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HOACHUTEJIBHAA 3AIIMCKA

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA
«MATEMATUKA»

Pabouast nporpamMma no yuebHoMy npeamery «MaTtemaTuka» yriayOaéHHOTO
ypoBHs s oOydaromuxcs 10—I11 kmaccoB pa3paboraHa Ha OCHOBE
®denepaabHOr0 TOCYIAPCTBEHHOIO 00pa3oBaTENbHOIO CTaHAAPTA CPEIHErO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHUE KIIFOUEBBIMU
KOMIIETEHIIUSIMHA, COCTABJIIOIIMMU OCHOBY JJII CaMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHSA JIUUYHOCTU OOYYAIOIIUXCSL.

B paGoueii mporpamme yuTeHBI UaeHu U nosoxeHus «KoHuenuun pa3BUTHS
MaTeMaThyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHLEMIHUHM MaTeMaTH4YecKoe OO0pa3oBaHUE IOJKHO, B YACTHOCTH,
pemiatb 3amayy oOecrneueHrus HeoOXOJWMOIro CTpaHE YHCIa BBIMTYCKHUKOB,
MaTeMaTUyecKas IOATNOTOBKA KOTOPBIX  JIOCTaTOYHA Uil  MPOJOJKEHUS
oOpa3oBaHUsl 1O pPa3jIMYHBIM  HaMpaBJICHUSM, BKIIOYas  MpernojaBaHUE
MaTeMaTHKH, MaTEMaTUYECKUE HCCIIeIOBaHus, paboTy B chepe nHPpOpMaImOHHBIX
TEXHOJOTUA U [p., a Takxke oOecrmeyeHusi Mg Kaxaoro oOydaromerocs
BO3MOYKHOCTH JIOCTHKEHUS MAaT€MAaTHYECKOW TMOATOTOBKM B COOTBETCTBHM C
HEOOXOAMMBIM €My YypoBHEeM. VIMEHHO Ha peleHue 3TUX 3a/Jad HalleleHa
[Ipumepnas pabodas nporpamma yriayOa€HHOTO YPOBHS.

B snoxy mudpoBoit TpanchopManmu Becex cep 4eI0BEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 Xopoluei
MaTeMaTHYeCKON MOJArOTOBKU. JTO OOYCIOBJIEHO T€M, YTO B HAIIM JIHU PacTET
YUCJIO CHEIHAJIbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM MNPUMEHEHUEM
MaTeMaTUKH: U B cpepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U Jaxe B T'yMaHUTapHbIX cepax. Takum oOpazoM, Kpyr oOydaromuxcs, IJs
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TpPEIMETOM, (PyHIAMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO paclupsierci. B Hero BXOAAT HE TOJBKO
oOyuJaroluecs, MJIAHUPYIOIMINE 3aHUMATbCA TBOPYECKOM M HCCIIEOBATEIHCKOM
paboToii B 00s1acTi MaTeMaTUKH, HHOOPMATUKU, HUBHKH, SKOHOMUKH U B JPYTUX
o0nacTax, HO ¥ Te, KOMy MaTeMaTHKa HyXHa JJIs UCIOJIb30BaHUs B MPOQeCcCHsix,
HE CBA3aHHBIX HEMOCPEJICTBEHHO C HEH.



[TpuknagHas 3HaYMMOCTh MATEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABIAIOTCA (DyHIAMEHTANbHBIE CTPYKTYpbl HAIIErO0 MHpa: MPOCTPAHCTBEHHbBIE
(GOpMBbl M KOJMYECTBEHHBIE OTHOUIEHMS, (PYHKIMOHAJIbHbIE 3aBUCUMOCTH U
KaTeropul  HEONpEeneaEHHOCTH,  OT  MPOCTEHIIMX,  yCBaMBaeMbIX B
HEIOCPECTBEHHOM OIIbITE, JO JOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX IS
pa3BUTHUSL HAYYHBIX M TEXHOJOTHYECKUX Uieil. be3 KOHKpeTHhIX MaTeMaTHUYEeCKHX
3HaHWW 3aTPyAHEHO TMOHMMAaHUE TMPUHIUIIOB YCTPONHCTBA M HCIOJIb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCHOPHUATHE M  HHTEpPHpETAlUs  Pa3HOOOpa3HOM
COLIMAJIbHOM, SKOHOMMYECKOH, MOJUTHYECKOM HHpopmanuu, ManodddexTuBHA
NOBCEIHEBHAs ~ IpaKTHuYecKas  JAeiTenbHOocTh.  Bo  MHorux  cdepax
npo(eCCUOHANBHON JAESITENBHOCTH TPEOYIOTCS YMEHMsI BBIIOJHATH Pacuérhl,
COCTaBISITh QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOIUTH TEOMETPUUECKHE
U3MEpPEHHUs] H TOCTPOCHHs, YUTaTh, 0OpabaTbiBaTh, MHTEPHPETUPOBATH U
NPEACTABIATh UHPOPMALIMIO B BHJE TaOIHI], AUArpaMM U TIpaduKoB, TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OnHOBpEMEHHO ¢ pacuiMpeHueM chep MNpUMEHEHHsT MaTeMaTHKU B
COBPEMEHHOM 00111ecTBE BCE 0oJiee BaKHBIM CTAHOBHUTCS MAaTEMaTHYECKUI CTUJIb
MBILUICHUSI, TIPOSIBIAIOIIMNCA B ONpENeTIEHHBIX YMCTBEHHBIX HaBbIKax. B
Ipoliecce M3YYEHUS] MaTeMaTUKA B apCeHal NPUEMOB U METOJIOB MBIILUICHUS
YelloBeKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS WHAYKIUS W JeAYKIHA,
0000IlIeHHEe M KOHKpPETH3allus, aHaM3 M CHUHTE3, Kilaccupukauusa W
cuctemMaTuzaums, aldcTparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aK/IIOYeHUH, TpaBUjia HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHS (POPMYIHPOBATH,
O00OCHOBBIBaTh U JIOKa3bIBATh CYXKICHMS, TEM CaMbIM (DOPMHUPYIOT JOTHUYECKHI
CTWJIb MbILUIEHUs. Benymias poib NpuHAIJIEKUT MaTeMaTuke B (opMHpPOBaAHUU
AITOPUTMUYECKONH KOMITOHEHTHI MBIIUICHUSI U BOCIIUTAHUU YMEHHH JeCTBOBATH
M0 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATH
HOBbIe. B mpoiiecce pelieHus 3a7aq — OCHOBBI JUIsl OpraHU3alUd y4eOHOMU
JIESITEIBHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS] TBOPUYECKAs U MPHUKJIAIHAs
CTOPOHBI MBIIIJICHUSI.

OOyueHne mMareMaTuke Ma€T BO3MOKHOCTh Pa3BUBATh y YYalllUXCsl TOYHYIO,
palMoHAIIbHYI0 W HWHPOPMATUBHYIO peYb, yMEHHE OTOMpaTh Haubosee
TIOJIXOJISITINE SI3bIKOBBIC, CHMBOJIMUECKUE, TpaQUUecKue CpeaCcTBa A BBIPAKECHUS
CYXJICHHI 1 HATTISAHOTO UX MPEICTABICHHUS.

Heo0xoaumMbIM KOMITOHEHTOM OOIIIeH KyTbTYphl B COBPEMEHHOM TOJIKOBAHUH
SBIISIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMSI JE€HCTBUTEIIbHOCTH,
IPEACTABICHUE O NPEIMETEe MU METOJIE€ MAaTEMAaTHUKH, €ro OTIMYUSAX OT METOJ/IOB

CCTCCTBCHHBLIX W T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHUA
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MaTEeMaTUKU JUJIsl PEIICHHUs HAy4YHBIX M TNPHUKIAAHBIX 3a7ad. Takum o0pasom,
MaTeMaTU4YecKoe o0pa3oBaHUE BHOCUT CBOW BKiIad B (opmupoBanue oOIei
KYJIBTYpPbI YEJIOBEKA.

N3yyenue maTeMaTUKU  CHOCOOCTBYET  3CTETUYECKOMY  BOCIHTAHMIO
YEJIOBEKa, NOHMMAHUIO KPACOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYXKIACHUI,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

[IpuopureTHpiMu nensiMu oOyuenuss maremarunke B 10—I11 kmaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

e (hOopMUpPOBaHHE [EHTPAJTbHBIX MAaTEMaTUYECKUX MOHATHH  (YHCIO,
BEJIMYMHA, TeOMeTpuueckas (Qurypa, IEepeMEeHHas, BEPOSTHOCTb, (YHKIUS,
IPOU3BOJIHAS, UHTETpan), o0ecrneunBaroux IPEEMCTBEHHOCTb U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus OOyYarOIINXCS;

® TI0JIBEJICHUE YYaIUXCsl Ha JOCTYIMHOM JJs HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMaTHKW U OKPY)KAIOIIEr0 MHUpa, MOHUMAHUIO MAaTeMaTHUKUA Kak
qyacTy oOLIeH KyJIbTYphl YEIIOBEUECTBA,

® Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuammxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBIIUICHHSI, UHTEpeca K N3YYCHUIO MAaTEeMaTUKU;

¢ (hopMupoBaHne (PYHKIIMOHAIBHON MaTeMAaTHUYECKON TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MAaT€MaTUYECKUE ACHEKThl B peajbHBIX >KMU3HEHHBIX CHUTyalUsX U
OpU M3YyYEHUU JPYrHX YYeOHBIX MPEeIMETOB, NPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha SA3bIKE MaTeMAaTUKH M CO3]1aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHATh OCBOCHHBI MaTeMaTHYECKHH ammapaT AJis
peleHnsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OIICHUBATH
MOJTy4YEHHBIC PE3yIbTATHI.

OcHOBHBIE JHHHHM cojaepxaHusi kKypca wmartematuku B 10 —I1lkmaccax
yrayOonéHHoro ypoBHs: «Yucna U BeIYMCIEHU», «Anredpa» («Anredpandeckue
BBIpQXEHUS», «YpaBHEHHMs U HepaBeHCTBa»), «Hauama mMaTemaTHuecKoro
ananmm3a», «l'eomerpusi» («l'eomerpuueckue GUTYppl W HMX  CBOWCTBAY,
«3mepeHne reoMeTpruecKUX BEeJIMUUHY), «BepoaTHOCTh U cTaTuCTUKa». JlaHHbIe
JVHUHA Pa3BUBAIOTCS TMAapaJlIeIbHO, KaXJaas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OIHAKO HE HE3aBHCHMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTe H
B3aumozeiictBun. Kpome s3Toro, mx oObEIUHSET JOTHYECKas COCTaBIISIOLIAs,
TPaJUIIMOHHO TPHUCYIAs MaTeMaTUKE M MPOHU3BIBAIONIAS BCE MaTEeMaTHUECKHE
Kypchl U conepxkarenbHble JuHUU. CdopmynupoBaHHoe B DenepanbHOM
rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE CPEaHEro oOIero oOpa3oBaHUs
TpeOOBaHKHE «YMEHUE ONEPUPOBATh MOHATUSIMU: OIPEACIICHUE, AKCUOMa, TEOPEMA,
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CJIEJICTBHE, CBOMCTBO, MPU3HAK, OKA3aTEIbCTBO, PABHOCWIbHBIE (HOPMYITUPOBKHY;
yMmeHne (QopmynaupoBaTh o0OpaTHOE ¥ TPOTHBOIIOJIOXHOE  YTBEPXKJICHHUE,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKON
WHAYKIIUWA; TPOBOIUTH JOKa3aTeNbHBIC PACCYXACHUS TPU PEIICHUH 3ajad,
OIICHWBATh JIOTHYECKYIO MPABUIBLHOCTh PACCYXIACHUI» OTHOCUTCS KO BCEM
Kypcam, a (popMupOBaHHE JIOTUYECKUX YMEHHM pacIpeneseTcs Mo BCEM Tojam
oOy4YeHHs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHumsl.

