh MPOU3BOAHYIO JIS
uccnenoBaHus GyHKIIMU HAa MOHOTOHHOCTD
U SKCTPEMYMBbI, IPUMEHSITh PE3YJIbTaThl UCCIAEAOBAHUS K TOCTPOCHUIO I'PA(PUKOB;
HCMOJIB30BATH MMPOU3BOAHYIO JJIsl HAX0KAEHHS HAWTYYIIEro PEeIIeHUs
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B IIPUKIIAAHBIX, B TOM YHCJIC COONNAJIbHO-3KOHOMHUYCCKHUX, 3aJladax; OIICPUPOBATH
IIOHATUAMMUN . nepB006pa3Ha51 W UHTCTrpall, IOHUMAaTb FGOMeTpI/I‘ICCKI/Iﬁ

1 GU3NYECKUI CMBICIT HHTETPANIa; HAXOJUTh MEPBOOOPA3HBIE DIEMEHTAPHBIX ()YHKIIUH
BBIUUCIISITH HHTETPa

o ¢popmyiie Hetotona—JleitOnuna; pemars NpukiagHble 3a1a4d, B TOM YUCIE
COILMAJIEHO-?)KOHOMHUYECKOTO U

(Gu3MUecKoro xapakrepa, CpeiCTBaMH MaTeMaTUYECKOTI0 aHaJIH3a.

MHuoxxecTBA M JIOTUKA:

b

OIICPUPOBATH IIOHATUAMMU . MHOXCCTBO, oncpanumn Hal MHO>XCCTBaMH,

HCIIOJIB30BAaTh TCOPCTHKO-MHO)KCCTBGHHBIﬁ araapar 4jisi OnuCaHus pCaibHbIX

mponecCoB M HBJIGHHﬁ, npu pemCcHUMU 3agad H3 [JPYIrux y‘IG6HBIX mpeaAMETOB,

ONICPUPOBATH MOHATHUAMMU . OIIPCACIICHUC, TCOPCMA, CICACTBUC, TOKA3ATCIbCTBO.
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TEMATHYECKOE

INJIAHUPOBAHMUE
10 knacc
KosmuecTBo
HaumeHoBaHue pa3zjaesia 4ACOB OcHoBHOE coep:KaHue OcHOBHBIE BU/IbI 1eITeJILHOCTH 00y4aromXxcsi
(Tembl) Kypca

MHOX€eCTBa PalMOHAIBHBIX 10 MHoxecTBO, olnepauuu HaJ
¥ JICHCTBUTEIBHBIX YHCEIL. MHOKeCTBamu. Jlnarpammel — Diisepa— M cnoan30BaTh TEOPETUKOMHOKECTBEHHBIH armapar
PanoHanbHbIe ypaBHEHUS Benna. PanyonansHele YHCIIa. I OTIMCAHUS X0J1a PEIIEHHs] MaTEMAaTHUECKUX 3a/a4,

1 HEPAaBEHCTBA

OOBIKHOBEHHBIE U JCCSITHYHBIC IPOOH,

MPOLECHTBHI, OECKOHEUYHEIE
MEePUOIUUECKHE Ipoou.
ApudmMernueckre  orneparuu c
palMoHaIbHBIMU qHClIaMH,
npeoOpazoBaHus YHUCJIOBBIX

BelpakeHuil. [lpumenenue npobeir u
IPOLEHTOB JUIsl PEIICHUs] MPUKIAJHBIX
3a/1a4 U3 pa3InYHbIX OTpacieil 3HaHUH U
peanbHON  KU3HU. JleWCTBUTEIbHBIE
qucla.

PannonanbHble U UppallMOHAILHBIE YUCIIA.
Apudmernueckue onepanuu ¢
NecTBUTENbHBIME ynciaMu. [Tpubnmkénnnie
BBIYMCIICHMS, IPABUIIa OKPYIJICHUS, TPUKUIKA
Y OIICHKA Pe3yJIbTaTa BHIYUCICHUH.
ToxecTBa v TOXK/AECTBEHHbIE
npeoOpazoBaHus. YpaBHEHUE, KOPEHb
ypaBHeHus1. HepaBeHCTBO, pelieHne
HepaBeHcTBa. Meto uHTepBanos. Pemienue

OCJIbIX U ,Z[pO6HOpaI_II/IOHaJ'IBHBIX ypaBHCHI/II\/'I u

a TaK)Ke PEaTbHBIX MTPOIIECCOB U SBJICHUH, TPH
pEIIeHNH 33724 U3 IPYTUX yIeOHBIX MTPEIMETOB.
OnepupoBaTh NOHSITUSIMU: PANMOHALHOE YUCIIO,
JIEHCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS JIPOOB,
JecsITUUHas ApoOb, MPOLEHTHL. BhINOJHATH
apudmeTHyecKue ornepauy ¢ paloHaIbHBIMU U
JNEHCTBUTENbHBIMU YUCIaMU; TPUOIHKEHHBIE
BBIUYMCIICHUS, HCIIOJb3YS TIPaBHIIa OKPYTJICHUSI.
Jenath NPUKUIKY U OLEHKY pe3yabTaTa
BbIUKCIIeHUH. OnepupoBaTh NOHATHIMU:
TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO; 1I€JI0€ U
palnoHaIbHOE ypaBHEHUE, HEPABEHCTBO.
BbInoJHATH Npeodpa3oBaHus LIETbIX U
paloHaIbHBIX BeIpakeHU. PemaTh OCHOBHBIE
THUIIBI LIETIBIX UPPAIIMOHATBHBIX YPABHEHUN U
HepaBeHCTB. [IpuMeHSITh palMoHaIbHbIe YPaBHEHUS
Y HEPaBEHCTBA ISl PELICHUS MaTeMaTUYeCKUX 3a1a4
U 33724 U3 pa3INuHbIX 00acTel HayKu U pearbHOM
KUZHH
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HEPABEHCTB

N—O0ii CTETNEHHU.
UppannonanbHbie

YpPaBHCHHUA U HCPABCHCTBA

creneHu. JIeCTBUS ¢ apupMETHICCKUMHU
KOPHSIMH N—OM CTETEeHH.

Pemenne wuppanvoHaNbHBIX — YpaBHEHUU
HEPABEHCTB.

CgoiicTBa u rpaduK KOpHs N-Oi CTENeHH

)51

OyHKIUHN 1 TpadUKH. 6 OyHKIMA,  CHOCOOBl  3amaHust  (PYHKIUH.
Crenens ¢ 1embM Bzaumuo  obparuble  ynkumu.  ['paduk
HoKazaTeaem bynKIHH OnepupoBaTh NOHATUAMU: (QYHKIIHSL, CIIOCOOBI
. | 3amaHus KIIMH, B3aUMHO OOpaTHbIE KIIUU
OO6nacTh onpeesieHnsi © MHOYKECTBO 3HAUCHUN I[ bynxuan, p byn HU ’
00J1aCTh OIIPENIENICHNsI U MHOKECTBO 3HAUEHUMN
¢yukuun. Hynmu pynxmuu. [Tpomexyrku '_ 3
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (byHKkiuM, rpaduK GYHKIMH; YETHOCTE M HEUETHOCTE
byHKIH. GbyHKUIMH, HYTU QYHKIHH, TIPOMEXYTKH
CremeHb ¢ IENBIM  TOKa3aTelieM. 3HAKOTOCTOAHCTRA.
CrannaptHas dopma 3aInucu BeInoJHATL Npeodpa3oBaHUsA CTEIEHEH C LEIBIM
NercTBUTEN HOTO YHcla. nokasaresneM. Mcrosib30BaTh CTaHAApPTHYIO (GopMy
Hcnonb3oBanne moaxonsmei  Gopmel 3aMKUCH AEUCTBUTENBHOTO yncia. @opmyaupoBarhb
3amMcu JACUCTBUTEIBHBIX YHUCEN IS H WLUTIOCTPHPOBATH rpaduIecKn
pelieHus  MpaKkTUYeCKUX  3ajad |
MIpe/ICTaBICHUS TaHHBIX.
Apudmernyeckuit KOpeHb 18 ApubMeTnuecKknii KOpeHb HATYypPAIbHOU DopMyJIMPOBATh, 3ANINCHIBATH B

CHMMBOJIMYECKOH (popMe U WIJIIOCTPUPOBATH
NpuUMepaMHu CBOMCTBA KOPHS N-0il CTENECHHU.
BbInoJaHATH TpeoOpa3oBaHus UPPAITUOHATIBHBIX
BbIpaKeHUil. PeliaTh OCHOBHBIE THUIIBI
UPPALMOHANILHBIX YPAaBHEHHUI U HEPABEHCTB.
[IpuMeHSTH /151 pellieHUs Pa3JIMYHBIX 3a/1a4
MPpALMOHAIIbHBIE YPAaBHEHHUS U HEPABEHCTBA.
CTpoutb, YnTaTh rpaduK KOpHS N-0¥ CTENEHH.

Hcnonb3oBarh nugpoBbIe pecypebl s IOCTPOEHUS
rpauKoB QYHKIUHN U U3ydeHUS UX CBOICTB
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OBIIEE KOJIMYECTBO

34

YACOB I10 ITPOI'PAMME
11 kaace
KomnuecTBo
HanmenoBanue paznena aco OcHOBHOE cojiepkaHue OcHOBHbBIE BUJIbI JESATENBHOCTH 00yUYaIOLIUXCs
9acoB
(Temsl) Kypca

DopMysbl TPUTOHOMETPUH. 22 CuHyC, KOCHHYC W TaHT€HC YHCIOBOTO

TpHroHOMeTpUuecKHe apryMeHTa. ApKCHHYC, apkkocunyc ~ n | ONepHPOBAaThL HOHSTHSIMU: CHHYC, KOCHHYC U

ypaBHEHHS APKTAHI'CHC YU CJIOBOTO apryMmeHTa. | TAaHIrCHC TIIPOU3BOJIBHOTO  yIJIa. Hcnoan3oBars
TpuronomeTpuveckas OKPY)KHOCTD, | 3amucCh
OTIpe/IeICHue TPUTOHOMETPUYECKUX  (DYHKITHIA [POM3BONBHOTO yria yepe3 0GpaTHBIE
[THCIIOBOI'0 apryMcHTa. OcHOBHBIC 'rpyronomeTprueckue GYHKIHH. BbINoJHATH
TPUTOHOMETPHICCKUC hOPMYIIEL |peoGpa3oBaHMst TPUTOHOMETPHYECKHX BBIPAXKEHMIL.
IIpeobpazosanne TPUTOHOMCTPUYCCKUX PemiaTh =~ OCHOBHBIE ~ THIIBI  TPUTOHOMETPHYCCKHX
BBIDAXKCHWI. ~ PelieHue  TPUTOHOMETPHYECKUX ynapHeHuii
YpaBHEHUH

[TocnenoBaTenbHOCTH 5 [TocnenoBaTeIbHOCTH, CIIOCOOBI 331aHUS OnepupoBaTb NOHATHSIMH:

Y TIPOTPECCHUH

10CJIeI0BATEIbHOCTEH. MOHOTOHHBIE
HOCTIeI0BAaTeNbHOCTH. ApHudMeTHnueckas u
reoMeTpHuYecKas porpeccuu. beckoHeuHo
yObIBarolasi reOMETpUYEcKas IPOrpeccusl.
CymMa 6ecKOHEUHO yOBIBAOLIEH
reomMeTpuueckoi nporpeccuu. opmyia
CJIOXHBIX NPOLIEHTOB. Vcmosb30Banue
IIPOIPECCUU JUIsl PELICHMS] pEANIBHBIX 3a/1a4
MIPUKJIATHOTO XapaKkTepa

MMOCJICIOBATEIBbHOCTb,
apudMeTHYecKass ¥ reOMeTpPUIECKask IPOrPECCHH;
OeckOoHEeYHO yObIBaroIasi reoMeTpruiecKas
nporpeccusi, cyMmMa 0eCKOHEYHO yObIBaroIIei
reOMETPHUYECKOM Mmporpeccuu. 3agaBarhb
MOCIIEZIOBATEILHOCTH PA3IUYHBIMU CIIOCOOAMHU.
IIpumMeHATH (POPMYI1y CIOKHBIX IPOLEHTOB /s
peleHus 3a1a4 U3 peaibHOW MPaKTUKHU (C
UCIOJIb30BaHNEM KaJbKynsiTopa). Mcnosib3o0BaTh
CBOMCTBA MOCJIEI0BATEIBHOCTEN U MIPOIPECCUN IS
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pelIeHus pealbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa

CreneHs ¢ palluOHAIBLHBIM 7 CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM. DopMyJIHPOBaATh, 3ANIHCHIBATH B
[IOKa3aTesieM. Caoiictea crenenu. [Ipeobpaszosanue CHMBOJIHYECKOH (pOpMe U HILTIOCTPHPOBATH
[TokazarenpHas QyHKIUS. BBIPKCHHUH, COCPIKAIINX PALHOHAIBHBIC NPUMEpPaMH CBOKCTBA CTETICHH.
IloxasarenbHbIe CTCICHH. IIpuMeHATH CBOICTBA CTETICHU IS
YPaBHCHHA peoOpa3oBaHUs BEIPAXKEHU.
1 HCpaBCHCTBA PemaTh OCHOBHBIE THITBI TOKA3aTETbHBIX
YpaBHEHUH U HEPABEHCTB.
Hcnoab3oBath uugpoBbie pecypebl s
NOCTpOeHUs IpadUKOB PYHKIUN U U3yUEHUS UX
CBONCTB
OBIIEE KOJIMYECTBO 34

YACOB 110
ITPOTPAMME
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12 KJIACC

KoaunuecrBo
HaumenoBanue pasjea OcHoBHOe coJepKaHHe OcHoBHbBIE BU/bI 1eSITeIbHOCTH 00yYaIOIMXCS
4acoB
(Tembl) Kypca
Crenens ¢ palluOHAIbLHBIM ) CreneHs ¢ pallMOHAIBHBIM [10KA3aTEIEM. DopMyJIHPOBaTh, 3alMCHIBATH B CHUMBOJHMYECKOMN

IIOKa3aTcCJICM.

