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HOACHUTEJIBHAA 3AITMCKA

OBHIASI XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA
«MATEMATUKA»

®denepanbHas paboyas mporpaMma 1Mo yuyeOHoMmy mpeameTy «MaTemaTukar»
yriyos€HHOTO ypoBHS i o0ydaronuxcsi 10—11 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOT0 rOCyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEHET0 001Iero
oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIIUH POCCHUICKOTO 0Opa30BaHUA.
Peanuzanus mporpaMMbl 00eclieYuBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HENPEPHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTU 00YyYaroIIuXcsl.

B paboueit mporpamMmme yuTeHBI Uaed W MONOXKeHUs «KOHIENIu pa3BUTHS
MaTeMaTtnyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHIICTIIIMA MaTeMaTHYeCKOoe OoOpa3oBaHWE IOJDKHO, B YAaCTHOCTH,
pemarb 3amayy oOecrnedeHuss HeoOXOAMMOro CTPAaHE YHCIa BBITYCKHUKOB,
MaTeMaTU4yecKass TOJIrOTOBKAa  KOTOPBIX  JOCTAaTOYHA Ui MPOAOJIKCHUS
oOpa30BaHus MO Pa3IUYHBIM HAIIPABJICHUSIM, BKJIFOYAs MPENoIaBaHUEe MAaTEMATHUKH,
MaTeMaTUYeCKHUE UCCIeI0BaHusl, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTUN U
Ip., a TaK)Ke 00ecTIeueHus I KaXI0r0 00yJaromerocss BO3MOKHOCTH TOCTHKEHUS
MaTEeMaTHYeCKON TOATOTOBKA B COOTBETCTBHUU C HEOOXOIWMBIM €My YPOBHEM.
NmMenHo Ha pemieHue 3TUX 3adad HaueneHa [lpumepnas pabodasi mporpamma
yrayOJIE€HHOTO YPOBHS.

B snoxy mudpoBoit TpanchopmManmm Bcex chep yenoBeUSCKON AeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiiei
MaTEMaTU4YeCKON MOATOTOBKUA. DTO OOYCIOBJICHO TEM, YTO B HAIM JTHU PACTET
YUCJIO CHEIUATBHOCTEH, CBS3aHHBIX C HEMOCPEACTBCHHBIM IMPUMEHEHUEM
MaTeMaTUKU: U B cpepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTUUYECKUX 00JIaCTSX,
U Jaxe B rymMaHuTapHbIx chepax. Takum oOpa3zom, Kpyr OOydarOIIMXCS, IS
KOTOPBIX MaTeMaTWKa CTaHOBHTCS 3HAYUMBIM TIPEIMETOM, (yHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO pacmupsiercs. B Hero BXomiaT HE TOJBKO
oOydaromuecs, TIAHUPYIOMINE 3aHUMAThCS TBOPYECKOM M HCCIEIOBATEIHCKOM
paboToii B 00s1acTi MaTeMaTUKH, HHOOPMATUKU, HUBHKH, SKOHOMUKH U B JPYTUX
00JacTsIX, HO ¥ T€, KOMY MaTeMaTHKa Hy»XHa JIJIsl HICTIOJB30BaHMS B Ipodeccusix, He
CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.



[MpuknagHas 3HAYMMOCTh MaTEeMAaTHKN OOYCIIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABJIAIOTCS  (yHAAMEHTAIbHbIE CTPYKTYpbl HAIIEro MHUpa: MPOCTPAHCTBEHHbBIC
bopMbl ¥ KOJUYECTBEHHBIE OTHOIICHHS, (YHKIHMOHAIbHBIE 3aBUCUMOCTU U
KaTeropuu  HEOMpeNeNEHHOCTH,  OT  NPOCTEHIIMX,  YCBaMBaeMbIX B
HEIMOCPEICTBEHHOM OTIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOUMBIX ISl PA3BUTHS
HAyYHBIX W TEXHOJOTWYECKHX HJed. be3 KOHKPETHBIX MaTeMaTWYeCKHX 3HAHUUN
3aTPyIHEHO MMOHUMAHWE MPUHITUIIOB YCTPONCTBA M HCIIOH30BAHUSI COBPEMEHHON
TEXHUKH, BOCIHPHUATHE W  HMHTEpPIpETauuss Ppa3sHOOOPA3HOM  COIMANBbHOM,
HKOHOMHUYECKOM, MONUTHYECKOW HHPOpManuu, MaaodpQekTuBHa MOBCEIHEBHAS
mpakTU4Yeckass JesTeabHOoCTh. Bo  MHorux cdepax mnpodeccuoHanbHOU
JESATEIbHOCTH TPEOYIOTCS YMEHUS BBIMOJHATH PACU€Thl, COCTABIATH alTOPUTMBI,
MPUMEHATH (POPMYIIBI, MPOBOJIUTH TEOMETPHUECKHUE W3MEPECHUSI M TOCTPOCHUS,
YUTaTh, 00padaTHIBATh, HHTEPIPETUPOBATH M MPEIACTABIATH HH(OOPMAITUIO B BHUJIC
Ta0NHII, TUarpaMM U TpapuKOB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CITydailHbIX
COOBITU.

OAHOBpEeMEHHO C pacuiupeHreM chep TNpUMEHEHUS MaTeMaTHUKd B
COBPEMEHHOM 00I11ecTBe BCE 00siee BaXKHBIM CTAHOBUTCS MaTEMaTHYECKUN CTUIIh
MBIILICHHU S, TIPOSBIISIONINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce
WU3YYCHUS MATEMaTUKH B apceHa MPUEMOB M METOJOB MBIIUICHHS YeIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIUsA, 000O0IIeHHe U
KOHKpETH3aIlus, aHajiu3 W CHHTE3, KiIacCU(pUKAIUsl W CHCTeMaTH3allus,
abctparupoBanre u aHamorusg. OOBEKTHI MaTEMaTHYECKUX YMO3AKIIOUYCHUH,
mpaBuia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyITUpoBaTh, 00OCHOBBIBAThH U JTOKA3bIBATH
CYXKJIEHUSI, TEM CaMbIM (DOPMUPYIOT JJOTUYECKHUI CTUITh MBIIIJICHUS. Beayias pois
MPUHAIICKUT MaTeMaTHKe B (POPMUPOBAHUU AJITOPUTMUYECKONH KOMIIOHEHTHI
MBIIIJICHAST ¥ BOCIMUTAHUW YMEHHUW JEWCTBOBATh IO 3aJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC W KOHCTPYHMPOBATH HOBBIC. B mporiecce pereHus
3a/lad — OCHOBBI ISl OpraHW3aliy  y4eOHOH JeATEIbHOCTH Ha ypOKax
MaTEeMaTUKH — Pa3BUBAIOTCS TBOPUECKAs M MPUKIIAIHAS CTOPOHBI MBIIUICHHUS.

