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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o MaremMaTrke Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUIl, IPEABABISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAAUIINIA
poccuiickoro o0Opa3zoBanus. Peann3anus nporpaMmsl 0 MaTeMaTHKE
o0ecrieurnBaeT OBJIAICHUE KIIOUEBBIMU KOMIIETEHIIUSMU, COCTABIISIONIIMH OCHOBY
JUTSL CAaMOPa3BUTHS U HEMPEPHIBHOTO 00Pa30BaHMUs, IETOCTHOCTD
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS IMYHOCTH
oOydJarommxcs.

B nporpamMe 1o MareMaTUKe YYTEHBI UAEU U NOJI0KeHHUsT KoHLenmu pa3BuTus
MaTeMaTtuyeckoro oopasosanus B Poccuiickoit @enepanuu. B cooTBeTCTBUM C
Ha3BaHUEM KOHIIEIIIMU, MaTeMaTHYeCKOe 00pa3oBaHue JOJKHO, B YACTHOCTH,
MPEIOCTABIATH KXAOMY 00yJaronieMycsi BO3MOKHOCTh IOCTHXKEHUST YPOBHS
MaTeMaTHYECKUX 3HAHUI, HEOOXOIUMOTO IS TajbHEeHIIeH YCIeTHON )KU3HH B
oOmecTBe. IMEHHO Ha pellieHre 3TOW 3a/1a4r HaleJeHa IporpaMma 1o
MaTeMaTuke 0a30BOro ypOBHSI.

B snoxy nmudposoit Tpanchopmaiu Beex chep 4eI0oBeUECKON AeATeIbHOCTU
HEBO3MOYKHO CTaTh 00OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 03 0a30BOM
MaTeMaTUYECKOU IMMOArOTOBKHU. YK€ B IIKOJIE MATEMATHKA CIIY’KUT OITIOPHBIM
IIPEAMETOM JUISI U3yYEHHs CMEKHBIX TUCLUHUIIINH, a B )KMU3HU IIOCJIE IIKOJIBI
peanbHON HEOOXOAUMOCTBIO CTAHOBUTCSL HEMPEPBHIBHOE 00pa30BaHUE, UTO TPEOyeT
MIOJIHOLIEHHOM 0a30B0i1 00111€00pa30BaTENbHOIN MOATOTOBKH, B TOM YUCIIE U
MaTeMaTHU4eCKOi. DTO 00yCIOBIEHO TEM, YTO B HAIIU JHHU PACTET YUCIIO
CHELUATBHOCTEN, CBSI3aHHBIX C HEITOCPEICTBEHHBIM ITIPUMEHEHUEM MAaTEMATUKU: U
B cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKHUX 00JIACTAX, U JaXKe B
rymaHuTapHbix chepax. Takum o6pazoM, Kpyr oOydaromuxcs, J1js KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM, CYLIECTBEHHO PACIIUPSAETCS.
[IpakTryeckas MoJae3HOCTh MATEMATUKHU 00YCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJIAIOTCS (PyHAAMEHTAIbHbIE CTPYKTYPBI HALLIETO MUPA: IPOCTPAHCTBEHHBIE
(GOpMBI U KOJTMYECTBEHHBIE OTHOLIEHUS OT MPOCTEUIINX, YCBAUBAEMBIX B
HEIMOCPEICTBEHHOM OMbBITE, A0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHS HAYYHBIX U TEXHOJOTUYECKUX UAeH. be3 KOHKPETHBIX MaTEMaTHYECKUX
3HAHMM 3aTPYJHEHO IOHUMAaHHUE MPUHIMUIIOB YCTPOMCTBA U UCIIOJIb30BaHUS
COBPEMEHHOW TeXHUKH, BOCIPUATHE U HHTEPIPETALUS Pa3HOOOpa3HOil
COIIMAJIbHOM, DKOHOMUYECKOMU, TOJIUTUYECKON nHpopmaIrmu, MmanodhdexkTuBHa
NIOBCEHEBHAS MTPAKTUYECKAS 1€ATEIbHOCTh. Ka)kJoMy 4eJIoBEKY B CBOEH KU3HU
IIPUXOJUTCS BBINOJIHATH JOCTATOYHO CJIOKHBIE PACUETHI U COCTABIATH HECIIOXKHBIE
QITOPUTMBI, HAXOJUTh HY>KHBbIE ()OPMYIIBI U IPUMEHSITh UX, BIAJIETh
[IPAKTUYECKUMU ITPUEMAMU T€OMETPUUYECKUX U3MEPEHUH U ITIOCTPOCHUH, YUTATh
uH(pOpMaIMIO, TPEICTABICHHYIO B BUAY Ta0JIULl, AUarpaMM U rpauKkoB, 5KUTh B
YCIIOBUSIX HEOIIPEAEIEHHOCTH U IOHUMATh BEPOATHOCTHBIN XapaKTep CIIy4aHbIX
COOBITU.

OAHOBPEMEHHO ¢ paciMpeHueM chep NpUMEHEHUs] MaTEMAaTUKU B COBPEMEHHOM
oO1iecTBe BC€ 0oJiee BaKHBIM CTAHOBUTCS MAaTEMATUUYECKUN CTUIIb MBILIJICHUS,
MPOSIBIISIIOLIUICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce nu3yuenus



MaTEMaTUKHU B apCEHa]l IPUEMOB M METOJOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM
00pa30oM BKJIIOUAIOTCA MHAYKIIHS U JeAYyKLHs, 00001IIeHIe U KOHKPETH3AIHs,
aHallu3 U CUHTE3, KIaccuukaiys u cucTeMaTH3aius, abCTparupoBaHue u
a"anorusa. OObeKThl MAaTEMATUYECKUX YMO3AKIIOUSHH, TIPaBHiIa UX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CHOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYITUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh
CY’KIEHUs, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MbIIIUIEHHE. MaTeMaTuke
NPUHAJICKUT BEAYIIast poJib B GOPMUPOBAHUN AITOPUTMUYECKONH KOMIOHEHTBI
MBIIUICHUS ¥ BOCIUTAaHUU YMEHUM 1€HCTBOBATH 110 33/IaHHBIM aJITOPUTMAM,
COBEPILIECHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B Iporecce peneHus
3aJ]a4 — OCHOBHOW y4eOHOM AESITEIbHOCTH Ha YpOKaxX MaTEMaTHKHU — Pa3BUBAIOTCS
TBOPYECKAs ¥ NPUKIAJHAS CTOPOHBI MBIIIJICHUS.

OOydeHne MaTeMaTHKE 1a€T BO3MOKHOCTb pa3BUBaTh y 00y4YarOUIMXCs TOUHYIO,
panoHaIbHYI0 U HTHGOPMATUBHYIO peyb, YMEHUE OTOMpaTh Hanbosee
MOJIXOJISIIIIHNE A3BIKOBBIC, CHMBOJIMYECKUE, TpadUUeCKHe CPEeICTBA AJIsl BHIPAKCHUS
CY’KJI€HUI U HaTJIAIHOTO UX MPEJCTaBICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOLIEN KYJIbTYPhl B COBPEMEHHOM TOJKOBAHHUH
ABJIAETCS 00IIee 3HAKOMCTBO C METOJIaMU MMO3HAHMS IEUCTBUTEIBHOCTH,
MPEICTABICHUE O MPEIMETE U METOJI€ MATEMATUKH, €r0 OTIUYHS OT METO/I0B
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHUS
MaTEeMaTHKH JIJIsl peUICHHsI HAyYHbIX U MPUKIIAJHBIX 331a4. Takum oOpasom,
MaTeMaTHYecKoe 00pa30BaHUE BHOCUT CBOM BKJIaJ B (popMHpoBaHUE 001LIEH
KYJbTYpPBI YEJIOBEKA.

N3ydyeHne MaTeMaTUKH CIIOCOOCTBYET I3CTETHUECKOMY BOCIIUTAHHIO YEJIOBEKa,
NIOHUMAHUIO KPACOTHI U U3SILIECTBA MATEMAaTUYECKUX PACCYkKICHUM, BOCIIPUATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

IIpuopureTHbIMH HeassMu 00yuyeHuss matematuke B 10—11 kiaccax Ha
0a30BOM ypPOBHE SIBJISIKOTCS:

(bopMHpOBaHNE LEHTPATBHBIX MATEMATUYECKUX TOHITHI (YUCII0, BETUYHHA,
reoMeTpuyeckas Qurypa, nepeMeHHas, BEposITHOCTb, (DYHKIIMS),
00€eCreynBaOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

MOJIBEICHHE 00YUaIOIIUXCs HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKN U OKPYXKAFOILEr0 MUpa, IOHUMAaHUE MATEMAaTUKN KaK
yacTu o0UIeil KyJIbTYphl YEJIIOBEUECTBA,

pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarommxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUI, KDHTHYHOCTH
MBIIJIEHUS, UHTEpECa K U3YUEHUI0 MaTEMAaTHKH;

dbopMupoBanue HyHKIIMOHATLHOW MaTeMaTHUYE€CKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMAaTHUYECKUE aCIEKThI B pEaNIbHBIX KU3HEHHBIX CUTYaLUsIX U
IIPU U3YYECHHUH JIPYTUX YUYEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POPMYJIMPOBATH UX HA A3bIKE MATEMATUKH U CO3/1aBATh
MaTeMaTUYeCKUE MOJENIH, TPUMEHATh OCBOCHHBI MaTeMaTUUECKUI anmapar Jis
pelIeHus! IPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.



OCHOBHBIMM JINHUAMHU cofiep:kaHns MareMatuky B 10—11 kimaccax sBIsrOTCS:
«Yucna u BIYUCIIEHUNY, «Anredpay («AnredOpanuecKkue BEIPAKEHUS,
«YpaBHEHHMS U HEPABEHCTBAY), «Hadana MaTeMaTHYECKOTrO aHaIU3ay,
«["eomerpusi» («['eomerpuueckue GUrypsl U UX CBOICTBay, «M3mepenne
F€OMETPUYECKHUX BETUUYHHY), « BEpOATHOCT M CTaTUCTHKAY». J[aHHbIE JINHUN
Pa3BUBAIOTCS MapaJIEIbHO, KX 1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOH,
OJIHaKO HE HE3aBUCUMO OJ[HA OT JPYIOid, & B TECHOM KOHTAKT€ U B3aUMOJICHCTBHH.
Kpome 3Toro, ux 00beqUHAET JJOrHYecKasi COCTaBISAIOLIast, TPaAULIMOHHO
IIPUCYIIAs MaTEMATHUKE U IIPOHU3BIBAOIAs BCE MATEMAaTUUYECKUE KypChl U
conepxkarenbhbie TuHUA. ChopmynupoanHoe B DI'OC COO tpeboBanue
«BJIaJICHNE METOJAMHM JI0KA3aTENbCTB, AITOPUTMAMHU PELICHMS 3a7a4, YMEHUE
(bopMyIMpOBaTh ONPEEIICHUS, aKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JTIOKA3aTeJIbHBIE PACCYXKICHUS B XO/€ PEIICHUS 3a/1a4» OTHOCUTCS KO BCEM
y4eOHBIM KypcaMm, a GOpMUPOBAHUE JTIOTHUECKUX YMEHUHN pacIpeesieTcsl o BCEM
rojiaMm oOy4eHusI Ha YPOBHE CPEIHETO 0OIIET0 00pa30BaHUS.

B cootBercTBrn ¢ ®I'OC COO maTemaTHKa ABISIETCS 005S3aTeIbHBIM IPEIMETOM
Ha JJaHHOM ypoBHE oOpa3zoBaHnus. [IporpammMoii mo MmaTeMaTuke
peaycMaTpuBaeTcsa U3ydeHue yueOHoro npeaMera «MaremaTika» B paMKax TPEX
y4eOHBIX KypcOB: «AJredpa v Hayaia MaTeMaTHYECKOro aHalin3ay, «I eomeTpus»,
«BeposTHOCTB 1 cTaTnCTHKa». POPMUPOBAHUE JTOTUYECKUX YMEHUN
OCYILIECTBIISIETCS HAa MPOTSHKEHUH BCEX JIET 0OYUEHHUsI HAa YPOBHE CPEIHEr0 OOLIETO
o0pa30BaHMsl, & HIIEMEHTHI JJOTUKU BKIIIOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX
BbIILIE YYEOHBIX KYPCOB.