[lokazarenpHas QyHKIUS.
[loka3aTenbHbIE ypaBHEHUS

U HEPABCHCTBA

Cgoiicta crenenu. [IpeobpazoBanue
BBIPAKEHUH, COJEpKAIUX pAllUOHATIbHBIE
crenieHu. [lokazarenbHble ypaBHEHUS U
HEpaBEHCTBA.
[TokazarenpHas QyHKIHSA, €€ CBOWCTBA U
rpaduk

(¢opMe ¥ MIIOCTPUPOBATHL NPHUMePaMH CBOWCTBa

crernieHu. IIpumeHsiTb CBoOWiCTBa CTENEHU IS
npeoOpa3oBaHus BbIpakeHU. @opMyIUpoOBaTH
u WJIIOCTPUPOBATH rpaguyecku CBOICTBa

nmokazaTenbHOW (QyHKIHMH. PemiaTh OCHOBHBIE THIIBI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
HMcnosb30BaTh 1HM(PPOBLIE Ppecypehl

rpaduKoB (PYHKIIMH U U3YUYCHUS UX CBOUCTB

oA ITOCTPOCHHS

Jlorapudpmuueckas 12 Jlorapudm uyucna. JlecaTuunsie u D opMyJINPOBaTh, 3ANIMCHIBATH B CHMBOJIMYECKOI
GyHKImsL. HaTypaJbHbIE JTOrapupMBbL. ¢dopMe ¥ HILTIOCTPHUPOBATH MPHMEPAMH CBONCTBA
Jlorapupmuyeckne IIpeoGpasoBanue BEIPaXCHHUI, norapudma. BeImoJHATH TpeoOpazoBaHus BEIPAKECHUH,
YPaBHEHHA K HEPABCHCTBA COZEPIKALLHX JIOTapH(MBL. coaepkaiux jorapumel. PopMyIHPOBATH U
Jlorapudmueckue ypapHeHus u WLIIOCTPUPOBATHL rpadguuecKn CBOicTBa
HepaBeHCTBf" Hcirapml)aneCKaﬂ norapupmuueckort GyHknuu. PemiaTh OCHOBHBIE THUIIBI
bynups, e€ cBoiicTsa n rpauk Jorapu(pMHUUECKUX YPAaBHCHUH 1 HEPABCHCTB.
Hcnoan3oBaTh muppoBbie pecypehl Ui IOCTPOCHUS
rpaduKoB QYHKIUI 1 U3y4CHHUST UX CBOWCTB.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU
Tpuronomerpuueckue 9 Tpuronomerpudeckue GyHKIHH, UX OnepupoBaTh MOHATHEM NIepHOANYEcKas PyHKIUS.
(GYHKLIUHU U UX TpaduKH. CBO¥cTBA U rpauKu. CrponThb, aHAIN3MPOBATDH, CPABHUBATH I'PaUKU
Tpuronomerpuieckue [Tpumeps! TPUTOHOMETPUYECKHX TPUTOHOMETPHUYECKUX PyHKINH. DOpMyInpoBaTh U
HEepaBeHCTBA HEPaBEHCTB WLTIOCTPHPOBATH rPpaHYEeCKH CBOWCTBA

TpUTOHOMETpHUUYECKHX QyHKIUH. PemaTh npocreiimue
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TPUTOHOMETPUYECKUE HepaBeHCTBA. Mcnoib30BaTh
rpaguKH s PEIICHHUs] TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnoab3oBaTh HugpoBbie pecypehbl A1 IOCTPOCHUS
rpaduKoB QYHKIUI 1 U3yICHHUSI UX CBOWCTB

[TpousBoHasl. 24 HenpepwiBabie (pyHKITIMH. MeToa

[IpuMeHeHne mpon3BOIHOM WHTEPBAJIOB IS PEIICHUSI HEPABEHCTB.
TTpou3BoaHas GYHKIMH. OnepupoBaTh TNOHATHAMM: HEMpPEPbIBHAS (DYHKIHS;
TeoMeTprUeCcKHil U PUIHIECKHUI CMBICIT MPOU3BOHAsS QyHKITHH.
Ipon3BOAHOI. [Ipon3BoHbBIe Hcnosb30BaTh TeOMETPUUECKUN U PU3UUECKUM CMBICTT
3eMeHTapHBIX (yHKIHiA. [TponsBoaHas IIPOU3BOHOM JUIs pemieHus 3aaad. Haxoaurs
CYMMBI, ITIPOU3BEIECHHS, YJACTHOTO MPOXU3BOAHBIC
¢bynkuil. [Ipumenenue npou3BoIHOMN K JJIEMEHTApHBIX  (QYHKIMHA, BBIYMCAATH ITPOU3BOJIHBIE
HCCle0BaHUIO (YHKIMM Ha CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIL.
MOHOTOHHOCTbD U 9KCTPEMYMBI. Hcnoab30BaTh MPOU3BOAHYIO JUISI UCCIIEIOBAHUS
Haxoxnenne HauOOIbIIETO U (GyHKIMM Ha MOHOTOHHOCTH M SKCTPEMYMbI, IPUMEHSATh
HaNMEHBILIET0 3HAYCHHS (YHKIUI Ha pe3yJabTaThl HCCIEAOBAHUSA K TTIOCTPOSHUIO IPadHKOB.
OTPE3KE. IIpruMeHSATH TPOU3BOIHYIO JIJISl HAXOXKICHHUS HAUIy4IlIero
[TpumeHeHne TPOU3BOJHON ISt pelIeHUs B MPUKIIAIHBIX, B TOM YHCIIC COIIMAIBHO-
HaXOXXICHU HAWITYYIIEro pecHus B 9KOHOMHYECKHX, 3a/1a4aX. SHAKOMHTbCS ¢ HCTOPHEN
HPUKITZIHBIX 3a1a9ax, U ONPCACTICHHIA Pa3BUTHUSL MATEMATHUYECKOTO aHAIM3a
CKOPOCTH TIpoliecca, 3aJaHHOTO (GopMyIoit
WK rpaduKoM

WHuTerpai u ero 9 ITepooOpasnas. Tabnuua neppooOpasHbIX. | OnmepupoBaTh NOHATHSAMM: II€PBOOOpA3Has, MHTErpall.

MPUMCHCHUSA

WuTerpan, reomeTpudeckuit 1 puznyeckuit
CMBICJI UHTETpaIa.

Brruucnenue unterpana no Gopmyse
Herorouna—Jleiionuma

Haxoauth mnepBooOpasHble 3JE€MEHTapHbIX  (YHKLUH;
BBIYMCJIATHL UHTErpan no ¢gopmynae Herorona—JIeitOHuma.
3HAKOMHTBLCS € HMCTOPHel pa3BUTHS MAaTEeMaTH4eCKOIO
aHanusa
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Cucrembl ypaBHEHUI

12

CucremMbl TMHENHBIX YPaBHEHU.

Pemrenne npukiagHelx 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX

YpaBHEHUM.

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
MMOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB.

Wcnonb3oBanue rpadukoB GpyHKIUI 1715
peuieHust ypaBHeHUH U cucteM. [Ipumenenune
YpaBHEHUM, CUCTEM U HEPABEHCTB K
PELIEHUI0 MaTEMaTUYECKUX 3a1a4 U 3a/1a4
13 pa3IU4HbIX 00JacTel HAyKH U pealbHOMN

OnepupoBaTh NOHATHAMM: CUCTEMA JINHEHHBIX YPABHEHU

u e pemenne. MHMcenoab3oBaTh CUCTEMY JIMHEHHBIX
YPaBHEHUH JUIsl pEIIEHUs IPAKTHYECKUX 3a/1a4.
HaxoauTh pemieHust IpOCTEHIINX CUCTEM H
COBOKYITHOCTEN PallMOHAIIbHBIX YPABHEHUMN U
HEPaBEHCTB.
Hcnonb3oBarh rpapuku GyHKIUN IS pelieHus
YpaBHEHUM.
MopenupoBarh peanbHble CUTYallud Ha sI3bIKE aiureOphl,
COCTAaBJATh BBIPAKEHWS, YPABHEHHs, HEPAaBEHCTBA U
CHUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCJIeI0BATh MOCTPOCHHbIE

MO/IeJIU C UCIIOJIb30BaHUEM allapaTa anreopsl

KU3HU

HarypaneHbie u  1enbie 6 HatypaJibHbIe | 1IeJbIC YKclia B OnepupoBaTh NOHATUSIMU.

qucia 3a7a4ax U3 peajJbHOU KU3HU. HaTypaJibHO€ 4YHMClO, Ienoe yucio. Hcmoab3oBaTh
[TpusHaku 1eIMMOCTH LETBIX YUCEI MPU3HAKU JCIMMOCTH IENBIX YHCETI, PAa3JIOKEHNEe Yrclia Ha

MPOCTHIE MHOYKHUTEIIN ISl pEeIICHUS 3a/1a4

[ToBTOpEHME, 25 OCHOBHBIE TTOHATHUSA Kypca Pemats npukjajgHbie 321a4u U3 PA3IMYHBIX

00001enHeE, anreGpbl U HAYAN o0acTell HAyKH M PEalbHON KHU3HH C TIOMOIIBIO

CUCTEMaTU3aAUA MaTEMaTUYECKOTO aHAJIN3a, OCHOBHBIX ITOHATHH Kypca anreOpsl ¥ Haval

3HAHUM 0606HIGHI/IG U cUCTEMaTH3alUA MAaTCMaTHYCCKOI'O aHaJIn3a. Bblﬁl’lpaTb

3HAHUM

ONTHUMAaJIbHBIC CIIOCOOBI BEIYUCIICHUH.

HUcnoab3oBaTh 111 pelieHUs 3a4a4 ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI YPAaBHEHHU, CBOMCTBA
byHKIINN ¥ TpaduKOB
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DOEJEPAJIBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

BaxxHocth ydeOHOro Kypca TE€OMETpUM Ha YPOBHE CpEIHEro oOIlero
oOpa3oBaHusi O0OYCJIOBJICHA MPAKTUYECKON 3HAYUMOCTBIO METAlpeJAMETHBIX U
MpPEAMETHBIX PE3yJIbTaTOB OOYyYEeHHS TEeOMETPUU B HAMPABJICHUU JHUYHOCTHOTO
pa3BuTusa oOyuawmuxcs, (GopmupoBaHus (YHKIIMOHAIBLHONW MaTeMaTUYECKOM
IPAaMOTHOCTU, U3YUYCHUSI JPYTUX Y4EOHBIX NUCHUIUIMH. Pa3Butue y oOydarouiuxcs
NPaBUJIBHBIX TIPEACTABICHUNA O CYIIHOCTH M TPOUCXOKIACHUU T'E€OMETPUUYCCKUX
a0OCTpaKIUii, COOTHOIIEHUM PEATHHOTO M HJICATBHOIO, XapaKTepe OTPaKeHUs
MaTeMaTHYEeCKON HAyKOW SBJICHUI M MPOIIECCOB PEAIbHOTO MHUpPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMaTUUECKOT0 MOJICITUPOBAHUS B HAYYHOM MTO3HAHUU U B
IpPaKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUST O0YHAIOITUXCS,
a TaKKe KayeCTB MBINLICHUS, HEOOXOAUMBIX [JIs aJanTalldd B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpusi siBisieTcs OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIIHETO
oOmero o0pa3oBaHus, TaK Kak oOOecleunBaeT BO3MOXKHOCTh M3YUYEHHs] Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAINIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndueckoe MblluieHHE, (QOopMUpyeMOe TpH H3YyYEHUH OOyUYaIOIIUMHUCS
MOHSITUIHBIX OCHOB T€OMETPUH U MMOCTPOSHUHU LIETIOYKHU JTOTUYECKUX YTBEPKICHUN B
XOJI€ PEIICHHs] TEOMETPUIECKUX 3a]1ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO HCIIOJNB3YIOTCS TPU PEIIeHUH 337Jad eCTECTBEHHO-HAYYHOTO
[IMKJIA, B YACTHOCTH U3 Kypca (U3HKH.

YMeHne OpHEeHTHUPOBAThCA B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJb BO
BCEX OOJACTAX JAESATENbHOCTH dYenoBeka. OpHeHTamus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €T0 COLUATBLHOTO OBITHS, (hopMa OTpaKEeHUs
OKPYXAIOIEro MHUpa, YCIOBUE YCIENIHOTO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHUs
nercTBUTEeNbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3amMu OO0bEAUHSET
pa3Hble BUIB Y4YEOHOW W TPYNOBOW JEATENHHOCTH, SBISCTCA OJHUM U3
nmpoecCHOoHaTbHO BaXXKHBIX KadyeCTB, MOATOMY aKTyaldbHa 3amada OPMHUPOBAHUS Yy
OOy4JarommXcs TPOCTPAHCTBEHHOTO MBINUICHUS KaK pPa3sHOBUIAHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOATOTOBKE K MPAKTHYECKOU
JESTETHPHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[lenb ocBoeHUsI mporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHus — o0mieoOpa3oBaTeibHOE W OOILIEKYJIbTYPHOE pa3BUTUE OOYHAIOLIUXCS
yepe3  oOecreueHWe  BO3MOXKHOCTU ~ NPUOOpPETEHUS] U HCMOJIb30BaHUS
CHUCTEMATHYECKUX TEOMETPHUCCKUX 3HAHUN U JACHCTBUH, CIECIU(PUIHBIX T€OMETPHH,
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BO3MOXHOCTH YCTICIITHOTO TPOAO/KEHUST O0O0pa30BaHUS O CIEIUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCIIOJIH30BAHUEM T'€OMETPHH.