OOyuenue MareMaTuke JAET BO3MOXKHOCTH Pa3BHBATh y yUalIUXCsl TOYHYIO,
paIrMoHAIbHYIO 1 UH()OPMATUBHYIO peUb, yMEHUE OTOMPATh HAaNOOJIEE MOAXO/ISIINE
S3BIKOBBIC, CHMBOJIMYECKHUE, TpadUUECKUe CPEACTBA JIsI BHIPAKCHUS CYKICHUHN U
HaTJISTHOTO WX MPECTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIIEeH KYJBTYPhl B COBPEMEHHOM TOJTKOBAHHH
SBIIIETCSI OOIee 3HAKOMCTBO C METOJAMHM TO3HAHHUS JACHCTBUTEIBHOCTH,
MPECTABIICHUE O TPEIMETEe W METOJIC MATeMaTHKU, €r0 OTIWYUSX OT METOJ/IOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOEHHOCTSX MPUMEHEHUSI MATEMATHUKH



JUIS peulieHHs] HayYHBIX M IMPUKIATHBIX 3a1ad. Takum o0Opa3oM, MareMaTudeckoe
oOpa3oBaHU€ BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

N3yyeHnue MmaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YETIOBEKA,
MMOHMMAHUIO KPacoThl U HU3AIIECTBA MATEMATHUYECKUX PACCYXKIAEHUN, BOCIIPUSITHIO
reoOMeTpUUECKUX GOpM, YCBOCHHUIO UIEU CHUMMETPHH.

HEJIMN N3YYEHUSA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

[IpuopurerHpiMu nensiMu oOydenust marematuke B 10—11 kmaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

¢ (hopMUPOBaHHE IICHTPATBHBIX MATEMATHUECKUX MOHITHH (YMCII0, BETUYHHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpPOSTHOCTb, (YHKIIHS, MPOU3BOJHASA,
UHTETpasl),  OOEClHeYMBAIOUIMX  MPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTH
MaTeMaTHUYECKOIro 00pa3oBaHUsI 00yJarOINXCS;

® [IO/IBEJICHUE YYaIIMXCd Ha JOCTYIIHOM J/JIi HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIEr0 MUpa, IOHUMAHUIO MAaTEMATHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

® Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuanmxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHMM, KPUTHYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMAaTUKH;

e (hopmupoBaHre (HYHKIHOHATIBHON MaTEMaTUYECKON IPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYECKHE ACTIEKTHI B PEAJIbHBIX )KU3HEHHBIX CUTYalUAX U IIPU
U3y4YEHUU JIPYyTUX Yy4eOHBIX [MPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MaTeMaTUKU M CO3[aBaTh
MaTE€MaTUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBII MaTeMaTHYECKUI anmnapar JJis
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OcHOBHBIE JHHHMH coAepxkaHus Kypca wmarematuku B 10 —1lkmmaccax
yrayOonéHHoro ypoBHA: «Uwuciia U BBIYHCICHUS», «Anredpay («Anredbpanyeckue
BBIDAKEHUS», «YPaBHEHHMsT M HEpaBeHCTBa»), «Hawama Maremarnueckoro
aHanu3zay, «I'eomerpusi» («I'eomeTpuueckue GUrypsl u UX CBOCTBaY, «M3mepenue
r€OMETPUYECKUX BEIUMYMHY»), «BepodATHOCTh W cratuctuka». JlaHHBIE JMHUU
Pa3BUBAIOTCS NapajUIesIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM,
OJIHaKO HE HE3aBHCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUMU.
Kpowme 3Toro, ux o0beAMHSET JOTUYECKAst COCTABIIAIONIAS, TPAAULMOHHO IpUCYIIIast
MaTe€MaTUKE W MPOHU3BIBAIOLIAS BCE MAaTEMATUYECKUE KYPChl U COJIep KaTeIbHbIE
auaun. ChopmynupoBanHoe B DenepanbHOM rocyapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero oOIero oOpa3oBaHUsS TpeOOBAaHHWE «YMEHHE OMEPUPOBATH
NOHATUSMU: OIPEAENIEHNE, aKCUOMa, T€OpeMa, CIIEJICTBHE, CBOWCTBO, IMPHU3HAK,
JI0OKA3aTelIbCTBO, PABHOCWIIbHBIE (OPMYJIMPOBKH; yMEHHUE (POpMYyIHpPOBATH
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oOpaTHO€ W TIPOTUBOIOJIOKHOE YTBEPXKIEHWE, TPUBOIUTH TPUMEPHl H
KOHTPIIPUMEPHI, UCTOJIH30BAaTh METOJI MAaTeMaTHYECKOW WHAYKIIUU, TPOBOJUTH
JIOKa3aTeNbHBIEC pPACCYKJICHUS TIPH PEIICHUW 3a/ad, OIEHUBATh JIOTHUECKYIO
MPAaBWJILHOCTh PACCYXJACHHI» OTHOCHTCS KO BCeM Kypcam, a (OpMHUPOBaHHE
JOTUYECKUX YMEHHMHA paclpenesieTcss Mo BCeM TojaM OOyYeHHS Ha ypOBHE
CpeaHero oo01ero 0opa3oBaHusl.