MECTO YYEBHOI'O IPEJJMETA «<MATEMATHUKA» B YYHEBHOM
IJIAHE

B cootBerctBUM ¢ DenepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM CPEIHEro 001Iero 00pa3oBaHUsl MaTEMaTHKa SIBISETCS 00s3aTENIbHBIM
peIMETOM Ha JaHHOM YypoBHEe oOpaszoBanus. Hactosimei IIpumepHoii pabGoueii
IporpaMMoil npegycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
paMKax TpEX yueOHBIX KypcoB: «Airedpa M Hayajla MaTeMaTHYECKOTO aHAIN3ay,
«l'eomerpus», «BeposTHOCTP H cTaTHCTHKa». ©OOPMHPOBAHME JIOTMYECKHUX
YMEHUHN OCYLIECTBISETCS Ha MPOTSHKEHUH BCEX JIET 00YUYEHUs B CTapuIei MIKoJie, a
AJIEMEHTBI JJOTUKH BKJIIOYAIOTCA B COAEP/KaHUE BCEX HA3BAaHHBIX BBIIIE KYPCOB.

B VYuyebnom mane Ha wusydeHue wmarematuku B 10—1lkmaccax Ha
yIIyONnEHHOM YpPOBHE OTBOAUTCS 8 yYEOHBIX YaCOB B HEJEINIO B TEUEHUE KAXKIOTO
rojia oOydenusi, Bcero S60yueOHbIX 4acoB.

Temarnueckoe TUIaHUPOBAHHWE YUYEOHBIX KYypCOB M  PEKOMEHAYyeMOe
pacnpeneneHue  y4eOHOTO  BpEeMEHUM Uil  M3YYEHHUS  OTHENBbHBIX  TEM,
MPEJIOKEHHbIE B HACTOALLEH MpOorpaMMe, HajJ0 paccMaTpuBaTh KaK MPUMEpHBIE
OPUEHTHUPHI B MTOMOILb COCTABUTENII0 aBTOPCKON padodeil mporpaMmbl, U MPEXKIe
BCEro y4yuTeno. ABTop paboueil mporpaMMbl BIIPAaBE YBETUYUTH WA YMEHBITUTh
MPEIIOKEHHOE YUCTIO yUYeOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUTHCS B TEMATHUKY,
3aMHTEPECOBABIIYI0 OOYyYalOLIMXCsl, WM HANpaBUTh YCWIMS Ha MPEOJI0JICHUE
3aTpyIHEHMN. JJOIyCTUMO TakXe JOKaJIbHOE MepepacipeiesieHue U IIepecTaHOBKa
AJIIEMEHTOB COJEPKaHUsI Kypca BHYTPH JIaHHOTO KJlacca.

KonudecTBo mpoBepoyHBIX padOT (TEMATUYECKHl M MTOTOBBIA KOHTPOJIb
KauecTBa YCBOCHMsSI ydyeOHOro marepuana) M HMX TUN (CaMOCTOATENbHbIE U
KOHTPOJIbHBIE pa0OTbl, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTES.

Taxoke yuuTenp BIpaBe YBEIUYHUTHh WM YMEHBIIUTH YUCIO YYEOHBIX YacOB,
oTBeI€HHBIX B [IpumMepHoil paboueil mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMAaTH3allUI0 3HAHUWA OOyvaroumxcs. EIWHCTBEHHBIM, HO NPUHLHUIUAIBHO
BAYKHBIM KPUTEPHUEM SIBISIETCS JOCTHXKEHUE PE3YNbTATOB O0YUYEHUs, YKA3aHHBIX B
HACTOSIIEH MPOrpamMMe.



IIJIAHUPYEMBIE PE3YJIbTATbBbI OCBOEHUSA YYEBHOI'O
HPEAMETA <MATEMATHUKA»

OcBocHue yqe6Horo npcamMeTa «Maremartuka» JOJDKHO oOecrneyrnBaTh
AOCTHUIKCHHC Ha YPOBHC CPCIAHCTO 06mer0 O6paBOBaHI/I$I CICAYIOUX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJNbTaThl OCBOCHHUS IIPOTPaMMbl y4eOHOro IpeaMera
«MaremaTuka» XapakTepu3yIOTCS:
I'pak1aHCKOE BOCIUTAHUE:

c(OpPMHPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIMKA 00YYarOIIErocss Kak aKTHBHOT'O
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUI,
OpoUeayp TIpakIaHCKOTo oOuiecTBa (BBIOOPBI, ONPOCH U 1p.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

[laTpruoTHYECKOE BOCIUTAHUE:!

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITHUX JOCTH)KCHUN B JIPYTMX HayKaX, TEXHOJOTHAX, cpepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBCHHOE BOCIIMTAHHUE:

OCO3HAaHHEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOIO  MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U A TEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAyIETO.

OCTETUYECKOE BOCIUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYAsl ICTETUKY MaTEMaTUYECKUX

3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;

BOCHPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.
DuU3NMYECKOC BOCIIUTAHUC:

C()OPMHPOBAHHOCTBIO yMCHHUS TPUMEHAThH MaTeMaTHYEeCKUE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, PETyJsipHAas pu3nIecKasi akTUBHOCTD); (PHU3NIECKOTO COBEPIICHCTBOBAHUS
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON JIEATETLHOCTBIO.
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TpynoBoe BoCcMTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHWEM ILIEHHOCTH TPYAOIIO0US; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrt W peamnu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1ad MaTEMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYpPhl, IMOHUMAaHUEM BIMSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHONW U COLHATIBHOMU
Cpelbl, OCO3HAHHEM T[JOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpooJieMm;
OpPUEHTALIMEN HA NMPUMEHEHUE MATEMATHYECKWX 3HAHUM ISl PEIICHUs 3a1ad B
o0JIacTU OKpYyKarolle cpelbl, IUIAHUPOBAHUS TMIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MTOCIIEJICTBUUN [ OKPYKAIOIIEH CPEBI.

IleHHOCTH Hay4YHOI'O NO3HAHUSI:

Cc(OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKu M  OOIIECTBEHHOM MpaKTUKH, [MOHUMAaHHUEM
MaTE€MaTUYeCKOM HayKh Kak c@epbl YEeIOBEUYECKOW JMESITEeIbHOCTH, AITAaloB €€
pa3BUTHA WM 3HAYMMOCTH JUIA PAa3BUTHS LMBWIM3ALWH;, OBJIAJACHUEM S3bIKOM
MaTeéMaTUKU ¥ MAaTeMaTUYECKOW KyJNbTYpOM KakK CpPEACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBIISATh IIPOCKTHYIO M HCCIEHOBATEIBCKYIO JIESATEIBHOCTD
WHIUBUYAJIBHO U B TPYyIIIIE.

METANIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe PEe3yNbTaThl OCBOEHUS MPOTpaMMbl y4e€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM VHUBEPCAbHLIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCALHBIMU — KOMMYHUKAMUGHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU PeZYIAMUBHBIMU OeLiCNEUAMU.

1) Vhusepcanvhole no3HasamebHbvle Oeticmaus, obecneuusaiom
Gopmuposanue 0a3068bIX KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcarowjeco  Mupa;  NnpuMeHeHue  J102U4eCcKUX,
UCCTe008aMENbCKUX Onepayull, ymeHuil pabomams ¢ uHgopmayuetl).

ba3oBbI€ JIOTHYECKHE ACUCTBUSA:

® BBISBJIATh U XapPaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TOHSTHIA, OTHOUIEHUH MEXIy MOHATUAMHU;  (HOPMYITUPOBATH
OTpEJIENICHHs] MOHATUI; YCTAHABIMBATh CYUIECTBEHHBIN NMPU3HAK KiacCU(]UKaIUH,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,



® BOCIIPUHUMATh, (HOpPMYIHpOBaTH W  MPEOOPa30BBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BbIABISITH ~ MaTEMaTHMUECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpEUMs B (PaKTax, NaHHBIX, HAOIIOJEHUSAX W YTBEPKICHUAX; MpEAiaraTh
KPUTEPHUH JJIs BBISIBJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JiejaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

® IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUA (MpsAMbIE M OT NPOTHUBHOIO), BBICTPAUBATH AapTryMEHTALUIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKIACHUS U
BBIBOJIBL;

e BpIOMpaTh CHocoO pemieHus ydyeOHOM 3anayu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB  PpEILIEHHUsA, BbIOMpAaTh Hauboliee MOAXOASIIIMA ¢ y4€TOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble Mccien0BaTeNnbCKUe IEHCTBUS:

® 1CIIOJIB30BaTh BOIIPOCHI KaK HCCIENOBATEIbCKUN WHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh ~ BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

® [IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
SIBJICHUS, TPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBJICHUSIMH,
IIPOLIECCAMY;

® CaMOCTOSITEJILHO (PopMyIupoBaTh 000OIIEHNS U BBIBOJIBI MO Pe3yjbTaTaM
IPOBEICHHOTO  HAOJIOJIEHUs, HUCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOTHO3MPOBATh BO3MOXXKHOE PAa3BUTHE IPOLECCA, a TAaKXKE BBIJBUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ nundopmanueii:

® BBISBIIATH JACPUITUTHI HHPOPMAIINH, TaHHBIX, HCOOXOIUMBIX JIJIsI OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

® BEIOMpATh  WMH(OpPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HMHTEPIPETHPOBATH  HMHQPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHMUS;

® CTPYKTYpUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B PasIUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

® OIICHUBATH HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSATEIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanonvie  KOMMYHUKamueHvle  Oelicmeusi,  0becneyusarom
CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOG 0OYUAIOUUXCSL.

Oob1enue:

® BOCIIPUHUMATH U (DOPMYITHUPOBAThH CYXKICHHUS B COOTBETCTBUU C yCIOBUSAMHU
U IeIsMH OOIIEHUsS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M NMHACHMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS IO XOAY PCIICHUS 3aaduH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

® B X07ic 00CY)KJICHHUs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOU TEMBI,
mpoOJeMBbl, pemaeMoN 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTABISATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy)KWBaTh PA3jIMYUe W CXOACTBO TO3UIMK; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

® [IPE/ICTABIIATH PE3YyAbTAThl PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa; CAMOCTOSITEIIPHO BBIOMpaTh (GOpMaT BBICTYIUICHUS C Yy4EeTOM 3ajaad
MIPE3EHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

COTpyIHUYECTBO:

® [IOHUMAaTh U KCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U UHAUBUAYATIbHOM
paboThl TpHU pElICHUH YYEeOHBIX 3a/4ay; MPUHUMATh LEJIb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paloThl, pacmpeneisTh
BUIbI pabOT, JOroBapuBaThCS, OOCYXKAaTh TNPOLIECC U PeE3yiabTaT pabOTHI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

® y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsel (0OcyxaeHus, OoOMeH
MHEHUSIMH, «MO3TOBBI€ IITYPMbD» U T.I.); BBIIOJHSATH CBOIO 4acThb PadOTHl U
KOOPJIMHHUPOBAaTb CBOM JCHCTBUSA C JPYTMMH YJIE€HAMU KOMAaHbI, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

3) Vuueepcanvhvie pezynamueHbvle oelicmeus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

® COCTaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a/layH, BHIOMpPATh COCO0 pelieHus
C y4€TOM  MMEIOLIUMXCS  PecypcoB U  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAapUAHTHl PELICHUN C YYETOM HOBOWU
uH(bopManuu.

CaMOKOHTPOJIb:

® BIIQJICTh HABBIKAMU  [IO3HABATENBHOW pedIIeKCMH KAk  OCO3HAHHS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB; BIAAECTh

9



crioco0amMM CaMOIPOBEPKH, CaMOKOHTpPOJIS IIpollecca U pe3yibpTaTa perIeHus
MaTeMaTU4YeCKOM 3a/1a4H;

® [IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHMKHYTh IIPH PEILICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

® OIICHUBATh COOTBETCTBHE pe3yJibTaTa LIETd U YCIOBUSM, OOBSICHATH
IIPUYHHBI TOCTHKEHUS WIA HEAOCTUKEHUS PE3yJIbTaTOB ACSITEIBHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaThl ocBoeHMs llpumepHoii paGouell mporpaMMsel 1O
MaTeMaTHKe IMPEACTaBICHbI MO roaM OOydeHHUs B paMKax OTAEIbHBIX KYpPCOB B
COOTBETCTBYIOIIMX pa3jenax HacrosAmen [Iporpammel.