[TpropuTeTHRIME 3aJa4aMH  OCBOCHHS Y4eOHOro Kypca «l'eomerpum» Ha
6a3oBoM ypoBHe B 10— 12 kiaccax sSIBISIOTCSA:

(dbopMHUpOBaHUE TIPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI U
OCO3HaHHE €€ B3aMMOCBS3U C OKPYXKAIOIUM MUPOM; (hOPMHUPOBAHUE TIPEICTABICHUS

0 MHOTOTPaHHHMKAX M TeJlaX BPAIIECHUS KaK
0 BaOXHEHUIIMX MATEMaTUYCCKUX MOJICIAX, TMO3BOJISIIONINX OMHUCHIBATH M HU3YyYaTh
pa3HbIC SBIICHUS OKPYXAIoMmero Mupa; (HOpMUpOBaHHWE YMEHHs PAclO3HABaTh Ha
gepTexax, MOJCISIX U B PCaIbHOM

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

dbopMHpOBaHUE YMEHHS  ONEPHPOBATH  OCHOBHBIMH  IOHSATHUSMHU 0
MHOTOTpaHHHUKAaX M TEJaX BpAaIIEHUS M WX OCHOBHBIMHU CBOMCTBAMH; OBJIAJCHUE
QITOPUTMAMHK PEIICHUSI OCHOBHBIX THUTIOB 3a/1a4, ()OPMHUPOBAHNE YMEHUS MPOBOIUTH
HECIIOKHBIC JTOKa3aTeNIbHBIE PAacCYKICHUS B XOJE PEIICHUS CTEPEOMETPHUYECKUX
3aJa4 W 3a7ad C MPAKTHYECKUM COJEpKaHWEM; Pa3BUTHE HHTEIUICKTYaJIbHBIX |
TBOPYECKUX  CIIOCOOHOCTEH  OOydYarommxcs, TIO3HABATEJBHONH  aKTUBHOCTH,
UCCIIEZIOBATEIILCKUX ~ YMEHHH,  KPUTHYHOCTH  MBIIUICHUS;  (QOpPMHUpOBaHUE
(YHKIIMOHAIBPHON TPaMOTHOCTH, pPEJICBAaHTHONW TI'€OMETPHH: YMEHHE pacliO3HaBaTh
NPOSIBJICHUS TEOMETPUICCKUX MOHSATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B PEabHBIX
KU3HCHHBIX CUTYAIMsIX U TIPH M3YYCHHUU JAPYTUX YICOHBIX TPEIMETOB, MPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyIMpOBaTh MX HAa S3BIKEC TCOMETPUU U
co3JaBaTh TEOMETPUUYECKHE MOJENN, TNPUMEHATh OCBOCHHBIH T€OMETPHUYECKHUI
anmapar Juisi penieHUs MPaKTUKOOPHUEHTHPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U
OIICHUBATh TIOJTYYCHHBIE PE3YJIbTATHI.

OTnuuuTeIbHOM OCOOCHHOCTBIO TPOTPAMMBI 1O TEOMETPUU  SBIACTCS
BKJIFOYCHHE B KypC CTEPEOMETPUHM B Hauaje ero M3y4deHus 3ajad, periaeMbiX Ha
YpOBHE WHTYUTHBHOTO TIO3HAHUWS, W OMNPEACIEHHBIM 00pa3oM OpraHW30BaHHAS
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIICHUSI, CTUMYJIUPYET MPOTEKaHWE WHTYUTHUBHBIX IMPOIECCOB, MOTUBUPYET K
TaNTbHEUIIIEMY U3YYCHHIO TIPEIMETA.

[IpenmouteHne oTmaércs HATISTHO-KOHCTPYKTHUBHOMY METOMY OOY4YEHUs, TO
€CTh TCOPETWYECKHE 3HAHWA HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MIPEIMETHOTIPAKTUIECKON NESATETHHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTaBICHUA y OOYy4aromuxcsi B Kypce CTEPEOMETPUU MPOBOJIUTCS 3a CUET
peleHus 3aa4 Ha CO3/IaHue TMPOCTPAHCTBEHHBIX 00Pa30B U 3a]a4 Ha OTIEPUPOBAHUE
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pOCTpaHCTBEHHbIMU oOpa3zamu. Co3manue oOpaza MPOBOJUTCA C ONOPOM  HA
HaIJIAIHOCTh, a OIIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICYECHMS OT HATJISHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OCHOBHBIMH COJEPKATEIbHBIMH JIMHUSMU yueOHOTO Kypca «I eomeTpus» B 10—
12 Kjaccax ABiArOTCH:  «MHororpaHHukm», «llpsimMble u  miIockocTH B
pocTpaHcTBe», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
@opmMUpOBaHUE  JIOTUYECKUX  YMEHMM  pacupefensercss He  TOJbKO IO
coJiepKaTesIbHbIM JIMHUSM, HO M IO rojaM OoOy4eHHs Ha YPOBHE CPEIHEro OOILEero
oOpa3zoBaHus.

Copnepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJibTaTaMm
OCBOCHHS TPOrpaMMbl IO TE€OMETPUU, pACHpPENENEHHBIM IO TojJaM o0y4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUYECKUMU MMOHATUIMHU
Y HaBBIKAMU OCYUIIECTBIISIOCH TOCIE0BATENBHO U MOCTYNATENbHO, C COOJIIO/IEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOUAIUCH B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN 00yJaromuXxcsi, paciupsst u yriayosss e€, oOpasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

O61mee 4YHUCI0 YaCOB, PEKOMEHJIOBAHHBIX ISl U3y4YeHHsI y4eOHOro Kypca
«I'eomeTpus» — 102 yaca: B 10 kiracce — 34 yaca (1uac B Hezes0), B 11 kiracce —
34 yaca (1 yac B HexeJ10), B 12 kiacce — 34 yaca (1 yac B HeleJ10).

COJEPXAHUE OBYUYEHUA

10 - 12 KJIACCBbI
IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TorsiTne 06 aKCMOMATHYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH
U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHne nOpsMBIX B IPOCTPAHCTBE: IEPECEKAOLINUECH,
napajuieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCTs OpsIMBIX U
IJTIOCKOCTEHN B IPOCTPAHCTBE: MApPAJUICIIBHBIE TMPSIMbIE B MPOCTPAHCTBE,
MApAJUIETBHOCTh TPEX MPAMBIX, MAPAUICIBHOCTh NPSAMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMM  CTOPOHAMM, YIrOJI MEXKIY MNOpsIMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEM: MApAJIICIbHBIE TNIOCKOCTH, CBOMCTBA NapaJUICIbHBIX
mockocted. [lpocteiiiine mpocTpaHCTBEHHbIE (PUTYpPHI Ha TUIOCKOCTH: TETpas’p,
Ky0, mapajuieNenure1, MoCTPOCHUE CEYEHUM.

[TeprieHAUKYJISIPHOCTh OPSIMOM M IUIOCKOCTH: NMEPIECHAUKYJSPHBIE MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIEC NApPAJUIEIbHbIE U MEPICHINKYISPHBIE K TIIOCKOCTH, IPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOMN MEPHEHAUKYISIPHON
TJTIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKy MPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
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yIrojl, JIMHEMHBIA yrojg JBYyrpaHHoOro yria. IlepneHaukynsp W HakJIOHHBIC:
paccTosiHue  OT TOYKH [0 IUIOCKOCTH, PAcCTOsIHUE OT MPsIMOW 10 IUIOCKOCTH,
NpOEKIUs (QUIypsl Ha IUIOCKOCTb. [lepneHAMKYyISIpHOCTh IMJIOCKOCTEH: MpPU3HAK
MEPIIEHAUKYIIAPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX NMepHEeHAUKYIIsIpax.

MHororpaHHuKH

[ToHsTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHUS TMPHU3MBI, TIpsMasi U HAKJIOHHAs TMPU3MBbI, OOKOBas U
NOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamienenunesn, NpsMOYToJIbHBIM MapalIeeuIe T
u ero cpoictBa. [lupamuaa: N-yroiapHas NUpamMuia, paHd U OCHOBAHUE MUPAMU/IBI,
OOKOBasi M TOJIHASI TTOBEPXHOCTh MUPAMUJbI, TIPaBUIbHAS U YCEUEHHAsl TUpaMua.
DJIeMEeHTbl TpU3Mbl W nHUpamMuabl. [IpaBuibHBIE MHOTOTPAHHMKH: TIOHSATHE
NpPaBWIBHOTO MHOTOTpAaHHUKA, NpaBWIbHAs NpU3Ma W TMpaBUibHAs NUpaMUA,
paBUJIbHASI TPEYTOJIbHAS THpaMUJia U MPABWIBHBIN TeTpadip, Kyo. [IpeacraBienue
O TIPaBWJIbLHBIX MHOTOTPAHHUKAX: OKTadIp, JoACKadAp U ukocasap. CeueHus mpu3Msl
U TUpaMUbI.

CummMmeTpusi B MPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHThl CUMMETPUH B MHUpaMUIAX, NapajuieJenuneaax, IpaBUiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne neMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TIOBEPXHOCTH M TIOJIHOW IMOBEPXHOCTH TMPSMOM MPU3MBI, ILJIOIMIA]Ib
OCHOBaHHUM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsMOM Mpu3Mbl. [lnomans 60koBoM
NOBEPXHOCTH W TIOBEPXHOCTH IPABWIBHOM MHUpPaMUIIbl, TEOpEMa O IUIOLIAAH
yceuéHnHnoi nmupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIGHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Tena Bpamenust

HunuHapuyeckass NOBEPXHOCTh, 00pa3yrolle HHIMHAPUYECKOW MOBEPXHOCTH,
OCh LWIMHAPUYECKON MOBepXHOCTU. L{UMuHIp: OCHOBaHUSA U OOKOBasi IOBEPXHOCTb,
oOpasyromias u 0Ch, IIOIMIAb OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnueckas MoBEpXHOCTh, OOpa3ylolle KOHUYECKONW MOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKO# nmoBepxHocTU. KoHyc: ocHOBaHME W BeplIMHA, 00pa3yrolias u
OCh, TIJIOIIaAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yromue u
BBICOTAa, OCHOBaHUS U OOKOBAsi MOBEPXHOCTh.

Chepa m map: ueHtp, paauyc, AUaMeTp, IUIOIIAJb MOBEPXHOCTU Chepshl.
B3aumuoe pacnonoxenue chepbl U ITUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe,
IJI0Iab Cephl.
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N3o0paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTKa MIMHAPA U KOHYCA.

KoMOuHanuy Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONMMCAHHBIN
okoJio cepsl, chepa, BrcaHHAsE B MHOTOTPaHHUK, WIIA TE€JIO BPaICHUS.

[Tonsitue 06 o0nEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ted. Teopema 00 00bEME
MPSAMOYTOJILHOTO TapajuleienuIena u cieacTpus u3 He€é. O0bEM IUIMHIpA, KOHYCA.
O06BEM mapa u miomaab chepsol.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJL.