OO111ee uncao 4acoB, peKOMEHOBAHHBIX sl U3yyeHUsl MaTeMaTuku — 340 yacos:
B 10 xiacce — 170 vacoB (5 yacoB B Hezento), B 11 kimacce — 170 vacoB (5 yacoB B
HEJISTIO).

INJIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA TIPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3yyeHne MaTeMaTUKH Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAPaBIECHO
Ha JOCTHKEHHE 00YUYaIOIIMMUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YyJIbTATOB OCBOCHUS YUEOHOTO IIpeaMETa.

JIMUHOCTHBIE PE3YJIbTATHBI

B pesynbTaTte n3ydeHusi MaTeMaTHKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus y
oOy4aronierocst 0yayT copMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3yIbTATHI:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUN 00YUYaIOIIETOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIUCKOTO 00IIEeCTBa, MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUM,
MpOIEAYP TPAKIAHCKOTO 0011IeCTBa (BBIOOPHI, OTIPOCHI U APYTOE€), YMEHUE
B3aMMO/IEHCTBOBATh C COIMAIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH POCCUNUCKON TPAKIAHCKOW UIEHTUIHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHUICKON MaTeMaTUKH, [IEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUAM POCCUUCKAX MATEMATUKOB U POCCUUCKONW MAaTEMATUYECKOMN IIKOJIbI,



WCITOJIb30BAHUE ITUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
HYKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUE TYXOBHBIX IEHHOCTEH POCCUIICKOTO Hapoa, cPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHNUN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCOZHAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOWYUBOTO Oy TyIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIItOUasl SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHUM, pacCCyK/ICHUN, BOCTPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh YMEHHUS IPUMEHSITh MaTEMAaTHUECKHE 3HAHUS B MHTEpECax
3I0pPOBOTO U OE30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (37I0pPOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
peryispHas pu3ndecKasi akTUBHOCTh), (PM3UYECKOE COBEPIIICHCTBOBAHUE MPU
3aHATUAX CIIOPTUBHO-030POBUTEIHHON AEITETHLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAHUE IIEHHOCTH TPY/I0JII00MSI, MHTEPEC K PA3INIHBIM
chepam npodeccuoHanbHOM AEATEILHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €&
MPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyyIIei npodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbl, TOTOBHOCThH M CLIOCOOHOCTH K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUHU BCe
YKU3HH, TOTOBHOCTH K aKTUBHOMY YYACTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4
MaTeMaTUYeCKON HANPaBICHHOCTH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH IKOJIOTMICCKON KYJIbTYpPbI, TOHUMAHKE BIIUSHUS COIUATBLHO-
YKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATBHON CPEIBI,
OCO3HaHME rI00aJbHOT0 XapaKTepa HKOJIOTMYECKUX MPo0OIeM, OpUEeHTALIMS Ha
NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JUTsl pEIIeHUs 3a/1a4 B 00J1acTh
OKpY>KaroIen Cpe/ibl, INIAHUPOBAHKE MOCTYITKOB U OLIEHKH WX BO3MOMXHBIX
MOCJIEICTBUM VISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKU, TOHUMAaHUE MAaTeMaTHYECKON HAYKH
Kak c(ephl YeIOBEUECKON EATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH JJIs
pPa3BUTHS [IUBUIN3AIIMY, OBJIAJICHUE SI3BIKOM MAaTEMATHUKU U MAaTEMaTUYECKON
KyJIbTYPOU KaK CpEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATh
MIPOCKTHYIO M MCCIICIOBATENBCKYIO ACSTEIHPHOCTh MHINBUIYAIBHO U B TPYIITIE.
METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe 0cBOCHUS MPOTPaMMBI TI0O MAaTEMAaTHKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOyqarorierocs 0yryT copMUpOBaHbI METATIPEIMETHbIC
PE3YNBTATHI, XapaKTEPU3YIOIIHUECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATEILHBIMU JACHUCTBUSMHU, YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMHU
JIEUCTBUSIMHU M YHUBEPCATLHBIMH PETYJISTUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YYeOHbIe 1eliCTBUSA



ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUN MEXAY MOHATUAMHU, GOPMYITUPOBATH
OTIpe/IeNICHUS MOHATUH, YCTAaHABINBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALINH,
OCHOBAHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOIO aHAJIN3a;
BOCIPUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CYKCHUS: YTBEPAUTEIbHBIC
U OTpHIIATeIbHbIC, IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHbIC;

BBISIBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
dakTax, JTaHHBIX, HAOTIOJICHUAX U YTBEPKIACHUSX, peJjiaratb KpUTEPUU JJis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH; IPOBOIUTH
CaMOCTOATENLHO J10KAa3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (TIpSIMbIE U OT
IPOTUBHOTO), BEICTPAUBATh ApTYMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus], BBIOMpaTh Haubosee NOAX0IAIIMN C YYETOM CAaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENIbCKUI NHCTPYMEHT MTO3HAHUS,
(dbopMynupoBaTh BONPOCHL, (PUKCHUPYIOLIME TPOTUBOPEUHE, IPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POpMHUPOBATH TMUIIOTE3Y, APTYMEHTUPOBATH
CBOIO ITO3ULIAIO, MHECHHE;

IPOBOJAUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTENW MaTeMaTHUeCKOro 00bEKTa, SIBICHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHHUS U BBIBOJIBI 10 pe3yJibTaTaM
IPOBENEHHOTO HAOIIOEHUS, UCCIIEI0BAHNUS, OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISBJISTH Ne(UIIMTHI MH(GOPMALIUH, TaHHBIX, HEOOXOAMMBIX JIsl OTBETA HAa BOMIPOC
U ISl peLIeHUs 3a1a4U;

BbIOMpaTh UH(POPMALIMIO U3 UICTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAIIUIO Pa3INYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh HHPOPMALIUIO, IPEACTABIATH €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaJAEKHOCTh UH(OPMAIIUU TIO CAMOCTOSITENBHO CHOPMYTUPOBAHHBIM
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KommyHuKkaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUSA:
BOCIIPUHUMATH ¥ OPMYITHPOBATEH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
LEJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B



YCTHBIX ¥ TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOIy PEIISHUs 3a/1a4H,
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;
B X0J1e 00CYXICHUS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI,
pOoOJIeMBI, PEIaeMOl 3a/1a4u, BEICKA3bIBATh UJIEH, HAIIEIICHHBIC HA TTOVCK
PEIICHMS, COMTOCTABIISATH CBOM CYXIACHUS C CYXKACHUSIMHU APYTUX YIACTHHKOB
nuanora, OOHapyXKUBATh Pa3IMINe M CXOJACTBO MO3HIINMA, B KOPPEKTHOM opme
bopMyIHpPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;
MPEJICTaBISITh PE3YJIbTAThI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSITETILHO BEIOMPAThH (hopMaT BBICTYIUICHUS C YIETOM 3a7a4
NPE3CHTAIMN U 0COOCHHOCTEH ayIuTOPHH.
PerynsitTuBHbIe YHUBeEpPCAJIbHbIE YU4eOHbIE 1eCTBUA
Camoopranuzanms:
COCTABJISITH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIIECHUS C
y4IETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.
CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:
BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JIEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YyJIbTATOB, BIAIETh CIIOCOOAMHU
CaMOTMPOBEPKU, CAMOKOHTPOJISI IIPOLIeCcca U Pe3yJibTaTa pelieHUs MaTeMaTUIeCKON
3aJlaui;
MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEUICHUU 3a]1a4H,
BHOCHUTBH KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIM U YCIOBUIM, OOBSICHATH TPUUUHBI
JTOCTIDKCHHSI HITA HEJOCTIKECHUS PE3YIbTaTOB JACSITCIBHOCTH, HAXOAUTH OITHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.
CoBMmecTHasl 1eITEJIbHOCTD:
MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIICCTBA KOMAaHTHOW W WHINBHTyTbHON
paboThI MPU pPeIICHNH YIeOHBIX 3a1a4, TPUHUMATh I1EJIh COBMECTHON
NEeATEeTLHOCTH, TJIAHUPOBATH OPTAHU3AIINI0 COBMECTHON PabOThI, pactpeIessaTh
BUJIBI paboOT, TOTOBAPUBATHCA, OOCYX AATh MPOIECC U pe3yabTaT pabOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;
y4acTBOBaTh B TPYMNMNOBBIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHSATH CBOIO YaCTh PA0OTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YWICHAMH KOMaH/Ibl, OIICHHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA TPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3ynbTaThl OCBOSHHUS IMPOTpaMMBI IO MaTeMaTHKe Ha 0a30BOM

YpPOBHE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHUs NPEICTaBJICHBI MO TojaM
oOyueHusl B paMKaXx OTIEJIbHBIX Y4EOHBIX KypCOB:

OcBoeHMe yueOHOro Kypca «AJiredpa u Ha4YaJjI1a MaTeMaTH4eCKOro AHAJIU3a)» Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUs JOJDKHO OOECIeurBaTh JOCTHKEHUE
CJIETYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:



10 KJTACC

Yuca 1 BBIYMCICHUS

OnepupoBaTh MOHATHUAMM:  PALMOHAJIBHOE M JICWCTBUTEIIBHOE  YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

BoinonHaTh apudMeTnyecKue onepanuu ¢ palMoHaIbHBIMU U JIEHCTBUTEIbHBIMU
YUCJIaMH.

BoIonHATs TpUOIMKEHHBIE BBIYMCICHUS, HMCIOJIb3Ys MpPaBHIIA OKPYTJEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OmnepupoBaTh MOHATHUAMU: CTENEHb C LIEJBIM IOKa3aTesleM; CTaHAapTHas ¢opma
3aMKiCH JIEUCTBUTENIBHOTO YHUCIAa, KOPEHb HATYypallbHOM CTENEHU; MCIOJIb30BaTh
MOJIXOJIAIIYI0 (POPMY 3aMUCH JCHCTBUTEIBHBIX YUCEI ISl PEIICHUS MPAKTUIECKIX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIUCh IPOU3BOJIBHOTO yTJIa Uepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIHU.

YpaBHeHNs U HEPpaBeHCTBA

OnepupoBaTh MNOHATHSMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeinonHaTh  1IpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUECKHE YPABHEHHUS.

BeimonHsaTh  npeoOpa3oBaHMsl LENbIX, PAaUMOHAIBHBIX M UPPALHUOHAIBHBIX
BBIPQXEHUI U peliaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U HPPALIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsS] U HEPABEHCTBA JIsl PEIICHUS MaTeMaTUYECKHUX 3a7ad U
3aJlay U3 pa3auvHbIX 001acTel HAYKH U peaibHOU KU3HHU.

MoenrpoBaTh peajibHbIe CUTYallMM Ha S3bIKE aJireOphl, COCTABIATH BhIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA 110 YCIOBHIO 3a/1a4H, HCCIEN0BATh IOCTPOECHHBIE MOJEIIN
C UCTIOJIb30BaHKUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBarth MNOHATUAMH: (YHKIHMS, CHOCOOBI 3amaHusi (PyHKIUH, OOJIACTh
OTIPEJICICHUS] M MHOXECTBO 3HAUCHUU (PYHKIUHU, TpapuK (PYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmneprpoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (YHKIUH, HYIH (DYHKIIWH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pellieHrs YpaBHEHUH.

Crpouth W 4yuTaTh Tpadukyd ITUHEHHON (YHKIMH, KBaJpaTUYHOW (YHKIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.



Hcnonp3oBath rpaduky GyHKIHIA 715 UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEN
MpU PEIICHUH 3a7a4 W3 JPYrux Y4eOHBIX MPEIMETOB U PEATbHOW KU3HU;
BBIpaxaTh (POpMyamMu 3aBUCUMOCTH MEXIY BEJIMUMHAMMU.

Havana MmareMaTH4ecKoOro aHajau3a

OnepupoBaTh  TOHATHUSMHU:  TIOCICAOBATEIBHOCTh,  apupMeTHUecKas |
reoOMEeTPUUECKasi TPOTPECCHUM.

OnepupoBaTh  MOHATHSIMU: OECKOHEYHO  yOBIBarolas  reoMeTpuyecKas
nporpeccusi, CcyMma 0O€CKOHEUHO yObIBaIOIIEH T€OMETPUUYECKON MPOrPECCUM.
3agaBath MOCIEIOBATEIHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOWMCTBA NOCHENOBATENBHOCTEW W MPOTPECCHM Il PEIICHUS
peAIBbHBIX 33J1a4 MPUKJIIAIHOTO XapakTepa.