MECTO YYEBHOI'O TIPEJMETA «<MATEMATHUKA» B YYHEBHOM
IIJIAHE

B cootBerctBun ¢ ®enepanbHblM TOCYAApPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJapTOM CpeIHEro oliero o0pa3oBaHus MaTeMaTHKa SBIISIETCS 00s3aTEIbHBIM
peMETOM Ha JJaHHOM ypoBHE oOpaszoBanusi. Hactosimeid [IpumepHoii pabGoueii
IporpaMMoil mpeaycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
paMKax TpEX yueOHBIX KypCOB: «Airedpa M Hayajga MaTeMaTHYECKOTO aHaIN3ay,
«I"eomeTpust», «BepoATHOCTB U cTaTuCTHKay. DOPMHUPOBAHUE JIOTHYECKUX YMEHUI
OCYULIECTBJISIETCS. HAa NPOTSKEHUU BCEX JIeT OOydeHHs B CTaplled IIKoJe, a
AIIEMEHTBI JJOTUKH BKJIIOYAIOTCS B COAEP/KaHUE BCEX HA3BAaHHBIX BBIIIE KYpPCOB.

B VYue6Hom mutane Ha wusydenue wmarematukun B 10—I1lkmaccax Ha
yIIyONEHHOM YpOBHE OTBOAUTCS 8 YUEOHBIX YacOB B HEZEIIO B TEUECHHE KAXKIOTO
roga o0y4yenusi, Bcero S60yueOHbIX YacoB.

Temarnueckoe TUIaHUPOBAHHWE Y4YEOHBIX KYypCOB M  PEKOMEHAYeMOe
pacnpezenieHue y4eOHOTO BpEMEHH JJIsl U3yUEHUs OTIENIbHBIX TEM, MTPEII0KEHHbIE
B HACTOSIIEW Mporpamme, HaJlI0 pacCMaTpuBaTh KaK MPUMEpPHbIE OPHUEHTHPHI B
MOMOILb COCTaBUTENIO aBTOPCKOM paboyell MporpaMMbl, U IMPEKE BCETO YUUTEIIO.
ABTOp paboueil mporpaMMbl BIPaBe YBEIWYUTh WM YMEHBIIUTHh MPENJIOKEHHOE
YUCJIO Y4eOHBIX YacoB Ha TeMy, UTOOBl YIIIyOUThCS B  TEMaTHKY,
3aMHTEPECOBABIIYI0 OOYYaOIIMXCs, WM HANpaBUTh YCWIHMS Ha MPEOAOJICHUE
3aTpyIHEHMH. J[OIyCTUMO TakKe JIOKaJIbHOE NEPEPACIIPENCIICHHE U ITEPECTAHOBKA
AJIEMEHTOB COJEPKAaHUsl Kypca BHYTPH JIaHHOI'O KJlacca.

KonndecTBo mpoBepoyHBIX padOT (TEMATHYECKUI M HTOTOBBIA KOHTPOJb
KauecTBa YCBOCHHUS Yy4yeOHOro Marepuajia) M UX THUI (CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OTbI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTES.

Takxe y4uuTenb BIpaBe YBEIUYHUTHh WM YMEHBIIUTH YUCIO Y4EOHBIX YaCOB,
orBeI€HHBIX B [IpumepHoit pabodeit mporpamme Ha 0000IICHHE, TTOBTOpPEHUE,
CUCTEMAaTH3allMI0 3HAHUW OOyyaroumxcs. EIUHCTBEHHBIM, HO NPUHLHUIHAIBHO
BKHBIM KPUTEPHUEM SIBJISIETCS JOCTIKEHUE PE3YJIHbTATOB O0yUYEHUs, YKA3aHHBIX B
HACTOSIIEH MPOrpamMMe.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O
HPEAMETA <MATEMATHUKA»

OcBoenue yueOHOro mnpeamera «MaremaTtnka» JTOJDKHO OOECIeYHBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHusl CIEAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pPe3yiibTaTbl OCBOCHHA IIPOI'paMMBI y‘I€6HOI“O ImpcameTa
«MaremaTuka» XAPAKTCPU3YIOTCA:
['pak1aHCKOE BOCIIMTAHME:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3ZUIIMU 00YYAIOIIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

[laTprOTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBCHHOE BOCIIMTAHHUE:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYAsl ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaT€MaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
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OTIIbIXa, PEryJsipHas pu3nIecKasi aKTUBHOCTD); (PH3NIECKOTO COBEPIICHCTBOBAHUS
IIPY 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON IEATEIBHOCTBIO.
TpynoBoe BocIUTaHUE:
TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM ILIEHHOCTH TPYAOIIO0US; UHTEPECOM K

paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C

MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOP

Oynymeid mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,

TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U

caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY

YUaCTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MAaTeMaTHYECKON HANPaBICHHOCTH.
DKOJIOTMYECKOE BOCIIUTAHUE:

c()OPMHPOBAHHOCTBIO 3KOJOTUYECKOM KYJIbTYphl, MOHUMAHHUEM BIIHSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOlJeMm;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM I peleHus 3aaady B
001acTH OKpY’KaroleH cpe/ibl, INIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX
IOCJIEICTBUAN JUISI OKPY>KArOLIEH CPEJIbI.

[{eHHOCTH HAYYHOTO HO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak c@epbl YelIOBEYECKOW AESTeNIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISATH NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJVMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe PEe3yNbTaThl OCBOEHUS MPOTpaMMbl y4e€OHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM VHUBEPCATIbHbIMU
HO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHLIMU PeZYAAMUSHBIMU OeUCTBUAMU.