Ceuenus mwmHapa (MapajuIeIbHO W TIEPIICHIUKYJISIPHO OCH), CEUCHHUs KOHYCa
(mapasuteTbHOE OCHOBAHUIO M MPOXOSIICE Yepe3 BEPIINHY), CCUCHHSI IIapa.
BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH W B mpocTpaHcTBe. CII0KEHUE W BBHIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HuCio. Pa3noxkeHue BekTopa Mo TPEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuiio napamienenunena. Penienre 3a1a4, CBI3aHHBIX ¢ TPUMCHECHUEM
NpaBWI JICWCTBH C BeKTopaMmH. IIpsiMOoyrojpHas cHCTeMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel Bektopa. [Ipocteitmme 3amaum B KoopAMHATaX. YTOI
Mex a1y BekTopamu. CKalsipHOE NMPOU3BEIEHNE BEKTOPOB. BhIUKCIEHUE YTIIIOB MEXY
OpSIMBIMH U TJIOCKOCTSIMU.  KOOpIAMHATHO-BEKTOPHBIA METOA TMpPHU  PELICHUU
reOMETPUYECKUX 3a/ad.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 — 12 kiaccax oOydaroniuics MOJYUYUT CIICAYIOIINE
IPEIMETHBIE PE3yIbTATHI:
OTIEpUPOBATH MOHATUSMH: TOUYKA, MIPSIMasi, TIIOCKOCTB;
IPUMEHATh aKCHOMbI CTEPEOMETPHUU U CIAEACTBUS U3 HUX MIPU PEIICHUU
T€OMETPUYECKUX  3a]a4y;  OMNEepUpoBaTh  MOHATUSMU:  MAPAJUIETBHOCTh U
MEPHEHANKYIIPHOCTD MPSIMBIX U
MJIOCKOCTEH; KIIacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKECHHE MPSMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE; OMEPUPOBATH MOHATHUSMH: JBYTPAHHBIA YTOJ, TPAaHHU JBYTPAHHOTO
yria, pedpo ABYrpaHHOTO yTria, TMHEHHBIA yroJl IBYTPAHHOTO YIJIa, TpajyCcHas Mepa
JBYTPaAHHOTO YTJIa;
OTEepUPOBAaTh TOHATUSIMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBIMYKJIBIN
MHOTOTPAaHHHUK,  JJEMEHThl  MHOTOTPAaHHWKA, TMPAaBWIBHBIMA  MHOTOTPAHHHK;
pacrno3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MTUpamMua, mpru3ma,
NpSIMOYTOJIBHBIA  Mapajienenunen, Ky0); Kiaccu(UIMPOBATH MHOTOIPAHHUKH,
BEIOWpass  OCHOBaHWsA sl Kiaccuukarmuu  (BBIMYKJIBIE W HEBBITYKIIBIC
MHOTOTPAaHHUKH, TPABWIbHBIC MHOTOTPAHHUKH, TMPSAMbIE W HAKIOHHBIC IPU3MBI,
napajuielienune/ibl); OMNEPUPOBATh TMOHSATHUSIMU: CEKYIIas IIOCKOCTh, CEUECHUE
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MHOTOI'PaHHUKOB; OOBSCHATH NMPUHIUIBI MOCTPOEHUS CEYEHUH, MCIOIb3Yys METOJ
CJIEIOB; CTPOUTh CEYEHUS MHOTOIPAaHHHUKOB METOJOM  CJIEJIOB, BBINOJHSITh
(BBIHOCHBIE) IUIOCKME 4YEPTEKU M3 PUCYHKOB HPOCTHIX OOBEMHBIX (UTyp: BUJ
CBEpXY, COOKY, CHU3Y; pelliaTh 3aJJa4ll Ha HaXOKJIEHNUE T€OMETPUUYECKUX BEIIMYUH T10
oOpa3liaM WM ajaropuTMam, MPUMEHSS W3BECTHbIE AHATUTUYECKUE METONbl IpHU
pEIICHUH CTaHJAPTHBIX MaTeMaTHUYECKUX 3a/7a4 HA BBIUHUCICHUE PACCTOSHUN MEXIY
IBYMsl TOYKaMM, OT TOYKM JO TMPSAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIMMUCA TPSMBIMHU; pellaTh 3aJaud HAa HAXOXKJIEHUE T'€OMETPUYECKUX
BEJIMYMH MO oOpasllaM WM aJropuTMaM, IMPUMEHsS H3BECTHbIE AHAIUTUYECKUE
METOJIbl TIPU PELICHUU CTAaHAAPTHBIX MaTeMAaTHYECKHUX 3a/1a4 HA BBIYHMCIICHUE YTIIOB
MEXIY CKPEIIUBAIOUIMMUCS MPSIMBIMHU, MEXAY NPSIMOA M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB; BBIYMCIIATH OOBEMBI M TUIOMIA[N MOBEPXHOCTEH
MHOTOT'PaHHUKOB (IIpU3Ma,
NUpaMuia) ¢ IpuMeHeHHueM (GOpPMYII, BBIYUCIATh COOTHOIICHUS MEXKY IUIOMIaAsIMU
MOBEPXHOCTEH, 00bEMaMH TOJIOOHBIX MHOTOIPAHHHUKOB; ONEPUPOBATH MOHATUIMMU:
CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh
CUMMETpPUH, LEHTP, OChb M IUIOCKOCTh CHUMMETpPUM (UTYpBI; H3BIIEKATh,

peoOpa3oBeIBaTh U HHTEPIIPETUPOBATH UHPOPMALIHIO
O MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, IPEICTABICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHSATh T€OMETPUUYECKUE (PaKThI I PEIICHUsI CTEPEOMETPUIECKUX
3ajad,
IpEIOoIaraoluX HECKOJIBKO IIAroB pPEIIeHUs, €ClIU YCIOBUS NMPUMEHEHUS 3aJaHbl
B SIBHOU (opme;

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

IIPUMEPBI MATEMAaTUYECKNUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HHU,
pacno3HaBaTh NPOSBIEHHE 3aKOHOB TI'€OMETPUM B HMCKYCCTBE; IPUMEHATH
IIOJIyYCHHbIE 3HAaHWS Ha IPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE CUTYallUHd U
NPUMEHATh M3yYEHHBbIE MOHATUS B IIPOLIECCE MOHUCKA PELICHHS MaTeMaTU4YEeCKU
chopMyTUPOBAHHON MPOOIEMBI, MOJAEIUPOBATH peajbHbIC CHUTYallMd Ha S3bIKE
re€OMETPUH, UCCIEA0BATH OCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM F€OMETPUUYECKUX
MOHATUN M TEOpEM, ammnapara anareopsl, pemaTh NPakKTHUECKUEe 3aJjaul, CBSI3aHHBIE C
HAXO0KJIECHUEM T€OMETPUUECKUX BEJIMYNH;
OIepUPOBATH HOHSTHUSMMU: HWIMHJPUYECKass MOBEPXHOCTb,
oOpa3zyrolue NUIMHIPUIECKON MOBEPXHOCTH, LIMIMHAP, KOHUYECKAas MIOBEPXHOCTb,
oOpa3yrolmue KOHUYECKON IOBEPXHOCTH, KOHYC, c(epHyeckas MOBEPXHOCTb;
pacrio3HaBaTh Telsla BpalleHus (UINHAP, KOHYC, cepa U 1map); O0BACHITh CIIOCOOBI
MOJIYYEHHSI TeJl BpalllCHUS;
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KJaccu(UIMPOBAaTh  B3aUMHOE  pacIoOJIOKEHHE cdepbl M IJIOCKOCTH;
OIEPUPOBATh [OHATHUSAMHU: IIAPOBOW CETMEHT, OCHOBAaHME CEIMEHTa, BbICOTA
CErMEHTa, II1apOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOIO CIlO4,
IIapOBOM CEKTOpP; BBIUUCIATH OOBEMBI M IUIOLIAJAM MOBEPXHOCTEH Tea BpalleHUs,
reOMETPUYECKUX
TEJ C MpUMEHEHUEM (OPMYIT; OIEPUPOBAThH MOHATUAMH: MHOTOI'PAaHHUK, BIIMCAHHBIN

B cpepy 1 ONUCAHHBIN
oKoJI0 cdepsl, chepa, BIUCaAaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILEHUS; BBIYUCISThH

COOTHOILIEHUS MEXY IIIOIIAIIMH MOBEPXHOCTENH U 00bEMAMHU
MO00HBIX TEJT;

U300paxkaTh U3yyaeMble PUIypbl OT PYKU U C IPUMEHEHUEM MTPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB

POCTHIX 0OBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHHUSI TeJl BPAICHHUS;

U3BJIEKATD, UHTEPIPETUPOBaTh U MPeoOpa3OBHIBATH uH(pOpMaIIIIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX; OIIEPUPOBATH ITIOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATD JEHUCTBUS CII0KEHHS BEKTOPOB, BBIYUTAHNS BEKTOPOB U YMHOXKECHHUS
BEKTOpa Ha YUCIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T; IPUMEHSTh

[IPaBUJIO MapAJLIEIICIINAIIEAA;

OIEpPUPOBATH IOHATUAMM: IEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOD,
MOZAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MEXIY
BEKTOPAaMH, CKAIAPHOE INPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI; HAXOAUTH CYMMY BEKTOPOB M IPOU3BEIACHHUE BEKTOpAa HAa YHUCIO, YIOJI
MEXY BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE, pPACKIaAbIBaTh BEKTOP IO [ABYM
HEKOJUJIMHEApHBIM BEKTOpaM; 3aJaBaTh IUIOCKOCTb YPAaBHEHHEM B JEKapTOBOU
CUCTEME KOOPJIMHAT, MPHUMEHITh TeoMeTpudyeckue (akTbl JUId  pELICHHS
CTEPEOMETPUYECKUX 3a/1a4,

MPEAIOJIaraloiuXx HECKOJIbKO IIAaroB PELICHUs, €CIU YCIOBUS NPUMEHCHUS 3aJaHbl
B SIBHOW (opMme; pemaTh MPOCTEHIINEe TeoMETpUYEeCKHe 3aJaud Ha IpPUMEHEHUe
BEKTOPHO-KOOPAMHATHOIO  METOAA;  pellarb  3aJa4d  Ha  J0Ka3aTesIbCTBO
MaTeMaTU4YECKUX OTHOLIEHUMM M HAaXOXKJICHUE TE€OMETPUYECKUX BEIMYMH II0
oOpa3llaM WM alNropuT™MaM, MPUMEHSAS M3BECTHbIE METOAbl NpPU pELICHUHU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a1ad; NPHUMEHATH NPOCTEHUIINE IPOrpaMMHBIE
cpeactsa M DJIEKTPOHHOKOMMYHUKAIMOHHBIE ~ CUCTEMBI  IIPU  PELICHUU
CTEPEOMETPUUECKUX 3a1ad4; IIPUBOJIUTH IIPUMEPBI MaTEeMaTU4YECKAX
3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU,

pacrno3HaBaTh IPOSBICHUE 3aKOHOB TIE€OMETPUM B  HCKYCCTBE; IPUMEHSITH

MMOJYYCHHBIC 3HAHUA Ha IMPAKTUKE: aHAJIUM3HUPOBATH PCAJIbHBIC CUTyallUd U
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MPUMEHSATh HM3yYCHHBIC MOHATUS B TMPOIECCEe TOWCKA PEIICHHS MaTeMaTHYECKU
chopMylIUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallUM Ha SA3bIKE
T€OMETPUH, UCCIICAOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM T€OMETPUICCKUX
MOHATHI M TEOpEM, ammapara ajareOpsl, peniaTh MPaKTHICCKUE 3a1a9d, CBI3aHHBIC C
HAXO0XKJICHUEM T€OMETPUICCKUX BEIIMUHMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 xiaace

HaumenoBanue
pasaeina

(Tembl) Kypca

KoauuyecTBO
JacoB

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JI€SITEJIbHOCTH oﬁyqamumxm

BBenenue B
CTEPEOMETPHUIO

10

OCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IIO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n300pakeHus: Ha pUCYHKaX:
N300pakeHus IIOCKOCTEH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA.
[lonsiTus: nepecexaromuecs MiIOCKOCTH,
NepeceKaroIuecs npsmas v IOCKOCTb.
3HAKOMCTBO C MHOTOTPaHHUKAMH,
1300pa’keHNe MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEIKAX.
HauanbHble cBeJleHUs 0 KyOe 1 UpaMuae,
uX pa3BEPTKU 1 Mojenu. CedyeHus
MHOT'OI'PaHHHUKOB.
[TonsiTue 06 akCHOMAaTUYECKOM IOCTPOEHUH
CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

AKTYaJIu3upoBaTh (HaKThl U METOJIbI TFITAHUMETPHUH, PEJICBAHTHHIC
teme. [losyuarsb npeacraBiieHus: 0 MIPOCTPAHCTBEHHBIX (DUTYpaX,
pa3z0upaTh MpOoCTEHIe TTpaBuiIa N300paKeHUs dTUX PuUryp.
HN300paxaTh NpsMYIO U INIOCKOCTh HA PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHHKH, TUPAMHUTY, KyO, Ha3bIBaTh X
siemMeHTHI. JlesaTh pucyHOK KyOa, MUpaMu/Ibl, HAXOUTh ONMUOKH B
HEBEPHBIX U300paKCHUSX.

3HAKOMMTBCS C CEUCHUSIMU, C METOJIOM CJIEZIOB; UCIIOJIb30BATh AJIs
MOCTPOCHUS CEYEHHSI METOJI CIIE/IOB, KPaTKO 3allMChIBATh LIaru
MOoCTpoeHus cedeHus. PacnmosnaBathb BU CEUCHUS

nenuT pedpa Kyda, HaXOIUTh IUIOMIAIb CEUCHUSI.

Hcnonb3oBaTh nogo0ue Npu pelieHuH 3a/1a4 Ha TOCTPOCHUE
ceueHU!. 3HAKOMMTBCS € AKCHOMaTUYECKUM TOCTPOECHUEM
CTEpEOMETPUH, C AKCHOMaMU CTEPEOMETPHUH U CICICTBUSMU U3 HUX.
HNnnocTpupoBaTh aKCUOMBI PUCYHKAMU U IPUMEpaMH U3
OKpYyXaromiel 00CTaHOBKU

[IpsiMbI€e U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapamiensHOCTD
MPSIMBIX U
IIJIOCKOCTEMN

B3anMHOe pacrolioskeHue MpsiMbIX B
POCTPAHCTBE: NIepeceKaroIuecs,
napaJjielbHble U CKpeIMBaroIIecs
psIMbIE.

[TapamienbHOCTD MPAMBIX U INIOCKOCTEN B

MPOCTPAHCTBE: MAapaJlJICIIbHBIC IIPAMBIC B
MPOCTPAHCTBE; MAPAJUICIIBHOCTD TpéX
MPAMBIX; TapAJIJICIIBHOCTDb HpHMOﬁ n
IJIOCKOCTH. YTJIBI C COHaAITPaBJICHHBIMU

CTOpPOHAMMH; YIOJI MCKAY IMPAMBIMHA B

AKTYaIu3upoBaTh (aKThl U METObI INITAHUMETPUH, PEJIEBAHTHbBIE
TeMe, IPOBOIUTH aHasloruu. IlepeyncasaTh BO3MOXKHbIE CIIOCOOBI
PAcCIIOJIOKEHUS IBYX MPSMBIX B IPOCTPAHCTBE, MILTIOCTPUPOBATh UX
Ha nipuMepax. JlaBpaTh onpenesieHne CKPEIMBAIOIINXCS IPSAMBIX,
(opMynHpOBaTh MPU3HAK CKPELIUBAIOIIUXCS TPSIMBIX U IPUMEHSTh
€ro Ipu pelieHnu 3a1ad. Pacmo3snaBare npu3my, Ha3bIBaTh €€
ni1eMeHThl. CTPOUTB CEUEHUS IPU3MBI HAa TOTOBBIX YEPTEKAX.
[lepeuncIsiTh BO3MOXKHBIE CLIOCOOBI B3AUMHOTO PACHOJIOKEHUS
MPSIMOM U TUNIOCKOCTH B ITPOCTPAHCTBE, IPUBOJAUTD

COOTBETCTBYIOIIME IPUMEPHI U3 peaJIbHOM KU3HU. JlaBaTh
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IPOCTPAHCTBE.
[TapannenpbHOCTh MIIOCKOCTEN:
napasuleJbHble IIJIOCKOCTH; CBOMCTBA
napasuIeIbHbIX MIOCKOCTEM.