MHo:xecTBa H JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMM.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar JJisi ONKHCAHUS PEAIbHBIX
MIPOIICCCOB U SBJICHUH, IIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEAMETOB.
OnepupoBaTh NOHATUSIMU: OTIPE/ICIICHUE, TEOpEMa, CIEACTBUE, JOKA3aTEIbCTRO.

11 KVIACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATUSMH: HATypPaJIbHOE, IIEJ0€ YHCIIO; UCMOJIb30BaTh MPU3HAKU
JIEIAMOCTH LEJIBIX YHCEN, PA3JIOKEHHE YUCIa Ha MPOCTHIE MHOXKHUTEIN I
pelIeHus 3a1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3ATEIEM.

OnepupoBaTh TMOHATHUSAMU: JIOTapudM dYHUCIA, JECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHH ISl MPeoOpa30oBaHUsl BBIPAKEHUM; ONEPUPOBATH
MOHATUSMU: TIOKA3aTENIbHOE YPABHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIE THUIIBI
II0KA3aTEeIbHbIX YPABHEHUN U HEPABEHCTB.

BeimonHsATh  mpeoOpa3oBaHMS  BBIPAXKEHUH,  COAEpKaIUX  JIorapudmbr;
OTIEPUPOBATH MOHATUIMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemieHust npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.
OnepupoBaTh MNOHSATUSAMH: CHCTEMA JIMHEWHBIX YpaBHEHUN U €€ pEUICHUE;
MCIMOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUH ISl pEIICHUS MPAKTUYECKUX 3a7a4.
HaxomuTs pemeHuss NpOCTEUIIMX CHUCTEM M COBOKYITHOCTEM PalMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTh peaiibHbIC CUTYAIlUN HA SI3bIKE alNreOpbl, COCTABISATh BHIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJadd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BaHUEM armapara ajreophl.



DyHKIUHN U TPAPUKH

OnepupoBarb  NOHATHAMU: nepuoanyeckas  QYHKOUS,  IPOMEXKYTKU
MOHOTOHHOCTH (DYHKLIMM, TOYKM OKCTpeMyma (yHKuMH, HauOospliee U
HauMEHbIlIee 3HA4YCHHS (QPYHKIMM Ha TMPOMEKYTKE; HCHOIb30BaTh HX IS
uccienoBaHus PyHKINU, 3aJaHHON TpaduKoOM.

OmnepupoBarh NOHATUAMM: TIpaUKU IOKa3aTEIbHOW, JOrapupMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUINI; N300pakaTh UX HA KOOPAUHATHOM MJIOCKOCTU U
WCIIOJIB30BaTh JJIsl PEIICHUS] YPABHEHNUN U HEPABEHCTB.

N300paxath Ha KOOPAMHATHOM IJIOCKOCTH TpaUMKW JIMHEWHBIX YpaBHEHUH U
WCIIOJIB30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMU.

Hcnonp3oBatek rpaduku GyHKUNN 1)1 UCCIETOBAHMS MPOLIECCOB U 3aBUCUMOCTEN
U3 JPYTUX Y4EOHBIX JUCLMILINH.

Hayana MaTeMaTH4eCKOro aHajau3a

OmnepupoBaTh MOHATHSAMH: HENpepbIBHAS (YHKIUSA; MPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3NUECKUM CMBICI TPOU3BOTHON /JISl pEIICHUS
3a1ad.

HaxoauTts npou3BOAHBIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUHA.

Hcnonb30BaTh NPOU3BOJHYIO JJIs UCCIEN0BaHUsS (DYHKIMH HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO I'pa(UKOB.
Hcnonp30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIydllero peueHus B
MIPUKJIAJTHBIX, B TOM YHCIJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh  MNOHATHSMHU:  TepBOOOpa3Has M MHTErpajg;  [OHUMAaTh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 31€MEHTApHBIX (DYHKUMN; BBIUUCIATH MHTErpasl MO
dbopmyne Herorona—JletiOuuia.

Pemwlare npukiagHele 3amadd, B TOM YHCIE COLMAIBbHO-DKOHOMHUYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAJIN3A.

OcBoenune yuebHoro kypca «'EOMETPUS» na ypoBHe cpeaHero oOIero
o0pa3oBaHMs JIOJDKHO OOecreyuBaTh AOCTHKEHHE CJEAYIONIMX HNpeAMeTHbIX
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB:

10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpUMEHATh aKCUOMBI CTEPEOMETPUU W CJEACTBUS W3 HUX TMPU PEIICHUU
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHITUSMU: NAPALICTLHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U
IIOCKOCTEH.



KnaccuduimpoBaTe B3aUMHOE pAcCMONOXKEHHE TMPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYT'PAHHBIN YIoJl, TpaHU ABYTPaHHOrO yria, pedpo
JBYTPAHHOTO YIJia; JIMHEWHBIM yroJl JABYIPAaHHOIO VyIJIa; TpaayCHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSMU: MHOTOTPAHHHMK, BBINYKIbIA W HEBBITYKJIIbII
MHOTOTPAaHHHUK, AJIEMEHTHI MHOTOTPaHHUKA, TPaBUJIbHBII MHOTOTPAHHHUK.
Pacrio3HaBaTh OCHOBHBIE BHJBl MHOIOTPAHHUKOB (MUpaMHIa; NPU3MA,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccuduimpoBaTs MHOTOTpaHHUKH, BHIOUpPAst OCHOBAHUS NSl KilacCU(UKAIIUU
(BBIIMMYKJIBIE W HEBBIMYKJIbIE MHOTOIPAHHHUKHU; TPABWIbHBIE MHOTOIPAHHUKHU;
IpsIMbIE U HAKJIOHHBIE MPU3MBI, MTapajlieICIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.
OOBSICHATH TPUHLUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CrpouTh Ce€4eHHS MHOTOTPAHHMKOB METOJOM CIIEJIOB, BBIIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY,
CHU3Y.

PemaTte 3amaun Ha HAXOXXJIEHUE T'€OMETPUYECKUX BEJIIMYUH MO oOpaslaM WU
QIrOpUTMaM, NPHUMEHSS H3BECTHbIE AHATUTHUYECKUE METOAbl IMpPU PEUICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIUNCIECHUE PACCTOSIHUI MEXKIY ABYMS
TOYKaMH, OT TOYKH JO MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKIEHUE T€OMETPUYECKUX BEJIIMYMH MO oOpaslaM WU
QIrOpUTMaM, NPHUMEHSS H3BECTHbIE AHAIUTHUYECKUE METOAbl IMpPU PEUICHUU
CTaHJAAPTHBIX MAaTEMaTHYECKUX 3aJad HAa BBIUHMCIEHUE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCA TNPSIMBIMH, MEXIy HPSAMOA U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00BEMBI M IUIONIAJAM TMOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma,
nupaMyja) ¢ MOpUMEHEHHeM (OpPMyJ; BBIYMCIATH COOTHOUICHHSI MEXAY
IUIOHIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOT0OHBIX MHOTOI'PAaHHUKOB.
OnepupoBaTh NOHATUAMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPHH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  MHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepPTEeXax U
PUCYHKaX.

[IpumensaTh reoMerpuueckue (QakThl JUIsl PEHICHHs] CTEPEOMETPUYECKHUX 3ajad,
MPEANnojaraloliuX HECKOJbKO IIaroB pelIeHUs, €CIM YCJIOBHUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs  mpocTediMe  OpOTpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3aa4.



[IpuBOINTH ITPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U JKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpumeHATr NOJNIydYEHHBIE 3HAHUSA HaA [PAKTUKE: AaHAJIU3UPOBATh pPEaJIbHbBIC
CUTyallMl W TPHUMEHATh HW3YYCHHBIE MOHATHS B IIPOLIECCE IOUCKA PEIICHMS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pPEasbHBIC
CUTyallUd Ha S3bIKE TIE€OMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM I'€OMETPUUECKUX MOHATHUI U TEOPEM, alnapara aareOphl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAs TOBEPXHOCTb, OOpa3yroIIUe
UWIMHAPUYECKOM  MOBEPXHOCTH;  UWJIUHAP;  KOHUYECKass  IOBEPXHOCTH,
oOpa3yromire KOHMYeCKOH OBEPXHOCTH, KOHYC; cpeprudecKkas MOBEPXHOCTb.
Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI OJYUYEHUS TEJl BpalLlEHUsI.

KnaccuguimponaTs B3aMMHOE paciojioKeHUE cepbl U MIOCKOCTH.
OnepupoBaTh MOHATHUSAMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CIIO, OCHOBAHKME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEN TEJl BPALLIEHUS, FEOMETPUUECKHUX
TeJ C IPUMEHEHUEM (HOPMYIL.

OnepupoBaTh MNOHATUSIMU: MHOTOTPAHHMK, BIIMCAHHBIA B c(epy U ONUCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.
BbruucnasTe COOTHOLIEHUS MEXAy IUIOHIaJIMU TOBEPXHOCTEW M 00bEMaMu
MOJ00OHBIX TE.

N300paxkats n3ydaemble (PUIypbl OT pyKH U C TPUMEHEHUEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTb CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, UWHTEPIpPETHPOBaTH M  MpeoOpa3oBbIBaTh  HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, IPEICTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE IEUCTBUS CIOXKEHUSI BEKTOPOB, BBIUYMTAHHS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[TpumeHsTh MpaBUIIO Mapavieaenunesaa.

OnepupoBaTh MOHATHSAMU: JE€KApPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA, YroJ MEXIY
BEKTOpPaMHU, CKAJSIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJLIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBHI.



HaxoauTe cymMMy BEKTOPOB M IPOM3BENCHHUE BEKTOPA HA YHUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE MPOU3BEICHHME, pACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[TpumensaTy reomeTpudeckue (HakThl ISl PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEANOJIAralouX HECKOJbKO IIaroB pEUIeHUs, €CIH YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare mpocredimme reoMeTpu4ecKHe 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemars 3a7aun Ha 1OKA3aTEIbCTBO MATEMATUYECKUX OTHOIICHUN U HAXOXKICHUE
reOMETPUYECKUX BEJIMYMH [0 00pa3liaM WM alroOpuTMaM, MPUMEHSS U3BECTHBIE
METO/IBI IIPU PEUICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a/1a4.

[IppuMeHATP  NpOCTEHIIME  MPOTPAMMHBIE  CPEACTBA WU DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOIUTH ITPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOJE U JKU3HHU,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJy4EHHBIC 3HAHUA Ha IIPAKTUKE: AHAIU3UPOBATH pEAJIbHBIC
CUTyallMl W TPUMEHATh HM3YYEHHBIE IOHATHS B IIPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu C(HOpMYyJIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH pPEATbHbBIC
CUTyallud Ha A3bIKE TIEOMETPUHU, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOPEM, allliapara aareOpsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

OcBoenue yueoHoro kypca «BEPOSATHOCTDb U CTATUCTHUKA» Ha ypoBHE
CpeaHero ooImero oopa3oBaHusl JOJDKHO 00SCIICUUBATh JTOCTHIKCHHE CIICTYIOIINX
NMpeaMeTHBIX 00pa30BaTebLHBIX Pe3yJbTATOB:

10 KJIACC

YutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATHIAMH: CpeAHee apupMETHYECKOe, MeauaHa, HanOoJIbIIee,
HaWMEHbIIIee 3HaUCHNE, pa3Max MacCHUBa YHCIIOBBIX JTAaHHBIX.

OnepupoBaTh TMOHSATUSMU: CIyYalHBIA DKCIEPUMEHT (OMBIT) W CIydaiiHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIA HMCXOJ) CIYyYalHOTO OIIbITA;
HAXOJIUTh BEPOSATHOCTH B OIBITAX C PABHOBO3MOXKHBIMHU CITYYaHBIMH COOBITHUSIMH,
HaxXOJUTh WM CpPABHUBATh BEPOATHOCTH COOBITUA B H3YYEHHBIX CIIYYalHBIX
DKCIIEPUMCHTAX.

