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OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O TIPEJMETA
«MATEMATHKA» (yriy0JieHHbIii YPOBEHb)

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MareMaTtuke yriyOJIEHHOTO YPOBHS JJisi OOyYaromIuXxcsl Ha
YpOBHE cpeaHero obmiero oopaszoBanusi pazpadorana Ha ocHoBe OI'OC COO c¢
y4éTOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWMW,  MPEABABISIEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHUIO, W TPAAUIMN POCCHICKOTO 0O0pa30oBaHU.
Peanuzanusi mporpaMmbl MaTeMaTHKE OOECIEUMBACT OBJIAJICHUE KIIFOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSI U HEIMPEPHIBHOTO
oOpa3oBaHusl, 1IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOIO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIINXCA.

B mporpamme mo mMareMatuke ydTeHbl uaeu U TosiokeHUs «Konmenmuu
pa3BUTHSI MaTeMaTu4YecKoro oopazoBanus B Poccuiickoit denepanum.

B cooTBeTcTBUMU C Ha3BaHWEM KOHIIEMIIMU MaTeMaTH4eckoe 00pa3oBaHME
JIOJKHO, B YaCTHOCTH, PelIaTh 3ajauy oOecriedeHuss He0OX0MMOI0 CTpaHe Ynciia
oOyyJarommxcsi, MareMaTH4ecKass TMOJrOTOBKAa KOTOPBIX JIOCTaTO4YHA ISt
NpPOJOKEHUS ~ O00Opa3oBaHMsl 1O  PAa3IUMYHBIM  HANpaBJICHUSAM,  BKJIOYas
npenojaBaHue MaTeMaTHUKH, MaTeMaTUYeCKue HCCIeAoBaHus, padoTy B cdepe
MH(MOPMAITMOHHBIX TEXHOJIOTUH M JPYTUX, a TakKXe O00eCreueHus IJis KaKJI0ro
00y4aromerocss BO3MOXKHOCTH JOCTHUKEHUS MAaTeMaTUYeCKOW TOATOTOBKU B
COOTBETCTBHH C HEOOXOIMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMmMa 1o MaTeMaTHKe YrIIyOJIEHHOTO YPOBHSI.

B snoxy nudposoit Tpanchopmariiu Bcex cep 4enoBeYeCKO e TeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 Xopolien
MaTEeMaTUYeCKON MOATOTOBKU. DTO OOYCIOBJICHO TEM, YTO B HAIM JHU PACTET
YUCJIO CHEIUATbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKH: U B cpepe IKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,
U Jlake B TyMaHMTapHbIX cdepax. Takum o00pa3zoM, Kpyr OOydarOUIUXcs, s
KOTOPBIX MaTeMaThKa CTAaHOBHTCS 3HAYUMBIM TIpeIMETOM, (PyHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO paciupsieTcs. B Hero BXOIAT HE TOJBKO
oOyyaromuecs, IUIaHUPYIOIIUE 3aHUMAThCS TBOPYECKOW U HCCIIEIOBATEIIbCKOMN
paboToii B 00acTH MaTeMaTuKH, HHQOpMATUKH, GU3UKH, SKOHOMUKH U B APYTHX
00J1acTsIX, HO ¥ T€, KOMY MaTeMaTHKa Hy»KHa JIJIS UCTIOJIb30BaHUsI B TpodecCcusix, He
CBSI3aHHBIX HEIMOCPEICTBEHHO C HEM.

[TpuknagHas 3HaYMMOCTh MATEMATUKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM
SABJISIOTCS  (yHIAMEHTAIbHBIE CTPYKTYPhl HAIlETO0 MHUpPA: MPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJUYECTBEHHBIC OTHOIICHHS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTH W
KaTerOpuM  HEOMPEeAENEHHOCTH,  OT  MPOCTEHIIMX,  YCBaMBaeMbIX B
HEMOCPEIACTBEHHOM OIIbITE, 10 JOCTATOUYHO CIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS
HAYYHBIX M TE€XHOJOTMYECKUX HJIeW. be3 KOHKpPETHBIX MaTeMaTHYEeCKUX 3HAHUU
3aTPyJIHEHO MOHUMAaHUE MPUHIUMIIOB YCTPOMCTBA U MCIIOJIb30BAHUS COBPEMEHHOM



TEXHUKH, BOCIPHUATHE W  HUHTEpIpeTalus pasHOOOpa3HOM  COLMATIBHOM,
HYKOHOMHUYECKOM, MONUTHYECKOW HHPOpManuu, MaaodpQpekTuBHa MOBCEIHEBHAS
npakTU4YecKas JesTeabHoCcTh. Bo  MHorux cdepax mnpodeccuoHalbHON
NESATEIbHOCTH TPEOYIOTCS YMEHUS BBIMOJIHATH PACU€Thl, COCTABIATH alTOPUTMBI,
OPUMEHSATH (OPMYJIbI, MPOBOJUTH T€OMETPUUECKHE H3MEPEHUS U TOCTPOCHUS,
YUTaTh, 00padaThIBATh, HHTEPIPETUPOBATH U MPEACTABIATH UHPOPMAILIMIO B BUJIE
Ta0JIHIl, TUarpaMM U rpauKoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OnHOBpEMEHHO C paclupeHueM cdep TMNpUMEHEHUs MaTeMaTHKUd B
COBPEMEHHOM 00IIIecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMATHYECKUN CTHITH
MBIIIEHUS, TIPOSBIIAIONINIICS B ONIpeAeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce
U3YYeHUs] MATEMaTUKU B apceHaJl NPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKUIUS U ASAYKIUs, 0000IIeHue u
KOHKpETH3alis, aHajJu3 W CHUHTe3, Kilaccuukamuss U cucTeMaTu3anus,
abctparupoBanue u aHajmorus. OOBEKTbl MAaTEMaTUYECKUX YMO3AKIIOUEHUH,
IpaBUiia UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUH,
CHOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYIUPOBATh, 0OOCHOBBIBAThH U JOKAa3bIBaTh
CYXJICHHUSI, TEM CaMbIM (DOPMUPYIOT JJIOTUYECKUI CTUIIb MbIIIEHUS. Benyimas poib
NPUHAIIICKUT MaTeMaThuKe B (POPMUPOBAHUU AJITOPUTMUYECKON KOMIIOHEHTHI
MBIIJICHUSS ¥ BOCIMUTAHUW YMEHUU JIeWCTBOBATh MO 3aJIaHHBIM aJITOPUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus
3aJ1ay — OCHOBBI JUIsl OpraHU3aliyd YYeOHOU IeATETbHOCTH Ha YPOKAaX MaTeMAaTUKU
— pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHASI CTOPOHBI MBIIIJICHUS.

OOyueHue MaremaTHke JAET BO3MOXKHOCTh Pa3BHBaTh y OOyYaroUIUXcCs
TOYHYIO, PAallMOHAIBHYIO M MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduUeCcKrue CpeCTBa sl BIPAKEHUS
CYXJCHHUN 1 HATJSAHOTO UX MPEICTAaBICHHUS.

HeoOxoauMbplM  KOMIOHEHTOM  OOLIEH  KyJAbTYpsl B  COBPEMEHHOM
TOJIKOBAaHWU  SBJIAETCA  OOllee 3HAKOMCTBO C  METOAAMHM  TO3HAHHUSA
JNEUCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE W METOJE MATEMAaTUKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX M I'yMaHMTApPHBIX HAayK, 00 OCOOCHHOCTSIX
MPUMEHEHUS MAaTEMATUKH JIJISl PEIICHUs HAYYHBIX W MPUKIATHBIX 3a/1ad. TakuMm
o0Opa3oM, mMaTeMaTHyeckoe 0Opa3oBaHHME BHOCUT CBOW BKJaJ B (hOpMHpOBaHHE
oO1el KyJlIbTYphl YEJIOBEKa.

N3yyenne MaremMaTHKd CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
4yeJioBeKa, MOHMMAHMIO KPacoOThl M M3SIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPHUH.

[IpuoputeTHbiMu TIesIMU 00yueHust matematuke B 10-11 kmaccax Ha
yrayOn€HHOM YPOBHE IIPOIOJIKAIOT OCTABATHCA:

(opMupOBaHUE HEHTPATBHBIX MATEMATUYECKUX MOHATHH (YUCIIO, BEIUYUHA,
reoMeTpuueckas (Qurypa, NepeMeHHas, BEpPOSTHOCTb, (YHKIIUS, MPOU3BOHAS,
UHTErpas),  O00eClmeynBaIONIMX  MPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTh
MaTeMaTHYECKOTro 00pa3oBaHUsI 00YJarOIINXCS;



MO/BEICHUE OOYYAIOIMIUXCSl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPY>KAIOLIEr0o MHUPA, TOHUMAHUID MAaTEMATHUKHA KaK
4acTH O0IIel KyJIbTypbl YEJIIOBEUECTBA;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

dbopmupoBanre (HYHKIIMOHAIBLHON MaTeMaTH4YeCKOW TpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEeMAaTUYECKHUE ACTIEKThI B PEAIbHBIX JKU3HEHHBIX CUTYAIUSIX U IPU
W3YYEHUHM JIPYTUX YYEOHBIX MPEIAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (PopMyIupoBaTh HMX Ha A3bIKE MaTEMATUKU U CO3/1aBaTh
MaTeMaTUYECKUE MO, TPUMEHITh OCBOCHHBIM MaTeMaTUYECKUI ammapar aJis
pelIeHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPHPETUPOBATh U OILICHUBATH
MOJTyYEHHbIE PE3YIIbTATHI.