1) Vhusepcanvhole no3HasamenbHbvle Oeticmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHLIX npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKpYMcawoweco  Mupa;  HpUMEHeHUe  JI02UYeCKUX,
UCCe008amMeNlbCKUX Onepayull, ymeHui pabomams ¢ uHgopmayuet).

bazoBbI€ JIOTHYECKUE ICHCTBHUS:

® BBISIBJISITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE NMPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy MOHATUAMH; (HOpMynHpoBaTh



OTIpe/IeTICHUS MMOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiAacCU(pUKALIUH,
OCHOBaHUS /1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,

® BOCIPUHUMATh, (OpPMYIHpOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbBIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

® BBUIBIATH ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
npoTuBopeurs B (hakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX; IpeIaraTh
KPUTEPUU AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUiL;

e JiejaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

® IIPOBOJUTH CaMOCTOSITEJIBHO JTI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEpXKACHUM (IpsIMblE M OT MPOTHUBHOIO), BBICTpauBaThb AapryMEHTalUIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL; 00OCHOBBIBATH COOCTBEHHBIE CYK/IEHUS U
BBIBOJIBI;

e BBHIOMpPATH CHOCOO penieHus y4eOHOW 3ajgaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh HanboJIee MOIXOIAIIUN C YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBBIe HCCIIE0BATENIbCKUE ICVCTBUS:

® 1CIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHUS;
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITEIHFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBICHHS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMH, SBICHUSMH, MPOIECCAMU,

® CaMOCTOSITEJIbHO (popMyIupoBaTh 000OIIEHNS U BBIBOJIBI MO Pe3yjbTaTaM
MPOBEJICHHOTO  HAOJIONICHMS, KCCJIEJOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

® [IPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE TPOIECCA, a TAKKE BBIJIBUTATH
MPENOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabota ¢ undopmaimei:

® BBISBIIATH JACPUITUTHI HHPOPMAIINH, TaHHBIX, HCOOXOIUMBIX JIJIsI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4u;

® BEIOMPATHh MH(POPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HHTEPIIPETHPOBATH MH(GOPMAITNIO PA3TMYHBIX BHIOB M (pOpM
MIPE/ICTABIICHHUS,

® CTPYKTYpUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B pPasIUYHBIX (opMax,
WJUTIOCTPUPOBATH Tpauieck;

10



® OLICHUBATH HaJEXHOCTh uHbOopMaIuu o CaMOCTOATENIbHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvohvie  KOMMYHUKAmMUGHble  OeliCMEus, obecneuusarom
ChOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUWUXCAL.

O6menue:

® BOCIIPHHUMATh M (DOPMYIHUPOBAThH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U [eIsIMH OOIIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXkKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaxX, JAaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHUPOBATh TIOJYICHHBIN PE3yJIbTAT;

® B X0/1¢ 00CYKICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOU TEMHI,
npoOJieMbl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlleJeHHbIE Ha TIOHMCK
peIIeHUsI; COTOCTABIATh CBOM CYXKICHUS C CYXICHHSAMU IPYTdX YyYaCTHUKOB
Jvajora, oOHapy)XKMBaTh Pa3IMuue U CXOJCTBO MO3HUIIUMA; B KOPPEKTHOH (opme
bopMyIpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

® MIPEICTABIISITH PE3YAbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MIPOCKTA; CAMOCTOSITEIIPHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YE€TOM 3ajaad
MIpe3CHTAIIM U OCOOCHHOCTEH ayIUTOPHHU.

CoTpyIHHYECTBO:

® [TIOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHAUBUIYaTbHOM
paboOThl TpW pemeHHd YYeOHBIX 3aJad; MPUHUMATh IIelb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHW3AIIMI0 COBMECTHOW PabOThI, pacrpeaciisiTh
BUJIBI pa0OT, IOrOBApPUBATHCS, 00CYKIATh MPOIECC U pe3yJbTaT padoThl; 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

® y4acTBOBaTh B TPYyNHoBBIX (opmax paboTel (oOCyxaeHus, oOMeH
MHEHHUSIMHM, «MO3TOBBIE IITYpPMBD» W T.II.); BBINOJHATH CBOKO YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATH
KaueCTBO CBOETO BKJAaJa B OOIIMH MPOAYKT MO KPHUTEPUIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvmvie pezynamuenvle oelicmeus, obecneyusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
CaMoopra"nu3alus:

® COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BHIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIB:
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® BJa/IeTh HAaBbIKAMHM  [IO3HABAaTEIbHOM pe(IeKCHU KaKk  OCO3HAHUS
COBEpIIAEMBIX JIEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB; BJIAJETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca MU pe3yjbTaTa pPELICHUs
MaTeMaTUYECKOHN 3a4a4u;

® IIPEBUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
Hal/ICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yjibTaTa LEIW U YCIOBUSAM, OOBACHATH
NPUYUHBI JOCTH)KCHUS WM HEJAOCTHXKEHUS Pe3yIbTaTOB AEATEIbHOCTH, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs [IpuMepHoil pabodeil mporpaMmbl IO
MaTeMaTUKe MPEeACTaBICHbI O TojJaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIMX pa3jesax HacrosAwmen [IporpamMel.

PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIIA MATEMATHUYECKOI'O AHAJIU3A»

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Havana MaTeMaTUYECKOTO aHAU3a» SIBIAETCS OJHUM U3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIeH MIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHHI,
OH oOecrmeunBacT  WHCTPYMEHTAIBHYIO  0asy  JId  HW3Y4YCHHUS  BCEX
€CTECTBEHHOHAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHUE YyYalluXxcs Ha YPOBHE, HEOOXOIUMOM I OCBOCHHS
nH(OpMaATHKH, 00IIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH U APYTUX JTUCHUIUIMH. B
paMKax JaHHOTO Kypca Yydyaliuecs OBJIAJICBAIOT YHHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOW HayKH, KOTopas (GOpMYITUPYET CBOU JTOCTUKEHUS B MATEMATUUYECKOMN
dbopwme.