PABOYASA TIPOTPAMMA YYUEBHOI'O KYPCA «AJITEBPA U
HAYAJIIA MATEMATHUYECKOI'O AHAJIU3A»

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajla MaTeMaTHYCCKOI'O aHAIN3a» SBJISCTCS OJHHM M3
HanOoJiee 3HAYMMBIX B IPOTpaMME CTapIICH IIKOJBI, ITOCKOJIBKY, C OJHOMU
CTOPOHBI, OH OO0OeCIeYMBaeT HWHCTPYMEHTAIBbHYIO 0a3y Uil HM3Y4YCHHS BCEX
CCTECTBCHHOHAYYHBIX KYPCOB, & C JIPYrOM CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
a0CTPaKTHOE MBINIJICHHE YyYaIlMXCsd Ha YpOBHE, HEOOXOIAMMOM JJII OCBOCHUS
uHGOPMATUKH, OOIIIECTBO3HAHHUS, HCTOPUH, CJIOBECHOCTH M IPYTMX JUCIMIUIMH. B
paMKax JaHHOTO Kypca YydYalllhecs OBJIAJICBAIOT YHHUBEPCAIBHBIM  SI3BIKOM
COBPEMCHHOW  HAayKH, KoTopas (OpMyIupyeT CBOM  JIOCTHIKCHUS B
MaTeMaTH4IeCKOU Gopme.

Kypc anreOpbl 1 Havaa MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XHUMHH, OHOJOTHUH, IOHHMAaHUS
OCHOBHBIX TCHJICHIIUH Pa3BUTHS SKOHOMHUKH M OOIICCTBCHHOM YKM3HH, IMO3BOJISCT
OPHUCHTHPOBATHCS B COBPEMCHHBIX HHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX IS JAJIbHEHUIIEro 0Opa3oBaHMs M B IOBCEIHCBHOU
KU3HH. B TOoXe BpeMs oBiaaeHHe aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMU
KOHCTPYKIIUSMH anreOphl W MaTeMaTHYeCKOro aHalli3a pa3BHBAcT YMEHHUE
HAaXOJUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBATH  HMCTHHHOCTB,  JIOKAa3bIBaTh
YTBEPXKACHHS C TIOMOINBIO MHAYKIIMK U PacCyKJaTh JISTYKTUBHO, HMCIIOJIb30BATh
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000OIIeHNe W KOHKpPETH3allMio, abCcTparupoBaHHE M aHAIOTHIO, (OPMHUpPYET
KPEATUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone u3ydenus kypca «Ajnrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHaIU3a»
y4allhecs  MOJy4YaroT  HOBBIM  ONBIT  pEIICHHUS  NPHUKIAOHBIX  3a7ady,
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI MATEMATUYECKUX MOJEIIEW pEaIbHBIX CUTYyalUu,
VUHTEPOpPETallud  TOJYYEHHBIX  PEHICHWH, 3HAKOMATCA C  [pUMepamu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKe M HMCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTENbHBIM BOCIUTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 cneuuduky ydeOHOM AedaTenbHOCTH,
TpeOyroleld MPOJOKUTEIbHON KOHIIEHTPAMM BHHUMAHMS, CaMOCTOSITEIBHOCTH,
AKKypaTHOCTH Y OTBETCTBEHHOCTH 3a MOJIYYECHHBIA PE3yJIbTar.

B ocHoBe MeTonuku 00y4yeHuss airebpe M HavyajllaM MaTeMaTHYEeCKOTO
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B cTpykrype Kypca «Anredpa 1 Hayana MaTeMaTHYECKOIO aHAJIW3a» MOYKHO
BBIJICJINTD  CIEAYIOIIME COJAEP)KATEIBbHO-METOANYECKHEe JMHUK: «Yucina u
BbluncieHus», «OyHkuun u rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHaimusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha IMPOTSHKEHHM JBYX JIET
oOy4eHHMs B CTapllel IIKOJIe, €CTECTBEHHO AOMOIHSISA IPYr Apyra v MOCTENEHHO
HACBHIAsACh HOBBIMHA TEMAMH U pazfenaMi. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JaHHBIA KypC SBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBbenuHsAeT B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHMUeCKUX JAMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTUYECKas
goruka u Ap. Ilo mepe Toro kak ywamuecs OBiIaJeBaloT Bc€ OoJiee IMHUPOKUM
MaT€MaTUYeCKUM allapaToM, y HHUX TOCIeIoBaTelbHO (opmupyerca u
COBEPUIEHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYIO) MOJENb peajJbHOU
CUTYalluM, MIPUMEHSTh 3HAHUS, MOJYYCHHbIC MPU U3YUYEHUH Kypca, JJIs pelieHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopeprkarenpbHO-MeTOANYECKasl JIMHUS «YHucna W BBIYKMCICHHS 3aBEpPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM IKoJjie. B crapiuel mkone oco0oe BHUMAHHE YACNSIETCS
(GOpMHPOBAaHHIO HABBIKOB PALIMOHAJIBHBIX BBIYMCICHHUM, BKIIOYAIOUX B CeOs
UCIIOJIb30BAHUE PA3UYHBIX (OPM 3amKcH 4YKCIa, YMEHUE [elaThb NPUKUIKY,
BBIMOJHATh MNPUONMKEHHBIE BBIYMCICHUS, OLIEHUBATh YHCIIOBBIE BBIPAKEHUS,
paboTaTh C MareMaTWYECKHMMH KOHCTAHTAMU. 3HAKOMBIE YYallUMCSI MHOYKECTBA

HaTypaJIbHbIX, HCJIbIX, PAlMOHAJIBHBIX U ,HefICTBI/ITeJIBHBIX HYUCCI AOIIOJIHAIOTCA
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MHOXECTBOM  KOMIUIEKCHBIX 4YHCEJl. B  KakaoM U3 3TUX  MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHELM(HUUECKHE 3aladyd UM OIEpallUu:
JICJIEHNE HAIIEJI0, ONIEPUPOBAHUE OCTATKAMHM HAa MHOXKECTBE LIEJIBIX YHUCET; OCOOBIE
CBOMCTBA pallMOHAJIBHBIX U UPPALMOHAIBHBIX YHCEN; apupMETUUECKNE ONIEPaLInH,
a TAaK)K€ M3BJICYEHUE KOPHSA HATYpaJdbHOW CTENEHU HA MHOYKECTBE KOMILIEKCHBIX
yucen. braarogaps nmocieaoBaTeNbHOMY PAaCIIMPEHHUIO KPyTra UCIOJIb3YEMbIX YHCEIl
Y 3HAKOMCTBY C BO3MO>XHOCTAMH UX IPUMEHEHUS JUIsl PEIICHHs Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATEeMAaTHKH KaKk HayKH W e€ poiiu B
INOCTPOECHUU MOJIEIEN PEaJbHOTO MHpa; MIMPOKO HCIOJIB3YIOTCS 0000IeHuE M
KOHKpETH3aLusl.

JIunns «YpaBHEHUS W HEPABEHCTBA» PEAIU3YETCS Ha IPOTSHKEHUM BCErO
oOydeHHs] B CTaplieid IIKOJe, MOCKOJbKY B Kaxaom pasneine I[IporpamMmbl
IPELYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B pesynbrare ywaniuecs
OBJIAJIEBAIOT PA3JIMYHBIMK METOJAMH PELICHHS PAllMOHAIBHBIX, UPPALOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad, coiepkamux napamerpsl. [lomydeHHble
YMEHMSI IIMPOKO HCHOJIb3YIOTCS MpPH HUCCIEIOBAaHUM (YHKIUI C I[OMOIIBIO
IIPOU3BOJHOM, IpU PEIICHUM NPUKIAJAHBIX 33Ja4 W 3a7ad Ha HaXOXICHUE
HanOOJIbIIMX U HAMMEHBIINX 3HaUeHUW (pyHKIMU. [{aHHasa coneprkareabHas TUHUS
BKJIIOYAeT B ce0s Takke (QOpMUpPOBAHUE YMEHHUU BBINOJHATH PAacy€Thl IO
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UppALMOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TAK)KE BBIPAXKEHHM, COlepKAIIUX CTEIEHU U
gorapudmbl. brarogaps u3yudeHuro anreOpandyeckoro marepuana HpPOUCXOAUT
JanbHEeNIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yYaluXcs,
bopMUpYIOTCS HaBBIKM JEAYKTUBHBIX pPAacCyXIE€HUH, pabOThl C CHUMBOJbHBIMU
dbopMamu, npeacTaBIeHUs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJI€ PABEHCTB U
HepaBeHCTB. AnreOpa mnpennaraer 3(QQeKTHUBHbIE WHCTPYMEHTBI JUIsl pPELIEHUs
MPAKTUYECKUX M ECTECTBEHHOHAYYHBIX 3aJay, HArJAJHO JIEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK 3bIKa HAyKH.

CopepxarenpHo-MeTonuueckass JuUHUS «DyHKIMKM U TpapuKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
[IOCJIEI0OBATEIILHOCTD U3y4eHUs Marepuaia. N3yuenue CTEIIEHHOMU,
MOKAa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peuIeHus 3a7ad U3 JAPYruX yuyeOHBIX
MPEIMETOB U PEaIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pElIeHHMeM YypaBHEHM U HepaBeHCTB. [lpu »ToM OosbllIoE BHUMaHUE
ynensieTcs: (GopMHpOBaHUIO YMEHUS BbIpaKaTh (pOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MONY4YEHHbIE (PYHKIHH, CTPOUTHh UX

rpadguka. Martepuan 3Toi conepKaTeIbHOW JTUHUW HAIleJICH Ha Pa3BUTUE YMEHUHN
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M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3nuyHOi (opMme: aHaJTUTHYECKOM, rpaduyeckoi U cioBecHo. Ero u3ydenue
CIIOCOOCTBYET Ppa3BUTHUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3ALIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenpHas nuHus «Hauanma MareMaTH4ecKOro aHalin3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX IIKOJbHUKAM, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpauKd  CIOXKHBIX (DYHKIHMHN, OMpEAeTsITh WX HAWOOJBIINE W HAUMCHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAu (QUryp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHHUsI TporeccoB. JlaHHas coaep:KaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJEIIE pealbHbIX CUTyalUu,
MO3BOJIICT HAXOJAWTh HAWIy4YIlIee pEIIeHUEe B MNPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHUX, 33/1a4yaX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBIILJICHUS, (POPMUPOBAHUIO YMEHUN pacClO3HABaTh MPOSBICHUS
3aKOHOB MaTEMAaTHKM B HAayKe, TEXHUKE W HCKYCCTBE. YUalllUeCs Y3HAIOT O
BBIJIAIOIINXCS PE3yJbTaTaX, IMOJYYEHHBIX B XOJE pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKast TMHUSA «MHOXeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DPJIEMEHTHl TEOPUM MHOXECTB M MaTEeMAaTHYEeCKOM JIOTUKU. TeopeTHKOo-
MHOKECTBEHHBIE TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTEMAaTHKU
W TpeajaraloT HaumboJiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3iebl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
JUCUMIUIMHBI W WX TPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO JaTh
BO3MOXXHOCTh  IIKOJIBHUKY TOHUMATh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BATh €r0 JIJISl BBIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXHbBIM TIPU3HAKOM MaTE€MaTUKHW KaK HAayKd CJeAyeT MNpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
y4aluxcsi, M03BOJSIET UM CTPOUTHh CBOM PACCYKIEHUSI HAa OCHOBE JIOTUYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTHUECCKOTO MBIIIJICHUS.

B kxypce «Anrebpa u Hadaga MaTeMaTUYECKOTO aHAIIN3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYECKOTO MOJICTUPOBAHUS, KOTOPhIC MPU3BAHBI CIIOCOOCTBOBATh
GOpMUPOBAHUIO  HABBIKOB  TOCTPOCHUS  MOJeNied  peajdbHbIX  CUTYyallui,
MCCJIEIOBAHUS ATUX MOJIEJIEH C MOMOIIBIO armapaTa ajareOpbl 1 MaTeMaTHYECKOTO
aHajau3a, HTEPIpPETAllMU MMOJYYeHHBIX pe3yJbTaToB. Takue 3alaHusl BIJIETEHHI B
KaXIbld U3 pasaenioB lIporpaMmbl, MOCKOJIBKY BECh Marepuall Kypca IIHPOKO

HUCIIOJB3YCTCA JIA PCHICHHA IIPUKIIAJIHBIX 3aaad. HpI/I PEIICHUN PCaJIbHBIX
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NPAKTHUUECKUX 3aja4 y4yallrecs pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, HCIOIb30BaTh AHAJIOTUIO, 0000maTh U
KOHKPETU3UPOBaTh IMpodsieMy. JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB
pelIeHUs NPUKIIAAHBIX 3a]]a4 OPTaHU3yeTCs B MPOLIECCE U3YUEHUS BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMaTHYECKOTO AHATIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yyebnomy miany B 10 —11 kimaccax m3y4aercs ydeOHBINM Kypc
«Anrebpa ¥ Hadalla MaTeMaTHYECKOr0 aHaJn3a», KOTOPbIM BKIIOYAET B ceOs
CIEAYIOIIME OCHOBHBIE pa3deibl coAepkaHusi: «Yuciaa U BBIYUCICHUS,
«YpaBHeHUsT W HepaBeHCTBa», «®Dynknuu u  rpadukm»y, «Hauama
MAaTEMaTHYCCKOTO aHalIn3a», « MHOKECTBA M JIOTHKA.