Haxonute u opmynupoBaTh COOBITHS: TIEpeCEUCHHE U OOBEIUHECHHUE JTAHHBIX
COOBITHH, COOBITHE, MPOTHUBOMOIOKHOE JAHHOMY COOBITHIO; TIOJIb30BAaThCS
quarpaMMmamu Ditsiepa u opMyIioi CII0KEHHS BEpOSITHOCTEM IPU PEILIeHUH 3aay.



OmnepupoBaTh TOHATHUAMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
HaXOJUTb BEPOSTHOCTU C IMOMOLIBIO IIPaBUJIa YMHOKEHMS, C IIOMOILIBIO JIepEBa
CJIy4ailHOT'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS MPU PEIICHUH 3a]1a4.
OnepupoBaTh MOHATUSAMH: HCIHBITAHWE, HE3aBUCHUMbIE HCIBITAaHUS, CEpUS
UCIBITAaHUHN, yCHEX W HeyJada, HaXOJUThb BEPOSITHOCTH COOBITUH B Cepuu
HE3aBHCHUMBIX UCIIBITAHUH JI0 IEPBOrO yCIE€Xa; HAaXOAUTh BEPOATHOCTH COOBITHI B
CEpHUU UCIIBITaHUN bepryn.

OnepupoBaTh MOHATUSAMHU: CITydailHasl BEJIMYMHA, PACHPEIEICHUE BEPOATHOCTEH,
JuarpaMMa pacrpeieiiCHUs.

11 KIIACC

CpaBHUBaTh BEPOATHOCTH 3HAYEHUU CIIy4allHOW BEJIIMYUHBI 10 PACIPEAECICHUIO
WJIU C TIOMOIIIBIO TUarpaMM.

OnepupoBath MOHATHEM MATEMATUYECKOTO OKUJAHUS; IPUBOAUTH IPUMEPBHI, KaKk
IIPUMEHSIETCA MAaTeMaTUYECKOE OXKUJAHUE CIIy4alHOM BEJIWYMHBI HAaXOIUTh
MaTEMaTUYECKOEe OKUIaHUE 10 TaHHOMY PAaCIpECIICHHUIO.

MmeTh npencTaBieHue O 3aKOHE OOJIBIINX YNCEN.

HMeTts npeacTaBiIeHre 0 HOPMaJIbHOM PACIPENCIICHUMN.

HEJIA N3YYEHUS YYEBHOI'O KYPCA
«AJire0pa ¥ HavYajIa MATEMATHYECKOTr0 aHAJIN32)
(0a30BbIii YPOBEHbD)

Kypc «Anrebpa u Hadama MaTeMaTH4YECKOTO aHAIM3a» SBISETCS OAHUM U3
HanOoJIee 3HAYMMBIX B POTPAMMeE CTapIlei MIKOJIbI, TOCKOJIbKY, C OJHOM CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C APYTrOd CTOPOHBI, (OPMUPYET JTOTUYECKOE M aOCTPaKTHOE
MBIIUJICHAE YYallUXCsl Ha YpOBHE, HEOOXOJUMOM JJisi OCBOCHHS KypCOB
MH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
ydaluecs OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hagam MaTeMaTHYecKOro aHAIM3a 3aKJIaJbIBAeT OCHOBY JIS
YCTEIIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIIECTBEHHOW JKW3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIBh30BaTh WX B MOBCEIHEBHOW XU3HH. B TOXXe Bpemsi OBIaJieHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTH
YTBEPKJICHUSI, KCTIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u



aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTUUIECKOE MBITIUICHHE. B x0/1e n3ydeHus
anreOpbl M Hayall MaTEMaTHYECKOTO aHaiu3a B CTapllied NIKOJe ydalluecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEIEH pealbHbIX CHUTyallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  OpUMEpaMU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TPHUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnagaeT 3HAYNUTETHHBIM BOCHUTATECIBHBIM ITOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcsl Kak 4depe3 y4eOHbBIH Marepuai, CIoCOOCTBYIONIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduky ydeOHOW MesITeIIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIICHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHOBE MeToaMKM 00ydeHHsI anreOpe U HayaJlaM MaTeMaTHYeCKOTO aHAIH3a
JICKUT JEATEIbHOCTHBINA MPUHIIUI O0YUECHUSI.

CrtpykTypa Kypca «Anredpa v Hauyajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYACT
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana matemaTudeckoro
aHanuza», «MHOXecTBa U JIOTHKa». Bce 0OCHOBHBIE CO/IEPKATEIBHO-METOIMUECKUE
JUHUM U3YYaloTCsl Ha MPOTSKEHUU ABYX JIET OOY4YeHMs B CTaplied IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT JIPyTra U MOCTEIEHHO HACHIIIAsACh HOBBIMH TEMaMU U
paznenamu. JlaHHBIA KypcC SIBIIIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe coaepkaHUE HECKOJbKMX  MaTeMaTHYeCKMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKUIN aHaIN3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (OPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallu, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Asredpa W Hadajlla MAaTeMaTHYECKOro aHajliu3a», [JIs pPeIICHUs
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM  MaTEMAaTHYECKOW 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIAcT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO TPOYHBIX BBIUUCIMUTENIBHBIX HABBIKOB, BKIIIOYAIOIIUX B ce0s
WCIIOJIb30BAaHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEIBHOTO YHCIA, yYMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaTh MNPUKUAKY, OLECHHUBATh
pesyabrar. OOydaromuyecs: IMOJyYaroT HaBBIKM MPUOTUKEHHBIX BBIUYMCICHUM,
BBITIOJTHEHUS JICMUCTBUM C YHMCIaMH, 3allMCAaHHBIMM B CTaHAApTHOU (Qopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BHIPAXKEHUM.

Jlunust «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSKEHHH BCETO
OoOy4eHHs B CTapIed IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MporpaMMBbI
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3aaad. OOydaroniyecsl OBJiaJieBaloT



pa3IUYHBIMM METOJAMU PEILICHUS UENbIX, PALHOHAIBHBIX, WPPALHOHAIBHBIX,
NIOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loiydyeHHbIE YMEHNS UCIIOIB3YIOTCS IIPU UCCIEIOBAaHUN
(GYHKIUI ¢ TOMOIIBIO MPOW3BOJHON, PEIICHUM MPHUKIAAHBIX 3a/a4d W 3a/1ad Ha
HaXOXKJIECHWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coleprKaTesbHas JIMHUS BKJIIOYaeT B ce0sf Takke (HOpMUPOBAHHME YMEHUIl
BBINOJHATh pacdy€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs ILEJNbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXe BBIPAKEHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUST ydaluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTHUBHBIX PacCyXICHHMH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, IMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ GekTuBHbIC
WHCTPYMEHTBl ISl pELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTh U3YUeHUs MaTeprana. M3yueHrue cTeneHHoM, moKa3aTeIbHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKUX (DYHKIMI, UX CBOMCTB U rpaduKoOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
pearbHOM KXU3HU TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pElIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OosbllIoe BHUMAHUE YJENsSeTCs
(bOpMHPOBAaHUIO YMEHUS BBIPAKATh (DOPMYJIaMU 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepuan 3Toi coiepKaTeNbHOM JIMHUN HALIEJIEH HAa pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B Pa3IUYHON opMme:
aHAJIMTUYECKOW, Tpaduueckod U clioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKUX, TaK M INPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpauKu PYyHKIUH, ONPEIETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOUAAd UTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHAS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTeMaTHYEeCKUX MOJEJIed pealbHbIX CUTYallMi, HaXO0XICHUS
HaWJIY4lIero pelieHus] B MPUKIAJIHBIX, B TOM YHCIIE€ COLMUATBbHO-IKOHOMHYECKHUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHajiu3a CIocOoOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHPOBAHNIO YMEHHI PAcIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,



TeXHUKE U HucKyccTBe. OOydaromuecs y3HAIOT O BBIJAIONIMXCS peE3yNbTaTax,
IIOJIYYECHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOXECTBEHHBIE
IIPEACTABICHNS POHU3BIBAIOT BECH KyPC IIKOJBHOM MATEMATUKH WU IMPEIJIararoT
Haubosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHAIONINI BCE pa3eibl MaTEMaTUKU U €€
IIPWIOKEHUH, OHHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MATEMATUKA M MCIOJIB30BAaTh €r0 JUJIs
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Hadama MaTeMAaTHUYECKOTO aHAIW3a» HPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUSA, KOTOpBIE IPU3BaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
3TUX MOJIENel ¢ MOMOIIBIO ammapara aiaredpbl ¥ MaTeMaTHYeCKOIo aHalu3a U
UHTEPIIPETALHH [T0JyUYCHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIUIETCHBI B KAXKIbIN U3
pa3AeioB IPOrpaMMBl, IIOCKOJIBKY BECH MaTEpPHal Kypca IUPOKO UCIIONIb3YETCS 1JIs
pelleHNsT NPUKIAAHbIX 3anad. lIpu pelieHun peanbHBIX IPAKTUYECKUX 3a7ad
ydaniyecs: pa3BHBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS IMPHUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOIIECCE M3YUEHHUs BCEX TeM Kypca «Airedpa v Havaia
MaTEMaTUYECKOIO aHAIU3a».

HEJU U3YUYEHUSA YYEBHOI'O KYPCA
«I'eomeTpus»» (0a30BbIH YPOBEHB)

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsi OOYCJIOBIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpeIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHSI T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOrO0 M HICATBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK W POJIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOMUMBIX I aJalTallid B COBPEMEHHOM
oO1eCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTaAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOEe TMpPU HW3YYCHHH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUMN



B XOJI¢ pCUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a/ad eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.
YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO ObITHsA, (opma
OTPaKEHUsS OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BETUHSET pa3HbIC BUBI yUSOHOUM 1 TPYIOBOM NESITEILHOCTH, SIBIISCTCS
OTHUM "3 TPOo(HEeCCHOHATHLHO BAXKHBIX KAadyeCTB, IMOATOMY aKTyajdbHa 3ajada
dbopMupoBaHUS y  OOYYAIOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUUECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.
[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE 0OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 ooecreyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHCHUPUIHBIX
TCOMETPUH, BO3MOXKHOCTH  YCIICITHOTO  MPOJODKCHHS  00pa3oBaHUS  TIO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.
[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE TMIpeIHAa3HA4YeHa JIsl
OOy4YaronIMXcs CPeHEHN IIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH O0IIME MAaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenu$UKol TeOMETPUN U HEOOXOMUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yYUTh TEOMETPHUIO 00JIee TITyOOKO, €CITn
B JlaJbHEHIIIEM BO3HMKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npoeCCUOHATIBHON JIEATEIIbHOCTH.
JlocTkeHHe 1eTM  OCBOCHHS TPOTPpaMMBl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH  3aJadyaMd  OCBOGHHSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (opMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpAIICHUS KaK
O BRKHEUIUX MATEeMATHYECKHUX MOJEISX, MO3BOJIAIONIMX OMHCHIBATH U
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOUIEr0o MUPA;

e (opMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACISIX U B

peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX

MIPOCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHSIMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;



e OBJAJCHUE  aAJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  33J]ay;
dbopMHpOoBaHHE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
PaKTUYECKUM COAEPKAHHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroOIuXcCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

o (dopmupoBanue (YHKIIMOHATEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX W MPU U3YYCHHH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
WUHTEPHPETUPOBATh U OLICHUBATh MIOJyYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUYEHHE B KYPC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu3oBaHHAas padoTa HAaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/lad Ha OINEpPUpPOBAaHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJAUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoOBHbBIE cozeprkarelibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOUYHbIE MHOKECTBEHHBIE CBA3H.



HEJU U3YUYEHUSA YYEBHOT'O KYPCA
«BeposSITHOCTH U CTATHCTUKA» (0230BbIH YPOBEHb)

VYuebnbiii kypc «BeposTHOCTH M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJibl. Kypc mpenHasHaduen juisi popMuUpoBaHUS Yy OOyHaroIIuXcs
CTaTUCTUYECKON KYJBTYpbl W TMOHUMAHUSA POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTHYECKOTO0 MHCTPYMEHTA JJIsi W3yUCHUS CIIyJalHBIX COOBITHH, BETUYHH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi NPEACTABICHUS YYallUuXcs O
METOJaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAHNUE 3HAYUMOCTHU
U OOIIHOCTH MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HampaBJI€HO Ha 3aKpEIJICHUE 3HAHUMW, MOJTYyYECHHBIX MPHU
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE MPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXK/y HUMU Ha BAXKHBIX IIPUMEPAX, CFOKETHI KOTOPBIX
IOYEPITHYTHI U3 OKPYKAOLIEr0 MUPA.