Kypc anrebpbl 1 Hauan MaTeMaTHYEeCKOTO aHaJIM3a 3aKJIabIBa€T OCHOBY IS
YCHEIIHOTO OBJIQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCH/ICHIIMHA Pa3BUTHUS SKOHOMHUKH M OOIICCTBEHHOM JKU3HU, TIO3BOJISICT
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO WCTOIB30BaTh MX JJIS JAJIBHEUIIIET0 00pa3oBaHUS W B TOBCEIHEBHOU
KU3HH. B TOoxke BpeMs oBnajneHne aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMU
KOHCTPYKITUSAMUA aJITeOpbl M MaTEMaTHYECKOTO aHallM3a pPa3BUBAcT yMCHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH HCTUHHOCTb, IOKA3bIBATh YTBEPIKIACHUS
C TTOMOIIBI0 MHIYKIIMA M PacCy’KIaTh IECTyKTUBHO, UCIIOIB30BaTh 0000IIECHNE H
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KOHKpETH3aIio, a0CTparupoBaHWe ¥ aHAJIOTHI0, (OPMHUPYET KpeaTHBHOE U
KPUTHYECKOE MBIIUICHUE.

B xone u3ydenus kypca «Ajnrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHaIU3a»
yYallMecs  MOJy4YaroT  HOBBIM  ONBIT  PELICHHWS  NPUKIAOHBIX  3a7ady,
CaMOCTOSITEJIBHOTO MOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH PEallbHbIX CUTYyallWi,
MHTEPOPETALNUM  IOJIYYECHHBIX  PELICHHUM, 3HAKOMATCSI C  [pPUMEPAMHU
MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAYKE M HUCKYCCTBE, C
BBIJIAIOIIAMUCS MAaTEMAaTUYECKAUMU OTKPBITHSIMA U UX aBTOPAMM.

Kypc oOnagaeT 3HAYMTENbHBIM BOCIUTATEIBHBIM MOTEHLHAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMUM (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOU AesTeIbHOCTH,
TpeOyromel MpoJAOKUTEILHON KOHIICHTpAIllMd BHUMAHUS, CAMOCTOSITEIBHOCTH,
AKKypPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYUYEHHBIA PE3yJIbTAT.

B ocHOBe MeTouKkH 00yueHus anredpe u HayajlaM MaTeMaTUYeCcKOro aHajanu3a
JICKUT JEATCIbHOCTHBINA MPUHIIUI O0YYCHUSI.

B ctpykType kypca «Anrebpa u Havyajla MaTEMaTUYECKOTO aHAIM3a» MOXKHO
BBIJICJIUTh  CIIEAYIOLIME COJAEpKATEIbHO-MeToAuYeckue JuHuu: «Yucma wu
BBIYHCIICHUS», «DYHKIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauaia
MAaTEMATHYECKOr0 aHanu3a», «MHOXKecTBa W JIorTMKa». Bce OCHOBHBbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3Yy4alOTCS HAa NPOTSHKEHUU JIBYX JIET
oOy4eHus B CTapuiel IMIKOJie, €CTECTBEHHO JOMOJHSIS APYT Ipyra U MOCTEHEHHO
HACBHIIIASICh HOBBIMU TEMaMU M paszzaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIM KypC SBJISAETCS HMHTETPATUBHBIM, TIOCKOJBKY O0ObenuHAeT B cebe
collepKaHNEe HECKOJbKUX MAaTeMaTUYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u Ap. Ilo Mepe TOro kak ydwamiuecsi OBIIQJEBalOT BCE 0oJiee MIMPOKUM
MaTeMaTHYECKUM ammapaTtoM, Yy HHUX [OcCJeaoBaTesibHO (opMmupyercs u
COBEpILICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYK) MOJENb PEaJIbHOU
CUTYyallu, PUMEHSITh 3HAHUS, TTOJTYUYEHHBIE MPU U3YYEHUU Kypca, ISl pPEIICHUS
CaMOCTOATENFHO  CPOPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTeapHO-MeTOANYECKasT TUHUS «Yucna U BBIYUCICHUS 3aBEpIIACT
dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM ImKoJie. B crapiiel mkone oco0oe BHUMAHHE YACISIETCS
(GbOpMHUPOBAHUIO HABBIKOB pPAIlMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIOIMIMX B CeOs
WCIIOJIb30BaHUE PA3IMYHBIX (POpM 3amuCH YuCla, YMEHHE JejaTh MNPUKUIKY,
BBITIOJIHATh TPUOTMKEHHBIC BBIUMCICHUS, OIICHUBATh UHCJIOBBIC BBIPAXKCHUS,
paboTaTh ¢ MaTeMaTHUYECKUMH KOHCTAHTaMHU. 3HAKOMBIE YYallUMCSI MHOXECTBA

HaTypaJIbHbIX, HCJIbIX, PAlMOHAJIBHBIX U ]_Ief/'ICTBI/ITeJ'IBHBIX YUCCI AOIIOJIHAIOTCA
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MHOXECTBOM  KOMIUIEKCHBIX 4HcCell. B  KaxIoM U3 3THX MHOXECTB
paccMaTpuBalOTCsl CBOMCTBEHHBIE €My crhenupuyeckue 3ajaud W Olepaluu:
JIeJIeHUE HalleNlo, ONIepUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEIIBIX YHUCEI; 0COObIe
CBOMCTBA pallMOHANBHBIX U UPPAIMOHAIBHBIX YHCEIT; apu(pMETUUECKUE OTepaIuH,
a TAaK)K€ M3BJICYEHUE KOPHS HATYpaJIbHOW CTENEHUM HA MHOKECTBE KOMILIEKCHBIX
yucen. braarogaps nmocieaoBaTeNbHOMY PACIIMPEHHUIO KPYTa UCIOIb3YEMbIX YHCEI
Y 3HAKOMCTBY C BO3MO>XHOCTAMH UX IPUMEHEHUS JUIsl PEIICHHs Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATEeMAaTHKH KaKk HayKH W e€ poiiu B
MOCTPOEHUU MOJIeNIEH peallbHOr0 MHpa; IIUPOKO HCIONB3YIOTCA 0000IIeHUE |
KOHKpEeTU3aIusl.