B VYueOGHoM miaHe Ha W3ydeHHE YriayOJEHHOTO Kypca aiareOpbl W Havall
MaremaTudeckoro aHainmsza B 10—I11 kmaccax oTBOAUTCS He MeHee 4 y4eOHBIX
4acoOB B HEJCNII0 B TEUYEHHE KaXJOro Trojia oOydeHMs, BCEro 3a JBa roja
oOyuenusi — He MeHee 280 y4eOHbIX YacoB.

HJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
PABOYENM MIPOI'PAMMBI KYPCA
(ITO TOJAM OBYYEHMUS)

OcBoenne ydeOHOTO Kypca «Anrebpa W Hayajla MaTeMaTHYEeCKOTO
aHaJgu3a» Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS JOJDKHO OOECIeurBaTh
JTOCTIDKCHHE CIIEAYIOIINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 kaace
Yucaa v BLIYUCJICHUSA

e (CBOOOIHO OIEPUPOBATH TMOHSATHUSAMH: PAIMOHATHHOE YHCIIO, OECKOHEUHas
nepuouyeckast IpoOb, TPOILEHTHI; MPPAIMOHAIBHOE YHCIIO; MHOXXECTBA
pALMOHATIBHBIX U IEUCTBUTEIBHBIX YUCEIT; MOAYJIb IEMCTBUTEILHOTO YUCIIA.

e [IpuMeHsaTH, APOOM M MPONUEHTHI JJIsg pPEIICHUsS TPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HMU.

o [lpumensTs npuOTMKEHHBIC BBIYUCICHUS, TIPABWIIA OKPYTICHUS, TPUKUIKY
Y OLICHKY PE3YJIbTaTa BBIYUCICHUN.

e (CBOOOIHO oOmNEepUpPOBaTH MOHATHEM: CTENEHb C LENbIM [OKa3aTeseM;
UCIIOJIb30BaTh MOAXOMSIIYI0 (OopMy 3amucu JEHCTBUTEIBHBIX YHUCEN IS
pELICHUS MPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JaHHbIX.
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CB0OOIHO OTEpUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATyPaJTbHOU
CTETICHHU.

CBoOomHO  omepupoBaTh  IMOHSATHEM: CTENEHb C  PAlMOHAIBHBIM
IIOKa3aTeJIeM.

CB0OOOIHO OmEpUpOBaTH MOHATUSMU: JIOTapU(PM 4YHUCIA; JACCATUYHBIC H
HaTypaJbHbIE JIOTapU(pMBI.

CB00OHO ONEpPHUPOBATH MOHITUSMHU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'CHC
YHICIIOBOTO apryMEHTa.

OnepupoBaTh NOHATUAMU: APKCHHYC, APKKOCUHYC M apKTaHTE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

CB0OOHO onepupoBaTh MOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE yYPaBHEHUSI W  YPABHEHHUS-CICICTBUSA; PABHOCUIIbHBIC
HEpPABEHCTBA.

[IpuMeHsATh pa3iuyHble METOAbl PELICHUS] PANMOHAIBHBIX H JIPOOHO-
pallMOHAJIbHBIX YPAaBHEHUM; IPUMEHATh METOJ HMHTEPBAJIOB I PELICHUS
HEPABEHCTB.

CB0OOMHO oOmepupoBaTh MOHATUSIMHU: MHOTOWIEH OT OJHOW MEPEeMEHHOW;
MHOTOYJIEH C LEeJNbIMU KO3 dULIMEeHTaMU, KOPHU MHOTOWJICHA; TMPUMEHSATh
JIEJICHUE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy
Buera i peuienus 3aaad.

CBOOOMHO oOmepupoBaTh MOHATUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MAaTpUIA, ONPEACIUTENb MATPULBI 2 x 2 U €ro T€OMETPUYECKUN CMBICI,
MCMOJIb30BaTh CBOMCTBA OMNpEaeNnuTeNnss 2 x2 s BBIUUCIEHUS €ro
3HAYEHHUS], MPUMEHSITh ONPEACIUTENN I PEUICHHUS CUCTEMbl JIMHEUHBIX
YPaBHEHUM; MOAEIUPOBATH PEAIbHBIE CUTyallMM C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHEHHH, HMCCJIEA0BATH MOCTPOEHHBIE MOJEIN C ITOMOIIBIO
MAaTPHL U ONIPEAECIUTENIEN, UHTEPIIPETUPOBATH MMOJIYYEHHBIN PE3YIIbTaT.
Hcnonp30BaTh CBOMCTBA JEWCTBHM C KOPHAMH JUIsl TpeoOpa3OBaHUS
BBIPAKCHUM.

BrinonHaTs mpeodpa3oBaHusi YUCIOBBIX BRIPAKEHUH, COACPKAIINX CTEIEHU
C PallHOHAIBHBIM [MOKA3aTEIEM.

Ucnonb3oBaTh CBONCTBA jgorapupmMoB TSt npeoOpa3zoBaHus
JoTapu(PMUYECKUX BBIPAKCHUM.
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CB0OOOIHO OmepUpoBaTh MOHSATHUSMU: UpPpALMOHATIbHBIE, TTOKA3aTEIbHbBIE U
jgorapuMUYECKUE YpaBHEHHUS;, HAXOIUTh UX PEIIEHUS C TMOMOUIBIO
PaBHOCHIIBHBIX MTEPEXO/I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEIA.
[IpumensaTh OCHOBHBIE TPUTOHOMETPUUECKHUE bopMyIibI JUISL
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BHIPAKEHUH.

CB0OOHO oOmepUpoOBaTh TMOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE;
OPUMEHSATH HE0OXOoAuMBbIE (QOPMYIIBI Ui PEUIEHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN.

MopenupoBaTh pealbHblE CHUTyallUH Ha A3bIKE alreOpbl, COCTABISTH
BBIPAXKEHUS, YPABHEHMS, HEPABEHCTBA MO YCIOBHUIO 3aJa4M, HCCIIECIOBATH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM ammapara ajireopsl.

DOyHKUMH U TPaPUKH

CB000HO OMIEpUPOBATH MOHATUSAMU: (PYHKITUS, CIOCOOBI 3a1aHUs PYHKIIUU;
B3aMMHO OOpaTHble (YHKIWHU, KOMIO3ULUS (PyHKIUI; rpaduk QyHKUIUU;
BBITIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpa)uKoB PyHKIUH.

CB00OOIHO OMEpUPOBATh MOHSATUSIMHU: 00JIACTH OMPENENICHUS] U MHOXKECTBO
3HaYEHUN PYHKIMU, HYJIU PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.
CB0OOOJHO omepupoBaTh MOHATHUSAMHU: UYETHbIE M HEUYETHbIE (YHKLUH,
NepUOJNYECKUe  (PYHKIUHU, MPOMEXKYTKM MOHOTOHHOCTH  (PYHKIUH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIIH, HAanOOJIbIlIee U HAUMEHbIIIEE 3HAYECHUE
(GyHKUIHMH HAa TPOMEXKYTKE.

CB00OOHO ONEpUPOBATH MOHATHAMU: CTETIEHHAs: (PYHKLHUS C HATYpPaJIbHBIM U
LeNbIM TOKa3arenaeM, IpaduK CTEeNeHHOW (QYHKIMH C HaTypajibHbBIM H
LEeJIbIM MTOKa3aTeseM; rpauk KOpHs N-0i cTeneHu Kak (yHKIHMH 0OpaTHOMN
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

OnepupoBarh MOHATUSAMU: JMHEHHAs, KBaJpaTU4YHas W JPOOHO-JIMHEWHAs
(GYHKIMM; BBIOJHATH DJIEMEHTApPHOE HCCIEIOBAaHUE M TOCTPOCHUE HX
rpauKoB.

CB0OOIHO oOmepupoBaTh MOHATUAMHU: MOKa3aTelbHAs U JIorapupMuuecKast
GbyHKUMHM, HMX CBOWCTBA W rpaduUKH; HCHONb30BaTh HMX rpaduKu s
pelIeHus] YpaBHEHHUM.

CB0OOAHO omepupoBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTb,
oIpesiesieHue TPUTOHOMETPHUUECKUX (YHKIUI YHCIOBOTO apTryMEHTa.
Hcnonp3oBath rpaduku (QyHKUUH Ui HMCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpU pPEIIeHUH 3aJad U3 JPYruX YYEOHbIX MPEIMETOB U
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peasibHOM  JKM3HHM;  BbIpaXaTb  (OpMyJaMU  3aBHCHUMOCTH  MEXIY
BEJINYMHAMM.

Hauaja MmaTeMaTn4ecKoro aHajiu3a

CB0OOOIHO OmepupoBaTh MOHATUAMU: apuPMETHUECKass U TeoMeTpudecKas
nporpeccusi, OeCKOHeUHO YyObIBaiolasi TeOMETpUYecKas MPOTPEeCcCus;
JUHEWHBI W SKCHOHEHIUAIBHBIM POCT, (OpMyna CIOXKHBIX HPOLEHTOB;
VUMETH IIPECTABICHUE O KOHCTAHTE €.

Hcrons30BaTh NMPOTrpECCUy U PELICHUS pEealbHBIX 3a1ad IPUKJIATHOTO
Xapakrepa.

CBOOOAHO oOmepupoBaTh MOHATUSAMHU: IOCIEIOBATEIBHOCTb, CIOCOOBI
3aJlaHusl  [IOCJENOBATEIBHOCTEH,  MOHOTOHHBIE W OIPaHUYEHHBIE
IIOCJIEIOBATEIBbHOCTH; IOHUMATh OCHOBBI 3apOXKACHUS MaTEMaTUYECKOTO
aHaJln3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

CBOOOIHO oOmepupoBaTh MOHATUAMH: HEMPEPBIBHBIE (PYHKIUU; TOYKU
paspsbiBa rpaduka GyHKIUNA; ACUMITOTHI rpaduka QyHKIUY.

CBoOOIHO omepupoBaTh MOHATHEM: (YHKLHS, HENPEPHIBHAS HAa OTPE3KE;
IPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIIUM JIJIsl peIIeHUs 3a1a4.
CBOOOJHO omepupoBaTh NOHATUSAMU: MepBasi U BTOpas IPOU3BOIHBIC
dbyHKIUYU, KacaTenabHas K Tpaduky QyHKIUU.

BbIYuCHATE MPOU3BOJHBIE CYMMBI, TPOU3BEJAEHUS, YACTHOTO ¥ KOMITO3ULIMH
IBYX (YHKIUH; 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIIHI.
Hcrnonp3oBaTh TeOMETpUYECKUN W (DU3UUYECKUN CMBICT MPOU3BOTHOMN IS
peuieHus 3aaad.

MHoOKeCcTBA U JIOTHKA

CBoOOAHO omepupoBaTh MOHATUSMH: MHOXECTBO, OINEpaluu  Haj
MHOKECTBaAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Uil ONHCAHUS
pealIbHbIX MPOLECCOB U SIBJICHUMN, MPU PEUICHUH 3a/1a4 U3 IPYTHX y4EOHBIX
PEIMETOB.

CB0OOAHO oOmnepupoBaTh MOHATUAMM: ONpEAESIEHUE, TeopemMa, ypaBHEHUE-
CIIEICTBHE, CBOMCTBO MAaTEMaTH4YECKOr0 OOBEKTa, JI0Ka3aTelbCTBO,
PaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.
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11 kiaace

Yucaa v BLIYUCJICHUSA

CB0OOOJHO oOmnepupoBaTh NOHATHUAMU: HATYpaJbHOE M LEJIO€ YHUCIO,
MHOXKECTBA HATypAJIbHBIX M LEJIbIX YHCEN; HCIOJIb30BAaTh IPU3HAKU
nenumocty nensix yucesn, HOJ[ m HOK HatypanbHbIX 4ncen 1 penieHus
3a/1a4, IPUMEHATH anroput™ EBknuza.