B cooTBeTcTBUMM € yKa3aHHBIMU IIEJSIMU B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJIEJICHbI
CIIEIyIONIUE OCHOBHBIE cojiepKaTeiabHble JUHUU: «CiydaiiHbie COOBITHUS W
BEPOSITHOCTUY, «CilydaiiHble BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acTp Kypca 3aHUMAaeT U3YyYEHUE TE€OMETPUYECKOrO0 U
OMHOMUATLHOIO PacIpeICICHUI U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU —
MOKa3aTEIbHBIM U HOPMAJIbHBIM PACIPEICICHUSMM.

Coneprkanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uit popMUPOBaHUS TPEJACTABICHUN O paCIpEeACICHHH BEPOSTHOCTEH MEXIY
3HAYCHUSIMU CIIy4allHbIX BEJIMYMH, a TaKXKe 3Ta JUHUA HeoOXoauma Kak 0aza JJis
M3Y4YEeHUs 3aKOHA OOJBIIMX YKceN — (PyHIaMEHTaIbHOrO 3aKOHA, IEUCTBYIOIIETO B
pUpOIe U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto Gpopmanuzanuio. Cam 3aK0H
OONBIIMX YWCEN TpeaiaracTcsi B O3HAKOMUTEIbHOW ¢GopMe ¢ MUHUMAILHBIM
UCITOJIb30BAaHUEM MaTEMaTUYECKOro (popmanmns3ma.

Tembl, CBSiI3aHHBIE C  HENPEPHIBHBIMU  CIYYalHBIMHA  BEJIMYMHAMH,
AKIEHTUPYIOT BHUMAHUE IIKOJILHUKOB HAa OIWCAHWUW W W3YYCHUHU CIIyYalHbBIX
SBJICHUM C TOMOIIBIO HENMpPepbIBHBIX (PyHKIM. OCHOBHOE BHUMAHHWE YAEIACTCS
[IOKA3aTEIbHOMY U HOPMAJIbHOMY PAacCIpEICIICHUsIM, MPU 3TOM MPEAIOIaracTcs
03HAKOMUTEIHLHOE U3YUEHUE MaTepuralia 0e3 10Ka3aTeIbCTB MPUMEHSIEMBIX (DAKTOB.

MECTO YYEBHbBIX KYPCOB B YHEBHOM IIJIAHE

Ha uzyuenue xypca ajaredpbl 1 Ha4aja MaTeMaTHYeCKOr0 aHAJIn3a Ha 0a30BOM
ypOBHE OTBOAUTCS 2 yaca B Henelo B 10 kimacce u 3 yaca B Hegento B 11 kiacce,
BCETO 3a JiBa roja ooydyenus — 170 gacos.



Ha n3ydeHue reomerpum Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Hezento B 10
kiacce 1 1 yac B Hexemo B 11 kiacce, Bcero 3a iBa rojga oOydenus - 102 yqeOHbIX
qaca.

Ha wusyuyenue kypca «BeposiTHOCTH M CTATHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCS | yac B HEEIIO B TEUEHUE KaXKIO0T0 rojja 00y4deHus, Bcero 68 yueOHbIX
4acoB.

COJEP/KAHUE YUEBHOI'O KYPCA
«AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIU32»

10 KJIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbHbie uncna. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IMEpPUOJUYEcCKHe  ApoOu.  ApUPMETHYECKHE  OIlepaluu  C
palMoOHaIbHBIMU YUCIIAMHU, TPE0O0Pa30BaHUS YUCIOBBIX BhIpakeHUi. [Ipumenenue
Ipo0ell U MPOUEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 33/a4 U3 Pa3IM4YHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpmaptHas —¢dopma  3amucu
JNEeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PELICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHMHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbIE
TPUTOHOMETpHUUYECKHUE (HYOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKU U peaibHOW KU3HH.



DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpatHbie (QYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HadeHHi (pynkunu. Hymm Qynkumu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MokazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHs N-OW CTENEHHU.

TpuronomeTpuyeckass OKPYXHOCTb, OMNpPEICICHUE TPUTOHOMETPUUIECKHUX
(GYHKIIMIT 4UCIOBOTO apryMEHTa.

Hauyana MmaTeMaTH4ecKOro aHajInu3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENTLHOCTH.

ApudmeTrnueckast 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIICH reOMETpUUYECKOM
nporpeccur. PopMyiia CIOXKHBIX MPOLEHTOB. Vcronb30oBaHWE MPOrpeccUuu s
pelIeHus peaibHbIX 3a/1a4 MPUKJIAHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMmeHeHrne TEOPETHKO-MHOKECTBEHHOTO ammapara i OMHMCAHUSA pealbHBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIT.

CrteneHb ¢ palMOHAJIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 00J1acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH



Oynkuus. [lepuonnyeckue pyHkuu. [IpomexyTku MOHOTOHHOCTH (DYHKIIHH.
Makcumymsl 1 MUHUMYMBbI (yHKUIMU. HambOosblnee u HauMeHbIlEEe 3HAUYCHHE
(YHKIIMM HAa IPOMEXKYTKE.

Tpuronometrpuyeckue QyHKIINH, UX CBOWCTBA U TPAPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonb3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIIUN IS HCCICIOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[MpousBognass  ¢yHkuuu. ['eomeTpudyeckuii W (QUBHUECKUNA  CMBICH
IIPOU3BOTHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus1 GyHKUUHA Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pELICHUS B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MdecKuid cmbicia. Beruucnenue
uHTerpana no gopmyne Hetorona—JleiiOnuna.

COAEPKAHUE YYEBHOI'O KYPCA «I'eomerpus»
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsMasl, TIJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3auMHoe pacnosioxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarouIrecs,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHble MpsSMbIE B  MPOCTPAHCTBE;
MapauieNIbHOCTh TPEX MPAMBIX; MNAPAIIIEILHOCTh NPSIMON M TIJIOCKOCTU. YTJBI C
COHAIPABJIECHHBIMU CTOPOHAMH; Yrod MEXIAYy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamnenbHOCTh MIIOCKOCTEN: apaienbHbIe TUIOCKOCTH; CBOMCTBA MapaieIbHbIX



miockocte. [IpocTeiinmme mpocTpaHCTBEHHBIE (DUTYpPBI HA TUIOCKOCTHU: TETPadIp,
KyO, mapasuiesienume]; IOCTPOEHUE CEUSHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISPHBIE MIPSMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuICIbHBIE W NEPICHAUKYJISPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O MpsMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepnieHaUKyIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSAMOM JI0 TIFIOCKOCTH, TTPOCKITUS (PUTYPHI HA TUIOCKOCTh. [lepreHauKyIIpHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKu

[loHaTre MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL, MpsiMasi U HAKJIOHHAsI IPU3MBbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPAMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
ycedéHHasi mnupamMuga. OJEMEHTbl TMpu3Mbl U nupamuiabl. [IpaBuUiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpPaBWJIbHAS MpU3MaA U
MpaBWIbHAs MHPAMUJIA; NpPAaBUIIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpasap; KyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadap,
noaeka’ap v ukocarap. CedueHus: Npu3Mbl U IUPAMU/IBL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTh CHMMETPHUU B MUPAMHIAX, MapaAJJIEIEIUIIe1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.

BrluncneHre 9SI€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaiu, YrJbl.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi Tpu3Mel. [Inommaas
OOKOBOIW TOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lorstue 06 06béMe. OOBEM MUpaMUIBI, TPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tena Bpamenust

Hummeapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOM TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaAh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.



Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepxHOcTU. KoHyC: ocHOBaHUE U BepIilMHA, 00pa3yrolast
Y OCb; TIJIOIIAIb OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, ITAAMETp; IJIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TJI011a1b Chephl.

N3006paxeHne Tea BpallleHHus Ha TUIOCKOCTH. Pa3BépTka mumuHapa 1 KoHyca.

KoMOuHanuu e BpaleHrs 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHMK, ONTMCAHHBIH
okoJo cdepsr; chepa, BMCaHHAS B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
IPsIMOYTOJILHOTO Tapajuienenunena M ciaeActBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM Mmapa u momaas chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
OBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

Ceuenus mumHIpa (MapajuieIbHO U MEPIIEHIUKYIISIPHO OCH), CEYEHUs KOHYyCca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUCHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJN MEkKAy BeKkTopamMu. CKaIIpHOE IPOU3BEACHHUE BEKTOPOB.
Brruncienue yriioB Mex1y NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ| TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

COAEPKAHUE YYEBHOI'O KYPCA «BeposiTHOCTb M CTATHUCTHKA»
10 KITIACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnu u auarpamm. CpenHee
apupMeTHYecKoe, MeIuaHa, HauOoJblllee W HauWMEHbIEe 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4ailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHsl (MCX0/bI). BeposaTHOCTh ciydaifHOTO cOOBITHS. biu3ocTh 4acToThl H
BEPOSATHOCTU COOBITHI. CTydaifHbIC OTBITHI C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU
coObITUSIMU. BeposTHOCTM COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparuu HajJ COOBITHSMU: TepecedeHne, 00bEeIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammer Ditnepa. Dopmysia CI0KEHUS BEPOSATHOCTEH.



VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo CiaydalHOro
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHus. [lepectaHoBku u ¢axropuan. Yucio
coueranuil. TpeyronpHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposAtHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMATHYECKOE
OXXUJAHUE, JUCHEPCUSd U CTAHAAPTHOE OTKIOHEHHWE. lIpuMepsl mNpUMEeHEeHUs
MAaTEMATHYECKOTO OXXHUIAHHS, B TOM YHUCJIE B 33Ja4ax W3 MOBCEIHEBHOW YKU3HU.
Matematnyeckoe OxujaHue OWHAPHOW Cly4yallHOW BeIMYMHBI. MaTeMaTuiecKoe
O’KHMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTHUECKOE OKUIAHUE U TUCTIEPCUS
r€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YUCE MU €ro pojib B HayKe, MPUPOJAEC U OOIIECTBE.
Bb100pOoYHBIN METO1 MCCIEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX Ciy4YaWHbIX BenuuuH. [loHATHME O TIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOAIINE K HOpPMAIIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNUH.



TEMATUYECKOE INTAHUPOBAHUE
10 KUIIACC. «Auredpa u Ha4ajga MaTeMaTHYeCKOr0 aHAJIN3a»

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypcsbl
MHosxecTBa palluOHAJIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuuu ¥ rpaguku. CTeneHsb ¢ 1elbM 6
IIOKa3aTesleM
3 ApudmeTnueckuii KOpeHb N—ON CTENEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 3 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
TEMATHYECKOE IIVTAHUPOBAHMUE
10 KJTACC. I'eomeTpusi.
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM
Kontposabubie Ilpaktuueckne  (uuppoBbie)
n/n MPOrpamMMbI Bcero
padoThI pa6oTnI o0pasoBaTre/IbHbIE

pecypchl




1 BBenenue B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPAMBIX M IIIOCKOCTEN
3 HepneH):[miynstHOCTb MPSIMBIX U 12
IUIOCKOCTEH
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbl 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC «BeposiTHOCTb M CTATUCTHKA»
KoanuectBo yacos DJIeKTPOHHbIE
No i/ HanmenoBaHue pa3jeioB 4 TeM Komrpoapmsie  Tpaxruseckue (uudgposrbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI pecypenr
1 [IpencraBnenue JaHHBIX U OMMCATENIbHAS 4
CTaTUCTHKA
CrnyualiHble ONBITHI U CIIydaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEMEHTAPHBIMH UCXOAaMHU
3 Onepanuu Haja COOBITUSAMHU, CII0XKEHUE 3

BEPOSATHOCTEMN




YciioBHast BEpOSATHOCTH, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpMYyJIa OJIHOK 6
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIA

S) DneMeHTHl KOMOMHATOPUKU 4
6 Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN 3 1
7 CriyualiHble BEJIMUMHBI U paclpeeIeHUs 6
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
TemaTnueckoe miuanuposanue 11 KJIACC «Anredpa u Hayajia MaTeMaTH4€CKOI0 AaHAJIN32)»
KoanuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Konrpoaburie  Ilpaxtireckue o0pa3oBaTesbHbIE
padoThI padoThI peCypeaI
CreneHb ¢ palioHAILHBIM TTOKA3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHsSI 1 HEPAaBEHCTBA
Jlorapudpmuueckas pyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 [IpouzBoaHas. [IpumeneHne Mpon3BOIHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 CucteMbl ypaBHEHHHA 12 1
7 HarypanbHble u 1ienpie yucia 6




[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS

8 . 18 2
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
TemaTrnueckoe miaanuposanue 11 KIIACC. I'eomerpusi.
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uu@poBbIe
Ne n/m P Kontpoabnbpie IlpakTHueckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypcsl
Tena BpamieHus 12
OOBEMBI TET 5
BexTopbl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IEHNE, . 1
cucTeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
TemaTrnueckoe miaanuposanue 11 KIIACC «BeposiTHOCTH M CTATHCTHKA»
KoumnuectBo yacos JJIeKTPOHHBIE
HaunmenoBanue a31€eJI0B 1 TeM 1051 OBbIC
Ne ni/m P Kourpoabubie IIpakTnyeckue (1udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTejibHbIEC
padoThI padoThI
pecypcsbl
1 MareMatnueckoe 0KHIaHHuE CIy4YaliHON 4
BEJIINYHHBI
) Jlucriepcust M CTaHAApPTHOE OTKIIOHEHUE 4 1

CIIy4aiiHOM BEJTMYUHBI




3aKoH 0ONBIIKUX YUCE

HenpepbiBHbBIE cllydaliHbIe BEIIMUUHBI
(pactipenenenus)

HopwmansHoe pacnipenenenust

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

IHOYPOYHOE IINTAHUPOBAHHUE

19

34

10 KVIACC. «Auaredpa u Ha4aj1a MaTeMaTHYeCKOI0 aHAJIM3a»

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB

Bcero

KonrtpoabHubie
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

MHO)€eCTBO, ONepaIuy HaJl
MHOK€CTBaMu. JlnarpaMMsbl
Olinepa—BeHHa

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, TTPOIICHTHI,
OECKOHEYHBIC TTEPUOINUECKHE TpodH

Apudmernueckre onepaum ¢
paloHaIbHBIMU YHCTIAMH,
peoOpa30BaHUs YUCIOBBIX BbIPAXKEHHM

[Tpumenenue apoOeit ¥ MPOLEHTOB ISt
pelIeHus IPUKIAgHbIX 3a1a4 U3
Pa3JIMYHBIX OTpACIIed 3HAHUM U peanbHOI
KU3HU




[Ipumenenue apobeii 1 IPOLEHTOB IS
pelLIeHNs IPUKIAJHBIX 3a1a4 U3

> Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHOU
KHU3HU

6 HeWcTBuTenbHbIC ynciia. PalimonanbHbie
U UppanoHaIbHbIE Yncia

7 Apudmernueckue onepanum ¢
JEHUCTBUTENbHBIMU YUCIIaMU
[TpuGnuxEHHbBIE BEIUMCIICHUS, TpaBUIIa

8 OKpYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

9 ToxnaecTBa U TOXKAECTBEHHbIE
npeoOpa3oBaHUs

10 VYpaBHeHUE, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBEHCTBA

12 MeTtoa nHTEpBaJIOB

13 Pemenue nenbix u 1po6HO-
palOHaIbHBIX YPABHEHUH U HEPABEHCTB
KonTponbhas padota no teme

14 "MHOX€eCTBa PallMOHAIBHBIX U
NENCTBUTENBHBIX yncel. PaninonansHble
YPaBHEHUS U HEPABEHCTB"

15 DyHKIMA, CTTOCOOBI 3aaHus (PYHKITHH.
B3aumno obpaTHble GyHKIUN
I'padux ¢pynkimu. O6nactb onpeneneHus

16 Y MHOXXECTBO 3HaYeHu ¢pyHkuuu. Hymun

dbyakuun. [IpomexyTku
3HAKOIIOCTOSIHCTBA




17 Yérable 1 HeUETHBIC (PYHKIIUU
CreneHs C LIEJIBIM TOKA3aTEIEM.

18 CrannaptHas ¢popma 3arucu
JNIEUCTBUTEIILHOIO YHCIIa
Hcnonws3zoBanue moaxosiieii hopmbl

19 3alUCH IEUCTBUTENBHBIX YACEN AJIS
pelIeHus: IpaKTUYECKHX 3a/1a4 U
MPEeACTaBICHUS JAaHHBIX
CrenenHasi GyHKIIUS C HATypaIbHBIM U

20 eJbIM nokasareiieM. E€ cBolicTBa U
rpaduk

21 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU

29 ApudpmeTnueckuii KOpeHb HaTypaibHOU
CTENIEHU

23 CoiicTBa apu(MeTHIECKOT0 KOPHS
HaTypaJbHOM CTENEHU

24 CgoiicTBa apuPMETHIECKOTO KOPHS
HATYpaJbHOW CTENEHU

o5 CgoiicTBa apuPpMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

26 JleiicTBusl ¢ apu)METHUESCKUMU KOPHSIMH
N—OH CTeNeHU

27 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHSIMU
N—Ool cTeneHn

28 JleiicTBusl ¢ apu)METHUECKUMU KOPHSIMH

N—O0i1 cTereHn




JleticTBus ¢ apuMETHUECKUMHU KOPHIMHU

29 N
N—OM CTEIICHU

30 JleticTBus ¢ apu(MEeTHIECKUMHU KOPHIMH
N—0i1 CTeneHU

31 Pemienue nppanyoHaabHbIX YpaBHEHUN U
HEPABCHCTB

39 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPABEHCTB

33 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

34 Pemenne nppanoHalbHBIX ypaBHEHUN U
HEPABEHCTB

35 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

37 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn
KonTponbhas padbota no teme

38 "ApudpmeTrueckuii KOpeHb N—oi
crenenu. MppanuoHansHble ypaBHEHUS U
HEpaBeHCTBA"

39 CuHycC, KOCUHYC U TaHT€HC YHUCIIOBOTIO
aprymeHra

40 CuHycC, KOCUHYC U TaHT€HC YHUCIIOBOTIO
aprymeHra

41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa

42 ApKcHHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

43 onpeielIeHuE TPUTOHOMETPUUECKHUX
(GyHKLMI 4HUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 ONPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMN 9MCIOBOTO apryMEeHTa

45 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIbr

46 OCHOBHbBIE TPUTOHOMETPUYECKHE
dbopMyIibl

47 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

48 OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIibL

49 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

50 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPa)KCHU I

51 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I

59 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

53 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHU I

54 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUH

55 Pemenne TpuroHoMeTpuuecKux

YpaBHEHUH




56

Pemrenue TpuroHoMeTpudecKux
ypaBHEHUI

57

58

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

Pemenne TpuroHoMeTpuuecKux
ypaBHEHUU

59

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

60

61

62

63

KonTponbHas padota no teme "®opmysib
TpuroHoMerpuu. Tpuronomerpudeckue
ypaBHEHUS"

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHU
nociienoBareJbHOCTE. MOHOTOHHBIE
OCJIE0BAaTEILHOCTH

Apudmernueckas 1 reomeTpuUecKas
nporpeccuu. Mcnonps3oBanue nporpeccun
JUISl PELIeHUs peabHbIX 3a71a4
MPUKIIQJHOTO XapakTepa

beckoneuno yoObIBaroriast
reoMeTpuueckas nporpeccus. Cymma
OecKkOHEeYHO yObIBaromIeit
reOMETPUUYECKOI Mporpeccuu

64

dopmyJia CIOKHBIX TPOLICHTOB

65

66

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
Kypc aiareOpbl ¥ Hayal MaTeMaTHIeCKOTro
anamm3a 10 knacca

67

HroroBast koHTpobHAs paboTa




68

O0001menue, cucTeMaTH3alds 3HAHUH 3a
Kypc ajareOpbl ¥ Ha4al MaTeMaTHIEeCKOTO
again3a 10 kimacca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC T'eomeTpus.

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB

Bcero

KonTpoJabHble
padoThI

IIpakT4yeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, INIOCKOCTb,

MMPOCTPAHCTBO. HpaBI/ma I/I306pa)KeHI/I$I Ha

pPHUCYHKax: N300paKeHHs IIIOCKOCTEH,
napaieNIbHBIX MPSAMBIX (OTPE3KOB),
CEpeIrHBI OTpe3Ka

IlonsTns: NepeCceKarommecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiIoCKOCTb

[MousTus: MEpECCKaArIMECA IIIOCKOCTH,
NnepeceKarommecsa npamMas u rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOSKITMOHHBIX YePTEKaX
HauanbHble cBefieHHs 0 Kyoe u
nupamMuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOTPaHHUKOB




HavanbsHbie cBenieHus 0 Kyoe u
nUpamMuie, UX pa3BEPTKH U MOJIEIIH.
CedeHust MHOTOTPaHHHKOB

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

11

B3anMHOE pacniosiokeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
NapauleJIbHbIE U CKPEIHBAIOIINECS
psIMbIE

12

[TapanmienbHOCTh MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: NMapaulebHbIE MPsIMbIE
B IIPOCTPAHCTBE; MapajIeIbHOCTh TPEX
IPSMBIX

13

14

[TapayieabHOCTB NPSIMBIX U TUIOCKOCTEN
B IIpocTpaHcTBe: [lapamienbHoCTh
PSIMOM M TUNIOCKOCTH

VYrisl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE




16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

[TapanienbHOCTh IOCKOCTEH:

17 napajulesbHbIE IJI0CKOCTU

18 CBoiicTBa mapaylyICIbHBIX TIOCKOCTEH
[Ipocreiinye npocTpaHCTBEHHbBIE

19 GuUTypHI Ha MIIOCKOCTHU: TETPAdIP, KYO,
napajuiesenunes

20 [TocTpoenue ceueHuit

21 [locTpoenue ceuenuii
KoHnTtpoinbhas padora mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
IlepneH AUKYIAPHOCTD MPSAMON U

23 IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE PSAMbIE
B IIPOCTPAHCTBE

24 [TpsMble napanenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

o5 [IpsimMble napayenbHbIe U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

26 [Ipu3Hak nepneHuKyISIPHOCTH NPSMON
1 TUIOCKOCTH

97 [Ipu3Hak nepneHMKyISIPHOCTH NPSMON
1 TUIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH

29 TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




30

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHON
IUIOCKOCTH

31

32

33

[lepneHiuKynsIip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

34

[IepnieHauKyIsp U HAKJIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
pacCTOsIHUE OT MPSAMOM 10 MIOCKOCTH

35

36

37

VYTrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPaHHOI'O yIjia

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPaHHOI'O yIJla

38

[lepneHAUMKYISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepnenqUKyIAIpHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHANKYIISIPHOCTH ABYX
IJIOCKOCTEN




40

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN

41
42

TeopeMa 0 TpEX nepHneHAUKYIAPax

Teopema o Tpéx nmepneHAUKYIIpax

43

44

45

46

47

TeopeMa 0 TpEX nepHneHAUKYIAPax

KonTponbhas pabota nmo rTemam
"IlepneHUKYISIPHOCTD MPAMBIX U
iockocTe" u "Vl Mexay IpsIMbIMU
U TI0CKOCTSIMU"

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOTI'OrpaHHHUKa

[Tpu3ma: N-yroapHast pu3Ma; rpaHu v
OCHOBAHHUS IIPU3MBI; TIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTBH ITPU3MBI

[Tapamtenenunen, npsIMOYTOJIbHBIN
napaJuleJIeNuIe] U €ro CBOWCTBA

48

[Inpamupa: N-yroapHas NUpaMUIa, TPaHU
Y OCHOBaHUE MHUpaMuUbl; O0KOBas U
IIOJIHASI IOBEPXHOCTh MMPAMHU/IBI;
[IpaBUJIbHAS U YCEUEHHAS TUPAMUIA

49

[IpaBuIBHBIE MHOTOTPAHHUKH: TTIOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA,;
MpaBWJIbHAS MTPU3Ma U NPaBUIIbHAS




nyupamujia; IpaBujibHas TPEyrojabHas
NUpaMujia ¥ MpaBUIbHBIN TeTpadap; KyO

50

51

52

53

54

55

IIpencrasieHue o NpaBUIBHBIX
MHOIOIpaHHMKAX: OKTadp, JOAEKadIp U
UKOCadP.