Jlunusi «YpaBHEHUSI U HEPABEHCTBA» pEATU3YyETCs Ha MPOTSHKEHUH BCErO
oOydeHHs] B CTaplieid IIKOJe, MOCKOJbKY B Kaxaom pasneine I[IporpamMmbl
IPETYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anad. B pesynbraTe yuammuecs
OBJIAJIEBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS PAIMOHABHBIX, UPPALMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEpPABEHCTB M CHUCTEM, a TAKXKE€ 3a/lad, CoJepxamux napameTpsl. [lomyyeHHbIe
YMEHMSI IIMPOKO HCHOJb3YIOTCS MPU HUCCIEI0BAaHUM (YHKIUH C TOMOIIBIO
MPOU3BOJIHOM, MpPU PEIICHUU MPUKIAAHBIX 3aJad M 33Jad Ha HAXOXKICHUE
HanOOJIbIIMX U HAMMEHBIINX 3HaUeHUW (pyHKIMU. [{aHHasa coneprkareabHas TUHUS
BKJIIOYAeT B ce0s Takke (QOPMUPOBAHUE YMEHUW BBINOJHATH PACUETHl IIO
dbopmynam, npeoopa3zoBaHUs palOHANIbHBIX, UppaIuoHaIbHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaK)KE BBIPAXKEHHM, COIepKAIINX CTENEHU U
gorapudmel. braromaps u3ydeHHro anreOpanyeckoro marepualia TpPOUCXOJUT
JanbHEIIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIILICHUS YYaIlIuXCs,
bopMHUpYIOTCS HABBIKH JEAYKTUBHBIX PAaCCYXIEHUH, padOThl C CHMBOJIBHBIMU
dbopMamu, npeacTaBIeHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mnpennaraer 3(QQeKTHUBHbIE WHCTPYMEHTBI JUIsl pPELIEHUs
MPaKTUYECKUX M ECTECTBEHHOHAYUYHBIX 3aJlay, HarJISJIHO JIEMOHCTPUPYET CBOU
BO3MOYXHOCTH KakK 3bIKa HAyKH.

CopnepxarenbHo-MeToau4ecKass JiMHUS «DYHKIIUU U TpaduKu» TECHO
MeperyieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCIIEIOBATENBLHOCTh U3YUEHHS MaTepruaiia. M3yueHne CTeneHHoM, MOoKa3aTeIbHOM,
JorapuMUYECKOW U TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOWCTB U TpaUKOB,
UCIOJIb30BaHUE (DYHKIMI U1 pelieHus 3aiad U3 Jpyrux y4eOHbIX MPEAMETOB U
peaTbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMaTHYECKUM aHalIN30M, TaK U C
pelIeHueM ypaBHEHU W HepaBeHCTB. IIpu 3Tom Oonbllloe BHUMaHUE yIENSETCS
(bopMHUPOBaHUIO YMEHUS BBIpaKaTh (hOPMyIaMHu 3aBUCUMOCTU MEXKITY Pa3IMIHBIMU
BETMYMHAMH, HCCJIENAOBAaTh TOJNYYCHHBbIC (YHKIIMU, CTPOUTh UX Tpaduky.

Marepuan 3Toi coiepKaTeNbHOM JIMHUN HALIEJIEH HA Pa3BUTHE YMEHUHN U HABBIKOB,
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MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEJIUYMHAMH B pa3InyHOM (opMme:
aHaJUTUYECKOW, rpaduueckoil u cioBecHOW. Ero wusyueHue crmocoOCTByeT
Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOUIEHUIO U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHass JuHHS «Hadaima MareMaTHyecKkoro aHaliu3a» I03BOJISET
CYLLECTBEHHO PAaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHX, TAK U MPHUKJIAJHBIX 3aj]1ad,
JOCTYIIHBIX IIKOJbHUKAM, TaK KaK y HUX TMOSBIAETCS BO3MOKHOCTb CTPOUTH
rpauKu CIOXHBIX (DYHKIHHA, ONpENeNsTh HMX HAuWOOJbIINE W HAUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAn QUryp U oOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpEeHHUsI TporeccoB. JlaHHas coaep:KaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUS MATEMATHYECKUX MOJENIEd pPEANbHBIX CUTyalluu,
MO3BOJISIET HAXOIUTh HAMITYYIlIEE PEIEHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLMATIBHO-
HPKOHOMHUYECKHMX, 33/a4yax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTUYECKOIO aHajau3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIUIEHUSA, (OPMUPOBAHUIO YMEHHMH pAaclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTE€MaTUKU B HayKe, TEXHUKE M MCKYCCTBE. YUalllMecs Y3HAIOT O BBIIAIOIIMXCS
pe3ysibTaTax, MOJYYEHHBIX B XOJE Pa3BUTUS MAaTEMaTUKU Kak HaykKH, U 00 uX
aBTOPAX.

CopeprkarenpbHo-MeTOoaUYECKast JTMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl BJIEMEHTbl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JIOTWKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIMA BCE pPa3eibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MAaTEeMaTHYECKUE
JUCLUMIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO JaTh
BO3MOXKHOCTh  IIKOJIBHUKY IIOHHMATh  TEOPETUKO-MHOXECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTUKH W HCIIOJIb30BATh €T0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKU Kak HayKd CJeAyeT NpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
YYaIUXCs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHUS Ha OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B kypce «AnreOpa u Hauajga MaTeMAaTUYECKOTO aHalM3a» MPHUCYTCTBYIOT
OCHOBBI MaTeMaTHUYE€CKOr0 MOEIMPOBAHUS, KOTOPhIE MPHU3BAHBI CIIOCOOCTBOBATH
(GOpMHpPOBAaHHIO  HABBIKOB  TOCTPOEHUS  MOJENEH  pealbHbIX  CUTYyaluH,
MCCJIEIOBAHUS ATUX MOJIEJIEH C MOMOIIBIO armapaTa ajareOpbl 1 MaTeMaTHYECKOTO
aHaIM3a, UHTEPNPETALNU MTOTYYEHHBIX pe3yibTaToB. Takue 3aJaHus BILUIETEHBI B
KOKIbIM U3 pasnenoB lIporpammel, MOCKOJIBKY BECh MaTepuall Kypca IIMPOKO