CB0OOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJIIO; 3alUCHIBATh
HATypaJbHBIEC YNCIIA B PA3JIMYHBIX IIO3UIMOHHBIX CUCTEMAX CUUCIICHHUS.
CB0OOOJHO omepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOKECTBO
KOMIUIEKCHBIX ~ YHCEJI;  IPEACTAaBJISATh  KOMIUIEKCHBIE  4YHClIa B
anredpanyecKou 151 TPUTOHOMETPHUUECKOMN dopme, BBITIOJIHATD
apu(mMeTryecKue omepalud C HUMH U H300pa)kaTh Ha KOOPJIMHATHOU
IIJIOCKOCTH.

YPaBHeHPISI N HEPABCHCTBA

CB0OOHO onepupoBaTh MOHATUAMH: UPpPALUOHAIbHBIC, MMOKA3aTEIbHBIE U
jgorapu(MUYECKHE€ HEpPABEHCTBA; HAXOAWTh WX PELIEHUS C TOMOUIBIO
PaBHOCWIBHBIX IIEPEXO0JI0B.

OcyuiecTBiaATh 0TOOp KOpHEH TMpU PEUIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMS.

CB0OOOAHO oOmEepupoBaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHATh HeoOXoauMmble (OPMYNbl AJii PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

CB0OOJHO omnepupoBaTh MOHATUSMU: CUCTEMAa U COBOKYIHOCTbh YpaBHEHUI
Y HEPABEHCTB; PaBHOCUJIBHBIE CHCTEMBI U CHCTEMBI-CIEACTBUSA; HAXOAWUTh
pPELIEHHs] CHCTEMBI M COBOKYITHOCTEW pPalMOHAJIBHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNIbHbIX U JJOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pewarts palMOHAIIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHEIE,
jgorapu(pMuyecKrue U TPUTOHOMETPUYECKHE YpaBHEHHMs M HEpaBEHCTBA,
CoZIeprKallye MOIYJIM U TApAMETPBI.

[IpumeHsTh rpaguueckre MeToAbl ISl pElICHUs] YPAaBHEHU U HEPAaBEHCTB,
a TAK)Ke€ 3a7a4 C mapameTpaMu.

MonennpoBaTh peajgbHblE CHUTyallMM Ha S3bIKE ainreOpbl, COCTaBIATH
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI II0 YCIOBHUIO 3a/1a4H,
UCCJIEI0OBATh MOCTPOCHHBIE MOJICNIA C MCIIOJIb30BAHUEM alllapaTta ajareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.
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DyHKIUHN U TPAPUKH

e Crpoutrb rpadukyd KOMMO3UIUU (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS 1 CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA.

e CTpouTh reoMeTpuueckue oOpa3bl ypaBHEHHH ¥ HEpPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH.

e (CBOOOIHO oOmNepUpPOBaTh MOHATUSIMHU: TpadUKUd TPUTOHOMETPUUYECKUX
GyHKIUH.

o [Ipumensats (yHKUMU 711 MOJAEIUPOBAHUS U MCCIEAOBAHUS PpEATbHBIX
IIPOLIECCOB.

Hauaja mareMaTH4ecKOro aHaJIM3a

e lcnonb3oBaThb  MPOU3BOAHYIO  JUIsl  MCCIEAOBaHMA  (PYHKIMH  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI.

e Haxonute Hambousblliee ¥ HaUMEHBIIIEE 3HAYEHUS (YHKIIMH HEMPEPhIBHOU
Ha OTpE3Ke.

e lcnonb3oBaTh MPOU3BOAHYIO ISl HAXOXACHHUS HAWIYUIIEr0 pPELEHUS B
NPUKIATHBIX, B TOM YHCJE COLMAIBHO-d)KOHOMUYECKUX, 3aJadax, s
OTIpE/IETICHUS] CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOro (HOpMyIoN UiH
rpapuKoOM.

e (CBOOOIHO oOmepupoBaTh MOHATUSAMH: TEpPBOOOpa3Hasi, ONpPeACIEHHBIN
UHTETpaJl; HAXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (QYHKUUN U BBIYUCIATD
uHTerpan no gopmyne Herorona—JleiiOnura.

e HaxonuTe momanyu miockux Guryp u 00bEMBI Tl C TOMOIIBIO HHTETpaa.

e lMeTh mpeacTaBieHHE O MaTEMaTHUYECKOM MOJCIMPOBAHUU Ha MPUMEPE
coctaByieHust U pepeHITNaIbHBIX YPaBHEHUN.

e PemaTte npukiaaHbe 3aa4d, B TOM YUCJE COIHATBbHO-3KOHOMHYECKOIO U
(bu3MYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUS)

10 kiace
Yucua v BbIYMCICHUS
Panmonaneupie uyucna. OOBIKHOBEHHbIE M JECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mnepuoanyueckue Apodu. Ilpumenenue npoOel M NPOLEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIuyHbIX OTPACiIEH 3HAHUM U PEajbHOW KU3HU.
JeuncrBurenpHble 4yuciia. PanuvoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  onepalMy ¢ JCUCTBUTENIBHBIMU  4YHMclIaMd.  Moayib
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JEHCTBUTENLHOTO Yncia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIUMCIICHUS, TTpaBUIIa
OKpYTJICHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaTa BBIYUCIICHUH.

Crenenp ¢ uensIM 1nokazatesneM. bunHom HeroToHa. Vcnonb3zoBanue
HOJXOJAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PEILICHUS TPAKTUUYECKUX
3aJ1a4y ¥ NPEeCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaIbHON CTETICHU U €r0 CBOMCTBRA.

CreneHb C pauuMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C
JNEUCTBUTEIBLHBIM OKA3aTEJIEM.

Jlorapugm uuncna. CpoiictBa sorapudpma. JlecaTuyHble W HaTypalbHbIE
JoTapu(pMBbI.

CHHYC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHMHYC M apKTaHI€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U HEPABEHCTBA

ToxaecTBa HW  TOXJIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS TENBIX U JIPOOHO-PAIIMOHANILHBIX YPaBHEHUN U
HEpPABECHCTB. MHOTrOWIEHb OT OJIHOW MEpEeMEHHOW. JlemeHne MHOroudsieHa Ha
MHOrO4JIieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodppunnentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHoOBHBbIE METO/IbI peLIeHUs
UppalMoOHaIbHbIX YPaBHEHUM.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEMIEHUS IMOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelLIeHus
Jorapu(PMUYECKUX YPaBHCHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHOMETpUYECKUX YPAaBHEHU M.

Pemienne cucrem JIMHEHWHBIX ypaBHEHHWW. MaTpuua CUCTEMbl JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOIMCTBA; BBIYMCIICHUE €T0 3HAUYCHUS, TPUMEHEHHUE OMNPEICIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEHMHBIX YypaBHEHWH. PeleHne NpuKIagHbIX 3a4ad C IOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUHM. lccienoBanue TIOCTPOEHHOM MOJAENU C
ITOMOILBIO MaTPULL U OIIPEICIIUTENICH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH PEANbHOW CUTyallUd C IOMOIIBIO

YPaBHEHUM W HEPaABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
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MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IuYHBIX 00JIaCTe HAyKW WU pPeaTbHOU
JKU3HU.

DOyHKUMH U TPaPUKH

Oynkuusg, crnocoObl 3anaHus QyHKIMH. B3auMmHO o00paTHbie (QYHKIHH.
Komnosumuss ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneieHUs © MHOXXECTBO 3HaueHH Qynkuuu. Hynmu dyHkimm.
[TpomexyTku 3HaKOnocTosiHCTBA. YETHBIE M HeU€THBIE QyHKIMU. [lepruoanueckue
¢yskun. IlpomexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUs] PYHKIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBajgpaTUyHas W JpOOHO-TMHEWHAs (QYHKIMU. DJIEMEHTApHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPauKOB.

CreneHHast pyHKIMS C HATYpaJIbHBIM M LIEJbIM MoKa3atenem. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[ToxazarenbHast U jnorapupmMuyeckas (QpyHKIMH, UX CBOICTBA U IpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUM.

TpuronomeTpruyeckas OKpPYKHOCTb, OINpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAIbHBIX IMpOLECCAX U SABJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havasa MaTeMaTH4eCKOI0 aHAIM3A

ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs ITOCJIeNOBaTeIbLHOCTEH. MeTton
MaTEMaTH4YECKOU WHIYKLHHU. MOHOTOHHBIE 151 OTPAHUYECHHBIE
MOCIIEIOBATENBLHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTHYECKOTO aHalii3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckass ¥ TeoMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaroIas
reoMmerpudeckas mporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T€OMETPUUYECKOMN
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Uucno e. DopMyra CIOKHBIX
MpOUEHTOB. Mcronp30BaHWE MNPOrpecCHM Ui PELIEHUS PEabHBIX —3a1ad
MIPUKJIAJHOTIO XapaKTepa.

HenpepweiBHble (QyHKIIMM W HUX CBoMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkuui. CBoicTBa (YHKUMIA HENPEepbIBHBIX Ha oOTpe3ke. Meton
MHTEPBAJIOB [JI1 PEUICHHS HEpaBeHCTB. [IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
byHKINNA 1S penieHus 3a1a4.

[lepBas u Bropas npousBoaHbie GyHKIMHA. OnpeneneHue, reOMETPUIECKUA U

(bu3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOU K rpa@uKy (PyHKINU.
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[IpousBogubie  sneMmeHTapHblXx  QyHkumii.  [IpoumsBogHass ~ cymMmbl,
IPOU3BENICHUS, YACTHOTO U KOMIIO3ULIUHU (PYHKIIHIA.

MHoKecTBa 1 JIOTHKA

MHOk€eCTBO, omepanyMu HaJl MHOXECTBAMH W HMX CBOMCTBa. Jlnarpammbl
Oiinepa—Benna. [IpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OMHUCAHUS PEAJbHBIX MPOLECCOB W SIBICHWM, MPU PEIICHUU 3aad U3 JIPYTrux
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIC/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 kaace

Yucaa v BIYMCICHUA

Harypanbabie u nensle uncna. IIpuMeHeHre npu3HAKOB JAEIUMOCTH LEJIBIX
yucen, HOJl u HOK, ocrarkoB 1o moaymto, anroputMa EBKIKIA I pelieHUs
3a7a4 B LIEJIBIX YUCIIaX.

KoMmmnekcHble uncna. AnreOpanyeckas W TPUTOHOMETpUYECKass (POpPMBI
3aMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE OmNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa M COBOKYNHOCTh YPaBHEHUHM W HEPABEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/ABl pEUICHHUs] [OKAa3aTelIbHBIX U  JIOrapu(pMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CHUCTEM U COBOKYIHOCTEM palMOHAJBHBIX,
UPPALMOHATBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

IIpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALINS [IOJyYEHHBIX PE3YyJIbTaTOB.
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DyHKIUHN U TPAPUKH

I'paduk xommosunmu QyHKuu. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padmyeckue MeTONBI pelICHHUs ypaBHEHUN W HepaBeHCTB. I paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB GYHKIWNA [ HCCICAOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPH PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne nMpou3BOAHON K MCCIIEOBAaHUIO (YHKUIHUA HA MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOoOJbIIEro W HAUMEHBIIEro  3HAYEHUU
HEINpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYYIIEro pPEUNICHUs B
IPUKIIAJHBIX 3aJadax, Ui ONPENCIICHUs CKOPOCTM M YCKOPEHMs IIpolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. IlepBooOpasHble
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPaA3HbIX.

Nuterpan. ['eoMeTpruecKuil CMbICI MHTETpaia. Berauciaenue onpeaenéHHoro
uHTerpana no popmyne Hetorona—JleiiOHuna.