[Tpocreiimuye mpocTpaHCTBEHHBIE (PUTYPBI
Ha TUIOCKOCTHU: TE€TPadp, KyO,
napasuiesenune ; HOCTPOCHUE CeUeHU

omnpeje/ieHHe apaIeIbHOCTH NIPSMOM U TUIOCKOCTH.
DopMyJIMPOBATH NPU3HAK NAPAJUICIBHOCTU IIPSMOU U INIOCKOCTH,
YTBEPKJICHHUE O IIPSIMOM MEpECceUeHuUs IBYX IJIOCKOCTEH,
IIPOXOAIIMX Yepe3 napajuiesibHbIe IpsMble. PemaTs nmpakruaeckue
3a/1a4M Ha [IOCTPOEHHUE CEYEHUI MHOTOrpaHHUKa. O0bACHATH
ClIy4au B3aMMHOTO PACIIOJIOKEHMS IIIOCKOCTeN. JlaBaTh
omnpeae/ieHHe NapajuIesIbHbIX TUIOCKOCTEN; PUBOAUTL IPUMEPHI U3
peaybHOM KU3HU U OKpYKarollel 00CTaHOBKU, WILTIOCTPUPYIOLIUE
1apaJJIEIbHOCTD TUIOCKOCTEN.

Hcnosib30BaTh NMPU3HAK NAPALIENBHOCTH JIBYX IIJIOCKOCTEM,
CBOWCTBA MapaJuIeNIbHBIX INIOCKOCTEN IPU PELICHUH 33]1a4 Ha
noctpoeHrne. O0bACHATH, YTO HA3bIBAECTCS NapAIIICIIbHBIM
MIPOEKTUPOBAHMEM U KaK BBITIOJIHAETCS IPOEKTUPOBaHUE GUTYp Ha
MJIOCKOCTb.

MN300pakaTh B napajuiebHON NPOCKIIUH PA3TUYHbIC
reomeTpudeckue Gurypsl. MoaeaupoBaTh peajibHbIC CUTYallMH Ha
A3BIKE T€OMETPHH, UCCIIEI0BATh IIOCTPOEHHBIE MOJEIIN C
VICII0JIb30BAHNEM T€OMETPUYECKUX MOHATHI. Mcnmob30BaTh pu
pELICHNN 3aJa4 Ha TIOCTPOEHUE CEUEHUH MOHATUE MTApaJIIEIBHOCTH,
IIPU3HAKU U CBOMCTBA NTApPAJIJICIIBHBIX IPSIMBIX HA INIOCKOCTH

[lepneHMKYIIpPHOCTH
MPSIMBIX U
IJIOCKOCTEN

12

[leprieHAMKYISAPHOCTD MPAMOMN U
IJIOCKOCTH: NIEPIEHAUKYIISIPHBIE NIPSIMBIE B
[IPOCTPAHCTBE, IPAMBIE TAPAJIEIIbHbBIE U
NEPIICHIUKYJIAPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTU IIPSIMOM U TIOCKOCTH,
TeopeMa O MPsAMOH MEPIEHAUKYIAPHON
[IJI0CKOCTH

[lepnieHAMKYJIAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TJIOCKOCTH

AKTYaJIM3MPOBaTh (PAKThl U METObI TUIAHUMETPHUH, PEIICBAHTHBIC
TeMe, IPOBOUTH aHANOTUU. QOOBACHATH, KAKON YroJl Ha3bIBaeTCs
YIJIOM MEXIY MepPeCceKaAIOIUMUCS MPSIMBIMU, CKPEUTUBAIOLUMUCS
MpsIMBIMU B TIPOCTpaHCTBE. JlaBaTh onpejiesieHue
MIEPICHIUKYISPHBIX MPSMBIX U TIPSIMOU, IEPIEHAUKYISIPHON K
MJIOCKOCTH.

HaxoauTh yrisl MEXy CKPELIMBAIOIIMMUCS MPSIMBIMH B KyOe U
nupamysie. [IpuBoAMTHL NpUMepPBI U3 peabHON XKU3HU U
OKpy>Katoliel 00CTaHOBKHU, MIUTIOCTPUPYIOIINE
NEepIEHANKYISPHOCTD NMPSMBIX B IPOCTPAHCTBE U
NEPIEHIUKYIIPHOCTD MPSIMOU K MJIOCKOCTH.

@ opMyJIHPOBATH IIPU3HAK MEPIIEHAUKYIIPHOCTH IPIMOI 1
IUIOCKOCTH, IPUMEHSATH €r0 Ha MPaKTHKe: OOBICHATh
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NepIeHINKYISIPHOCTh peOpa Kyba 1 TuaroHajiu ero rpaHu, KoTopas
HE COJIEP’KUT, HAXOIUTh JJIUHY AUaroHanu Kyoa. Beruucusrs
BBICOTY IIPABUJIbHOM TPEYTrOJIbHOM U PABWIBHON
YeTBHIPEXYr0JIbHOM MUpaMu/ 1o JuHaM pédep. PemaTs 3a1aun Ha
BBIUMCJICHUS, CBSI3aHHBIE C MEPIEHAUKYISIPHOCTBIO IPSIMO 1
MJIOCKOCTH, C UCIIOJIb30BaHUEM TPU PEILIEHUH MNIAHUMETPUUECKUX
($aKkTOB ¥ METO/IOB.

OO0BbACHATH, YTO HA3bIBAIOT MEPIEHANKYISIPOM U HAKIIOHHOW U3
TOYKH K INTIOCKOCTH; IPOEKIUEN HAKIIOHHOW HA IJIOCKOCTb.
OOBSACHATD, YTO HA3bIBACTCS PACCTOSIHUEM: OT TOUKHU JI0 MJIOCKOCTH;
MEX/1y MapayIeIbHBIMU TUIOCKOCTSIMH; MEKY IPSIMON 1
MapaJJIEIbHOM €1 INIOCKOCTBIO; MEXKTY CKPEIIMBAOIINMHUCS
MPSIMBIMU.

HaxoauTe 3TH paccTosiHUS B MPOCTHIX CIIy4asX B KyOe, MupaMmu/e,
IpU3MeE.

MopaenupoBaTh peajabHble CUTYallud HA A3bIKE T€OMETPHH,
MCCIIEI0BATh IOCTPOCHHBIE MOJIENH C UCTIOIb30BAHUEM
TEOMETPUYECKHUX

HOHSTHH.

Hcnonb30BaTh Npy pelIEHUH 3a/1a4 HA IOCTPOCHUE CEYECHUN
teopemy [Iudaropa, cBoiicTBa NPAMOYrOJIBHBIX TPEYTOJIBHUKOB

O6mee KOJIM4YCCTBO
4acoB II0 IIporpaMme
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11 kaace

HaumenoBanue
pasaena
(Tembl) Kypca

OcHOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxca

Yrasl Mmexny
MPSIMBIMU 1
IUIOCKOCTSIMU

KosmmuecTBo
OcHoBHoOe coep:kaHue
4acoB
YTIIbl B MPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U
MJIOCKOCTBIO; IByrPaHHbIN YTOJI, TUHECUHBIN
10 YTOJI IBYTPaHHOTO yIia.

[lepneHUKyYISIPHOCTD INIOCKOCTEMN: TPU3HAK
NEPHEHANKYIAPHOCTH ABYX MJIOCKOCTEH.
Teopema o0 TpEX nmepHeHaUKYIsIpax

AKTyaJIM3MpoBaTh (PaKThl U METObI TUTAHUMETPHUH, PENIEBAHTHBIE
TeMe, IPOBOJIUTH aHaJloTHH. JlaBaTh onpeejieHne yria Mexay
MPSIMON U TUIOCKOCTHIO, POPMYIHPOBATH TEOPEMY O TPEX
MepHeHANKYIIsApax u oOpaTHyro K Heil. HaxoauTh yroa Mexay npsamoit
1 IJIOCKOCTBhIO B MHOTOTPaHHUKE, PACCTOSIHUE OT TOYKH JI0 IPSMOU Ha
MJIOCKOCTH, HUCTIOJIb3Ysl TEOPEMY O TPEX MepreHauKyspax. [Iposoauts

Ha YepTeKe MePIEeHIUKYIAP: U3 TOYKU Ha MPSAMYIO; U3 TOUKU Ha
MJI0CKOCTb.

JlaBaTh onpe/esieHre ABYIPaHHOrO Yriia ¥ ero 3JeMeHTOB. OObACHATh
PaBEHCTBO BCEX JIMHEHHBIX YIIIOB ABYrpaHHoro yria. Haxoauts Ha
yepTexe IBYTpaHHbIN yroJ nmpu pedpe nupamu JlaBaTh onpenenenune
yria Mexay IiockocTsaMu. JlaBaTth onpeesienne u popMyJIMpoOBaTh
NMPHU3HAK B3aUMHO MEePHIEHAUKYISIPHBIX TuIockocTeil. HaxoauTs yrib
MEX1y IIIOCKOCTAMHU B KyOe U nupamuie. Mcnoab3oBaTh mpu
pEeIlIeHnH 3a7]a4 OCHOBHBIE TEOPEMBI U METO/IbI IJITAHUMETPHUH.
MogaeanpoBaTh peanbHble CUTyallMU Ha SI3bIKE T€OMETPUH,
HCCJIeI0BATH TIOCTPOEHHBIE MOJIENH C UCTIOJIb30BAHUEM
reoMeTpuuecKkux noHATuid. MemoJib30BaTh pH pelIeHUH 3a1a4 Ha
MOCTPOEHUE CEYEHUN COOTHOIIEHUS B IPSMOYT'OJIBHOM TPEYTOJIbHUKE
JIbI, TIPU3MBI, TTapajuIeIeHIIe 1a.
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MHOTrorpaHHUKH

11

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE
AIIEMEHTBl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA
MHOrorpanHuka. I[Ipusma: n-yronsHas
IIPU3Ma; TPaHu

Y OCHOBAHUS ITPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MpU3MBbl; OOKOBAs M MOJIHASI TOBEPXHOCTh
npusMmsl. [lapannenenunen, npsMoyroJbHbIN
rapajuienenuie] 1 ero ceorcraa. [Impamua:
N-yrojapHas NupaMuja, 'paHud U OCHOBAHHE
nupamMuibl; 00KOBask M MOJHASI TOBEPXHOCTD
MMAPAaMHU/IbI; IPABUIIbHAS M YCEUEHHAS
MAPaMHUJIA. DIIEMEHTHI IPU3MBI U THPAMU/IBI.
[IpaBHiIbHBIE MHOTOTPAHHUKU: ITOHATHE
MIPaBUJIBHOTO MHOTOTPAHHUKA; IIPAaBUJIbHAS
IIPU3Ma U MPaBUJIbHAS MMPAMUAA; IPABUIIbHAS
TpPEYroJibHas MUPaMHJIa U IPaBUIIbHBIN
reTpa’p; kyo. [IpencraBinenue o npaBUIbHBIX
MHOTOTpaHHHMKaX: OKTadAp, NOACKAIP U
ukocadap. CUMMETpUs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIILHO TOYKH, NPSMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPHH B
NUpaMuIaxX, NapauleIenune1ax, IpaBuIbHbBIX
MHOTOrpaHHHMKaX. Beraucienue 31eMeHToB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHau, yribl.
[Tnomans 60KOBOY MOBEPXHOCTH M TIOJTHOM
IIOBEPXHOCTHU NPSAMOM IPU3MBI, IUIOIIATb
OCHOBaHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
npsiMoit mpu3mel. [1nomane 6GokoBoi
IIOBEPXHOCTU U MTOBEPXHOCTHU IIPABUIBHOU
MUPaMU/Ibl, TEOPEMa O TUIOMAAN OOKOBOM

IMOBEPXHOCTH YCEYEHHOW MUPAMUIbI

AKTYaJIu3upoBaTh (HaKThl U METO/IbI TJITAHUMETPHUH, PEJICBAHTHbIC
TeMe, MPOBOAUTH aHAJIOTUM. /laBaTh onpeieieHne
napajuiejenunesa, pacCno3HaBaTh €ro BUIbI U U3y4aTh CBOMCTBA.
JlaBaThb omnpeniesieHue MUPaMUIbl, PACIO3HABATH BU/IbI TUPAMMU/I,
(popmysmpoBaTth cBolicTBa p€0dep, rpaHel U BHICOTHI IIPAaBUIBHON
nupamMuisl. HaxoauTh mioniaapr mojaHoi 1 00KOBOM MOBEPXHOCTH
nupamMusl. JlaBaTh onpenaejieHue YCEUEHHOW MUPAMU/IbI, Ha3bIBaTh
e€ ryieMeHTHl. MOPMYJIMPOBATH TEOPEMY O TUIONIAIA OOKOBOM
MTOBEPXHOCTH MTPABUIIBHON YCEYEHHON MTUPAMU/IBI.

PemaTh 3a7aun Ha BRIUKCIICHUE, CBA3AHHBIC C TUPaAMUaMH, a TAaKKe
3a/1ayu Ha TIOCTpoeHue ceueHuil. JlapaTh onpenejieHue IpU3MbI,
Pacno3HaBaTh BUAbI IPU3M, H300PaKaTh IPU3MbI HA YEPTEKE.
HaxoauTh miomniaap moaIHOW Wil OOKOBOM MOBEPXHOCTH MPU3MBI.
N3yuaTh cooTHOmEeHHs Disepa it uncia pédep, rpaHeill U BEpIINH
MHOTOI'PaHHHKA.