OcHOBHBIMM JIMHUSIMH cojepxaHuss wmateMmarnku B 10-11 kimaccax
yrayOn€éHHOTO ypOBHS  sBisitoTca: «Ywcina ©  BBIYUCHECHHS», «Anredpa»
(«AnreOpanyeckue BBIPOKEHUS», «YpaBHEHHMs W HepaBeHCTBay»), «Hauana
MaTeMaTthyeckoro aHammzay, «leomerpusi» («['eomerpuyeckue ¢GuUrypel U HX
CBOMCTBa», «lVI3MepeHne TeoOMETpUUYECKUX BEIMYUHY»), «BeposTHOCTh W
CTAaTUCTHUKAY». JlaHHbIE JTMHUU Pa3BUBAIOTCS MapaLICNIbHO, KaXJasi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBHUCHUMO OJIHA OT JPYToi, a B TECHOM
KOHTaKTe W B3auMmojiecTBuu. Kpome »sToro, ux oOBEAMHSET JOTHYECcKas
COCTaBJISAIONIAs, TPAJUIMOHHO TPUCYIIas MaTEeMaTHKE W MPOHU3BIBAIONIAS BCE
MaTeMaTHYECKHE KypChI U cosiepxkaTenbuble TuHun. ChopmynupoBannoe Bo PI'OC
COO TpeboBaHHE «YMEHHE OIEPUPOBATH MOHATUSMH: OIpPEACIICHUE, aKCUOMa,
TeopeMa, CIEeJCTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTEIhCTBO, PABHOCHUJIbHbBIC
bopMyIMpOBKH, yMeHUE (QOpMyIHUpOBaTH OOpPAaTHOE M  IPOTHUBOIOJIOKHOE
YTBEPKJICHUE, TPUBOJUTH MpUMEpPhl W KoHTprpuMmepsl, DenepanpHas padouas
nporpaMma UCIOJb30BaTh METOJ, MAaTeMaTUYECKOW WHAYKIWU, MPOBOIUTH
JIOKa3aTEJbHbIE PACCYyXIEHUS NpPU PEIICHUU 3a]ay, OIECHUBATh JIOTHYECKYIO
MPaBUIBLHOCTh PACCYXKIICHMID» OTHOCHTCS KO BCEeM Y4YeOHBIM Kypcam, a
dbopMHUpOBaHUE TOTUYECKUX YMEHUH pacrpeiessieTcs TI0 BCeM rojaM oO0ydeHus Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO wmartemaTuka SBISETCS 0O0S3aTEIbHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpaszoBanusi. Hacrosimeidt mnporpammoit 1o
MaTeMaTHKe MpeycMaTpruBaeTCsl u3ydeHrue yaeOHoro npeamera «MaremaTuka» B
paMKax TpEX yueOHBIX KYpCOB: «Alredpa W Hauajia MaTEMaTUYECKOTO aHaIu3a,
«I"eoMeTtpus», «BeposSTHOCTh U CTAaTUCTHKAY. DOPMUPOBAHUE JJOTUUECKUX YMEHUHN
OCYUIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00YUYEHHUsI Ha YPOBHE CPETHEr0 OOIIEero
oOpa3oBaHusl, a SJIEMEHTHI JIOTUKHU BKJIIOYAIOTCA B COJIEPKAHUE BCEX HA3BaHHBIX
BEIIIIE YYCOHBIX KyPCOB.

OO0miee KOJUYECTBO 4YACOB, HAMPABJICHHBIX HA W3y4YEHHWE MATEMATUKH Ha
yrayonenHom ypoBHe — 544: B 10 ximacce — 272 4vaca (8 gacoB B Heaenmo), B 11
Kiacce — 272 4Jaca (8 4acoB B HEJIEIIIO).



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakiaHCKOro BOCHUTAHUS: CPOPMUPOBAHHOCTH I'PAKIAHCKON MOZHUIIMH
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHUIMCKOTO OOIIECTBa,
MPEACTABICHUE O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBICHHUH, MPOLEAYp TIpakIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl H
Ipyroe), yYMEHHE B3aMMOJCHCTBOBATh C COLMAIbHBIMU HWHCTUTYTAaMU B
COOTBETCTBHH C UX (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) NOaTpUOTUYECKOTO BOCIUTAaHUA: CPOPMHUPOBAHHOCTH POCCHUUCKOM
TPaXTAHCKOW MIEHTUYHOCTH, YBKEHUS K MPOIIOMY M HACTOSIIEMY POCCHICKON
MaTEeMaTHKH, IIECHHOCTHOE OTHOIICHNE K JOCTIKEHUSAM POCCHHUCKUX MAaTEMaTHKOB
U POCCUHCKONM MaTeMaTHMYE€CKOW IIKOJbI, MCIOJIb30BAHUE ITHUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMS: OCO3HAHUE TYyXOBHBIX IIEHHOCTEU
POCCHUICKOTrO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MOBEJICHUS, CBS3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKCHUI HayKu |
JESATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJ]a B IOCTPOCHUE YCTONUNBOIO
Oyny1ero;

4) 5CTeTUYECKOT0 BOCTIMTAHUS: CTETUYECKOE OTHOIIEHUE K MHUPY, BKITIOYas
ACTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH,
paccyXJIeHN, BOCIPUMMYHBOCTh K MATEMAaTHUCCKUM acCTleKTaM Pa3JINYHbIX BUIOB
UCKYCCTBA,

5) ¢usnueckoro BocmUTaHUSA: CHOPMHUPOBAHHOCTH YMEHHUS MPUMEHSTH
MaTeMaTUYECKHE 3HAHUS B MHTEpecax 370pOBOro M 0e30MacHOro olOpasa »KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pOBbI0  (310pOBOE IHTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nuecKas
aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHWE TPU 3aHATUSIX CIOPTUBHO-
03JI0POBUTENILHOM JAEATEIBHOCTHIO;

6) TpyAOBOTO BOCHMTAHHUSA: TOTOBHOCTb K TPYyIy, OCO3HaHHE ILIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K PAa3IHUHbIM cepam mpodeccCHoHaTbHON AesTEIHbHOCTH,
CBSI3aHHBIM C MAaTEMATUKOHN U €€ MPIIOKEHUSIMU, YMEHUE COBEPIIIATh OCO3HAHHBIN
BBIOOp Oyayiei npodeccun U peanu3oBbIBaTh COOCTBEHHBIC KU3HECHHBIC ILJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH IKU3HU, TOTOBHOCTh K AaKTHBHOMY
YUaCTHIO B PEIICHUH MPAKTHUECKUX 3a/lad MaTEeMaTHYeCKON HaNpaBJICHHOCTH;
®denepanbpHas paboyas mporpamMmma

7) SKOJOTMYECKOTO BOCIUTAaHUA: CPOPMUPOBAHHOCTH IKOJIOTMUECKOU
KyJIbTYphl, TOHHMMAaHUE BIMSHUS COIMAIHPHOPKOHOMHUYECKUX TMPOIECCOB Ha
COCTOSIHHE MPHUPOJHOM U COLMAIBHOM Cpellbl, OCO3HAHKE TTI00aIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIeM, OPUEHTAINS HAa MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUN



JUISL peIlIeHHs 3a7]a4 B 00JIaCTH OKPYXKAIOIIe cpe/ibl, IJIaHUPOBAHKUE MOCTYIKOB U
OILICHKH UX BO3MOJKHBIX MOCJEACTBUI JIJIsl OKPYXKAIOIIEH CPEIbl;

8) ILIEHHOCTHM HAyYHOI'0 TMO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M OOIIECTBEHHOM
NPaKTUKH, [MOHUMAaHWE MAaTEMaTUYeCKOM HayKu Kak c@epbl YeloBEeYECKON
JESATEIbHOCTH, JTANoOB €€ Pa3BUTUS W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3AIIUU,
OBJIaJICHUE SI3bIKOM MAaTE€MAaTUKH U MaTeMaTHYeCKOW KYyJIbTypod Kak CpeICTBOM
MO3HAHUSI MUpPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HUCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare u3ydeHHss MaTEMAaTHKA Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanus y oOywatomierocas OyayT c(hOpMUPOBAaHBI IO3HABATENIbHbBIC
YHUBEpCAIbHBIC YUEOHBIE AEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE yUeOHbIC
JIEUCTBUS, PETYJISTUBHbIC YHHUBEpPCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
JEATEIIbHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS JJisI OOOOIIEHUS M CpaBHEHUS, KPUTEPUU MPOBOJUMOIO aHAJIU3A;
BOCIIPUHUMATh, POPMYIUPOBATH U MTPEOOPa30BLIBATH CYKJICHUS: YTBEPIAUTEIbHbBIC
U OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI  3aKOHOMEPHOCTEH M MPOTUBOpPEUYUM;  JenaTh  BBIBOJALI €
UCIIOJb30BAHUEM  3aKOHOB  JIOTMKHM,  JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIOUYCHUN 0 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTpPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CHOCOO perieHus: y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOoJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciienoBarejbCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIILCKUM HWHCTPYMEHT ITO3HAHMS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO TMO3MIMI0, MHEHHE, MPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SIBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH,
SBJICHUSIMU, IPOLIECCAMU;



CaMOCTOSITENIbHO (POPMYITUPOBAaTh O0OOIIEHUS U BBIBOJBI MO pe3yabTaTam
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3YyJbTAaTOB, BHIBOJAOB M O0OOIIEHUI; TPOTHO3UPOBATH BO3ZMOKHOE
pa3BUTHE IPOLECCA, @ TAK)KE BBIBUTATh IIPEAIIOIOKEHNS O €r0 Pa3BUTHUH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIITH 1e(DULUTH UHPOpPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC W I PpELICHHU 3a/add; BbIOMpPAaTh WHOOPMAUUIO U3 HCTOYHHKOB
Pa3JINYHBIX THIIOB, AHAJIM3UPOBATH, CUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

CTPYKTYPUPOBaTh MH(OPMAIIUIO, MPEACTABIATh €€ B pazIuyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUUeCcKH;

OLICHUBATh HaJEXKHOCTD uH(popMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh INOSCHEHUS 110 XOJYy pELICHUs 3a/laud,
KOMMEHTHPOBATh NOJIyYECHHBIN PE3yJIbTaT;

B X0JIe OOCYKJE€HHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl,
npoOJiemMbl, pelaeMod 3a7auyd, BbBICKA3blBaThb WJEH, HAIIEJICHHbIE Ha TOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHl PEIICHUS 3aa4M, SKCIEPUMEHTA, UCCIEA0BAHUA,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHMS € YYETOM 3a1ay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1elCTBUA

Camoopranuzamnus:

COCTaBIISATh IUIAH, aJITOPUTM PEILIEHUS 3a/1a4M, BBIOUPATH CIIOCOO PEIIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMaIUu.

CaMOKOHTPOJIb:

BJaJIeTh HABBIKAMHM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

IPEABUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHUHN 3aa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSAM, OOBSCHATH IPUYHHBI
JOCTHKEHUS WIIM HEAOCTUKEHHSI PE3ybTaTOB JCSTEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAMBUIYabHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisirhb
BUJIBI pabOT, IOTOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIoBbIX dopmax paboThl (0OCYXJIeHHS, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPITHHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaHbl, OIICHMBATh KA4€CTBO CBOETO BKJIAa
B 0OmuUiA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIEUCTBHS.

IIpeaMeTHBIE pe3yJbTAaThl OCBOCHUS (efepaibHOM paboUelt MporpaMMEI IO
MaTeMaTHUKe MPEJCTaBICHBI M0 ToJaM OO0ydYeHHUsS B paMKax OTIACIbHBIX yUeOHBIX
KYPCOB B COOTBETCTBYIOIIUX Pa3jesiax HACTOSIIEH MPOTrpaMMBlI.



OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIIMCKA
Y4eOnbiii Kypc «Anredpa W Hadajga MaTEeMaTUYECKOTO aHAIM3a» SBISETCS

OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUSI BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTHYECKOe U aOCTPaKTHOE MBIIICHHE O0yUYaIoIUXCs Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOLECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJI€BaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTudeckon opme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MIO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTH4YECKOIO
aHann3a» OOyYarolNIUecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEATbHBIX CUTyaluH,
WHTEPHpPETAllUd  TOJYyYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMM.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIbHOCTH, TpeOyromed MpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHATTU3a»
BBIJICJICHBI  CIIEYIOLIUE COAEPKATENbHO-METOANYECKNE JUHUU: «Yucna wu
BbluncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
oOyuyeHus Ha YpOBHE CPEHET0 00I1Iero 00pa30BaHusl, ECTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MNPUMEHATHh 3HaHUS,
NOJIyYEHHBIE MpPU H3YYEHMM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOM 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JIMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE  yAensercs  (POPMHPOBAHUIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCHOJIb30BAHUE PaA3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXgoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: JACJCHHE Hallelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANbHBIX YKCeN, apu(pMETHUYECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX NPUMEHEHHS ISl PEIICHMS Pa3iudHbIX 3aJad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKpEeTH3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IIOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CUCTEM, a TakXke 3azady,
coepkamux napaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCHOJIb3YIOTCA MpPH



UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHHUHN ()YyHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuio aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaiaraeT 3QpQpeKTuBHbIC
UHCTPYMEHTBl [UIsI pPELIEHUS MPaKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3a]ad,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEPeruieTaeTCcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NTUYHBIMU BEJIMYMHAMH, HCCIIEOBATh TMOJMyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTuTUYECKOM, Tpaduyeckoil u ciioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peaJbHbIX CHUTYallUi,
MO3BOJISIET HAXOIUTh HAMITYIlIEE PENIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
PKOHOMHMYECKHUX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMI pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOy4aronIrecs y3HatoT O BbIIAIOIIMXCS



pe3yJsibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTeMaTHKH KaK HayKH CJeayeT MpHu3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HWCIOJB3YeTCs I PEIIeHUS NMPUKIaAHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TPHUKJIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPAciIey 3HAHUM U PEATIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATLHBIX YPaBHEHUN H
HEPaBEHCTB. MHOTOWICHbl OT OJHOM NEpeMEHHOM. JleJeHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTOUIIEHB!I ¢ 11eTbIMU KO3 DUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI peLIeHus
VPpalHOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €Tr0 3HAYEHUs, MPUMEHEHUE ONPEICIUTENS Il PELICHUS] CUCTEMBbI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMU W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOyHkuuu U rpadpuku

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komnosummst yukiuii. I'papuk  yHkuu. DineMeHTapHbIle MTpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHHs PYHKIIMU HA TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if cTeNeHU KaK GyHKIIMKU 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCITIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIEA0BATENBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIIBHBIN pocT. Hncino e. Dopmyia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHUS HEPAaBEHCTB. [IprMeHEeHHWe CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  QyHkiud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOxk€eCTBO, oOmnepanuyd HajJ MHOXKECTBAMU M WX CBOWMCTBa. [lnarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUU 3a4ad U3 IPYTrUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOombuid oOmui aenutens (mamee — HOJl) m HamMmeHnbinee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudpMeThuuecKkue Oornepalnuu ¢ KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHHUN U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHUS] TMOKa3aTeIbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHkuni. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

HNHuterpan. I'eoMmeTpuyeckuil CMbICHI HHTETpaja. BerauciaeHne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHmanbHbIX ypaBHEHUNH. MaTtemaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCyKIEeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXaIomel Cpefpl, IUIAHWPOBAaHUE IIOCTYNKOB M OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBUWIN3AINH, OBIAJCHUE SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJENeHNs MOHATUIA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCcU(UKaAIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIHMpPOBaTbh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIE U OT MPOTHUBHOTIO), BBICTpauBaTh apryMEHTALIMIO, IPUBOIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHHS, BHIOMpPATh HanOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, TaHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEICTABIATL €€ B pa3uyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHHUS B COOTBETCTBHH C YCIOBHUSIMU U
HEISIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3ada4d, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3YJIBTAThl PEIICHUS 3a/1aud, SKCIICPUMEHTA, MCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 33/1a4d, BEIOUpATh CIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT pabOThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHaTU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PAaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpPUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM ITOKa3aTeNIEM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTA;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YpPaBHEHUM, NIPUMEHATH METOJ HHTEPBAIOB JUISl PEIICHHUS
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHHE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENA JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YPAaBHEHH,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMUUECKHEe YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (GOpPMYNbl Uil  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICINIU C MCIIOIb30BAHUEM allapara aiareopsol.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOJHO OINEPUPOBATh MOHATUSAMHU: OOJIACTH OMpENeNCHUS U MHOMXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee U HauUMEHbIee 3HauYeHHe (YHKIMU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U JPOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIIMHU, UX CBOMCTBA M rpadUKH, MCIOJIB30BATh MX TpapUKH IJs PEIICHUs
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M peajbHOU
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN poCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCIEI0BATENBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMS, HENpEpbIBHAsT Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS peabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHIATUSIMU: HATYPAIHHOE U 11€J10€ YMCII0, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN MJid pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO ONEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, NOKa3aTelIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIDOKEHHUSI, YpPABHEHHUsS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIIOJIb30BAHUEM ammapara anreOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCITOJI30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIBHO-OKOHOMUYECKHUX, 3a/1a4ax, JJIsl OIPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyioi win rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypenI
1 MHokecTBO, onepanuy Hax 1
MHO’KECTBaMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOI0 armnapara Jyisl pelieHus 1
3a/1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
peLIeHUs TPUKIAHBIX 3a7a4
; [Ipumenenue qpobeit u MPOLEHTOB JIst 1
pelIeHns MpUKJIaJHbIX 3a1a4
3 [erictBuTenbHble yncia. PanmonanbHbie U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp E€MCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrouseHs! ¢ LeIbIMU
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTETEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKaINX CTENEHH U KOPHH
WppannonaibHbie ypaBHeHHsI. OCHOBHBIC

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPAaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

48 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
UpPPaMOHATILHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

50 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KOpHs N-0H CTENEeHN.
HppanuonansHele ypaBHeHuU"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ palMOHAILHBIM TIOKa3aTeIeM U
€€ CBOICTBA

54 CrermneHb ¢ pallMOHATBHBIM [TOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
pELICHHS YpaBHEHUI
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

y

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jJorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y

66 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
coJiepKaliX Jorapu(mbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpAXKEHUIA, 1
coJiepKaliX Jorapu(pmbl

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTpomnbHnas padora:

79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpruecKas
nporpeccust

107 Cymma 6ecKOHEYHO yObIBarOIIeH
reOMEeTPUUECKON Mporpeccun

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH 15 pereHust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUH

131 KonTponsHas padora: "[Ipoussoanas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoasHas pabora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, o606melevle, 1
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM IIIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtponbhas pabdora: "UccnenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKICHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 ¢dbynakuumii. [IpaBuna HaxoxXaeHUs
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaia

97 Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleli6uua

29 [Ipumenenne nHTErpaNa Iis

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
Marematuueckoe MOJEeIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenuie TpUroHOMeTpUUECKUX
HEPaBEHCTB

45 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruUeCcKUX
HEPaBEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pereHus
UPpalMOHATIbHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
norapupMHUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI pelIeHUs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

73

KommnekcHeie yncna. AnreOpanyeckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEI JISI

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEI

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a1a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, UPPAIOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENEHN peaabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHME, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEeHME, 0000IICHUE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "MHTerpan u
ero npuMeHexue"

131

132

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpoJbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/vIe, 1
cHUCTeMaTu3alysl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

Mep3nsk, A. I'. Marematuka. AnreOpa ¥ Havajla MaTeMaTUYECKOIrO
ananuza: 10-i kimacc: yriayOnéHHbIN ypoBeHb : yueOHuk / A. I'. Mepamik, [1. A.
Homuposckuii, B. M. IlomsikoB. — 8-¢ u3n., ctep. — Mocksa : [Ipocsernienue,
2024 — 476 c. — ISBN 978-5-09-112257-2. — Texcr : anekTpoHHbIH // JIaHb

AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https //e.lanbook.com/book/437387

Mep3nsak, A. I'. Marematuka. AnreOpa W Hayajia MaTeMaTHYECKOTO
ananm3a : 11-if xmacc : yriayOn€HHbI ypoBeHb : yueOnuk / A. I'. Mepansxk, /1.

A. Homwuporckuii, B. M. IlonskoB. — 7-¢ uzg., crep. — Mockpa :
[Ipocemenne, 2024. — 412 c¢. — ISBN 978-5-09-112258-9. — Tekcr :
ANEKTpOHHBIN // Jlanb : »2yekTpoHHO-OMOIMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/437390

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[epmnes, B. I'. Marematnueckuii aHanu3: COOpPHUK 3a/1a4 C pEIICHUSIMU:
yuebHoe nocooue / B. I'. lllepmneB. — Mocksa: UHOPA-M, 2023. — 164 c.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

https://e.lanbook.com/



https://e.lanbook.com/book/437387
https://e.lanbook.com/book/437390
https://e.lanbook.com/

®OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBIseTCS OOHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEIO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKIECHUN TP PELIEHUH T€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb TMIIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHUH 3374 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

Llenp ocBoeHusi mporpamMMmbl ydyeOHOro mnpeamera «l['eomerpusi» Ha
yri1yOIE€HHOM YPOBHE — pa3BUTHE UHIMBUYaJIbHBIX CIIOCOOHOCTEN, 00yUarOIINXCs
IIPU U3yYEHUU F€OMETPUH, KaK COCTaBIISIIONIEH MpeAMETHOM o0nacTu «MaTtemaThka
U UuHpOpMaTHKa» uepe3 oOecredyeHue BO3MOKHOCTH IPUOOPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMH 33aja4aMH IIpeaMeTa FreOMETPUM Ha yriiyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIUBAIOIIUMH 0a30Bbli YPOBEHbD, SBIISIOTCS:

pacuIMpeHne MPeICTaBICHNUs O TEOMETPUN KaK YaCTU MUPOBOM KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHHE MPEACTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MAaTeMAaTHUYECKUX MOJEINSX, MO3BOJIAIONIMX OMHUCHIBaATh M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro NMpeMeTa reoMeTpUN;

(opMupoBaHue  yMEHHUS  BJIAJETh  OCHOBHBIMM  MOHSTUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(opMupoBaHrE YMEHHSI paclio3HaBaTh Ha YEPTEKax, MOJCIAX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHE
MOJIENH;

dbopMHpoBaHKE MOHMMAHUS BO3MOXKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

(opMupOBaHHE yMEHMs BJIAJETh METOJAMH J10Ka3aTEIbCTB U AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSATh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/I€
pELICHHs] CTEPEOMETPUUYECKHX 3aa4 M 3a7ad C MPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEeMAaTHUYECKUX YTBEPHKICHUH U POJIM aKCHOMATHKHU B MIPOBEICHU U
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPILICHCTBOBAHME WHTEIUIEKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYECHUIO T€OMETPUU;

dopmupoBanre (HYHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JPYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, WCCIEAOBAHUS IOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZIEpKATENbHBIMU JINHUAMH y4eOHOTo nipeamera «I'eomeTpus»
B 10-11 xmaccax saBmsrorcs: «lIpsMble M IIOCKOCTM B IIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HOHSTUSAMWY, PEIEBAaHTHBIMU T'€OMETPUH HA YIIyOlIEHHOM YpoBHE 00yueHus B 10—
11 kyaccax, OTHOCUTCSL KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO IpeaMeTa, a
(GbopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHMEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIIyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycinoBus g auddepeHnuanuu  00ydeHus, IMOCTPOEHUs
WHAMBUIYAJIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOecneuuTb yriayOnéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenaMera «MaTteMaTukay;

MOJTOTOBUTh OOYyYaIOIUXCS K MPOJODKCHUIO H3YyYEHHUST MaTEeMaTHKU C
yuétoMm BbIOOpa Oyaymied mpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipoheccHoHaTFHBIM 00pa30BaHUEM.