[IpumeHeHue wHTErpana JJid HAXOXKICHUS IUIONIaJed IUIOCKUX (GuUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit nuddepeHnaIbHbBIX ypaBHEHUN. MaremaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIbI0 U depeHIanIbHbIX
YPaBHEHUM.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

esu n3yueHust yueOHOro Kypca

['eometpusi sBisieTCS OMHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o01iero oopa3oBanus, Tak Kak 00ECIeYMBaeT BO3MOKHOCTh U3YUCHUSI JTUCITUTUIHH
€CTECTBEHHOHAYYHOM HAIIPABJIECHHOCTH M MPEAMETOB T'yMaHUTAapHOIO IIMKJIA.
[TocKkoJIbKY ~ JIOTHYECKO€  MBIIUIeHHE,  (GopMUpyeMoe MpU  H3YYEHUU
O0Oy4YaroImMUMHUCS TOHATUMHBIX OCHOB T'€OMETPHUH, MPH J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUM LIEMOYKHA JIOTUYECKUX YTBEPKACHUW MPU PEIIEHUH T€OMETPUUYECKHUX
3a7a4, YMEHHME BBIJBUTaTb M ONPOBEPraTh TUMNOTE3Bl HEMOCPEICTBEHHO
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UCIOJIB3YIOTCSl TIPH PELIEHUH 3aJa4 €CTeCTBEHHOHAYYHOTO IIMKIIA, B YAaCTHOCTHU
¢uznueckux 3aaay.

Ilenb ocBoeHuss mporpammel yuyeOHOro kypca «l'eomerpus» Ha
yIi1yOJIEHHOM YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CLIOCOOHOCTEN 00yUaromuxcs
Opu HM3yYECHUH TEOMETPHUM, KaK COCTaBIIONIEH MpeIMeTHOW  o0sacTu
«MatemaTka 1 HHPOpMATHKa» depe3 obecredyeHrne BO3MOKHOCTH MPUOOPETEHHS
U UCIHONB30BaHUS OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHUM | JIeWCTBUH,
CHelM(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX Ui YCIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJauaMM Kypca T€OMETpUM Ha YIiyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SBISIOTCA:

® pacHIMpeHHe MPEICTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM KYJIbTYpHI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

e (hopMHpoBaHNE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIOUIUMX OINHUCHIBATh U HU3y4daTb
pa3HbIe SIBICHUS OKPYXAIOUIET0 MUPA; 3HAHUE MOHATUITHOIO arapara 1o pas3aeiny
«CtepeoMeTpus» MIKOJIBHOTO Kypca TeOMETPUH;

e popmMupoBaHue  yMEeHHS ~ BIAJCTh  OCHOBHBIMH  TOHATUAMH O
MPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBOMCTBaMH; 3HaHHE TEOPEM,
bopMysl U yMEHHE HX NPUMEHATH, YMEHMs JOKa3blBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

o (popmMupoBaHUE YMEHHUS paclO3HABaTh HAa YEPTEkKaxX, MOJAECIAX U B peaIbHOM
MHUpPE MHOTOIPAHHUKM M Tella BpalleHMs; KOHCTPYHpPOBaTh TI'€OMETPUUYECKUE
MO/IEIIH;

 popMupoBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEOpHil; (OpMUPOBaHWE MOHMMAHHUSA POJU AKCHOMATHUKH TIPU
MPOBEICHUHU PACCYKICHUN;

e popmMupoBaHUE yYMEHHUS BIAJAETh METOAAMH JI0Ka3aTEIbCTB U AJTOPUTMOB
pellieHusl; YMEHHUS UX MPUMEHSTh, MPOBOJIUTH TOKA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ peUIeHHs CTEPEeOMETPUUYECKUX 3a1a4 U 33a4 C MPaKTUYECKUM COJIEpKaHUEM;
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH
00OCHOBaHUHY MaTEeMAaTHUUYECKUX YTBEPXKIECHUHN U POJIM aKCHOMATHKHU B TIPOBEICHHUH
JIETYKTUBHBIX PacCYXICHUI;

epa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIJICKTYadbHBIX M TBOPYECKHUX
COCOOHOCTEN 00yyaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHMM, KpUTUUHOCTH MBIIIJICHUS, UHTEpECca K U3YYEHHUIO T€OMETPHUH;

e popmMupoBaHuEe (PYHKIHMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOW I'€OMETPUH:
YMEHMsI pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U

BaKOHOMCpHOCTCﬁ B PCAJIbHBIX JXM3HCHHBLIX CHUTyalUAX W IIPH U3YUYCHHUH APYIrHUX
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y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEAIBHBIX CUTyallUid, HCCIEIOBAHMS TOCTPOEHHBIX MOJEIIEH,
MHTEPIIPETALNH OJTYYEHHBIX PE3YIbTATOB.

OcHOBHBIE coziepkaTenbHble JIMHUU Kypca «['eomerpun» B 10—11 kiaccax:
«IIpsiMbIE M TIIIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHUKN», «Tena BpameHus»,
«BeKTophl M KOOPJIMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe B DenepaibHOM TrOCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero obmiero oOpa3oBaHHs TPEOOBAHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE oOyuenus B10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JUHUSM Y4eOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHHUH paclpeiensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MpPEAMETHBIM pe3ysibTataM ocBoeHusi [IpumepHoi paboueit
IPOrpaMMbl, pacHpeleaEHHbIM MO ToJaM OOYyYEHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MTOHATHUAMM U HABBIKAMU ITOCJIEIOBATEIBHO U ITOCTYNATENIBHO, C
COOJIIO/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

—co3nath ychnoBus ana  auddepeHuuanuu  oOydeHUs, OCTPOCHUS
WHAMBHUIYaJIbHBIX —00pa3oBaTeNIbHbIX MIporpaMM; oOecneuuTh yriayOnéHHoe
U3y4€HHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenaMera «MareMaTukay;

— MOJATOTOBUTHh OOYYAIOIIMXCS K MPOJOJDKEHUIO HM3YyYEHUS MAaTeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXKTY
o01IUM U npoecCuOHaTBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B YuebHoM nnaHe Ha u3ydeHue yriyOnaéHHoro kypca reomerpun B 10—11
KJIacCcax OTBOJUTCS HE MEHee 3 yd4eOHBIX YacOB B HEJCIIO B TEUCHUE KaXKIOTO
rojia 00y4eHusi, BCero 3a JBa roja o0yueHusi — He meHee 210 yueOHbIX 4acoB.

IlnaHupyemblie npeaMeTHbIE pe3yJbTaThl 0cBOeHUA IIpumepHoi padouei
NporpaMmael (1o rogamM o0yueHus)

OcBoenne yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE CpPEIHETO OOIEero
oOpa3oBaHus JOHKHO OO0€CleunBaTh JOCTHKEHHUE CIEIYIOIUX MPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YIHTATOB:
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10 kiaace

CB0OOIHO ONEpUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPHUU MPU PEIICHUU
3a71a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

KnaccuduumpoBath B3aUMHOE pacHoOJIOKEHUE TNPSIMBIX B TPOCTPAHCTBE;
IJIOCKOCTEN B MPOCTPAHCTBE; MPSAMBIX U INIOCKOCTEN B IMTPOCTPAHCTBE.
CB0OOIHO OonEepUpOBaTh MOHATUSMH, CBSI3aHHBIMHU C YIJIAMH B IIPOCTPAHCTBE:
MEXIY MPSAMBIMU B IPOCTPAHCTBE; MEXKIY MPSMOM U MIIOCKOCTHIO.

CB00O0HO OomepUpOBaTh MOHATUSIMU, CBA3aHHBIMU C MHOTOTPAaHHUKAMH.
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYTOJIbHBIN Napajienenunesn, Kyo).

Knaccudunmposatsb MHOTOI'PaHHHKH, BBIOMpAs OCHOBaHUs TUTSI
KJ1accu(ukanuu.

CBoOOJHO  omepupoBaTh  MHOHATUSMH,  CBSI3AHHBIMM ~ C  CEUYEHHUEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO.

BbINONHATE MapasuienbHOe, LHEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTbh; BBIIIOJIHATH N300paxeHus! PUryp Ha MIOCKOCTH.
CrpouTh ceyeHUsT MHOTOIPAHHHUKOB pPa3JIMYHbIMM METOAAMH, BBIITOJIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pUTyp: BUA
CBEpXY, COOKY, CHHUBY.

BbluncnsaTh mioniaan noBEepXHOCTEM MHOTOTPAHHUKOB (IPU3Ma, MUPAMUJIA),
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

CB0OOOJHO OmepupoBaTh MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUU; LEHTP, OCh U MJIIOCKOCTh CHMMETPUU (DUTYPHI.
CBOOOIHO omnepupoBaTh MOHATUSIMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE.

BpINonHATH 1€MCTBUS HAJl BEKTOPAMMU.

PemaTe 3amaum  Ha J10Ka3aTeNbCTBO MATEMATHMYECKUX OTHOLUIEHUH U
HAXOXKJEHUE TeOMETPUYECKUX BEJIWYMH, MPUMEHSS W3BECTHBIE METOJbI IMPHU
pelIeHUM MAaTeMAaTHMYeCKUX 3aJady IMOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJIOHOCTH.

[IpumeHAT,  TPOCTEWIIME  NPOTPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.
W3Bnekath, MpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, IPEICTaBICHHYIO Ha YepTexax
Y PUCYHKaXx.
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[IpuMeHsTh MONTy4YEHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATh M aHAIU3UPOBATH
pealibHbIE CHUTYallMU, MPUMEHSITh HW3YYEHHBIE MMOHATHS B IPOLECCE IOWCKA
pelieHus MaTeMaTH4eCcKu CQHOPMYIHMPOBAHHOM MPOOJIEeMbl, MOJEIMPOBATH
peanbHbIe CUTYalluu Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHBIE MOJIETU
C HCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUNA M TEOpEM, ammapaTa aiareopsl;
pemarb NpakTHYECKUE 3a7a4l, CBSI3aHHBIE C HAXOXKJIECHUEM TI'€OMETPUUYECKUX
BEJINYHH.

Nmers mpencraBieHuss 00 OCHOBHBIX JTamax pa3BUTHUS T'E€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

11 kiaace

CBOOOJHO omepupoBaThb MOHATUSMH, CBA3aHHBIMH C LWJIMHIPUYECKOH,
KOHMYECKOH U  CPEepUyYEeCcCKOM IMOBEPXHOCTSIMM; OOBACHATH  CHOCOOBI
MOJTyYeHUSI.

OmnepupoBaTh TOHATUSMH, CBSI3aHHBIMUA C TellaMU BPAIICHHS: UIHHIPOM,
KOHYCOM, c(hepoil u mapom.

Pacnio3naBath Tena BpamieHus (IWIMHIAP, KOHYC, chepa U map) U 0ObIACHSITH
CHOCOOBI MOTYYEHMSI TEJ BPALCHHUS.

KnaccuduumpoBats B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.
BbraucnsTe BETUYHUHBI 2IEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS; 00BEMBI
U IUIOIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB M Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYyII.

CB0OOOHO oOmMepupoBaTh MOHSITUSIMH, CBS3AaHHBIMH C KOMOWHAITUSIMHU TET
BpallleHWsT ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIMCAHHBIA B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaIeHUs.

BbI4HCasATE COOTHOLIEHUS MEXKAY IUIOMIAASAMU IMOBEPXHOCTEH U 0O0bEMaMu
MOAOOHBIX TEI.

N306paxkars n3ydyaemble (PUTypbl; BBHIMTONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKHU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUII CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUsI TEJ BpAIllCHUSI.

W3Bnekatb, MHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX QUTYPAX, TPEICTABICHHYIO HA YePTEKaAX
Y PUCYHKaX.

CB00OOHO OTIEpHUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRBE.

BhITIONTHATH ornieparuu HajJ BEKTOPAMH.

3aﬂaBaTB IIJIOCKOCTL YPAaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEMC KOOPAWHAT.
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Pemate reomerprueckue 3agadyd Ha BBIYMCIIEHHE YTIIOB MEXKIY IPSMBIMHA U
IJIOCKOCTSIMH; BBIYHMCIICHUE PACCTOSHUN OT TOYKHU JO IJIOCKOCTH; B LIEJIOM, HA
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MPU PEUICHUMU.

CBOOOIHO oOmepupoBaTh MOHATUSMH, CBS3aHHBIMH C JIBOKEHHUEM B
MIPOCTPAHCTBE; 3HATh CBOVWCTBA IBUKCHUMU.

BBINIOJIHATh ~ M300pa)K€HUsT MHOTOTPAaHHUKOM W Tel BpalleHUs MpH
MapajuieIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€pKaIbHON CUMMETPHH,
IIPY IOBOPOTE BOKPYT MPSAMOM; TpeoOpa3oBaHus MOA00U.