M3yuyaTh BUIbI IPaBUIIbHBIX MHOIOTPAHHUKOB, UX Ha3BaHUS U
KOJIMYECTBO I'PaHEH.

M3yyaTh CUMMETPHUIO MHOTOTPAHHUKOB.

OO0BbsACHATH, KAKME TOUYKH HA3bIBAKOTCSI CAMMETPUYHBIMU
OTHOCHUTEJIbHO JaHHOW TOYKH, IPSIMOM WIIM MIJIOCKOCTH, YTO HA3bIBAIOT
[IEHTPOM, OCBIO WJIH MJIOCKOCTHI0 CUMMETPUH (DUTYPBI.

[IpuBoAMTH NPUMEPBI CUMMETPUYHBIX GUTYP B apXUTEKTYpE,
TEXHUKE, IPUPO/JIE.

MoaeanpoBaTh peaibHbIe CUTYyallMU Ha SI3bIKE T€OMETPUH,
MCCIIe10BaTh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TEOMETPUYECKUX MOHATUH, UCTIOIb30BaTh MOA00HE MHOTOIPAaHHUKOB
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AKTYaIu3upoBaTh (aKTbl U METObI INTAHUMETPUH, PEIIEBAHTHBIE
teMe. O0BSICHATD, KaK U3MEPSIOTCS 00BEMBI TEJI, IPOBOISI AHAJIOTHIO
C U3MEPEHMEM IUIOIIAIE MHOTOYT OJIbHUKOB. P OpMyJIHpPOBATH
OCHOBHBIE CBOICTBa 00bEMOB. M3yuaTh, BHIBOAUTH (POPMYJIbI

OO0BEMBI [Tousitre 06 00bEMe. OOBEM TUPAMUIBI, N
MHOTOTPAHHHKORQ E—— 00bEMa MPAMOYTOJILHOTO Napajliesenunesa, IPU3Mbl i THPAMHIBL.
BoruncasTb 005EM TPU3MBI U IHPAMUJIBI TIO UX SJICMEHTAM.
[IpuMeHATH 00BEM I pEIICHUS] CTEPEOMETPUUYECKUX 3a7a4 U JIst
HAXOXXJICHUS T€OMETPUUECKUX BeTMYruH. MoaeJMpoBaTh peaibHbIC
CUTYAIIH Ha SI3bIKE TEOMETPHH, HCCJAEA0BATH TTOCTPOSHHBIE MOJIEIH C
WCITOJIh30BAaHNEM T€OMETPUUECKHIX TTOHATHI
[TocTpoenue ceueHnid B MHOTOTPaHHUKE. CTpouTh CeUeHHEe MHOTOTPAaHHUKA METOJIOM CJICJIOB.
Brruncienue pacCTOSHUN: MEXTY TBYMS JlaBaTh onpeaejieHUe PAcCTOSTHUAS MEXYy (hurypamu.
[ToBTOpEHHE: TOYKAaMH, OT TOYKH JI0 IPSAMOM, OT TOUYKH 10 [ HaxoaMTh pacCTOSHHE MEXK/TY MapaIeIbHBIMU TUTOCKOCTSIMH, MEKTY
CeUeHus, MJIOCKOCTH; MEX/Ty CKPEIIMBAIOIIMMUCS MJIOCKOCTBIO U MapajieIbHON €il MPSMOii, MeX a1y CKpEIMBaIOIIUMUCS
paccTosHUA U 4 MPSIMBIMHU. MPSIMBIMU.
YIJIbI Boerunciienne yrioB: MEXIy CTpouTh JIMHEHHBIN y
CKpEIMBAIOIIUMHUCS MPSIMBIMU, MEXKTY MHOTOTpaHHUKA U HAXOJIUTh €r0 BEINYUHY.
PSIMOM M TUTOCKOCTBIO, IBYIPAHHBIX yriioB, HaxoauTs yriasl Mexay INIOCKOCTSIMU B MHOTOIPaHHUKAX
YTJIOB MEXIY IIOCKOCTSIMU NBYTPAHHOTO yIJIa Ha YepTexKe
Oo6mee
KOJIMYECTBO 24
4acoB I10
porpaMme
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12 KJIACC

OcHoOBHOE cojiepKaHne

HanmenoBanue KomnuecTso
OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
paszaena 4acoB
(Temsl) Kypca
Tena Bpatienus 12 Cdepa u map: neHrp, paauyc,

aMeTp; TUTOIIaIb TOBEPXHOCTH
cdepbl. BzanMHOE pacmoiokeHue
cdepbl ¥ TUIOCKOCTH; KacaTeJIbHAs
MJIOCKOCTH K cepe; momaip
ctheprl. M3obpaxenue chepsl,
mapa Ha mrockoctu. CeyeHust
mapa Humaapuaeckas
MMOBEPXHOCTh, 00pa3yIoIne

IUJTUHIPUYECKON MIOBEPXHOCTH, OCh

HAJIMHAPUYECKON TOBEPXHOCTH.
HunuHap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pasyromas u oCh;
[UIoIaabs OOKOBOW U HOJHOM
noBepxHocTU. M300pakeHue
AJIMHIPA Ha IJIOCKOCTH.
PazpépTka mmmHapa. CeueHust
MUIUHAPA (TIOCKOCTBIO,
napajuieIbHON Win
NepPHEHANKYIIPHONU OCH
UIMH]IPa) OOKOBOM U MOTHON
IIOBEPXHOCTH. Y CEYEHHBIN KOHYC:
o0Opa3ymollue 1 BbICOTa;

OCHOBaHMS U OOKOBast

AKTyam3upoBaTh (GaKThl U METOJAbl TUIAHUMETPUU, PEIIEBAHTHHIC
TeMe, NPOBOAUTH aHanoruu. JlaBath onpenenenus chepsbl U mapa,
UX LIEHTpa, paauyca, nuamerpa. Ompeaeassitb cdepy Kak Qurypy
BpallleHus OKpykHOcTH. McesenoBarh B3aUMHOE pACIOJIOKEHUE
chepsl W TUIOCKOCTH, ABYX cdep, HIJIIOCTPUPOBATH 3TO  Ha
yeprexax U pucyHkax. ®opmyIMpoBaTh onpeseseHNe KacaTeabHON
MJIOCKOCTH K cepe, CBOMCTBO M MPU3HAK KacaTeIbHOMN MIOCKOCTH.
3HAKOMHUTBCSI C T€OIC3NYECKUMU JTHHUAMU Ha chepe OObICHATH, YTO
Ha3bIBAlOT HMWJIMHAPOM, Ha3bIBaTh €ro 31eMeHThl. U3y4yaTh, 00bSICHATD,
KAK TIOJIYYUTh LIWUIMHJP MYTEM BPALLEHUS IPSIMOYTOJIbHUKA.
BbIBOIMTH, HCN0JIB30BATH (DOPMYJIBI ISl BBIYUCIICHUS TUIOIIAIN
0OOKOBOM MOBEPXHOCTH HIMHApPA. U3ydaTh, pacno3HaBaTh pa3BEepPTKY
nunuHApa. M300paxkaTh UUIMHAP U €r0 CEYEHUs III0CKOCTHIO,
MPOXOAIICH Uepe3 ero 0Ch, NapajlyIeIbHONW UM NEPIEHAUKYISIPHOMN OCH.
Haxoauts moniaay 3tux ceyeHnii. MoaeaupoBaTh pealbHbIe
CUTYALIMH Ha SI3bIKE TE€OMETPHUU, MCCIEA0BATH IOCTPOEHHBIE MOJIEIH C
MCII0JIb30BAHUEM FeOMEeTpUUeCKUX NMoHATUI U300pamxkaTh KOHYC U €ro
CEYEHUS IJI0CKOCTBIO, IPOXOISIIEN YePE3 OCh, U TUNIOCKOCTHIO,
NEPIEHANKYIIApHON K ocu. M3y4yaTh, pacno3HaBaTb pa3BEPTKY
KOHYCA.
BbIBOIMTH, HCNOJIB30BATH (YOPMYIIBI TSI BBIYUCIICHUS TIIOMIAAN
00KOBOI MOBEPXHOCTU KOHYca. HaxoauTsp 1iomaam ceueHui,
MPOXOAIIMX Yepe3 BEPIIMHY KOHYCA WM MEPIEHANKYISIPHBIX €T0 OCH.
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MOBEPXHOCTb.
N300pakenne KOHyca Ha IIOCKOCTH.
Pa3BépTka KoHYCa.

Ceuenus koHyca (TUIOCKOCTHIO,
MapasuieIbHON OCHOBAHHIO, U
IUTOCKOCTBIO, IIPOXOIAIIEH Yepes
BEPILHHY)

KomOuHanus ten BpalieHus u
MHOTOTpaHHHKOB. MHOTOTpaHHUK,
OTHCaHHBII 0K0JIO cdepsbl; chepa,
BITMCaHHAs B MHOTOTPAaHHUK WJIH B
TEJIO BpAIlCHHS

O0BbACHATH, KAaKOE TEJIO HA3BIBACTCS YCEUEHHBIM KOHYCOM.
HN3y4yaThb, 00BACHATH, KaK €0 MOJYyYUTh MTyTEM BPAILICHUS
MPSIMOYTOJIBHOM Tparnenuu. BhIBOANTH, NPUMEHATH GOPMYITy IS
BBEIYHCIICHUS TUIOMIAIH OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa
AKTYyaJIM3upoBaTh (HaKThl U METObI TFITAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHaJloTuu. PemiaTh cTepeoMeTprUYecKHe 3aa4u, CBsI3aHHbIC
C TeJIaMH BpPAIllCHHS, TOCTPOCHUEM CEUCHUN TeJ BPAIICHHUS, C
KOMOWHAIIMSIMU TEJI BpaIlleHUsI U MHOTOTPAaHHUKOB Ha HAXOXKJICHHUE
reoMeTpudecknx BenuuuH. Mcnosib30BaTh nMpu penieHun
CTEPEOMETPUUECKHX 33]1a4 TUTAHUMETpUUecKre (GaKkThl U METOJIbI 3aa4H
Ha BBIYUCIICHHUE U JI0KA3aTEIbCTBO.

MoaeanpoBaTh peanbHbIE CHUTyallMM Ha  SI3bIKE T'E€OMETPHH,

HCCJIeI0BATH MTOCTPOEHHBIE MOJENN c HCIIOJIb30BaHUEM

F€OMETPUYECKUX TTOHATHI

OO0BEMBI TEN

Ilonsarue 06 00béMe. OCHOBHBIE

CBOlCcTBa 00BEMOB TEII.

O06BEM nuIMHIpa, KOHYyCa.
O06BEM mapa u IIOMIAb
chepbl

ITogoOHbIE Tena B

npocTpaHcTBe. COOTHOIICHUS

MKy TUIOIIAAIMHI

MMOBEPXHOCTEM, 00bEMaMu

[MOOOHBIX TENI

AKTYaJu3upoBaTh (HAKTHI U METO/IbI TJITAHUMETPHH,
peleBaHTHBIC TEME, POBOAUTH aHAJIOTHH. BBIBOAUT,
HCMOJb30BaTh POPMYITbI 00BEMOB: MPU3MBI, ITUITUHIPA,
MpaMU/Ibl, KOHYCa; YCEUEHHON MUPaMUIbl U YCEUEHHOTO
KoHyca. Pemathb crepeomMeTpudecKkue 3a/1auu, CBSI3aHHBIC C
BEIYHCIICHUEM 00BEMOB. OpMyY/IMPOBATH ONpEEIEHHE [APOBOTO
CEIMCHTA, IIapoOBOI'0 CJIOA, HIApOBOT'O CCKTOpA. HpI/IMEHﬂTb
bopMyITBI JUIS HAaXO0XKIESHNUS 00BEMOB IIAPOBOTO CETMEHTA,
1apoBOTO ceKkTopa PemaTh ctepeoMeTpudeckre 3a1aqmu,
CBSI3aHHBIC ¢ 00BEMOM IIapa U IIOMAIBI0 ChEephI.
MojaeaupoBaTh peabHbIe CUTYAllUN Ha S3BIKE TEOMETPHH,
WCCIJIEIOBATh TOCTPOSHHBIE MOJIEIIH C UCTIOTh30BAHUEM
FEOMETPUYECKUX MOHATUN. AKTYaJU3UPOBATh (PAKThl U
METOJIbI TUTAHUMETPHUH, PEJIEBAHTHBIE TEME, TIPOBOIHUTH
aHayiornu. Pemarsb cTepeomMeTprdecKue 3a1auu, CBI3aHHBIC C
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COOTHOILIEHHEM 00BEMOB U MOBEPXHOCTEN MOJAOOHBIX TEIN B

MIPOCTPAHCTBE. MoaeaupoBaTh PEabHBIC CUTYallUU Ha S3bIKE
TCOMCTPHH, UCCICAOBATH ITIOCTPOCHHBIC MOJCIIH C MCIIOIb30BaHNUEM
FeOMETPUYECKUX TTOHATHI

BekTopsr
KOOPIMHATBI
IPOCTPAHCTBE

B

10

BekTop Ha MJIOCKOCTH U B
npoctpaHcTBe. COXKEHUE U
BBIYMTAHUE BEKTOPOB.
YMHOXEHUE

Ha yuciio. Paznoxkenue BekTopa
10 TPEM HEKOMILTAaHAPHBIM
BekTopaM. [Ipasuiio
napajuienenunena. Pemenue
3a/1a4, CBSI3aHHBIX C
IPUMEHEHHUEM TTPaBUJII
JIEUCTBUM C BEKTOPAMU.
[IpssMmoyronbpHasi cucrema
KOOpJIMHAT B IPOCTPAHCTBE.
KoopauHatel BekTopa.
[IpocTenimme 3aa1a4u B
KOOpJIMHATAX. YTOJ MEXIY
BekTOopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN
METO/I IIPH PELICHUU

reoOMCTPUUICCKHUX 3a1a4

OnepupoBaTh MOHSAITHEM BEKTOP B MPOCTPAHCTBE.
D@opMyIMPOBATH MPABUIIO NApAIIJIEIEIUIEA PU CIIOKEHUU
BEKTOPOB. CKJIAILIBATDH, BBIYUTATH BEKTOPhI, YMHOKATH
BEKTOp Ha unciio. M3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
OIECpALUU.