Ha usydenune yueOHoro nmpemmera «['eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJI0).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHOe pacmnosioKeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesibHble M CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1ockoctd. [lapamienbHoe W UEHTpPaJbHOE MPOEKTUPOBAHHUE, W300pAKEHUE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTD IIIOCKOCTEN: IapalICIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEH. [Ipocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[IepnieHIUKYISAPHOCTD NPSAMON U IUIOCKOCTHU: NIEPIICHAUKYJIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAIIEIABHBIE W MEPICHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOH
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX ILIOCKOCTEW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

Yrael B IPOCTPAHCTBE: Yrod MEXIy IPSMOU M IJIOCKOCTBIO, JIBYTPAHHBIN
yTOJl, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIJIBL.
CBoiiCcTBa IJIOCKHUX YTJIOB MHOTOTPAaHHOTO yruia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJia.

MHoOrorpaHHuKH

Buabl MHOrOorpaHHMKOB, pa3BEpTKa MHOrorpanHuka. IIpu3ma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapaienenunen, npsMOYTOJIbHBIN NMapaJIIETCIUNE U €ro cBoiicTBa. KpaTuaiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs INpHU3Ma W IpaBWIbHAS NUpaMUJa,
MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U IPaBUIILHBIN TeTpadap, KyO. [IpencraBnenue
O NMPAaBUJILHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAEKAIAP U UKOCABP.

Boruncnenue 531€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, AMaroHaia, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,



IUIONIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS NPAaBUWIBHOU
UpaMUIBbl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapaienenunena. Teopema O pas3ioKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TonsTusi: UUIMHAPUYECKAs] TMOBEPXHOCTh, KOHWUYECKAasi TMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, OOpa3ylomue TmoBepxHocTed. Tema BpamieHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepbl
U MJIOCKOCTH, KacaTelbHasl TIOCKOCTh K cepe. M3o0paxeHue Ten BpaleHus Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O0béMm. OcHoBHBIE cBoOWicTBA 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CErMEHTa.

KomOuHanuu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPaHHUK WJIU TEJO
BpaIleHUS.

[Tnomaaks MOBEPXHOCTH IUIMHIpPA, KOHYCA, TUIOMAb chepbl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Peimienuwe 3agady Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPAIICHUS: CEYEHUS IUIIMHIpa
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEUYEeHHUsI KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHHUS



CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEpeHOCca
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Omepanuu HaJl BeKTOpaMu. BekTopHoe
YMHOXKEHHE BEKTOpPOB. CBOWCTBA BEKTOPHOTO YyMHOXEHUS. [IpsiMoyrosbHas
CHUCTEMa KoOpAuHAT B npocTpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHne BEKTopa
o 6azucy. KoopauHaTHO-BEKTOPHBIM METO/I MPU PEIICHUH T€OMETPUUYSCKHUX 3a/1ad.

/IBMKEeHUA B IPOCTPAHCTBE

JBrxenus mpoctpancTBa. OtobpaxkeHus. J[BMKEHUS UM PaBEHCTBO (PUTYD.
OO6uue cBoiicTBa JBMXKCHUH. Buabl JBMXEHUN: TapauieNibHBIA TEPEHOC,
LEHTpaJbHasl CUMMETpPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IHPEIMETA «I'EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHDb) HA
YPOBHE CPEJHETI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM TTO3UITUN 00YUaAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpakJaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON MIACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoia, C(hOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTo 1 0€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyAYy, OCO3HAHHE IICHHOCTH TPYJIOIO0Us, HHTEpEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKOW KYyJNbTYPhl, TOHMMAHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeITEILHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3oBble 1ornyeckue AecTBMU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeieSIeHUs MOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilacCUu(pUKaIuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH W  NPeoOpa3oOBBIBATH  CYXKJICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CHOCO0 perieHus: y4eOHOW 3ajadyu (CpaBHUBATH HECKOIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKUM HWHCTPYMEHT ITO3HAHMS,
bopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICI0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BbEKTa, SBJICHUS, TIPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMU, SBJICHUSIMHU, POLECCAMMU;



CaMOCTOSTENFHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoIlecca, a TaKKe BbIJIBUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATh eUIMTHI MH(DOpMAIMKU, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBIOMPATHh HHPOPMAIUIO U3 HCTOYHUKOB PA3TUIHBIX TUIIOB, aHATTM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
MIPEICTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3inuHBIX (hopmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJINPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHHS II0 XOAYy pELICHHs 3aJauu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie OOCYKJIEeHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOI TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TOHMCK
pElIEHNsl, COINOCTABIIATh CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4M, SIKCIIEPUMEHTA, UCCIIEI0BaHu,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Camoopranuzamnus:

COCTABJISITh IUJIaH, AJITOPUTM PEIICHUS 33J1aui, BEIOMPATh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJAJ€Th HABBIKAMU  I[IO3HABAaTEJbHOM  peQUIeKCMM Kak  OCO3HAaHMs
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI TpolLiecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOM 3a4a4u;



MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIECHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LIENU U YCIOBUSAM, OOBSICHSATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHONW U WHIWBHUYyaIbHOU
paboOThl mNpU pElIeHHH YYEeOHbIX 3a7a4, NPUHUMATh IE€JIb COBMECTHOMU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0O COBMECTHOM pabOThI, pacHpenensTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B IpymmoBbIX (opmax padoThl (00cyxaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOygaromuiicss HAy4UTCS:

o CBOOOJTHO OIEPUPOBATH OCHOBHBIMHU TOHSTHSIMU CTEPEOMETPUU TPH
pELIeHUH 33a4 U TPOBEJACHUHM MATEMAaTHUYECKUX PACCYKIECHUM;

o IPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PELIEHUU
reOMETPUYECKUX 3a/aY;

o KJaccu(PUIMPOBAaTh  B3aUMHOE  pACIIOJIOKEHUE  MOPSIMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, NPSIMBIX H IUIOCKOCTEH B
POCTPAHCTRBE;

o CBOOOZIHO ONEpUPOBATh TOHSTHUSIMH, CBSI3AHHBIMH C YyIJlaMd B
MIPOCTPAHCTBE: MEXKIY MPSIMBIMH B IIPOCTPAHCTBE, MEXKAY IIPSIMON M TNTIOCKOCTHIO;

. CcBOOOJIHO OIepUPOBAThH MOHSTHUSIMH, CBSI3aHHBIMU C
MHOTOTpaHHUKaMHU;

J cBOOOHO paclo3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

o KJIACCU(PUIIMPOBATh MHOTOIPAaHHUKH, BbIOMpas OCHOBaHUS IS
KJIacCU(UKAIINH,

o CBOOOIHO OMEpUPOBaTh TMOHSATUSMHU, CBA3AHHBIMH C CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

J BBIMOJIHATh ~ MApajulelbHOE, I[EHTpPaJbHOE U OPTOTOHAJIBHOE

MPOEKTUPOBaHUE (UTYyp HA TUIOCKOCTh, BBIMOJHATH H300paxkeHus Guryp Ha
MJI0CKOCTH;



o CTPOUTH CEUEHUS MHOTOTPAHHMKOB  Pa3UYHBIMH  METOJaMH,
BBITIOJHATH (BBIHOCHBIC) TUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y;

o BBIYUCIISITh TUIOIIAM MOBEPXHOCTEM MHOTOTPAHHHUKOB (MpuU3Ma,
nupamMua), TCOMETPUIECKUX TEN ¢ TPUMEHEHnEM (HOpMYIT;

o CBOOOJIHO OIEpPUPOBATH MOHATUSMHU: CHUMMETpPUS B TPOCTPAHCTBE,
HEHTP, OCh U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTYPHI;

o CBOOOJTHO OTEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJMHAaTaM B IIPOCTPAHCTBE;

o BBITIOJIHSATH JICUCTBHS HAJl BEKTOPAMMU;

o peuiaTh 3aJa4yd Ha J0Ka3aTelbCTBO MATEMAaTUYECKHWX OTHOIICHUWA M

HaxXO0XACHUC TCOMCTPHUYCCKHUX BCJIMYUH, IIPUMCHAA H3BCCTHBIC MCTOAbI IIPpH
PCIICHUU MAaTCMATHYCCKHUX 3d/1a4 ITOBBIMICHHOI'O U BEICOKOI'O YPOBHA CIIOKHOCTH,

o IIPUMEHATh IIPOCTEHIIME IIPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4;
o U3BJIEKaTh, MPEOOPa30BbIBATh U MHTEPIPETUPOBATh MH(MOPMAIUIO O

MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
pUCYHKaX;

o INPUMEHSTh T[OJYyYCHHBIE 3HAHWS Ha MPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh peajbHbIC CUTYAIlUU, IPUMEHSATh U3YUYEHHbIC TTOHATHS B MIPOLIECCE
MOKMCKA PEIICHUS MaTeMaTU4eCKu chopMyIUpOBaHHOM MPOOIEMBI, MOJEIUPOBATH
peanbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATh MOCTPOEHHBIE MOJEIHU C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEeM, amnmapara ajareopsbl, pemnaTh
MPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

o UMETh MPEJCTABICHUS] 00 OCHOBHBIX ATanax pa3BUTHSA T€OMETPUM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCS:

o CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C ITUJIMHAPUYECKOH,
KOHUYECKON U CHEepUIECKON MOBEPXHOCTIMH, OOBSICHATH CITOCOOBI MTOTYYEHUS;

o OMEpUPOBATh TOHATUSMM, CBSI3aHHBIMH C TeJlaMU BpalleHUS:
HUAJIMHIPOM, KOHYCOM, chepoil U Imapom;

o pacno3HaBaTh Tejla BpauleHus (LWIMHIP, KOHYC, chepa W map) u
OOBSICHSITH CITOCOOBI MOJTYYCHUS TEJT BpaICHNUS,

o KJ1acCU(UIMPOBATh B3aUMHOE PACIIOIOKEHNE C(HePhl U MIIOCKOCTH;

o BBIYUCIISITh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB U TEJ BpallleHUs,