CrpouTh ceyeHHsT MHOTOIPAHHMKOB M TeJl BpAlCHHs: CEUYEHUsS LUIUHAPA
(mapaymienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (MapajielbHOe
OCHOBAHUIO U MPOXOJILEE Yepe3 BEPILUHY), CEUCHUs 1apa.

Hcnonp30BaTh  METOABI IIOCTPOCHUS CEYCHUM: METOJ  CIIENOB, METOL
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEH TIOCKOCTH.
JIoKa3pIBaTh r€OMETPUYECKUE YTBEPKIACHUS.

[TpumensTh TeomMeTpruyeckue (HakThl ISl PELICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEANOJIATAIOIINX HECKOJIBKO IIAaroB PEUICHUs, €CIA YCIOBUS IPUMEHEHMS
3aJlaHbl B IBHOM U HESIBHOU (hopMme.

Pemlare 3amaum Ha [I0KA3aTENbCTBO MATEMATHYECKMX OTHOLICHUM U
HAaXO0KJICHUE TEOMETPUUECKUX BEIUYHUH.

[IpumeHATs TpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a1ad.

[IprMeHATh NONyYEHHBIE 3HAHUSA HA NIPAKTUKE: CPABHUBAThH, AHAJIM3UPOBATh U
OLICHUBATh PEAJbHBIE CUTYAIMU; NMPUMEHITh W3yUYCHHBIE IOHSITHUS, TEOPEMBI,
CBOMCTBa B MpOILECCE MOKMCKA PEHICHUs] MaTeMaTHUeCKH C(HOPMYIUPOBAHHON
npoOJeMbl, MOJECIUPOBATh pealbHbIE CHUTyallMd Ha SA3BIKE TEOMETPHH,
UCCIIEA0BAaTh IIOCTPOEHHBIE MOJEIM C HCIOJB30BAHUEM T'€OMETPUUECKUX
MOHATUH W TEOopeM, ammapara aireOphl; pemaTh MNPaKTHUYEeCKUE 3a/ayH,
CBS3aHHBIE C HAXO0XKJIECHUEM F€OMETPUUYECKUX BEJIMYHH.

Nmerps mpencraBieHuss 00 OCHOBHBIX JTamax pa3BUTHS T'E€OMETPUU Kak
COCTAaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

COJAEPKAHUE YYEBHOI'O KYPCA (I1IO 'OJIAM OBYUYUEHMUNS)
10 kiaace

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE  TIOHATHSI  CTEpEOMETpUH. Touka, TpsMas, IUIOCKOCTb,

IMPOCTPAHCTBO. ITorsTe 00 aKCHMOMATHYSCKOM IMOCTPOCHUHN CTCPCOMCTPHUU:

AKCHUOMBI CTCPCOMCTPHH U CICACTBUA U3 HUX.
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B3anmHOEe pacnosioKeHHE MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBaromuxcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: Mapalie/IbHbIC
npsIMbIE B MPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSAMBIX; MNaPAILIEIbHOCTD
NpsAMOM W IUIOCKOCTH. [lapammenbHO€ W HEHTPAIbHOE MPOEKTHUPOBAHUE,
uzoopaxenne Quryp. OCHOBHBIE CBOWMCTBAa MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o0pakenne ¢uryp B MapauieTbHOW MPOCKIMU. YTIIBI C COHANpaBICHHBIMU
CTOPOHAMM; YroJ MEXAYy NpsAMbBIMA B TmpocTpaHcTBe. [lapamnensHOCTH
IJIOCKOCTEN: TapajulelibHbIE IIJIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX IJIOCKOCTEH.
[Ipocreiiine  mpocTpaHCTBEHHbIE  (GUIypbl  HA  IJIOCKOCTH:  TETpa’Jp,
IapasulelIeIMIIE]; IOCTPOCHUE CEUCHU.

[lepneHANKYISIPHOCTD MPSAMOM U TJIIOCKOCTH: MEPIICHIUKYJISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[lepneHAMKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HIpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[lepneHAUKYJISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJSAPHOCTH  JABYX
IocKocTer. Teopema o TpEX MepHeHIUKYIspax.

Yrabl B MPOCTPAHCTBE: YroJI MEXKIY HNPSIMOM M IUIOCKOCTBIO; JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOTO yrila. TpEXTrpaHHbIi U MHOTOTPAHHBIC YIJIBI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOHCTBAa IUIOCKHX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuUKH

Buabsl MHOTOrpaHHUKOB; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npU3Ma; IpsiMasi M HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHAS MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiie mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupamuma: nN-yronapHas mnUpaMuma;
npaBuwiIbHas W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBUIBHOW npaMuabl. [IpaBuibHBIE MHOTOTPAHHUKU: NPaBWIbHAs IpPU3Ma H
MpaBUIbHAS TNHPAMUJA; TpPaBWIbHAS TPEYrojbHAas NUPaAaMHUIA W MPABUIIBHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JOAEKAdIP U UKOCADIP.

Brruucienne 5S1eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAroHa v, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,

IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOIl TMOBEPXHOCTH NPSIMON MPU3MBIL.
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[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJIenuneaa, CUMMETPUS MPABWIBHBIX NPU3M, CUMMETPHsS IPaBHIBHOU
IIAPAMHUJIBL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE; HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa; BEKTOPHl KOJUIMHEApHbIC, COHAMpPABIEHHbIE U MPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JlEMCTBUSA C BEKTOPAMMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CYMMa HECKOJIbKMX BEKTOPOB; YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3loOKEHUH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM ~ BekTOopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 kaace

Tesa Bpamienus

[ToHsTHS: IMUIMHApPUYECKAsh IOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTH,
cepuueckas IMOBEPXHOCTh, OOpa3ylomue TMoBepxHocTeld. Tema BpamieHUS:
IWIMHIP, KOHYC, yCEU€HHBIM KOHyC, cdepa, map. B3auMHoe pacroyiokeHue
chepbl M TUIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe. M300paxkeHue Tei
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka mumuHapa u KoHyca. CummeTpus chepbl u
mrapa.

O0béMm. OcHoBHBIE cBoOWicTBA 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TMMapaiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoilt u
HAKJIOHHOHM TPH3MBI, ITWIMHIPA, MUPaAMUIbl U KoHyca. O0BEM IIapa U IIapoBOTO
CerMEHTA.

KoMOuHammu Tea BpalleHUS W MHOTOTPaHHUKOB. [Ipu3ma, BhMcaHHas B
IWIMHAP, ONHCaHHAs OKOJO ImiauHIpa. llepeceuenne cdepbl W mapa ¢
miockocThio. Kacanue mapa u chepsl IIOCKOCThIO. [IOHSATHE MHOTOrpaHHHKA,
OIMMCAaHHOTO OKOJIO cdepbl, chephl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJIO
BpaIIlCHUS.

[Tnomanbk MOBEPXHOCTH IWJIMHIPA, KOHYCA; IJIOMAAb Chepbl U €€ JacTei;
[Tomobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH
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nonoOHbIX ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Pemenue 3amau Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoeHue cedyeHHI MHOTOTPAaHHUKOB M TeJl BpallleHHs: CEUYCHUS
UMIMHApa (MapajulelbHO ¢ MEPHeHAUKYISIPHO  OCH), CEYeHHs KOHyca
(mapasuieIbHOE OCHOBAHUIO M MPOXOJSALIEE YEpe3 BEpPUIMHY), CEUYEHUs I1apa;
METO/Abl  MOCTPOEHHS  CEYEHMIl: METOJ  CJENOB, METOJ  BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTBe. Ormepanuu Haj BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpoB. (CBolCTBa BEKTOPHOIO YyMHOXEHHs. lIpsmoyrospHas
cUCTEMa KOOPAMHAT B NpocTpaHcTBe. KoopauHaTel Bektopa. PasznoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ NpPH PEIIEHHH TI'€OMETPUYECKHUX
3ajay.

JIBUKeHUs] B IPOCTPAHCTBE
JBrkenus: mpoctpancTBa. OrobpaxkeHus. JIBUKEHUS U PaBEHCTBO (PUTYD.

OO6mme cBoiicTBa JBW)KCHUH. Buabl JBWKEHUMN: TapaUIebHBIM IEPEHOC,
LIEHTpaJbHasi CUMMETPHS, 3€pKaJibHAsg CUMMETPHS, IMOBOPOT BOKPYT IPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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PABOYAS NTIPOI'PAMMA YUYEBHOI'O KYPCA

«BEPOATHOCTDb U CTATUCTHUKA»

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTAaTUCTHKA» YIAyOIEHHOTO YPOBHS SIBISETCS
IPOJOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriyOJI€HHOTO YpPOBHS
ocHOBHOM mmkojdbl. Kypc mnpenHasHauen s (opMHpoOBaHHUS Yy OOydarouuxcs
CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHHUS POJU TEOPUU BEPOATHOCTEM  Kak
MaTeMaTUYeCKOro WHCTPYMEHTa JUIsi M3YyYeHUs CIy4yalHbIX COOBITUM, BEIMYUH U
npoueccoB. [Ipu u3ydeHnn Kypca oOoramaroTcs NpeACcTaBICHUs] YJaluluxcsi O METOAaxX
UCCJIEI0BaHMSI M3MEHYMBOIO MUpPa, PA3BUBAETCA MOHUMAHUE 3HAYUMOCTH U OOIIIHOCTH
MaTeMaTUYECKUX METOJOB TIIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HampaBJI€HO HA 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX IpHU
M3YyYECHHH Kypca OCHOBHOM IIKOJIBI M Ha Pa3BUTUE MPEACTABICHHN O CIy4aillHBIX
BEJIMYMHAX M B3aUMOCBS3IX MEXIY HHUMHU Ha Ba)XKHbIX NPHUMEpPaX, CHOKETHl KOTOPBIX
MOYEPIIHYTHl U3 OKpY’KalwIlero mupa. B pesynprare y 00y4aromuxcsi IOJKHO
chopMUpoOBaThCS  MpEACTaBICHHME O Haubojee yHOTPEOUTEIbHBIX U OOIIMX
MaTE€MaTUYECKUX MOJEISIX, HUCIHOJIb3yEeMbIX JJIA ONUCAaHWS AHTPONOMETPUYECKUX U
neMorpaMyeckux BEJIMYUH, NOTPEIIHOCTEd B pa3iM4YHblE pPOJa HU3MEPEHHSX,
JUIATENBHOCTH  O€30TKa3HOM paboThl TEXHUYECKHX YCTPOWCTB, XapaKTEpPHUCTHUK
MacCCOBBIX SIBIEHUW M TIPOILIECCOB B OOIIECTBE. YUeOHBIM Kypc sBISETCS 0a3ol st
OCBOEHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJO0B, HEOOXOAUMBIX CIIELUAINCTaM HE
TOJIKO WMHYKEHEPHBIX CIELHUATbHOCTEH, HO TAK)KE COLMAJIBHBIX M ICHUXOJIOTHYECKHX,
MOCKOJIbKY COBpPEMEHHBbIE OOILECTBEHHbIE HAYKH B 3HAYUTEIBHOW MEpE HUCHOJIb3YIOT
anmnapar aHajin3a O00JbIINX JaHHBIX. L[eHTpanbHyl0 YacTh Kypca 3aHUMaET 00CykKICHHE
3aKOHa OONBIIUX YHCel — (PyHIAMEHTaJIbHOrO 3aKOHA MPUPOAbI, HMEIOLIErO
MaTeMaTU4YeCKyIo (popMaIn3anuio.

B cooTrBercTBUM C yKa3aHHBIMH LIENSIMH B CTPYKType YydeOHOro Kypca
«BeposSaTHOCTh M CTATUCTHKA» CpPETHEH MIKOJBl Ha yriayOJ€HHOM YPOBHE BBIJCIICHBI
OCHOBHBIE cojepkareiabHble JUHMM: «CiaydaiiHble COOBITUSI W BEPOSTHOCTH» H
«CnyyaliHble BEJIMUYMHBI U 3aKOH OOJIBIIUX YUCEI.