JlaBaTh onpeeieHUuE MPSIMOYTOJIbHON CUCTEMBI KOOPAUHAT B
pOCTpaHCTBE. BhIpa3uTh KOOPAMHATHI BEKTOPA Yepe3
KOOPJAMHATBI €r0 KOHLIOB. BBIBOAUTH, HCNO/IB30BATh
(popmyJ1y IITMHBI BEKTOpPA U PACCTOSHUS MEXKAY TOUKAMH.
Breipa:kaTh CKalsipHOE MPOU3BEICHUE BEKTOPOB YEPE3 UX
KOOPAWHATBI, BBIYUCIIATH YOI MEXKY ABYMSI BEKTOPaMH,
nByMs IpsiMbIMU. HaxoauTh yros MeXay npsMou U
IJIOCKOCTBIO, YTOJI MEXY ABYMs IUIOCKOCTSIMHU

AQHAJIMTUYCCKUMU METOAaMH. BeIBOAUTH, HCIO/IB30BATH (POPMYJTY
PacCTOSAHUSA OT TOUKHU 1O IIOCKOCTH
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IToBTOpEHuME, 7 OcHoBHBIE PUTYpBI, (HAKTHI, Pemarp npocreiiye 3ajayd Ha HaXOXKACHUE JUIMH U
00001IEeH1e TEOPEMBI Kypca INIAHUMETPHUH. | YIJIOB B TEOMETPUUECKUX (PUTypax, IPUMEHSITh TEOPEMY
U CUCTEMaTU3alUs 3aauy IUIAHUMETPUU U [Tudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
SHaHMN METOJIbl UX PCIICHHUS. HaxoauThb 1JI0M1a]{b MHOTOYTOJIBHUKA, KPYTa.
OcHosbIe GUIypbl, GaKTHI, TEOPEMbI| Pgepo3HaBATh MOA0OHBIE (BUIYDhI, HAXOANUTH OTHOMICHHS
Kypca CTepeOMEeTpUU. 3a1auu .
CTEPEOMETPUHN U METOIBI UX PEIICHUS AJIAH 1 TIOHIaZICH.
Hcnonb30BaTh Npu peLIEHUH CTEPEOMETPUUYECKUX 3a/1a4 (PAKTHI U
MCTOABI IINIAHUMETPUHA
OBLIEE 34
KOJIMYECTBO
YACOB I1O
ITPOTPAMME
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POEAEPAJIBHAA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYueOHbiii kypc «BepoSTHOCTh U CTaTUCTHUKA» 0a30BOTO0 YPOBHS SBISIETCS
MPOJIOJDKEHUEM M Pa3BUTHUEM OJIHOMMEHHOTO Y4eOHOro kypca 0a30BOr0 ypOBHS
OCHOBHOT'O 00111er0 00pa3oBaHus. YUeOHbIM Kypc npeaHazHayeH Ayt GOpMUPOBAHUS Y
00y4Jaromuxcs CTaTUCTHYECKON KYJIbTYphl M IMOHUMAaHUS POJIM TEOPHUH BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOTO MHCTPYMEHTA Uil U3YUYEHUS CIIy4alHbIX COOBITHH, BEIUYUH U
npoiieccoB. Ilpm wm3yueHum ydeOHOro Kypca oOOTramarTCs MpeICTaBICHUS
00y4Jaromuxcs 0 METOJIaX UCCIICIOBaHUSI M3MEHUMBOTO MHUPA, Pa3BUBACTCS TOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOTheMJIEMOU
YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copepsxkanue yueOHOr0O Kypca HampaBjiIeHO Ha 3aKperieHue 3HaHWM, MOTyYeHHBIX
Opy HM3yYEeHUWH Kypca Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, U Ha pa3BUTHE
NPE/ICTABIICHUN O CIIy4alHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYyXkarouiero mupa. B pesynbrate y
oOydarommxcs  JAOKHO  chOpPMHpPOBATBCS  TpEJACTaBleHHME O  Haubolee
yIOTPEOUTENBHBIX U OOIIMX MATEeMATHUYECKUX MOJEINSX, UCTIONb3YEMbIX JJIsl ONMHUCAHUS
AHTPOMOMETPUUYECKUX M JAeMOrpadUyYeCKUX BETUYUH, MOTPEIIHOCTEH B Pa3IMIHOIO
polla M3MEPEeHHSX, [JIUTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B cooTBercTBUM C yKa3aHHBIMH LEISAMH B CTPYKType Y4YeOHOTO Kypca
«BeposTHOCTh M CTATUCTUKA» NIJIST YPOBHS CpeiHero obiiero ooOpazoBaHus Ha 0a30BOM
YPOBHE BBIICJICHBI CJEAYIOUIME OCHOBHBIE coOJepKareibHble JHMHUU: «CiaydailHbie
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJTMYUHBI M 3aKOH OOJBIITUX YHCET.

Baxnyo 4acth y4eOHOro Kypca 3aHUMAET HW3YyYEHHE TEeOMETPUYECKOro U
OMHOMMAIILHOTO PACTpPEEICHIN M 3HAKOMCTBO C WX HETNPEPHIBHBIMHU aHAJIOTaMU —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpeeIeHUsIMH.

Conepsxanue nuHNN «CirydailHbIe COOBITUS M BEPOSTHOCTH CIY>KUT OCHOBOM JIJIst
dbopMupOBaHUS TPEICTABICHUN O pPacHpeNeNICHUH BEPOATHOCTEH MEXIy 3HAYCHUSMU
CIy4alHBIX BEJIMYMH, a TAKXKE ATa JIMHKUS HeoOXoauma Kak 0aza sl M3y4eHHs 3aKOHA
OoJbIIMX Yuces — (YHIaMEHTAIBHOTO 3aKOHA, JEHUCTBYIONIETO B MPHUPOJE U OOIIECTBE
U UMEIoIIEero MaTremMaTudeckyro QopManuzanuioo. Cam 3aKOH OOJBLIMX YHUCEN
npejJiaraercsi B O3HAKOMUTENbHOW (QopMe C MUHHUMAIbHBIM HCIOJIb30BAHHEM
MaTeMaTH4eCcKoro opMain3ma.
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Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIy4YallHBIMU BEJIMYUHAMH, AKIEHTUPYIOT
BHUMAaHUE OOYYaIONIMXCS HA OMUCAHUM U U3YUYEHUU CIIyYalHBIX SIBJICHUN C TTOMOIIbIO
HenpephiBHBIX  QyHKIMI. OCHOBHOE BHUMAaHHE YJENsAETCs TOKa3aTeJIbHOMY U
HOpPMaJbHOMY paclpeieieHUusIM, TMPU OSTOM TNPEANOJaraeTcs O03HAKOMUTEIbHOE
M3yueHue Matepuana 06e3 JoKa3aTeabCTB MPUMEHIEMBIX (PaKTOB.

O01mee 4mMcJI0 4YacoB, PEeKOMEHJAOBAHHBIX /JIf HM3y4YeHUSI Y4eOHOro Kypca
«BeposiTHOCTDH U cTaTHCTHKA» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B HeeJ110),
B 11 kiacce — 34 yaca (1 yac B HejeJII0).

COIAEPKXAHUE OBYUYEHUASA

10 KVIACC

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

CrnydaliHble SKCIIEpPUMEHTHI (OMBITBI) M CIy4alHbIE COOBITHS. DJeMEHTapHbIe
coObITust  (Mcxonbl). BeposiTHOocTh ciyuyaiiHOTO coObITHS. bin30ocTh 4YacToThl U
BEPOATHOCTU COOBbITHI. CiydallHblE OIBITHI C PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OMBITaX C PaBHOBO3MOKHBIMHU 3JI€MEHTapHBIMU
COOBITHSMU.

Onepanu Hajg COOBITHSIMHU: TIEpeceueHHue, OOBEAMHEHHUE, MPOTHUBOIOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

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

KomOunaropuoe mpaBmwino ymHoxkeHus. [lepecranoBku u dakxropuan. Ywucio
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHoma HeroToHa.

bunapubiii cinydyaliHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumble
ucnbiTanugd. Cepusi HE3aBUCUMBIX HUCHbITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBbIX UCTIIBITAHUN bepHyIu.

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

11 KUIIACC

UucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXHUIAHUE,
OUCTEPCUsT M CTaHAAPTHOE OTKIOHEHHWE. [Ipumepbl NMpUMEHEHHS MAaTEMATHYECKOTO
OXHUJAHHS, B TOM YHCJIE B 3ala4aX W3 NOBCEIHEBHOW KHU3HU. MaTeMaTHudeckoe
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OXHMJIaHWEe OWHApHOM clydyailHOM BeMMYMHBL. MartemaTHdeckoe OXHUAaHUE CYMMBI
CIIy4alHbIX BEIWYMH. MareMaTHUueCKOe OXHMIAHUE U JUCIIEPCUSA I€OMETPUYECKOrO U
OMHOMMAIILHOTO paclpeeIeHH.

3akoH OONBIIKUX YHCENl U €ro posib B HayKe, MpUpoae U oduiecTBe. BoIOOpOUHBIit
METOJI UCCIIEAOBAHUM.

IIpumepel  HEmpepbIBHBIX — Ciay4auHbIX BenuuuH. [loHdATHE O 1I0THOCTH
pacrpeneneHus. 3aaauu, NMPUBOJAIINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PaCIpeIeIICHUN.

NPEAMETHBIE PE3YJIBTATHI

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

OTIEPUPOBATH MOHATUSAMHU: CpeaHEe apudMEeTHIECKOE, MeIaHa, HanboJbIIIee,
HaMMEHbIIIEE 3HAUCHHUE, Pa3MaX MacCUBa YMCIIOBBIX JJAHHBIX; OMIEPUPOBATH MOHSATHUIMU:
CIIy4alHBIA SKCIEPUMEHT (OMBIT) U ClIydyallHOE COOBITHE, AJIEMEHTApHOE COOBITHE
(o7eMeHTapHbIi UCXOJ) CIYy4aWHOTO ONbITa, HAXOIUTh BEPOSTHOCTH B OMNbBITAX C
PaBHOBO3MOXXHBIMH CIIYYallHBIMU COOBITUSIMH, HAaXOJWTh M CPABHUBATH BEPOSTHOCTHU
COOBITHII B HM3YUYEHHBIX CIyY4allHBIX IKCIIEPUMEHTAX; HAXOJIUTh U (OPMYIHPOBATH
COOBITHS:  TlepeceuyeHne W OOBEAMHEHHE  JAHHBIX  COOBITHH,  COOBITHE,
IPOTUBOMOJIOKHOE JaHHOMY COOBITHIO, TOJB30BAaThCA JUarpaMMaMu Oiliepa u
dbopMyIIOl CIIOKEHHSI BEPOSTHOCTEH MPHU pPELICHUU 3a/1ad; ONEPUPOBATH MOHATHUSIMU:
yCIIOBHAsI BEPOSITHOCTH, HE3aBUCHUMBIE COOBITHS, HAXOAUTh BEPOSTHOCTH C MOMOIIBIO
npaBuja YMHOXKEHHS, C TIOMOILIBIO JI€peBa CIy4YalHOTO OIBITA; MPUMEHSTh
KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPHU PEIICHUH 3a7a4; ONEepUPOBATh MOHATUSIMHU:
UCIIBITAHNE, HE3aBUCUMbIE UCIIBITAHUS, CEpUsl UCIIBITAHUH, YCIIEX U HEeyJaya, HaXOAUTh
BEPOSITHOCTU COOBITUM B CEpUM HE3aBUCHMBIX HCHBITAHUM [0 TEPBOro YycCIexa,
HAXOJUTh BEPOSITHOCTU COOBITUI B CEPUU UCTIBITAHUN
bepnynnu; ONMEpUpPOBATh TMMOHATHSAMU: CIydailHas BEJIMYMHA, pacHpeaesieHue

BEPOSITHOCTEM,
auarpamma pacrpeeieHusl.