00BEMBI M IUIOMIAJAM TIOBEPXHOCTEH MHOTOIDAaHHHUKOB M TEJ BpallleHus,
rE€OMETPHUYCCKUX TEJI C MPUMCHEHHEM (HOPMYIL;
) CBOOOIHO OINEPUPOBATH MOHATHIMHM, CBSI3aHHBIMH C KOMOHWHAIIUSIMU
TeJ BpalleHWs W MHOIOTPAHHHUKOB: MHOTOTPaHHMK, BIHMCAaHHBI B chepy u
OIMCaHHBIN 0KOJIO chepsl, chepa, BIIMCAHHAS B MHOTOTPAHHUK WIIH TEJIO BPAIICHHSI,
) BBIYMCIIATh COOTHOIICHUS MEXAY IUIOMQJSIMH TIOBEPXHOCTEH U
00BEMaMHM TOJIOOHBIX TET;



o U300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BHIHOCHBIE) TJIOCKUE
YepTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY, CHH3Y,
CTPOUTH CEYEHUS TEJ BpALICHNUS;

o U3BJIEKAaTh, MHTEPIPETHPOBATh U MPEeOoOpPa30BbIBATh MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKAaX;

L CBO6OI[HO OIICPHUPOBATH ITOHATUCM BCKTOP B ITPOCTPAHCTBC,

L BBITIOJIHATH OIICPpAllMU HAad BEKTOPAMU,

L4 3a/1aBaThb IJNIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPAHHAT,
L4 pemarb TCOMCTPUYCCKHUC 3a/laiv Ha BbIYUCIICHHUC YIJIOB MCKIAY

MNpAMBIMH U IINIOCKOCTAMHU, BBIYHCICHHC paCCTOSIHI/Iﬁ OT TOYKH OO0 IINIIOCKOCTH, B
CJI0oM, Ha IPUMCHCHNEC BCKTOPHO-KOOPAMHATHOTO METO/Ja TP PCHICHUHU,

L CBO6OI[HO OIICpHUPOBATHE IIOHATHUAMHU, CBA3AHHBIMHU C IABHXCHHUCM B
IIPOCTPAHCTBC, 3HATDH CBOMCTBaA IIBH)KGHHﬁ;
L4 BBITTOJIHATDH I/I306pa)K€HI/IH MHOTOI'PaHHHMKOB MW TCJI BpallCHUA IIPpU

[IapajuIeIbHOM NIEPEHOCE, HEHTPAIbHOM CUMMETPHUH, 3€PKAJIbHON CUMMETPUH, NIPU
MOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus o00us;

o CTPOUTH CEYEHHMs MHOIOIDAHHUKOB U TEJI BpALICHUsA: CEYCHUS
WIMHApa (MapajyielbHO M NEePHEeHAUKYJISPHO OCH), CEYEeHHUs KOHyca
(mapanenbHbIE OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPIINHY ), CEUCHHUs 11apa;

o MCIIOJIB30BaTh METOJbI MTOCTPOCHUSI CEUYECHHMM: METOJ CIEN0B, METOJ
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;

o JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

o MPUMEHSITh TeOMETpUUYECKHE (HaKThI JIJISl PEIICHUS CTEPEOMETPUIECKUX

3aJ71a4, MPEANoIaraloX HECKOJIBKO IIaroB PEIIECHUs, €CIIA YCIOBUS MPUMECHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

o peliaTh 3aJa4yd Ha J0Ka3aTelbCTBO MAaTEMAaTUYECKHWX OTHOIICHUWA M
HAXOXJICHUE T€OMETPUUECKUX BEIUYNH;

° MIPUMEHATh MIPOrPaMMHBIE CpeacTBa u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

° IIPUMEHATh IIOJYYEHHBIC 3HAHUS HA NPAKTUKE: CpPaBHUBATD,
AHAJIM3UPOBATh M OLEHHUBATh pPEAIbHBIE CUTyallUH, NPUMEHSITh HW3YyYECHHBIC
MOHATHS, TEOPEMBbI, CBOMCTBA B IIPOLIECCE MOUCKA PEIICHHS MaTeMaTH4YECKH
chOpMyYITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEATbHBIE CUTyaIlUu Ha S3BIKE
F€OMETPUH,  HCCIENOBAaTh  MOCTPOCHHBIE  MOJEIM C  HCIOJb30BAaHUEM
r€OMETPUYECKUX TOHATUM M TeopeM, armapara ajareOpbl, peraTh MPakTHUYEeCKUe
3a71a4¥, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYNH;

o UMETh MIPEJCTABICHHs] 00 OCHOBHBIX ATallax pa3BUTUSI TEOMETPUHU Kak
COCTaBHOM 4YacTu (pyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
/i HaumeHoBaHue pa3jiesioB H TeM NPOrPaMMBbI Beero Kontpoabubie  IIpakTnyeckue ofpazoBaTeTbHbE
padoTshI padoTsbI pecypesI
1 Brenenue B ctepeoMeTputo 23 1
2 B3aumHoe pacrnonoxeHnue npsiMpIx B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD NPSIMBIX U INIOCKOCTEH B o5
IIPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpaHHUKH 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne i/m HaumenoBanue pasaesioB ¥ TeM IPOrPaMMbI Koutpoabubie  [IpakTuueckue (un¢pponrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaMTHYeCKasi TeOMETPHS 15 1
2 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUsl 3HAHUI 15 1
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI KPYTIIBIX Tell 1
6 JBr>xeHus 1
7 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUI 15
8 HroroBast KoHTpoIbHAs paboTa 2 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHHS

JIeKTPOHHBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHCYHKE IIJIOCKOCTH, MapauleIbHbIX
IpsIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOYKA, IPSAMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
TUTOCKOCTH, MAPAILICIIBHBIX TIPSIMBIX
(OTpE3KOB), CepeaHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npAamaa 1 miIOCKOCTb;
MOJIYIIPOCTPAHCTBO

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecsa npamMaa 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX OOBEKTOB
MHororpaHHUKH, U300paKeHIEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
CJIICACTBHUA U3 HUX




10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U TIJIOCKOCTEH

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 X
pE€6pa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamiiBaHue MOCTPOCHHBIX CEYCHUN
Pa3HBIMH [IBETAMHU

11

12

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETAMHU

H300pakeHne ceueHui mupaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pe3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
PAa3HbLIMH IBETaAMU

13

N300paxeHne ce4yeHn it mupamMuIsl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pe3 UX
pEbpa. N3o0pakeHue nepecedeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
PAa3HbBIMH IBETaAMU

14

Merto cie0B it TOCTPOSHUS CeUeHUN

15

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertozn cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MpSIMbIX U
IIJIOCKOCTEMN

17

18

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 1IArOB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHSI

19

20

21

22

[TocTpoenue ceuenuii B nmupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh 1IArOB
MOCTPOEHUS

[TocTpoeHue ceueHnit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh IaroB
MIOCTPOCHHSI

[ToBTOpenue mianumeTpun: Teopema o
PONOPLUUOHANIBHBIX 0oTpe3kax. [logoOue
TPEYroJbHUKOB

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacueTs B ceueHNSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUHU

23

24

KonTtponbnas pabota "AKCHOMBI
Y p
crepeomerpun. Ceuenus"

B3aumHoe pacnionoxenue npsiMbIxX B
npoctpaHcTBe. CKpelBaroIuecs
npsimble. [Ipru3Haky ckpelmuBaromumxcs
npsimbix. [lapansenbHble npsiMbie B
IIPOCTPAHCTBE




25

26

27

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM NapaljieIbHON
JTAHHOM IIPSIMOM, NIPOXOAIIECH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JJAHHOM IpsIMOM. JIeMMa 0 nepeceueHnn
NapAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh Tpex NpsiMbIX. Teopema
0 TPEX NapajIeNIbHBIX IPAMBIX. Teopema
0 CKPEIIMBAOLIUXCS TPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALIICITHLHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢duryp B mapayuieIbHON MPOCKIHN

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSMBIMU

29

30

31

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pacIoI0KEHUEM MPSMBIX B TPOCTPAHCTBE

[ToHsATHS: MapaIeTbHOCTD MPSIMOKN U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

['eomeTpryeckue 3a1aun Ha BBIYUCIICHUE
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, MPOXOIAIIETO
Yyepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPYroi npsamoit. Pacuér
OTHOIICHUM




33

34

[MapannensHas mpoeKus, TPUMEHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a 1
napauienenunena. CBoucTaa
napajuieNienuIe1a ¥ MpU3Mbl

[TapannensHble 1ockocTu. [Ipu3naku
NapaJuIeJIbHOCTH JBYX IUIOCKOCTEN

35

36

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIIeH
yepe3 TOUKY, HE IPUHAAIEKAIYIO TaHHON
IUIOCKOCTH U CJIEICTBUS U3 HEE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
napauieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU NEPECEUEHUH IBYX MapaljieNIbHbIX
IIJIOCKOCTEN TPEThen

[

37

38

CBoiicTBa mapaieNbHbIX MIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIFOYCHHBIX MEXY I1apaJlIeIbHBIMU
IUIOCKOCTSIMU; O TIEpECEYEHUHN TPSMOM ¢
JBYMsI ITapaJIEbHBIMU TNIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuleIenume1a

41

42

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Tapajieenurne/e

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipru3nak
NEPHEHAUKYJIIPHOCTH IIPSIMOI U
IUIOCKOCTH




43

44

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTy. [IpusHak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CyilleCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHINKYISIPHOMN K IUNIOCKOCTH

45

46

[IimockocTH U NepHeHIUKYIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u MNEPpNCHAUKYJIAPHBIC UM
MPAMBIC B MHOI'OI'paHHUKAX

47

[IeprieHauKyYIsAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKU

Ha IPSIMYIO

48

49

[lepnenauKynsip U HaKJIOHHAS.
[TocTpoenne neprneHANKyIsApa U3 TOUYKU
Ha IPSMYIO

Teopema o Tpéx nmepreHAnKyIsIpax
(mpsimast U oOpatHas)

50

51

Teopema o Tp€x nmepneHIUKYISIpax
(mpsimast u oOpaTHast)

VYromn Mexy CKpelBaroIuMuUcs
PSMBIMH

52

[Tonck neprneHInKyIsapHBIX MPSAMBIX €
MIOMOLIBIO NIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

54

OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyba, mpU3MBbI,
MPAaBUJIbHOM MUPaMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH




55

[Toctpoenue ceuenuii Kkyba, mpuU3MBbI,
IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IIPOEKIUU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [ImockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak neprnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pacCTOSTHUN OT TOYKHU JI0 INTIOCKOCTH

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUM OT TOYKHU J0 IUNIOCKOCTH
CriocoObI ONyCTUTh MEPIIECHAUKYIISAPHI:
CUMMETpPUS, CABUT TOUKH 110
HapaJuIeIbHON NPSAMON

61

62

63

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

KonrponsHas padora "B3anmuoe

p p

pacIoyio)KeHne MPSIMBIX U TIJIOCKOCTEH B
npocTpaHcTae”

IToBTOpEHME: Yroa MEXAY IIPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroym Mexay
CKPELIUBAIOIIMMUCS IIPAIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/IC MECTOAbI BBIYMCIICHUA
yria MKy NpAMbBIMA B MHOI'OI'PAaHHUKAX