[ToMUMO OCHOBHBIX JJMHUH B KypC BKJIIOUEHBI DJIEMEHTHI TE€OpUH TpadoB U TEOPUU
MHOECTB, HEOOXOAMMBIE ISl TTOJIHOLEHHOTO OCBOCHUS MaTepuaia JaHHOTO y4eOHOTO
Kypca U CMEXHBIX MaTEMaTHYECKUX yU€OHBIX KYypPCOB.
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Conepxanue nuHun «CiydailHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM J1JIsi
(dbopMupoBaHUs MPEACTABICHUN O paclpeieieHN BEPOSITHOCTEH MEXIy 3HAUYCHUSIMU
CIy4YalHbIX BEIWYWH. BaKHYH0 4YacTb B 3TOW COAEPKATEIBHOW JIMHUM 3aHUMAECT
U3YYEHUE T€OMETPUYECKOr0 U OMHOMHMAIBHOIO PACHpPEIEICHU M 3HAKOMCTBO C HX
HEIPEPBIBHBIMU aHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMU  BEIMYMHAMU U
pacupeneneHus MU, aKUEHTUPYIOT BHUMAHHUE WIKOJbHUKOB Ha OMHCAHUM U W3YYEHUU
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MMOKA3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHUSIM.

B kypce mnpenycMarpuBaeTcs O3HAKOMHUTEIBHOE W3YyYECHHE CBSI3U MEXKAY
CIIy4ailHBIMM BEJIMYMHAMH W ONMCAaHUE 3TOM CBA3UM C IMOMOUIBIO KOo3(dduimeHTa
KOPpEJSILIMM U €ro BBIOOPOYHOTO aHAJIOra. DTH 3JIEMEHThI COJAEP)KAHHS Pa3BUBAIOT
TeMy «JluarpaMMbl pacceMBaHMs», HU3yYEHHYIO B OCHOBHOM IIKOJI€, © BO MHOI'OM
ONMMPAIOTCS HA CBEACHUS U3 KYpPCOB aJIreOpbl U T€OMETPHH.

Emé oauH 31eMeHT COAepKaHMsl, KOTOPBIA MPEUIaraeTcs Ha O3HAKOMMTEIBHOM
YPOBHE — TIOCJIEI0BATEIIbHOCTh CIy4YalHBIX HE3aBUCUMBIX COOBITUN, HACTYMAIOLIUX B
eauHully BpeMeHH. O3HaKOMIIEHHE C pacCIpENesICHHEM BEPOSITHOCTEH KOJIMYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOIIUN XapaKTep U ABISETCS aKTyaJlbHBIM JUIsl Oy IyIIMX
a0UTYpUEHTOB, TMOCTyHAlOIMX HAa Yy4eOHble CHENUAIbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHUEM.

MECTO KYPCA B YYEBHOM IIVIAHE

B Yye6HoM nnane Ha uzyueHue yueOHOro Kypca «BeposSTHOCTb M CTaTUCTUKA» Ha
yrIIyOJIEHHOM YpPOBHE OTBOAMTCS 1 y4eOHBIN yac B HENENIO B TEUCHHUE KaXJOTo rojaa
oOyuenusi, Bcero 70 yueOHBIX YacoB.

IUIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
MPUMEPHOI1 PABOYEI IPOT'PAMMBI (11O I'OJIAM OBYUYEHUSI)

OcBoenue yueOHOro Kypca «BeposiTHOCTh M CTaTHUCTHKA» HA YPOBHE CPEIIHETO
oOmero o0pa3oBaHusl JMODKHO OOECIEYMBATH JOCTIKCHHE CIEMYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 kaacce

e CB00OOIHO omepHpoBaTh MOHATHSMU: Tpad, muockuit rpad, cBs3HBIN rpad, MyTh B

rpade, 1eMb, UK, 1ePEeBO, CTETICHb BEPIIUHBI, IEPEBO CIYyYaitHOTO SKCIIEPUMEHTA.

e CB00OOAHO OMEpUPOBATH MOHATHUSIMU: CIYHYAWHBIA HKCIEPUMEHT (OMBIT), CIydaitHOe

COOBITHE, DJIEMEHTAPHOE CIIy9allHOE COOBITHE (PIEMEHTApHBIH HWCXOJ) CIIy4aitHOTO
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OMbITa; HAXOAWTh BEPOSATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

e Haxoautb u (QopMyaMpoBaTh COOBITHS: IEepeceueHue, OOBEAMHEHHE JaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNb30BaTh AUAarpaMMbl Diiepa,
KOOPAMHATHYIO TMPSAMYIO JUIsl PEIICHUs 3a7ad; IOJb30BaThCSA (POPMYION CIOKECHUS
BEPOSITHOCTEH JIJIS1 BEPOSTHOCTEH JIBYX U TPEX CIyYalHBIX COOBITHH.

e OnepupoBaTh MNOHATHSAMH: YCIOBHAs BEPOSTHOCTb, YMHOXKCHHME BEPOSTHOCTEM,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIy4YallHOTO SKCIEPUMEHTAa; HaXOAWUTb BEPOATHOCTU
COOBITUI C TOMOUIBIO MPaBUJIa YMHOXKEHHS, JepeBa CIy4alHOTO OMBITA, UCIIOJIb30BATh
dbopMyny monHOM BeposiTHOCTH, Gopmyny baiieca mpu pemieHuH 3afad; ONPEENATH
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U IO OpraHu3aliy CIIy4aitHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh H3yYEHHbIE KOMOMHATOPHBIE (POPMYJIbI JJISl NEPEUUCIICHUS 3JIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITUH CIIy4allHOrO OMbITa, PELICHHs 3ajad [0 TEOpUHu
BEPOSATHOCTEM.

e CBOOOAHO oONEpUpOBaTh MOHATHUSAMH: OWHAPHBIA CIIy4ailHBI OMBIT (HMCIIBITAaHUE),
ycnex W HeyJlaya, HE3aBUCHMbIE WCIBITAHUS, CEPUsl HCIbITAHUN; HAXOJIUTh
BEPOSATHOCTH COOBITHII: B CEpUU UCHBITAHUHN J0 MEPBOrO yCIEXa; B CEPUM UCIIBITAHUN
bepnysnu; B onbiTe, CBI3aHHOM CO CIIy4ailHbIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH.
e CBOOOJHO oOmepupoBaTh MOHATUSAMHU: Cly4yailHas BEJIMYMHA, pacHpeleeHHe
BEPOSATHOCTEHW, JAuarpaMma pachpenefieHusi, OuHapHas Ciy4yailHas  BEJIMYMHA,
reoMeTpu4YecKoe, ONHOMHUAJILHOE pacipeiesieHue.

11 kiace

e OrnepupoBaTh MOHATUSMH: COBMECTHOE PACIPEACIICHHE ABYX CIIyYailHBIX BEJIMYMH;
UCIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeiesieHusl ABYX CIydyalHbIX BEIUYUH Jis
BBIJICTICHNS pACIPENCICHNs] KaXIO0M BEJIWYWHBI, OINPEIEICHUS] HE3aBUCUMOCTH
CIIyYallHbIX BEJIMYMH.

e CBOOOAHO oOMEpPUPOBATH TMOHATHEM MATEMATHYECKOTO OXUIAHUS CIy4alHOU
BEJIMYUHBI (pacnpeneseHus1); MPUMEHATh CBOMCTBA MATEMaTHYECKOrO OKUIAHUS IMPH
pElIeHWH 3aJa4; BBIYUCIATH MAaTEMaTHYECKOE OXXKHUJAaHWE OMHOMHAIBHOTO U
r€OMETPUYECKOTI0 PACIIPEIEICHNAN.

e CBOOOAHO oOMEpUPOBATH MOHATUSMU: JUCHEPCHs, CTAHIAPTHOE OTKJIIOHEHUE
CIIy4allHOM BEJIMYMHBI; IIPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YalHOU BEJIUYUHBI
(pactipenenenusi) Npu PEUNIEHWM 3aad; BBIYHUCIATH JHUCIEPCUI0O M CTAHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeIeICHUMN.

e BbuucnasaTe BbIOOPOYHBIE XapaKTEPUCTHKH IO JIaHHOW BBIOOpPKE U OILICHUBATH
XapaKTePUCTHUKU  TI€HEpaJIbHOM  COBOKYNIHOCTM  JAHHBIX 10  BBIOOPOUYHBIM
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xapaktepuctukaM. OIlIEHHBaTh BEPOSTHOCTH COOBITUA M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, T0JIb3YSACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEPKAHHUE YYEBHOI' O KYPCA (IT1IO I'OAAM OBYUYEHUS)

10 kaace

I'pad, cBsa3ubIN Tpad, myTn B rpade: mukiasl U nenu. CTeneHpb (BaJ€eHTHOCTH)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CrnydaifHble SKCIEPUMEHTHI (OMBITHI) U CIIy4yalHbIE COOBITHA. DJIEMEHTapHbIC
coObITust  (Ucxonbl). BeposiTHOCTH chydailHOro coObITHS. bBiM30CTh 4acTOTHl |
BEpOSITHOCTU CcOObITHI. Cily4ailHble OMNbBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu Haja COOBITUSIMU: TMEPECEUYCHHUE, OOBEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEM.

YcnoBHass BEpOATHOCTh. YMHOKEHHE BEpPOATHOCTEW. JlepeBO Ciiy4ailHOro
skcriepumenTa. dopmyna mnosHOW BeposTHOCTH. Popmyna baiteca. HezaBucumelie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBKU u
(daxropuain. Yucno coyeranuid. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX UcTibITaHUN bepHymu. Ciy4ailHblii BEIOOpD U3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactpenenenusa. Omnepanuu Haj Cly4yallHBIMA BeJIMUYMHAMU. buHapHas ciy4ailiHas
BennuuHa. [IpuMepsl pacnpeneneHuii, B TOM 4YUCiie T€OMETPUUECKOe 1 OMHOMHAIIBHOE.

11 kaace

CoBMeCTHOE pacnpeieieHUe ABYX CIy4alHbIX BenuuuH. HezaBucuMeble cirydaiiHbIe
BEJIMYUHBI.

MaremaTuyeckoe OXHUJAaHUE Cly4allHOM BeluuuHbl (pacnpenenenusi). lIpumeps
MIPUMEHEHUSI MAaTEMAaTHYEeCKOro0 OXKuAaHus (CTpaxoBaHue, JioTepesi). MaTemaTtuueckoe
OXHJaHUEe OWHApPHOM clydallHOM BeTWYMHBI. MaTeMaThueckoe OXKUJAaHUE CYMMBbI
CIyYallHbIX  BEJNWYMH.  MaTremMaTHyeckoe  OXHUIAAHUE  TIEeOMETPUYECKOTO U
OMHOMMAJIBHOTO pacipe/ieICHUH.

Jucriepcust U CTaHAAPTHOE OTKIIOHEHHME CIIy4allHOW BEJMYMHBI (pacrpeicsicHus).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKkoe  OXKHJaHUe
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYUH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpenencHus. Jlucnepcus u cTanaapTHOE
OTKJIOHEHUE F€OMETPUUECKOTO PACTIPEIEIICHHUS.
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HepapenctBo YeoniméBa. Teopema Uebniména. Teopema bepryiiu. 3akoH 00ibIINX
yucen. BblOOpouHblli  MeTOA — uccieqoBaHMH. BpIOOpOuUHBIE  XapaKTEPUCTUKH.
OrneHnBaHNe BEPOATHOCTU COOBITHUS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka nmpocrennmx
TUIIOTE3 C IIOMOILIBIO U3YYEHHBIX PACTIPEICIICHUAMN.

HenpepeiBuble  ciywaiinble  BenuuuHbl.  Ilpumepsl.  @DyHKIMA  IUIOTHOCTH
BEpPOSITHOCTH pacnpeaeneHus. PaBHOMEpHOE pacnpeliesieHue U €ro CBOWCTBa. 3aJaud,
NPUBOJSIIME K TOKA3aTeIbHOMY  pACHpEleNeHHI0. 3ajauyd, MOpPUBOJAIIME K
HOPMAJIbHOMY pacnpefencHuo. OyHKIHA IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpeseneHus, (QYHKIUsS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO paclpeesiCHusl.
@yHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACIIPECIICHHUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3a/auu, MPUBOASIINE K
pactpenenenuto Ilyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.
CoBMecTHbIE HAOMIOAEHUS ABYX BEJIMYUH. BBIOOPOUHBIN KOADOUIMEHT KOPPEISIUU.
Paznuuue mexnay JIMHEHHOM CBA3BIO U NPUYMHHO-CIEACTBEHHOMW CBA3bIO. JIMHENHas
perpeccusi, METOl HAMMEHbBIINX KBAIPATOB.
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