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI
OTHOCHTEJIBHO TOYKH, TPSIMOIA,
IJIOCKOCTH. DJIEMEHThI CHMMETPUU B
nupaMuIax, napauiesienumne1ax,
NPaBUIBHBIX MHOTOIPAaHHUKAX

Brruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&Opa, TUaroHa,

YTJIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTHU IIPSIMON IPU3MBI,
IUIOIAAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU MIPSIMOM IPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTHU IIPaBUIBHONU NMUPAMHUIBL,
TeopeMa o IUIOIAA1 OOKOBOM
ITOBEPXHOCTH YCEYEHHON MUPAMUIBI

KonTponbhas pabota no teme
"MHororpanHukm"

56
57

[Moustue 00 00BEME

O0BEM TUpaMHUTBI

58

O06bEM UupamMu/Ibl

59

O06BEM nupamMuIb!

60

O0BEM TUpamMuabI

A




61 O06BEM pu3MBbI
62 O0BEM TIPU3MBI
63 O0BEM TTPU3MBI 1
64 KonTtponshast padora no teme "O0bEMBI 1 1
MHOTOTPaHHHUKOB"
[ToBTOpeHmE, 0600IIEHNE
65 cucreMaruzanus 3Hanui. [loctpoeHue 1
CEUYEHUN B MHOTOTPaHHHKE
[ToBTopenue, 0600IEHNE
cucTeMarusanus 3HaHui. Berancienue
66 paccTOSHUM: Me>1ley IBYMS TOYKaMH, OT 1
TOYKH JI0 MPSIMOMA, OT TOUKH 10
IUIOCKOCTH, MEX/Ty CKPEIIMBAOIIMMUCS
PSIMBIMHU
67 HToroBast KOHTpOJIbHAsA paboTa 1 1
[ToBTOpEHue, 06001EeHNE
crucTemMaTu3alus 3HaHui. Beraucnenue
68 YTJIOB: MEXIY CKPEIIHBAIOIIIUMHUCS 1
NPSMBIMH, MEKIY TPSMON U
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEKY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOI'PAMME
IMMOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC. BEPOSATHOCTDb U CTATUCTUKA.
KoanuecTBo 4acoB JlaTa
Nen/m = Tema ypoka JJIeKTPOHHbIE
Bcero Kontponbnbie  IlpakTnyeckune  H3Yy4YeHUs
nugposbie
padoThI padoThI




o0pa3oBaTte/ibHbIE
pecypchl

[IpencraBienue JaHHBIX C TOMOIIBIO
TaOJIHI] ¥ TUarpamMm

Cpennee apudmernyeckoe, MeaHa,

HanOOJIbIICE M HANMCHBIIICE 3HaA4YCHHAA,

pa3max, Tucrepcusi, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CpeL[Hee apI/I(bMeTI/I‘-ICCKOC, MEOAHUaHa,

HanOOJIbIICE M HANMCHBIIICE 3HaA4YCHHAA,

pa3mMax, 1ucnepcus, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,

HanOOoJIbIIIee U HAMMEHBIIIEE 3HA4YCHMUAA,

pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB

CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U

citydaiiHble COOBITHS. DIeMEHTapHbIC
COOBITHSI (MUCXOIBI)

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

BeposiTHOCTB City4aitHOTO COOBITHSI.
[IpakTuyeckas pabora

Omnepanuu Haj COOBITUSAMMU:
nepeceveHre, 00beTMHEHUE COOBITHH,




MIPOTUBOIOIOKHBIC COOBITHS.
Huarpammsbl Ditnepa

Onepanuu Haj COOBITUSMU:
nepecedcHue, 00beIMHEHUE COOBITHIA,

o IPOTHBOIOJIOXKHBIE COOBITHS. 1
Huarpammsl Ditniepa

10 dopmyna ClOKEeHUs BEPOSITHOCTEH 1
VYciioBHast BEPOATHOCTh. Y MHOXKEHHE

11 BeposATHOCTEeM. JlepeBo ciyyaitHOro 1
JKCIIEPUMEHTA
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE

12 BeposITHOCTEH. [lepeBo ciydaitHOro 1
JKCIIEPUMEHTA
YciioBHast BEpOSTHOCTh. Y MHOXKECHHE

13 BeposITHOCTEH. [lepeBo ciydaitHOro 1
IKCTIEPUMEHTA

14 ®opmysa NOIHON BEPOATHOCTH

15 ®dopmyra MoJHON BEPOATHOCTH

16 ®dopmyra MOJIHON BEPOATHOCTH. 1
HezaBucumble coObITUS

17 KonTponsHas padora 1

18 Komb6unaropHoe npaBuio yMHOKEHHS 1

19 [lepecTanoBku u paxkropuan 1

20 Umcino coueTaHmit 1

21 Tpeyronbuuk [ackana. @opmyna 1
6unoma Herorona

99 bunapHbIi c1ydailHbIN OMBIT 1

(ucmpITaHKE), yCIIEX W HEYyIava.




He3zaBucumsle ucnbitanus. Cepus
HE3aBHCHMBIX UCIBITAHUN 10 IIEPBOrO
ycnexa

Cepust HE3aBUCUMBIX HUCTIBITAHUN

23
bepnymm
Cepust HE3aBUCUMBIX HCIIBITAHUM.

24 [IpakTrueckas pabora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

25 CrnyuaiiHas BellMuMHa

26 Pacnpenenenue BeposSTHOCTEN.
[wnarpamma pacnpeneseHus

97 CymMa 1 Ipou3BeCHHE CITy4alHbIX
BEJIMYMH

)8 CyMMa 1 IPOU3BEICHHE CITyUYaliHBIX
BEJIMYMH
[Ipumeps! pactipeiesieHnid, B TOM

29 YHCIIe TEOMETPUIECKOE U
OMHOMHUATIBHOE
IIpumepsl pacipeiesIeHui, B TOM

30 YHCIIe TEOMETPUIECKOE U
OMHOMHUATIBHOE

31 [ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUH

39 [ToBTOpenme, 0600IIEHNE 1
cHUCTeMaTU3alus 3HaHUI

33 Wrorosas KOHTpoJIbHAS paboTa

34 [ToBTOpeHnue, 0600IIeHNE U

CUCTeMaTHU3anus 3HaHUN




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

MOYPOYHOE IVIAHUPOBAHME 11 KJIACC «AJjre0pa u HavaJia MaTeMaTH4Y€CKOr0 aHAJIN3a»

34

2

2

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kourporbibie  Ipaxrireckie ilsyqeﬂnﬂ :)Iﬁfc)l;l;oBaTeanme
padoThI padoThI pecypebi
Crenenb ¢ palliOHATBHBIM IMOKa3aTeIeM 1
CBolicTBa CTENEHU
3 [IpeoOpazoBaHue BEIpAXKCHUH, 1
COJIep KaIlMX PALlMOHAIBHBIE CTEIIEHU
4 IIpeoOpa3oBaHue BBIpAKEHUI, 1
COJIEPIKAIMX PALIMOHAIBHBIE CTENIEHU
5 IIpeoOpa3oBaHue BBIpAKEHUI, 1
COJIEPIKAIMX PALIMOHAJIBHBIE CTEIIEHU
6 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHbIe YypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHast GyHKIMS, €€ CBOIICTBA U 1
rpaduk
KonrtponsHas pabora no teme "Crenens ¢
12 palOHaIbHBIM IIOKA3aTENIEM. 1 1

[TokazarenbHas pynkuus. [lokasarenbHble
YpaBHEHUs U HEpaBeHCTBA"




13

Jlorapudwm uuca

14 JlecsaTHuHBIC U HATYpaJIbHBIC JTOTapU(PMBbI

15 [IpeoOpa3oBanue BHIpAKEHHIA,
COJIepKALIHX JIOTapU(PMBI

16 [IpeoOpa3oBanue BHIpAKEHHIA,
COZIep KaLIHX JIOTapU(MBI

17 IIpeoOpa3oBaHue BbIpAKEHUIH,
COZIepKaLIHX JIOrapU(MBI

18 [IpeoOpa3oBanue BBIpAKEHHIA,
CoJIepKaLIHX JIOrapu(MBI

19 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmudeckue ypaBHEHUS 1
HEpaBEHCTBA

29 Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBa
U rpaduk

24 Jlorapudmuueckas pynkuus, e€ cBoicTBa
U rpaduk

o5 Tpuronomerpuveckne GyHKIIUH, UX
CBOICTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

97 Tpuronomerpuueckue GyHKIUH, UX

CBOICTBa U Tpaduku




Tpuronomerpuueckue GyHKIUH, UX

28 .
CBOWCTBA U IrpapuKu

29 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

30 ITpumMepbl TPUrOHOMETPHUECKUX
HEpPaBEHCTB

31 [TpumMepsbl TPUTOHOMETPHUECKUX
HEpPaBEHCTB

39 [TpumMepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB
KonrtponbHas pabora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudpmuueckue ypaBHEHUs U

33 HepaBeHCTBA. T pUTOHOMETPHUYECKHE
GyHKIMH B UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HenpepbiBHble QyHKIIUT

35 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

36 MeTto HHTEPBAIOB IS PETICHHSI
HEPaBEHCTB

37 [TpousBonHas GyHKIUU

38 [TpousBomHas GyHKIIUU

39 I'eomerpuueckuil u GU3NIECKUN CMBICI
MIPOU3BOIHOMN

40 I'eomerpuueckuii U GU3NIECKUNA CMBICIT

MIPOU3BOIHOMN




41

[Tpon3BoHBIE NIEMEHTAPHBIX (HYHKINI

42

43

[Ipou3BoHbIE AIE€MEHTAPHBIX (PYHKINN

[IpousBoHas CyMMBl, IPOU3BENCHMS,
4acTHOrO (QyHKIUH

44

45

46

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DyHKIIUH

IIpou3BosHas CyMMBbl, IPOU3BEICHMUS,
4acTHOTO GyHKIUI

IIpuMeHeHne NpoOn3BOIHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

48

49

50

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxaenne HanOoIbIIETO U

HaANMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPEC3KC

51

Haxoxnenue HanOOJIBIIEr0 1
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke




52

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCeHUs (YHKIIUU Ha
OTpe3Ke

53

Haxoxneaue HauOoJIbLIErO U
HAaWMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpe3Ke

54

55

56

57

HaxoxxneHre HanOoIIbIIIero u
HAaNMCHBIICTO 3HAYCHUA q)yHKIII/II/I Ha
OTpe3Ke

HaxoxneHnue HauOOIbIIEro U
HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

IIpumMeHeHre NpOU3BOIHON A1
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax, JUIsl ONPEIEICHUS
CKOpOCTH TIpoliecca, 3aaHHOro (hopMyson
WK rpaduKoM

KonrtponbHas pabora no Teme
"IIponsBonHas. IIpumenenune
MPOU3BOJHOMN"

58
59

[TepBoobpaznas. Tabnuia nepBooOpa3HBIX

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX

60

WuTerpain, reomeTpudeckuil 1 GpuU3ndecKuit
CMBICJI HUHTErpajia

61

WuTerpain, reomeTpudeckuit 1 GpuU3ndecKuit
CMBICII MHTErpaJia

62

WuTerpan, reoMeTpruueckuil 1 (pru3nyecKuii
CMBICJI HHTErpajia




Brruncnenue uaTerpana mo popmyiie

63 Herorona—IJleitOnuna

64 Brruncnenmne uaTerpana mo popmyiie
Herorona—IJleitOHuna

65 Brruncnenue unrerpana no ¢popmyiie
Herorona—IJleitOnuna

66 Breruncnenune uHTErpana mo Gopmyiie
Herorona—JleitOauna

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucreMpl TMHEVHBIX YPaBHEHUN

69 Pemenue npukiaaHbIX 33729 ¢ TTIOMOIIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

70 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
CHcTeMBI ¥ COBOKYITHOCTH TIEITBIX,

71 paIoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, Jorapu(PMUIECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMBI U COBOKYITHOCTH TIEITBIX,

7 paIMoHaIBHBIX, HPPANMOHATBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUECKUX
ypaBHEHUI U HEPABEHCTB
CHcTeMBI ¥ COBOKYITHOCTH TIEITBIX,