66

JIByrpansbiit yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOI'O yria




67

IlepnienquKyIspHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEM

68

69

70

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIEPECEUCHUS ABYX IIIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH
[IpssMOyTOJIBHBIN MTapajuieenumne; Kyo;
M3MEPEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

TeopeMa 0 JuaroHaJii npsmMoyroJibHOTO
napaujiejcenuincaa u CICaCcTBUC U3 Heé

71

CrepeomeTpuuecKue 1 IPUKIIaIHbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
pAaCIOJIOKEHUEM NPSMBIX U TIIIOCKOCTH

72

73

HOBTOpeHI/IGZ CKPCHIUBAIOIIHUECA ITPAMBIC,
napaajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaX

ITapa nmapaiesbHbIX TUIOCKOCTEN Ha
CKPELIMBAIOIINXC MPSMBIX, PACCTOSIHUE
MEXY CKPELUBAIOLIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

74

75

76

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIIEHIUKYIISIPHOMN INIOCKOCTH

Tpé€XrpaHHslid yroi, HEpaBeHCTBA IS
TpexrpanHbix yrioB. Teopema [udaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yIJIa




DneMeHTHI ChEepUIECKO TeOMETPUH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KOHTpOJ‘ILHé'l'H pabota "VYTibl 1 1
paccTosiHus

79 CI/ICTeMaTI/I3aI_II/I'$'I 3HaHUN "MHOrOrpaHHUK 1
U €r0 JIEMEHThI

80 [Tupamuaa. Bunsl nupamui. [IpaBunsHas 1
UpaMuia

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuiibHas mpu3Ma

82 [Ipssmoit napaienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Brinmykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Beimykiibie MHOTOrpaHHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTposabHas pabora "MHororpaHHuku" 1

86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTh BEkTOPOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxxenne BekTopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKALIUX B OJTHON 1
TUTIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1




95 [IpocrTeiinme 3agaun ¢ BEKTOpaMu 1
96 [IpocTeiinme 3agauu ¢ BEKTOpaMu 1
97 [IpocTeiimme 3agaun ¢ BEKTOpaMu 1
98 O060011eHNe U cUCTEeMaTU3alUs 3HAHUN 1
99 O060011eHNe U cUCTEeMaTU3alus 3HAHUN 1
100 HrtoroBasi KoHTpobHAs paboTa (4acth A) 1
101 Hrorosast koHTpobHAs paboTa (dacth B) 1
102 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
ara uugposbie
Nen/m Tema ypoka KouTtposbHbl IIpakTHyeckn A
yp Bcero OHTpO.I ¢ p CCKHE | y3yuemnss  0OGpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue TeMbl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
2 [ToBTOpenue Temsl "CkasispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBbI Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHUE JIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3KAX
5 VYpaBHEHUE IJIOCKOCTH, HOPMaJb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeieHne 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUpPOBaHHE
10 AHaJIIUTUYECKUE METOABI pacyéra yria 1
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmysa pacCTOSHUS OT TOUKH J10 1
IJIOCKOCTH B KOOPJAMHATAaX
13 Haxoxzaenue paccTossHUI OT TOYKHU 10 1

IJIOCKOCTH B Ky0e




14

15

Haxoxzaenue paccTossHUi OT TOYKHU A0
IUIOCKOCTH B NIPaBUJILHON IHpaMKJIe

Kontponbhas padota "AHamuTudeckas
reomeTpus”

16
17

18

19

20

CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKH

CeueHrst MHOTOTPAaHHUKOB: METO/I CJIC/IOB
CeueHuss MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH

[TapannensHble NPSIMBbIE U TITIOCKOCTH:
napajuieIbHbIC CEUCHUS

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

21

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YIJIBI MEK1Y CKPEILMBAIOIIUMHUCS
NPSAMBIMHA

22

23

24

[IepnenquKynsipHBIE TIPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHUKYISIPHBIX TUIOCKOCTEN U
MIPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NIEPIIEHIUKYJIApax
[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IA 1N, COOOPaKEHUSI TIOT00MS




26

IToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI 7151
IoMIaiel, COOOpakeHHsI MOT00MS

27

IToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI 7151
IoIaiel, COOOpakeHHst MOA00MS

28

[Tnomaau cedeHuit MHOTOTPaHHUKOB:
IUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOA00MS

29

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUTOIIAM [TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHSI TOT00MS

30

KonTponbnas padora "[loBTOopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesienumnena

32

33

34

35
36

37

3anaun 00 yABOCHUHU KyOa, O KBaJpaType
Ky0a; 0 TPUCEKILIUH yTia
CrepeoMeTpHuyecKre 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaesenumnena

IIpukiiaguele 3a1a4u, CBsI3aHHbIE C
BBIUHCIIEHHEM 00bEMA IPSIMOYTOJILHOTO
napajuiejenumnena

O0BEM npsiMOit TPU3MBI
CrepeoMeTpHyecKue 3ajauu, CBSI3aHHBIC C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBbI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MIPSIMON MTPU3MBI




Brruucienue 00bEMOB TEJI ¢ MOMOLIBIO

38 onpenenéHHoro uaTerpaita. OobéM
HAKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO

39 onpenenéHHoro uaTerpaia. Oobém
MU PAMH/TBI

40 dopmyna o0béMa mupamuibl. OTHOIIEHUE
00BEMOB IUPaMU/T C OOIITUM YTIIOM

a1 dopmyna 00bEmMa mupamMuabl. OTHOIICHHE
00BEMOB MUPAMHU/] C OOIIMM YTIIOM

42 CrepeomeTpuuecKkue 3aa4u, CBI3aHHbBIC C
00BEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbBIE C
0o0BEMaMH MUPaAMUJIbI
[Tpuknagueie 3anaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I'KJ'Ia,I[HLIe 3a7a4u H? TeMe "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenue o0bEMOB. Boruncnenue
pacCTOSsIHUS 10 IITOCKOCTH

47 Kountponbnas pz:.'60Ta "O0béM
MHOTOTpaHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsamoit KpyroBon HUIMHAP.
[monaap MOBEPXHOCTH HWJIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMUYeCKoU nmoBepxHoctu. Konyc

51 CeueHue KOHYca IIIOCKOCTHIO,

HapaJ'IJ'IeJ'IBHOI\/’I IINIOCKOCTH OCHOBaHUA




Yceuénnslit konyc. M3o00paxenue

52 Iy
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tmomaas 60KOBOM MOBEPXHOCTH U

53 .
TIOJIHOM IMOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MTOJTHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKHe 3a1a4 Ha

55 JI0OKa3aTeIbCTBO M BHIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH UINHAPA, KOHyCa
CrepeomeTpHuyuecKHe 3aa4H Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHHUEM CEUYCHUN IIMWIMHPA, KOHYCa

57 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C
HAJTUHIPOM

58 [IpukiagHbie 3a1a4m, CBI3aHHBIC C
IIWIAHIPOM

59 Cdepa u map
[Tepeceuenue chepsr u mrapa ¢

60 iockocThio. Kacanue mapa u chepsl
IJIOCKOCTRIO. Bu 1 m300paxkeHue mapa
[Tepeceuenue chepsr u mrapa ¢

61 tockocThio. Kacanue mapa u cepbl
IUIOCKOCTRIO. Bu 1 m300paxkeHue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u eé
yactei

63 CumMmetpus cdephl 1 mapa
CrepeomeTpuieCcKHe 3a1a4u Ha

64 JIOKa3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOH U Mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65 CrepeoMeTpuuecKue 3aaud Ha

JA0Ka3aTcJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIC CO c(hepoii U mapom,
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC CO

66 N
cdepoit u mapom
[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
og00ust

68 Pa3znuuynbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OIPaHHUKOB

69 Sagaun r[o”TeMe "Tena ¥ MOBEPXHOCTH
BpAIICHUS

70 Sagaun r[o”TeMe "Tena ¥ MOBEPXHOCTH
BpAIICHUS

71 Kontponbnas padota "Tfna u
MTOBEPXHOCTH BpAICHUS

79 006beM mumuHapa. Teopema 00 00bEMe
MPSIMOTO ITUJIMH]IPA
Brruncienne 00EMOB TEII ¢ HOMOIIBIO

73 ornpenenéHHoro uHrerpana. O0bEM
KOHYyca

74 ITnomiaau 60KOBOH M MOJHON
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIE C

75 BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYyca

76 [Tpuknagueie 3agaun H(i TGMS "OO0BEMEBI U
TUIOMIA/IA TTOBEPXHOCTEH Tel
OO0BEM 11apa U MapoBOTO CEKTOpa.

77 Teopema 06 06béme miapa. [lnomans

cdepsl. CTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHHEM 00BEMOB




78

79

80

11apa, [apoBOro CErMEHTa U ILIapOBOI0
CeKTopa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOMICHUS MEXKTY
IIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHu
MOIOOHBIX Te

[Tono6Hble Tena B IpOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpHUyeCcKre 3a]]a4, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TEIl | IO ICH
MOBEPXHOCTEH

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"

81

JiBuxeHust npoctpaHcTBa. OToOpaskeHus.
JIBuxeHus u paBeHCTBO Guryp. O6mue
CBOICTBA JBH)KCHUI

82

Buel n1BukeHMi: napauiebHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPUS, TOBOPOT BOKPYT
IpsIMOI

83

84

[IpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

I'eomeTpuueckue 3a/1aun Ha IPUMEHEHUE
ABHUKCHU S

85

86

Kontponbnas padota "BekTops! B
pocTpaHcTae”

Oo6o6maromiee nosropenue 11 noHATUH U
MeTO0B npeamMera reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[lapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
B ITpocTpaHcTBe"




87

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B npeamMera reomerpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTse"

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B npeamera reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsl B mpocTpaHcTee”

89

90

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B npeamMera reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B npeamera reomerpun 10-11
KJaCCOB, CUCTEMATHU3allHs 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

91

92

93
94

95

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToA0B npeamMera reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

Ob6o06muaromiee noropenue 11 noHATU U
MeTO0B npeamMera reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

HToroBas KOHTpoJIbHas paboTa (dacts )
HToroBas koHTposibHast paboTa (dacts 1)
[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

96

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH




97

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

102

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil npenMer «BeposTHOCTh M CTaTUCTHKA» YIIyOJIEHHOIO YpPOBHS
SBIIICTCS TPOJOJDKEHUEM U pPa3BUTUEM OJHOMMEHHOIO YYEOHOro IpeamMera
yIIyONIEHHOTO YPOBHS HAa YpOBHE CpeQHEro o0miero oOpa3oBaHusA. Y4eOHBIN
npeaMeT TMpeaHa3HadeH A (popMHpOBaHUS y OOY4aIOUIMXCA CTATUCTHYECKON
KyJbTYpbl M IIOHMMAaHHUS POJM TEOPUM BEPOATHOCTEM KAaK MAaTEMaTHYECKOTO
WHCTPYMEHTA JJIl U3YUYEHUsS CIydalHbIX COOBITHI, BEIMYMH M mpoueccoB. [lpu
U3YYEHUU NpeaMeTa oOoramaroTcs MNpeACcTaBiIeHUs OOydaromIMxcs O MEeToAax
WCCIICOBAHNSI W3MEHYMBOTO MHpPA, PAa3BHUBACTCA ITOHMMAHUE 3HAYMMOCTH U
OOIIHOCTH MaTeMaTUYECKUX METOJOB TO3HAHUA KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