WCIOJIB3YETCSl JUISL PELICHUs MPUKIAIHbIX 3axad. [Ipu pemieHun peanbHBIX
15



NPAKTHUUECKUX 3aJ1a4 y4yallrecs pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, HCHOIb30BaTh AHAJIOTUIO, 0000WAaTh U
KOHKPETU3UPOBaTh IMpodsieMy. JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB
pelIeHNs NPUKIAAHbIX 3a]]a4 OPraHU3yeTCs B MPOLIEcCe U3YUEHHUS! BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMaTHYECKOTO AHATIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yyebrHomy miany B 10 —I11 kmaccax m3y4aeTcs ydeOHBINM Kypc
«Anrebpa ¥ Havalla MaTeMaTUYECKOrO aHalIu3a», KOTOpPbIA BKIIOYAET B ceOs
CICAYIOIIME OCHOBHBIE pa3Aeibl coAepkaHus: «Yucia U BBIYUCICHUS,
«YpaBHEHUs M HEpaBEHCTBaY, « DyHKIMHU U rpadukny, «Havama maTeMmaTuueckoro
aHalmn3a», « MHOXKECTBA U JIOTHUKAY.

B VYyeOGHoM maHe Ha W3ydeHHE YriayOJEHHOTO Kypca anreOpbl W Hadall
MatemaTudeckoro aHaiamsza B 10—I11 kmaccax oTBOAUTCS He MeHee 4 y4eOHBIX
4acoB B HEJIEIIO B TEUCHHUE KaXK10T0 T'ojJ1a 00y4eHUs1, BCEro 3a JiBa roja o0y4eHus —
He MeHee 280 yueOHBIX YacoB.

MJIAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATHI OCBOEHUS
MMPUMEPHOI PABOYE IPOTPAMMBI KYPCA
(TI0 TOJIAM OBYYEHUSI)

OcBoenue yueOHoro Kypca «Anredpa u Hauajga MaTeMaTUYeCKOT0 aHATN3a)
Ha YpPOBHE CpEIHEero OOIIero oOpa3oBaHUS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 kaace
Yucaa v BLIYUCJICHUSA

e (CB00OOAHO OMEpUPOBATH MOHATUSIMH: PAIMOHAIBHOE YMCIIO, OECKOHEYHas
nepuoMyeckast IpoOb, MPOILEHTHI; UPPAMOHATBHOE YHUCIIO; MHOXECTBA
paLMOHATIBHBIX U JIEUCTBUTEIBHBIX YMCEIT, MOAYJIb IEMCTBUTEILHOTO YUCIA.

o [lpumeHsaTh ApoOU W TPOLEHTHI I PEIICHUS TMPUKIAAHBIX 3ajJad U3
Pa3IMYHBIX OTPACJIEN 3HAHUM U PEATbHOU KU3HU.

o [IpumMeHATh MPUOIMKEHHBIC BBHIUUCICHUS, TIPABUIIA OKPYTICHUS, TPUKUIKY
Y OLICHKY PE3YJIbTaTa BBIYUCICHUN.

e (CB0OOAHO oOmEepuUpOBaTh NOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM;
WCIIOJIB30BaTh MOAXOAIIYI0 (OpMY 3alUCH JACHCTBUTENIBHBIX YHUCEN IS
pELICHUS MPAKTUYECKUX 3a7a4 U MPEJICTABICHNS JAHHbIX.
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e (CB0O0OOIHO OMEPUPOBATH MOHATHEM: APUPMETHUECKHI KOPEHb HATYPaTbHOM
CTETICHHU.

e (CB0O0OOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAJIBHBIM [10Ka3aTeIEM.

e (CBOOOJHO OMEpPUPOBATH MOHATUSAMHU: JIOTAPU(PM 4YHUCIA; ACCATUYHBIC H
HaTypaJbHbIE JJOTapU(MBI.

e (CB0OOOJHO OIEpPUPOBATh MOHITUSIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YHICIIOBOTO apryMEHTa.

e OmnepupoBaTh MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YKCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

e (CB0OOOJHO ONEpPUPOBATH MOHATUSMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE yYpPAaBHEHUsS W  YPAaBHEHUSI-CIECIACTBUS, PaBHOCUJIbHBIC
HEPABEHCTBA.

e [lpuMeHATH pa3nUUHbBIE METOJBl PEIIEHUS pPAlMOHAIBHBIX W JAPOOHO-
palMOHAJIBHBIX YPAaBHEHUM; MPUMEHATh METOJI MHTEPBAJIOB I PEUICHUS
HEPABEHCTB.

e (CB0OOOJHO ONEpPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW INEpEMEHHOW;
MHOTOWIEH € LEIbIMH KO3(P(PUUIMEHTaMU, KOPHU MHOTOYJIEHA; MPUMEHSAThH
JI€JIEHNE MHOTOYIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy
Buera s perienus 3anad.

e (CB00OOAHO OIEPUPOBATH TOHITHAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulia, ONPENEIUTENb MATPULbl 2 x2 U €ro reOMETPUYECKUN CMBICI,
MCIMOJIb30BaTh CBOMCTBA ONPEACIUTENS 2 x 2 1711 BBIYUCIIEHUS €T0 3HAYEHHUS,
IIPUMEHSTh ONPENCIIUTENN U1l PEUIEHUsS CUCTEMBI JIMHEHHBIX YPaBHEHHI;
MOJEIUPOBATh PEAIBHBIE CHUTYallHH C TIOMOIIBIO CHUCTEMBI JIMHEHWHBIX
YPaBHEHHUM, HCCIENOBATH IOCTPOEHHBIE MOJEIH C TNOMOIIBK MaTpULl U
ONPEAEIUTEIICH, HHTEPITPETUPOBATD MOJYUEHHBIA PE3yJIbTAT.

e lcnonw3oBaTh CBOWMCTBA JEHUCTBHI C KOpPHSAMH Ui TIpeoOpa3oBaHUs
BBIPAKCHUM.

e BrinonHsaTh TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHHM, COAEPKALIUX CTEIEHU
C PallHOHAIBHBIM MTOKA3aTEIEM.

e lcnonb30Bath CBONCTBA jorapupmMoB JUTSt npeoOpa3zoBaHuUs
Jorapu(pMUYECKUX BBIPAKEHUM.

e (CB0OOAHO OMEpUPOBATH MOHATUAMH: UpPpALMOHAIbHBIC, MTOKA3aTeIbHbIE U
jgorapuMUYECKHe YpaBHEHHUS; HAXOAUTh UX PELIEHUS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEX0I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM.
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[TpuMeHATh OCHOBHBIE TPUTOHOMETPHUECKHUE POPMYJIBI IJIs1 TPEOOPA30OBAHUS
TPUTOHOMETPUYECKUX BBIPAKECHUU.