K koniy oOyuenus B 11 Kiaacce oOyyaromuiics MOJY4YUT CIEAYIOLIKE
MpEAMETHBIE PE3YJIbTATHI:

CpPaBHUBATh BEPOATHOCTH 3HAYEHHUM CIyYaWHOW BEJIMYMHBI IO PACHIPEICICHUIO WIIH
C TMOMONIBI0 JHarpaMM; ONEPUPOBATH TMOHATHEM MATEMaTUYECKOro OXKHUJIAHMUS,
MPUBOAUTH TPUMEPHI, KakK MPUMEHSIETCS MAaTeMaTUYECKOE OXHUAaHUE CiIydyalHOU
BEJIMYMHBI HAXOAUTh MaTEMATUUECKOE OXKUAAHUE MO JAHHOMY paclpe/leICHUI0; UMETh
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NpPEJCTAaBICHUE O 3aKOHE OOJNBINUX 4YHCEN; MMETh IMPEJACTaBICHHUE O HOPMAaIbHOM
pacrpeieieHu .
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanune  |KommuecTBo OcHOBHOE cojiepkaHue OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIIHXCS
pasnena JacoB
(Temsl) Kypca
[IpencraBnenue 4 [IpencraBneHne TaHHBIX C TOMOIIBIO HN3BaekaTh nuHpOpMALMIO U3 TAOJIUII U TUATPAMM,
JAaHHBIX " TabIUI U ararpamm. CpeJIHee HCIOJL30BATH TAa0JIUIBI U JuarpaMMbl 711 IpEeICTaBICHUS
ommcaTe/IbHad apru(pMeTHIeCKOe, MeINaHa, HAMOOIBIICE | crarycTHYecKHX JaHHEIX. HAXOMMTh OMHCATETbHBIE
CTaTHUCTHKA Y HaUMEHbIIIEE 3HAYCHHUS, pa3Max,

JIMCTIEPCHsI, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB

XapaKTEPUCTUKN JaHHBIX. BbIABUIaTh, KPUTHKOBATH
THIOTE3bI O XapaKTepe CIIyd4alHON N3MEHYMBOCTH U

ompenenstomux e€ gpakropax

Crny4aiiHble OIBITHI U 3 CrnydaifHble IKCIIEPUMEHTHI (OTBITHI) H BLIISITS HA MPUMEPAX CIyuailHble COOBITHS B OMHCAHHOM
ciry4aiitble cOObITHA, CITyqaifHbIe COOBITHA. cilydaifHoM ombiTe. @OpPMYJMPOBATH YCIOBHS IPOBEICHHS
OTIBITBI ¢ OleMEHTapHbIe CO6I:ITHH (1cxob1). ciaydaitHoro ombiTa.  HaxoauTh BEpOSTHOCTH COOBITHIA B
PABHOBOSMOHBIMHU Beposrhocts cnyanH“oro coObITHA. OTBITaX C PABHOBO3MOXHBIMH HCXOAaMu.  MoaeanpoBaTh
H/ICMCHTAPHAIMH BeposTHOCTI COORITIH B OMLITaX ¢ OTIBITHI C PABHOBO3MOXXHBIMH 3JICMEHTAPHBIMU UCXOJIAMH B XOJI€
HCXOIaMHU PaBHOBO3MOKHBIMU JIEMEHTAPHBIMHU 3
cobpitusivu. IIpakTudeckas pabora MPAKTHYECKOH pabOThl
Onepanuu Haj 3 Oneparyu HaJ COOBITUSIMH:

COOBITHSIMY,
CIIOKEHHE

BEPOSITHOCTEN

nepeceyeHre, OObeIUHEHUE COOBITHIA,
IIPOTUBOIIOJIOKHBIE COOBITHSL.
JuarpamMmel Olinepa. ®opmyiia

CJIOXKCHUA BepOHTHOCTeﬁ

HUcnoab3oBarh auarpamMmbl Jiliepa U CIOBECHOE OIHMCaHUE
coObITHIT 117151 OPMYTUPOBKU M H300pakeHUs OOBEIUHEHUS U
nepecedeHusi coObITHil. PemaTh 3agaum ¢ HCIOIB30BAHUEM

(bOopMyITBI CIIOKEHUS BEPOSITHOCTEH
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YcnoBHas
BEpPOSTHOCTH, IEPEBO
CIIy4alHOT'O OIIBITA,
dbopMyIia OJITHOM
BEPOSITHOCTH U

VYcioBHas BEPOSITHOCTh. Y MHO)KEHHE
BEPOATHOCTEN. JlepeBo CirydailHOTro
akcriepuMeHnTa. @opmyna noJHON
BeposiTHOoCcTH. HezaBucumbie coObITHS

PemaTs 3aaun Ha HaXO0X/IEHHE BEPOSTHOCTEH COOBITHI, B TOM
YHCJIE YCIOBHBIX C IIOMOIIBIO J€PEBA CIIY4alilHOIO OIIbITA.
OnpenenssTh HE3aBUCUMOCTh COOBITHH 1O (GopMylne H TII0
OpraHM3anuy CIIy4alHOIO OIbITa

HE3aBHCUMOCTh
COOBITHI
ONeMEHTEI KombuHaToproe MpaBi1o yMHOMKEHHS. Hcnonb3oBarh MpaBWJI0 yMHOXEHHS s [EPEUUCIIECHUS
KOMOMHATOPUKHU [lepecranoBku u axkropuan. Yucno . . .
. coObITil B cimydaitHoM ombiTe. [Ilosib3oBaTbesi Gopmynol u
coueranmil. TpeyronbHuk [lackais. . .
T bHUKOM Kajs JJIs Ol HUS 91 YeTaHHUH
®opmyna Guroma HeroTora peyroi oM [lackansa nns onpenene Clla codyera
Cepun Pa30uBaTh Cl10’KHbIE SKCTIEPUMEHTHI Ha OTAENbHbIE UCIIBITAHUS.
OCJIEI0BATENBHBIX brHapHBIii CTyq9ailHBIIi OTIBIT OcBauBaTh NOHSATHS: HCIBITAaHUE, CEPUS  HE3ABUCHMBIX
WCTIBITAHU I (ucripITaHue), yCIeX U Heyaa. ucnbiTaHui. [IpuBoAUT, mNpHUMEpPBHI CEpUH  HE3a-BUCHUMBIX

HeszaBucumpbie ucnsitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUN JI0 TIEPBOTO
ycnexa. Cepus He3aBUCUMBIX UC-TIBITAHUN
bepnymmu. Ilpakrtuue-ckas paboTa ¢
UCIOJIb30BAHUEM DJIEKTPOHHBIX TaOIUIY

ucnbITaHui. PemaTe 3a-1aun Ha TIOMCK BEPOSITHOCTEN COOBI-THH
B CE€PUU WCIBITAHUHN JI0 MEPBOTO ycreXa U B CEpUsX UCIBITAHUMN
bep-nymau. WM3ydare B Xo0J€ TpakTHYe-CKOH pabOTBI €
MCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJHI] BEPOSITHOCTH COOBITHIA B
CepUSX HE3aBUCUMBIX UC-TIHITAHUIN

Cnydaiinple BeTMYUHbI
U pacnpeeaeHus

CnyuaiiHas BeJIM4MHA.

Pacnpenenenue BeposiTHOCTEM.
Huarpamma pacnpeznenenus. Cymma u
IIPOU3BEJICHUE CIyYailHbIX BEJIMYHUH.
[Ipumepsl pacnpenenenmii, B TOM YUCIE
reoMeTpriecKkoe 1 OMHOMHAILHOE

OcBauBaTh NOHATHUS: CIy4aliHas BEITUUYHMHA, paclipe/ie]ieHHe,
Tabnuia pacrpeneieHus], TuarpaMMa pacipeieeHus.
[IpuBoauTs, NpHUMEpPHLI paclpeleleHuil, B TOM  4YHUCIIE
rEOMETPUYECKOTO u OMHOMUAIILHOTO. CpaBHUBATH
pacrpeneneHuss ciay4aiHeIX BenuuuH HaxoauTh 3HauYeHUS
CYMMBl M TPOU3BEACHHUS CiIy4alHbIX BenuuuH. CrTponth M

pacno3HaBaThb reoMEeTprUICCKOC 151 OMHOMHMAIIBHOE

pacnpezeneHue
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[ToBTOpenue, 060061ICHNE, 5 IMoBTOPATH U3yYeHHOE
cHCTeMaTH3ALNA SHAHUH OnucarensHas cratuctuka. CiydaiiHbie ¥ BBICTPAWBATh CUCTEMY 3HAHUH
OTIBITHI U BEPOSATHOCTH CITy4alHBIX COOBITHIA.
Omnepanuu HaJ COOBITHUIMH. DIIEMEHTBI
KOMOWHATOPHKH, CEpUU HE3aBUCUMBIX
WCTIBITAHU I
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanne KomnuecTBo OcHoOBHOE coJiepkaHne OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
pasznena 4acoB
(Tembl) Kypca
Marematudeckoe 4 [Tpumepsl npuMeHeHus | OcBamBaTh MOHATHE MaTeMaTHYeCKOro oxxuaanus. IlpuBoaurs u
OXKUTaH1E MaTEeMaTH1E€CKOTO OXUJAHUA | oOcy:RIaTh IPUMEPHI IPUMEHEHHSI MATEMAaTHYECKOTO 0KHUTaHUSI.
CITy4anHOM (crpaxosanue, yoTepes). Bbruuciath MaTeMaTHueckoe oxxunanue. Menosib30BaTh MOHITHE
BCIIHIHHBI MaTeNjaTquCKoe OKIAAHHC — CYMMBL |\ o reMaTHUECKOTO OKMJIaHWsl ¥ €T0 CBOMCTBA NP PEIIECHHH 3a/ad.
CIIy4aHbIX BEJIMYMH. MareMaTu4yeckoe
OKHIAHHE rEOMETPHIECKOTO - HaxoauTs 1o n3BecTHBIM GOpMyIIaM MaTEMaTHIECKOE OKUaHUE
GHHOMHAIBHOTO PACTIPE/IENEH il CYMMBI clTydaiiHbIX BennanH. HaxoauTh 1o u3BecTHBIM hopmynam
MaTE€MaTUYECKHUE OKUJAHUS CITyJailHbIX BETUYNH, UMEIOIINX
reoMeTprueckoe 1 OMHOMHANILHOE pacipeesieHus
Jucnepcus u 4 Jucnepcus u cranaaptHoe OTKJIOHeHHEe. |(OcBaMBaTh TOHATHUS: JUCHEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CTaHJIapTHOE Hucniepcun reoOMETPHUICCKOro U | cnydyaiiHOM BenuuuHbl. HaxoauTs IucHEpcHio MO pacipeacsiCHUIo.
OTKJIOHCHHE OMHOMHAITEHOTO PACHPCACICHIA. | HaxoauTh 110 M3BECTHBIM (POPMYIIAM JUCIIEPCHIO FEOMETPUYECKOTO U
CITy4aitHOH Hpaxmicckas pabora ¢ OMHOMHUATBHOTO paclpeAeseHHs], B TOM YHCIIE B X0JI€ IPAKTUYECKOI
R — UCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOIUIY
paboThI ¢ UCTIOTB30BAHUEM JIEKTPOHHBIX TAOIUIL
3aKOH OOJBIINX 3 3akoH OonbIIUX 4yHucel. BblOOpouHBI |3HAKOMHTBCS  C  BBIOOPOYHBIM  METOJOM  HCCIIEIOBAHHS
qrCeIl METOJl HCCIENIOBaHUI. IIpaxTrueckas COBOKYIMHOCTH JaHHBIX. Il3yanb B XO0J¢ npaKTquCKoﬁ pa60TLIC
paboTa C HCIIOIB30BAHIEM JJICKTPOHHBIX ||Crioib30BaHHEM ANEKTPOHHBIX TAaOIHI] MTPUMEHEHHE BBHIOOPOYHOTO
TabHIL METO/1a UCCIICOBAHUS
HenpepsiBHbIE 2 IIpuMepsl  HENpPEpBIBHBIX  CiIyd4alHbIX |(CBaMBaTh MOHATHUS: HENPEPBIBHAS CllydaiiHas BEIUYMHA, HEPEPHIBHOE
CITyJaiHbIe BCJIMYMH. DOyHKIus IUIOTHOCTH |pacrpeseieHne, QyHKIUs MII0THOCTH BeposiTHOCTH. IIpuBOaMTH
BEIINYUHEI paclpeacicHus. PasHomepHoe IIPUMEPBI HETIPEPBIBHBIX CIIyYalHbIX BeJIMUYUH. HaxoauMTh BEPOATHOCTH
(pacnipenenenus) pacnpe/ieNieHne 1 ero CBOHCTBa COOBITUH TO JaHHOM (QPYHKUIMHU IUIOTHOCTH, B TOM YHCJIE PABHOMEPHOTO

pacnpeneneHus
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HopmanbsHoe 2 3amauy, NPUBOAALIME K HOpMaibHOMY (OcCBaMBaTh MOHSTHS: HOPMAILHOE paCIpe/IeIICHNUE.
pacupeacicHne pacnpeneneHuio. OYHKIHS MIOTHOCTH U | Bpie/fiTh 110 OMIMCAHHIO CIy4alHbIE€ BEJIMYUHBI, pACTIPEACIIEHHBIE
CBOHCTBA HOPMAILHOIO PACHPEACICHUA. |16 popmanbHOMy 3akony. [IPHBOAMTL MPHMepHI 33124,
[IpakTnueckas pabora C H
HCTIOE30 BARHEM AEKTPOHHEIX TaGITHIL IPUBOAIINX K HOpMaIbHOMY pacnpezeneHuto. Haxoaute uncionsle
XapaKTEPUCTUKU HOPMAJIBHOTO PACIPENEICHUS 10 U3BECTHBIM
dopmynam.
PemaTe 3a1aun, CB3aHHBIE C IPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacrpeiesieHrid, B TOM YHUCJIE€ C UCTIOIh30BAHUEM JJIEKTPOHHBIX TaOIHUIL
[ToBTOpEHME, 19 [IpencraBnenne naHHbBIX € TOMOIIBIO |[IOBTOPSATH M3ydE€HHOE M BBICTPAMBATh CUCTEMY 3HAHUU
000011IEHNE TabnMuI, W JuarpaMM, OIKcaTeIbHas
U CHCTEMATH3AaIHs CTaTHUCTHUKA, OTIBITHI c
SHAHMIA PaBHOBO3MOKHBIMH AJIeMEHTapHBIMU
COOBITHSIMH, BBIUMCICHHE BEPOATHOCTEH
cOOBITHH ¢ TpuMeHeHHeM G(opMyn H
rpagu-4ecKuX MeETOJ0B (KOOpIuHATHAS
npsiMasi, JIepeBO, auarpamma Oiie-pa),
Clly4ailHble BEJINYMHBI u pac-
IpeieeHus], MaTEMaTUYECKOE OKUJaHUE
CIIy4aiHOUM BEJIMYHUHbI
OBILEE 34
KOJIMYECTBO
YACOB IIO
ITPOTPAMME
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