CopepxxaHue y4eOHOTO MpeIMeTa HaIlpaBIEHO Ha 3aKpelyieHUEe 3HaHUH,
NOJTyYEHHBIX [IPU U3YUYEHUHU NPEAMETA Ha yPOBHE OCHOBHOT'O 001IIET0 00pa3oBaHus,
Y Ha Pa3BUTHUE NPEACTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBA3AX MEKIY
HUMM Ha BaKHBIX MPUMEpPAX, CHOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOILIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUTSI OITMCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyeCcKUX BEJIMYUH, TOTPEITHOCTEN
B Pa3MYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UCOHBIM
npeaMeT sBisieTcs: 0a30i 11 OCBOCHUSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TAKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHbIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT amnmapaT aHajiu3a OOJbIIUX JIaHHBIX.
[{eHTpanbpHYIO YacTh Y4EOHOTO MpEeIMETa 3aHUMAET 00CYKACHUE 3aKOHA OOBIITNX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBercTBUUM ¢ yKa3aHHBIMU LEJISIMHU B CTPYKTYpe yd4eOHOro IMmpeamMera
«BeposiTHOCTP M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coniepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMUMO OCHOBHBIX JHHHI B YYEOHBIA MNPEAMET BKIIOYEHBI SJIEMEHTHI
Teopuu TpadoB U TEOPUH MHOKECTB, HEOOXOAUMBIE AJI TTOJHOIIEHHOTO OCBOEHUS
MaTepuaga JAHHOTO y4eOHOro ImpeaMeTa U CMEXHBIX MaTeMaTHYECKHX Y4e€OHBIX
IIPEIMETOB.

Copepxanne nuHun «CiydailHble COOBITUS M BEPOSITHOCTH» CIYXKHUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEICTABICHUN O PaCHpeNeSIeHUH BEPOSTHOCTEH
MEKly 3HAYCHHUAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIBLHOTO paclpeieeHU U



3HaKOMCTBO C MX HENPEPHIBHBIMH aHAJIOTaMH — IMOKAa3aTeIbHBIM M HOPMaJbHBIM
pacrpeieieHUsIMH.

Tembl, cBsi3aHHBIE C HENPEPHIBHBIMU CIYYalHBIMU BEITUYMHAMHU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUU U
U3YYCHUU CITy4alHBbIX SBICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMME. OCHOBHOE
BHHUMAaHHE YAENSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCTIpeICICHUSIM.

B yueOGHOM mpeamere mnpemnycMaTpUBAETCS O3HAKOMUTEIBHOE H3YUYECHHE
CBSI3M MEXAY CIy4yalHBIMM BEITMYMHAMH M OMHCAHHME ITOW CBSI3M C MOMOIIBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJZIEpKaHus Pa3BUBAIOT TeMY «J{MarpaMMbl paccenBaHus», U3yYECHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
IPEAMETOB aNreOpbl U FTEOMETPHUHU.

Emé omamH »sreMeHT coaep)kaHMA, KOTOPBIM  Mpeajaraercs  Ha
O3HAKOMHUTEJIPHOM YPOBHE — IIOCIEIOBATEIBHOCTh CIyYallHbIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEW KOJMYECTBAa TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBJIIETCSL aKTyaJlbHBIM JUIsl OyIylIIMX aOUTYypUEHTOB, MOCTYMAIOIINUX HA y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
yIpPaBICHUEM.

Ha wusyuenue yueOHOro mnpeamera «BeposiTHOCTh M CTAaTUCTHKA» Ha
yray0aeHHOM ypoBHe oTBoauTcsa 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento),
B 11 knacce — 34 yaca (1 4ac B Hezenio).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubIi Tpad, myTH B rpade: nukibl U nenu. Crenenb (BaIEHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

Crny4aiiHble SKCIEPUMEHTHI (OIBIThI) M CITy4alHbIE COOBITHSA. DJIeMEHTapHbIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOObITHI. CiyyalfHbIE OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Onepainuu HaJ COOBITUSIMU: TIEPECEUEHUE, 00bETUHEHHE, IPOTUBOIOJIOKHbBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSATHOCTEM.

VYcnoBHAsE BEPOSATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBO CiydailHOTO
skcriepumenTa. Gopmyia nosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIii ciyyaliHbIN ONBIT (MUCHIBITAHKE), YCTIEX U Heynaya. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepust He3aBUCHUMBIX ucHbITaHui beprymm. CrydaitHelii  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaitnas BennuuHa. Pacnpenenenne  BepostHocTed. Jmarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

11 KITACC

CoBMecTHOE pacnpeferneHle JBYyX ClydalHbIX BelnuuH. HesaBucumble
CJIy4ailHble BEJIMYMHBI.

MaremaTuyeckoe OXHUAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesICHHUs).
[Ipumepsl MPUMEHEHUsT MAaTEMaTUYECKOrO OXHUIAHMS (CTpaxOBAHHUE, JIOTEPES).
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOUW BeNMWYWHBIL. MaTemMaTtndeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOT0 U OMHOMHUAJILHOTO pacipeieICHUH.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHUE  CIyYaWHOM  BEJIMYWHBI
(pacnpenenenus). Jlucriepcuss OMHAPHOM ClydailHOM BeMUMHBL. MaTeMaTrudeckoe
O’KMJIAHUE TPOU3BEIAECHHUS U TUCIIEPCUS CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jucnepcusi ¥ CTaHJApTHOE OTKJIOHEHHWE OMHOMHUAIBLHOTO pacHpeieNeHus.
Jucnepcus U cTaHAAPTHOE OTKIIOHEHHE T€OMETPUYECKOT0 PACTIPEACIICHUS.

HepasenctBo YeObiméBa. Teopema Yebniména. Teopema bepuynnu. 3akon
Oonpmimx  uyucen. BeiOopounslii  MeTrox — uccienoBaHuil.  BriOopouHble
xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEIEICHNAN.



HenpepeiBuble cnydaiinble BenuuuHbl. [Ipumepbl. DyHKIHA IUIOTHOCTH
BEPOSITHOCTH paCIIpeeicHUsl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX — HE3aBHCHMBIX  COOBITHMH. 3agauu,
IIPUBOJAIIME K pacnpenenennto Ilyaccona.

KoBapmamst 1Byx cioydailHeIX BenuuuH. Koapduiument muHeiHON
koppemsiuud. CoBMECTHblE  HAOMIOACHWS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
MPEIMETA «BEPOSITHOCTh U CTATHUCTHUKA» (YIJYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKITAHCKON TTO3UITNN 00YUJAOIIETOC] KaK AKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpakJaHCKOro  obmiectBa  (BBIOOpPBI,  ONpPOCBI W JAPYroe),  yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MIACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoia, C(hOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 310pOBOTo M 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyAYy, OCO3HAHHE IICHHOCTH TPYJIOIO0Us, HHTEpEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYPhl, TOHHUMAaHHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHECHHE MaTEeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3oBble 1ornyeckue AecTBMU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHSITHH, OTHOIIEHUW MEXKAY TMOHATUSIMH, (HOPMYITUPOBAThH
OmpeieSIeHUs TIOHSITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccu(pUKainy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH W  NPeoOpa3oOBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JeJaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpPATh CHOCOO perieHus: y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BbEKTa, SBJICHUS, TIPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;



CaMOCTOSTENFHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IMIpollecca, a TaKKe BBIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATh eUIMTHI MH(DOpMAIMKU, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUIHBIX THUIIOB, AHAIN3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
MIPEICTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3inuHBIX (hopmax,
WUTIOCTPUPOBATh IpapruecK;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJINPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie OOCYKJIEeHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOI TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATH WJEH, HAIIEJIEHHbIE Ha IOUCK
pEelIeHNs, COIMOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4M, SIKCIIEPUMEHTA, UCCIIEI0BaHu,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Camoopranuzamnus:

COCTABJISITh IUJIaH, AJITOPUTM PEIICHUS 33J1aui, BEIOMPATh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJAJ€Th HABBIKAMU  I[IO3HABAaTEJbHOM  peQUIeKCMM Kak  OCO3HAaHMs
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pPeuieHHs
MaTeMaTU4YECKOM 3a4a4u;



MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIECHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHUMATh U KCIOJb30BATh MPEUMYILECTBA KOMAaHAHOW M MHJIMBUIYaTbHOU
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0O COBMECTHOM pabOThI, pacHpenensTh
BUJIBI paOOT, I0rOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT pab0Thl, 00001IATH
MHEHMS HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B IpynmnoBbIX (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TOpPOAYKT 1O KpUTEpUAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kaacca oOygaromuiicss HAy4UTCS:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: Tpad, TIockuil rpad, cBsA3HbIA Trpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOro
HKCIIEPUMEHTA;

CBOOOJHO OIEpUPOBAaTh MOHATHSAMU: CIyYaWHBI SKCHEPUMEHT (OIBIT),
CllydyallHO€ COOBITHE, DJIEMEHTApHOE CIydailHOoe COObITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4yallHOTO  OMbITa, HAXOJUTh BEPOSATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOoJIUTh U (HOPMYIUPOBATH COOBITHS: TepecedeHne, 00beTUHEHNE TAaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JMArpaMMbI
Oiinepa, KOOPIAWHATHYIO MPSIMYIO JJI PELISHUs 3a/ay, MOJIb30BaThes (HOpMyInoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbBIX COOBITHIA;

ONEepUpOBaTh  IOHATHUAMM:  YCIOBHAas  BEpPOSITHOCTb,  YMHOYKEHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOrO HKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHI € TOMOIIBIO TpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OmbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOopMyIy
baifeca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh M3y4YEHHbIE KOMOMHATOpPHBbIE (OPMYJBl [Js IEPEUNCIEHUS
AJIEMEHTOB MHOXXECTB, SJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIbITa, PELICHUS
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOZHO OMEpUpPOBATh MOHATUAMU: OWHAPHBIA  CIIy4alHBIM  OMBIT
(ucnblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE HCIBITAHMS, CEpUsl HCIbITAaHUMH,



HAXOJIUTh BEPOSITHOCTH COOBITHII: B CEpUU UCTIBITAHUIA JI0 TIEPBOTO YCIIeXa, B CEPUU
UCTIBITaHU bepHysuin, B ONbITE, CBSI3aHHOM CO CITy4ailHbIM BEIOOPOM M3 KOHEUHOU
COBOKYITHOCTU;

CBOOOJIHO OIMEpPUPOBATh MOHATUSAMU: ClydaiiHas BEJIMYMHA, pacnpeielieHue
BEPOSITHOCTEW, JAMarpaMMma pachpesesieHus, OuHapHas cllydaiiHas BeJIMYWHA,
reoMeTpuyecKoe, ONHOMHUAILHOE pacIipe/ielieHUE.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