73 paIMoHaIBHBIX, HPPANMOHATBHBIX,
MMOKa3aTeIbHBIX, Jorapu(PMHIECKUX
ypaBHEHU U HEPABEHCTB

74 CucreMbl ¥ COBOKYITHOCTH LIENbIX,

pallOHAJIBHBIX, HppallOHAJIbHBIX,




MOKa3aTeIbHBIX, JOTapu(pMUIECKIX
YPaBHEHUW U HEPABEHCTB

Hcnonp3oBanue rpagukoB GyHKIMNA 15

& peLIeHusl ypaBHEHUN U CUCTEM

76 Hcnons3zoBanue rpadukoB PyHKITUN IS
pellleHrs ypaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U

77 HEPAaBEHCTB K PEHICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00macTei
HAyKH U peallbHOM KU3HU

78 KonTponbhas padota no teme "UnTerpan
u ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HatypanbHble u 11enple yricna B 3a7auax u3
peanbHON KU3HU

80 HatypanbHble 1 11e7ple yricna B 3a7auax u3
peanbHOU KU3HU

81 HatypanbHble u 1enble yrcia B 3aja4ax U3
peanbHON KU3HU

82 [Ipu3Haku JenMMOCTH LETBIX YUCEN

83 [Tpu3Haku JETUMOCTH TIEIBIX YUCEIT

84 [Ipu3Haku AeNMMOCTH LEIbIX YUCEI

85 [ToBTOpeHue, 06001IeHNE,
cUCTEeMaTHu3allus 3HaHUM. Y paBHEHUs

86 [ToBTOpenue, o6o0mEeHNe,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

87 [ToBTOpeHue, 06001IEHNE,

cUCTEMaTU3alus 3HAHUM. Y paBHEHUS




[ToBTOpenue, 06001eHNE,

88 cucTeMaTu3alus 3HaHU. Y paBHEHUS

89 [ToBTOpenue, 06001IEHNE,
cUCTEeMaTU3alus 3HaHUM. Y paBHEHU

90 [ToBTOpeHue, 0600mIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

01 [ToBTOpeHme, 06001IEHNE,
cucTeMaTtu3alnus 3HaHui. HepaBeHcTBa

92 [ToBTOpenHme, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBeHcrBa

03 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTtu3anus 3HaHui. HepaBeHcTBa

94 [ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanus 3Hannil. HepaBeHcrsa
[ToBTOpenue, o6o0IIEHNE,

95 cucrteMaTtu3zanus 3HaHnil. CHCTEMBI
YpaBHEHUU
[ToBTOpenue, 06001IeHNE,

96 cucrtemMaTusaius 3HaHui. CHCTEMBbI
YpaBHEHUI

97 [ToBTOpenue, 06001IeHNE,
cucremaTtusauus 3HaHuil. OyHKIUU

98 [ToBTOpenue, o6o0mEeH e,
cucremaTtusanus 3HaHuil. DyHkuumn

99 HToroBasi KOHTpOJIbHASA paboTa

100 HroroBast koHTpobHAs paboTa




O0001menue, cucTeMaTH3alds 3HAHUH 3a

101 KypcC aJIreOpbl ¥ Ha4all MaTeMaTUYECKOTO 1
ananu3za 10-11 knaccos
O0001menue, cucTeMaTH3alds 3HAHUH 3a
102 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro 1
aHasn3a 10-11 kmaccos
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
I[MTPOT'PAMME
IHoypounoe miuanupoBanue 11 KIACC I'EOMETPUSA
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue Aara unppossie
Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoTshI padoThI
pecypchl
1 Cdepa u map: meHTp, paanyc, IuameTp; 1
IJIOMIA/Ib IOBEPXHOCTH Chephl
Bzaumnoe pacnonoxenue chepsl U
2 TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K 1
cdepe; miomans chepsl
3 N3obpakenue cdepsl, mapa Ha 1
mwiockoctu. CedeHus mapa
[unHapudeckas MOBEPXHOCTD,
4 oOpa3zyromue MUITHHIPHIECKON 1

MOBEPXHOCTHU, OCh IUIMHIPUYECKOI
MTOBEPXHOCTHU




[Hunwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIomaas OOKOBOU M OJIHON
MMOBEPXHOCTH

N300parkeHre NUIMHAPA HA TNIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIEPIEHAUKYISIPHON OCH
IUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKON ITOBEPXHOCTU

Konyc: ocHOBaHue U BepuInHAa,
oOpasyromas 1 0Ch; TJIOMIAIb OOKOBOI
Y TIOJIHOW ITOBEPXHOCTH

10

11

12

VYceu€HHbI KOHYC: 00pa3yromue u
BBICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHust KoHyca
(TII0CKOCTHI0, MapaljiesIbHOM
OCHOBAHUIO, U TNIOCKOCTBIO,
MPOXOJIAIIEeH Yyepe3 BEpIINHY)
KomOuHnanus ten BpameHus u
MHOTOTPaHHUKOB

MHOrorpaHHuK, ONMMUCaHHBINA OKOJIO
cdepsl; cdepa, BIMcaHHAsS B
MHOT'OIpaHHUK UJIK B TCJIO BpalllCHUA




ITonsaTtue 00 00béMme. OCHOBHEIE

13 . i
CBOICTBa 00BEMOB TEN

14 O0BéM UIHHIIpA, KOHYCA

15 O06bEM mapa u wionmaab chepsl
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CooTHOUIeHNSsT MEXIY TUIOIAAIMU
MMOBEPXHOCTEH, 00BEMAMHU IMTOA00HBIX
Ten

17 KonTponbnas padora no temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

19 CroxeHne ¥ BRIYMTaHHE BEKTOPOB

20 YMHOKX€EHNE BEKTOpa Ha YNCIIO0
Pasnosxxenne BekTopa 1o TpéM

21 HEKOMITJIaHApHBIM BekTopaM. [IpaBuiio
napasiesnenumnea
Pemenne 3ama4, CBSI3aHHBIX C

22 MIPUMEHEHUEM MTPaBWJI JEUCTBUM ¢
BEKTOpaMH
[IpsmoyronbHas cucreMa KOOpJHHAT B

23 npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimme 3aauu B KOOpAUHATAX

24 VYron mexay BekTopamu. CkansipHoe
MIPOU3BECHNE BEKTOPOB

o5 Brruncnenue yrioB Mex1y NpsSIMbIMH U

IIJIOCKOCTAMU




26

KoopanHaTHO-BEKTOPHBIN METOX IIPU
PEILIECHNN T€OMETPUYECKUX 3a1a4

27

28

29

30

KonrponsHas pabora o Teme
"BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE U
cucteMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpeHue, 06001mIeHNE 1
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

31

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1a4un
TUTAHUMETPUHU ¥ METOJIbI UX PEIICHUS

32

[ToBTOpeHme, 0600mEeHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUU

33

34

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC. BEPOATHOCTDb U CTATUCTHKA.

Ne i/

Tema ypoka

[ToBTOpEeHME, 0000IICHUE,
cucreMaru3anus 3HaHui. CiyJaiiHble
OTIBITBI U BEPOSTHOCTH CITYJAHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001ICHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[ToBTOpenue, 06001IeHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI M BEPOSITHOCTU CITy4alHBIX
coOpITuii. Cepun HE3aBUCUMBIX
HCIIBITAaHHI

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTbI

IIpakT4yeckue
padoThbI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI




[Ipumeps! npuMeHeHus

5 MaTeMaTHYECKOro OKUIAHUS
(cTpaxoBaHue, JIOTEpEs)

6 MaremaTnueckoe 0XKUAAHUE CYyMMBbI
CIIyYalHBIX BETUYUH
MaremaTnueckoe oxkuiaHue

7 reoMEeTPUYECKOro 1 OMHOMUAIBHOTO
pacnpeneneHui
MaremaTnueckoe OKugaHue

8 reoMEeTPUYECKOro 1 OMHOMUAIBHOTO
pacrpeaeneHuit

9 Jucnepcus u ctaHapTHOE
OTKJIOHEHUE

10 Jucnepcus u ctanaapTHOE
OTKJIOHEHHE

1 Jlucniepcun reoMeTpUYECKOro U
OMHOMMAJIBHOTO pacrpeieieHus

12 [IpakTuueckas pabora c
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUIL

13 3akoH 6onpIIMX yncesn. BeiOopouHslii
METOJT MICCIIEIOBAHUI

14 3akoH OonbIIMX yucen. BeiOopouHbIii
METOJ HUCCIIEOBAaHUN

15 [TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

16 Wrorosast KoHTpOJIbHASA paboTa

17 IIpuMeps! HePEPBIBHBIX CIIyYalHbIX

BCJIMYHH. cI)yHKI_[I/UI IIJIOTHOCTHU




pacnpenenenus. PaBHomepHoe
pacrpeziesieHue 1 ero CBOMCTBa

18

[IpuMeps! HeNPEPBIBHBIX CIIyYalHbIX
BelnnurH. OyHKIUS II0THOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHle U €ro CBOMCTBA

19

20

21

3ajauu, NIpUBOASIINE K HOPMAJIbHOMY
pacnpenenennto. OyHKIUA MIOTHOCTH
Y CBOMCTBAa HOPMAJIBHOT'O
pacnpeneneHus

[TpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
[ToBTOpEHME, 0000IICHUE 1
cUCTEeMaTU3aIus 3HaHUM.
OnucarenbHas CTaTUCTUKA

22

[ToBTOpenue, o6odIIEHNE U
cHUCTeMaTU3alus 3HaHW.
OnucarenbHas CTaTUCTUKA

23

[ToBTOpenue, o6obIIEHNE 1
cuctemaru3anusa 3HaHui. OTIBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMA

24

25

[ToBTOpeHnue, 0600IIEeHNE U
cucreMarusanys 3HaHuN. OIIBITEI C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMA
COOBITHSIMHA

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMaTu3anusd 3HaHui. Beraucienne




BEPOSATHOCTEH COOBITHIA C
npuMeHeHueM (Gopmyi u rpadgudecKkux
METOJIOB (KOOpAUHATHAS MpsiMasi,
JIepPeBO, TUarpamMma Jusepa)

26

27

28

29

30

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHIA C
npuMeHeHueM (HopMyl U rpadudecKux
METOJIOB (KOOpAUHATHAS MpsMasi,
JepeBo, nuarpaMmma Disepa)
[ToBTOpeHue, 0600IICHNE 1
cucTeMaru3aius 3HaHui. Berancienue
BEPOSTHOCTEH COOBITHI C
npuMeHeHueM (HopMyl U rpadudecKux
METOJIOB (KOOpAUHATHAS MpsiMasi,
JIEpEeBO, IuarpaMmma Jisepa)
[ToBTOpenue, 060061IeHUE U
cucTeMartu3anus 3HaHui. Berancienue
BEPOATHOCTEH COOBITHII ¢
npuMeHeHueM (HopMyI U rpadudecKux
METO/I0B (KOOpJAMHATHAS TIpsiMas,
JepeBO, TuarpamMmma Jusepa)
[ToBTOpeHnue, 0600IIeHNE U
cuctemaruzanus 3HaHui. CrryyaiiHbie
BEJIMUMHBI U pactpeaeeHus

[ToBTOpenwme, 0600IIEHNE 1
cuctemarusanus 3Hauui. CiyyaiiHble
BEJIMUMHBI U paclpeaeieHus




[ToBTOpeHnue, 0600IICHNE 1
CHCTeMAaTH3allHs 3HAHUH.

31 1
Matrematuueckoe 0Xu1aHne
CIIy4ailHON BEJIMYMHBI
[ToBTOpeHnue, 0600IICHNE U

39 cUCcTeMaTu3alys 3HaHuH. 1
MaremaTrueckoe OXUJIaHue
CIy4yallHO! BEJIUYHHBI

33 Wrorosas koHTpOIBbHAS paboTa 1

34 [ToBTOpECHHE, 0606H16HI:I€ u 1
CUCTeMAaTH3alMsl 3HAaHHUH

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
AnrebOpa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsrun 10.M., TkaueBa M.B. u npyrue, AkuuoHepHoe 001ECTBO

«3marensctBo «lIpocBemienre»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=17

http://www.fipi.ru

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Algebra 10

https://resh.edu.ru/subject/51
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