ONEPUPOBATH NOHATUSIMH: COBMECTHOE PACIPEACICHUE JBYX CIy4alHbBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMITy COBMECTHOTO PACTIPEICICHHS ABYX CIIYYaHBIX
BEJIMYMH JUIS BBIJCICHUS DPACIPEACIICHUS KaXJIOW BEJIMYUHBI, OMNPEACICHUS
HE3aBUCHUMOCTH CITyYalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBAThH MOHITUEM MATEMATHUYECKOTO OXKHUIAHUS CIIydalHOU
BEJIMUMHBI (pacrpeesieHus), MPUMEHITh CBOMCTBA MATEMaTUYECKOTO OXXHIAaHUs
IpU pElIeHUH 3a7a4, BBIUUCIATh MaTEMaTUYECKOe OXKUJaHue OMHOMHUAIBLHOTO U
r€OMETPUUECKOr0 paCIIpEACICHNM;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: JUCIEPCHs], CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIUYUHBI
(pactipeiesieHusi) TPU PEIICHUU 3a/iad, BBIUUCIATH JUCHEPCUIO M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/leICHUM;

BBIYHCIIATH BHIOOPOYHBIC XapaKTEPUCTUKH IO IAHHOW BBHIOOPKE U OIICHUBATH
XapaKTepPUCTUKA TEHEPAIbHOW COBOKYMHOCTH JIAHHBIX IO  BBIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKUE TUTIOTE3bI, MTOJIB3YSICh N3YYEHHBIMU PACIIPEICICHUSMM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBbIE
(undposbie)
Nenn/m  HaumeHoBaHHe pa3/e/ioB H TeM NPOIPaAaMMbI Konrposbabie  IIpakTuyeckue
Bcero oOpa3oBaTeJibHbIE
padoTshI padoTsbI pecypenI
1 DneMeHTHI Teopuu rpados 3
5 Crny4aiiHbI€ OTIBITHI, CITy9aifHbIE COOBITHS U 3
BEPOATHOCTH COOBITUI
Omnepanuu HaJ MHOKXECTBAMH U COOBITHSIMH.
3 CroxxeHue 1 YMHOKEHUE BEPOSITHOCTEH. 5
VYcnoBHast BeposiTHOCTh. HezaBucumbie cOOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
5 Wcnbrtanus bepuymmm. CinydaiiHelii BBIOOp U3 5
KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kontpoabnbie  IIpakrnyeckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchbl
3aK0oH OOJIBIINX YUCET
DJeMEHTHl MaTEMAaTHYECKOH CTaTUCTUKHU
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), MOKa3aTeIbHOEC U HOPMAJIBHOE 4
pacripeaesieHust
Pacnpenenenue Ilyaccona 2
CBsi3b MEXY CIIy4ailHBIMHU BEJIHYUHAMH 6
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

I'pad, cBsa3HEI rpad), mpencraBieHne
3a71a4M C MOMOIIBIO rpada

Crenenb (BaJIeHTHOCTb) BepIMHEL. [1yTh
B rpade. Llenu u HuKIIbI

I'padsr Ha mockocTu. JlepeBo
CITy4allHOTO 3KCIIEpUMEHTa

CayyaiiHble SKCIIEPUMEHTHI (OIBITHI) U
clydaifHble COOBITHS. DeMeHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTB ci1y4aiiHOrO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB ci1y4aiiHOrO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU

[Tepecedyenne, 00beTMHEHNE MHOKECTB H
COOBITHIA, TPOTHUBOMOJIOKHBIE COOBITHS.
dopmyiia CII0KEHUS BEPOSITHOCTEH

Y cnoBHas BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOopMmyIa yCIIOBHOM
BEPOSITHOCTH




VYcioBHas BEpOATHOCTb. Y MHOKEHHE

9 BepoATHOCTEH. DPopMyJsia yCIOBHOU
BEPOATHOCTH

10 dopmyra MoTHON BEPOSATHOCTH

11 ®opmyna baneca. HezaBucumelie
COOBITHS

12 KomOnHaTOpHOE PaBUIIO YMHOKEHHUS.
[lepecTanoBKHU U pakTOpUaI

13 Yucno coueranuid. TpeyrojbHUK
[Tackais

14 ®opmyna ounoma HeroToHa
Kontponsnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOYKECTBA,
KOMOMHaTopHKa"
bunapHbIii CIy4alHBII OIBIT
(ucmbITaHue), ycrex u Heyaaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH 10 IIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHUM J10
IIEpPBOTO ycIexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUN
beprymm

19 CayvaiiHplif BBIOOp U3 KOHEUHOM
COBOKYITHOCTHU

20 [IpakTuueckas pabota c
MCIOJIb30BAHUEM IJIEKTPOHHBIX TaOJIUI]
Crnyuaitnas BennuuHa. Pactipenenenue

21 BeposaTHOCTeH. Jlnarpamma

pacnpeneneHus




22

Onepanuu Haja ciy4aiHbIMU
BesimurHaMu. [Ipumepsl pactipeneneHuii.
bunapHnas cirydaiiHas BeIu4uHa

23

24

25

['eomerpuueckoe pacnpeaesieHue.
bunomuanbHOe pacnpenenenue

MaremaTHyecKoe OKHUIaHUE CIy4YaiiHOM
BennuuHbl. COBMECTHOE pacIipesiesieHne
JBYX CIyYalHBIX BEITUYHH

HeszaBucumeble ciaydailHble BETUYUHBI.
CBOMCTBa MATEMATHYCCKOTO OXKHMIAHHUS.
MareMatnueckoe Oku1aHue OMHApHOM
CIIy4alHOU BEIMYHHBI

26

MaremMmatudeckoe OXKugaHue
r€OMETPUUYECKOT0 U ONHOMHUATIBLHOTO
pacrpeeneHnin

27
28

HI/ICHepCI/IH H CTAaHOAPTHOC OTKIIOHCHUC

Jucnepcust OuHapHOU CiydaiHOM
BenMYuHbI. CBOMCTBA JUCTIEPCUH

29

MaremaTtdeckoe 0KUIaHue
MPOU3BEICHHUS U JUCTIEPCUS CYMMBI
HE3aBUCUMBIX CITyYalHBIX BEJIMYHH

30

31

32

[IpakTuueckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

Jlucriepcusi ONHOMHATIBHOTO
pacnpenenenus. [Ipaktiuueckas paboTa ¢
MCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIUI]

OO000I1IIeHNE U CUCTEMATHU3aIlNs 3HAHUH

33

Kontponbras padota No2: "VcnisiTanust
bepuymnu. Cry4aiiHble BETUUUHBI U
pacnpeneneHus"”

34

O00011IeHIE U CUCTEMATU3aL1s 3HAHUH




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
0O0JIBIINX YKCe

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepnymu. 3akon
OO0JIBIINX YKCeT

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIIIMX YHCEl

Br100po4HbBIi METO MCCIICIOBAHUIMA

[IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

I'enepasibHast COBOKYITHOCTb U CIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLleHKa CpEHETO U
JUCIIEPCUU T€HEPAIbHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLieHKa CpEIHETO U
JUCTIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHUE BEPOSTHOCTEN COOBITUH TTO
BBIOOpKE




Craructuueckas runoresa. [IpoBepka

9 MPOCTEHUIINX THIOTE3 C IIOMOIIBIO 1
CBOMCTB M3YYEHHBIX pacipereleHuin
Konrponsnas padora KonrponbHas

10 pabora "DaeMeHThl MaTeMaTHIECKOM 1
CTaTUCTUKH"

11 [IpakTuyeckas paboTa c UCIIOIB30BAaHUEM 1
ANEKTPOHHBIX TaOJIHNIL
[Ipumepsbl HEMPEPHIBHBIX CAyYANHBIX

12 BeJIMYMH. DYHKIHS TUIOTHOCTH 1
BEPOATHOCTH
PaBHomepHoe pacnpenenenue. [Ipumepsr

13 3aJa4, MPUBOSIINX K ITOKA3aTeILHOMY U 1
K HOPMaJIbHOMY pacIipeieJICHUSIM

14 OyHKIUS MIIOTHOCTH BEPOATHOCTH 1
MOKAa3aTeIbHOIO paclpeaeIeHus

15 OyHKIHS TIIOTHOCTH BEPOSITHOCTH 1
HOPMAJILHOTO PaCIpeIesIeHHs
ITocnemoBaTeIbHOCTEL OTUMHOYHBIX

16 He3aBUCUMBIX coObITHil. [TpuMmep 3anaun, 1
MIPUBOSIIEH K pactpenenenuto [lyaccona

17 [IpakTryeckast paboTa ¢ HCMIOIB30BAaHUEM 1
3JIEKTPOHHBIX TAOJIHUI]

18 KoBapuanus 1ByX ciiy4ailHbIX BETHYHH. 1
Koaddurment koppensuun

19 CoBMmecTHbIE HAOMIOIEHUS IBYX BEJIMUUH 1

20 Br160opounbiii koAb GUIIMEHT KOppeTsun 1

21 Paznuune mexny HI/IHGf/iIEOﬁ CBS3BIO U 1
MPUYNHHO-CJICICTBEHHOM CBS3BIO

22 Jluneiinas perpeccust 1

23 [IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM 1

QJICKTPOHHBIX Ta6J'II/II_[




24

Hpel[CTaBJIeHI/Ie JaHHBIX C IIOMOIIIBIO
Ta6J'II/IH " ayarpamMm, ornucatrciabHas
CTaTUCTHUKA

25

26

OnbITEI C PaBHOBO3MOKHBIMU
OJICMCHTApHBIMU COOBITHSMH

Brruucienune BepoITHOCTEH COOBITHI €
pUMEHEHHEM (HopMyIT

27

28
29

30

Brruuciienue BeposTHOCTEH cOOBITHI C
IIPUMEHEHHEM TpapUUECKUX METO/I0B!
KOOpAMHATHAs IpsMasi, 1epeBo,
nuarpaMma Jitnepa

CHy‘IaﬁHHe BCJIMYMHBI U PACIIPCACIICHUA

MareMaTnueckoe 0KMIaHHUE CIyd4aliHON
BEJIMYHHBI

MaremaTHuuecKoe OXKHIaHue CHy‘I&fIHOﬁ
BCJIIMYHHBI

31

32

33

34

Kontponbnas padota: "BepostHocTs 1
CTaTUCTHKA"

Beruuciienue BeposiTHOCTEH cOOBITHIA C
npuMeHeHneM (GopmyI u rpaduyecKux
METOZIOB

Beruuciienue BeposiTHOCTEH cOOBITHI C
pUMeHeHneM (GopMyIl U rpaduyecKux
METOZIOB

CrydaiiHple BETUYUHBI U pPaCIpeIeNICHUS.
MaremaTuuecKoe OKUIAHUE CIyYalHOU
BennuuHbl. KoHTpOnpHas paboTa Ha TEMy
«CnyyaliHble BEJIUYUHBI U
pacnpeeneHus »

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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