CBOOOJHO oOmepupoBaTh IOHATUEM: TPUTOHOMETPUUYECKOE YpPaBHEHUE;
OPUMEHATh HE00XoauMble (OpPMYJIBl Jis pEIIeHUsT OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUN.

MoaenupoBaTh peajgbHbIE CUTYyallUM Ha S3bIKE aireOpbl, COCTABIATH
BBIPAXCHUs, YPABHEHUs, HEPABECHCTBA 10 YCJIOBUIO 3aJa4yH, HCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIN C HCIIOJIB30BAHUEM allllapara ajareOopsl.

DyHKUMH U TPaPUKH

CB00OOIHO onepupoBaTh NOHATHAMU: (HYHKIIHSL, CIOCOOBI 3a1aHus (DYHKIINH;
B3aMMHO OOpaTHblE (PYHKUIWHU, KOMIO3ULUA (DYHKUMM; rpaduk (QyHKIUY;
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpaGpUKoB QPYHKIIMMH.

CB0OOOJHO omepupoBaTh MOHATHUAMU: 00JACTh OMPEIEICHUS U MHOMKECTBO
3HAYEHUU (PYHKIMH, HYJIH QYHKIHUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
CBOOOIHO oOMNEpUpPOBaTH MOHATUAMH: UYETHBIE W HEUYETHBIE (PYHKIUHU,
nepuoanueckue  (QyHKIUH, TPOMEXKYTKM MOHOTOHHOCTH  (DYHKIIHH,
MaKCUMYyMbl U MUHUMYMBbI (DYHKIIUU, HAHOOJIbLIIEE U HAUMEHbLIEE 3HaUCHHUE
(GYHKIIMM HAa TPOMEXKYTKE.

CB0OOOJHO ONEepUpPOBATH MOHATUSIMU: CTEIIEHHAs! (YHKIUS C HATYPaJbHBIM U
LEeJIbIM [TOKa3aTeseM, rpaduk CTeneHHOW (PYHKIIMU C HaTypaJIbHBIM U LIEJIbIM
nokasarelieM; rpauk KOpHs N-Oi CTENeHU Kak (QyHKIMK OOpaTHOW CTENEeHU
C HaTYpaJIbHBIM [TOKA3aTEJIEM.

OmnepupoBaTh NOHATUAMU: JIMHEWHAs, KBaJpaTU4Has W JIPOOHO-TMHEHHAs
(GyHKUMU; BBINONHATh 3JIEMEHTAPHOE HCCIEJOBAHUE M TOCTPOCHUE HUX
rpauKoB.

CB0OOIHO omepupoBaTh MOHATHUSIMH: IMOKa3aTelbHAs U JorapupmMuyeckas
GbyHKIIUU, UX CBOMCTBA U rpaduKH; UCTIOJIB30BaTh UX TpadUKU I perIeHUs
YPaBHEHUM.

CBOOOJIHO OmEpUpOBaTh MOHATUSMHU: TPUTOHOMETPUUECKAsT OKPY>KHOCTD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIOBOTO apryMEHTA.
Wcnons3oBaTh Tpaduku GyHKIUNA I8 MCCIEAOBAHUS IPOIIECCOB H
3aBHCHUMOCTEH MpH pelIeHWH 3ajJad U3 JAPYTrux Y4eOHBIX MPEeIMETOB H
peasibHOM KU3HU; BhIpaxaTh (POpMyIaMH 3aBUCIMOCTH MEKy BEJIMUNHAMHU.

Havaja MareMaTH4eCKOro aHaju3a
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CBOOOMHO OmMEpHpOBaTH MOHATHUAMH: apuPMETHUYECKas U TeoMeTpuIecKas
nporpeccusi, OECKOHEYHO YyObIBalolasi TEeOMETpUYEcKas MpOrpeccus;
JUHENUHBI W SKCMOHEHIUAIBHBIA POCT, (QOpMysia CIOXKHBIX IPOLIEHTOB;
UMETh MIPECTaBICHUE O KOHCTAHTE e.

Vcronp30BaTh MPOTPECCUU I PEIICHUS PEATbHBIX 3a7ad MPUKIATHOTO
XapakTepa.

CBOOOIHO OMEpUPOBATH TMOHATHSAMHU: TOCIEAOBATEIBHOCTh, CIIOCOObI
3alaHus  TIOCJIeIOBATeILHOCTEH,  MOHOTOHHBIE W OTPAaHUYCHHBIC
MOCJICIOBATEIPHOCTH, TOHUMATh OCHOBBI 3apOXKIACHUS MaTEMaTHYECKOTO
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

CBOOOHO oOmEepupoBaTh NOHATUSMU: HEMPEPbIBHbIE (YHKIUH; TOYKU
paspeiBa rpaduka GyHKIIMHA; ACUMIOTOTHI rpadrka QyHKIUH.

CB0OOOMHO oOmepupoBaTh MOHATHEM: (PYHKIMS, HENpPEphIBHAS HA OTPE3KE;
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITAN TSI pEIICHUS 3a1ad.
CBOOOMHO oOmepupoBaTh TMOHATHSIMH: TIEpBas W BTOpas IPOW3BOIHBIE
dbyHKIMU, KacaTelbHas K rpaduKy QyHKIIIH.

BbraucisaTs mpou3BOAHBIE CYMMBI, IPOU3BEICHUS], YACTHOTO U KOMIIO3HUITUU
IBYX (DYHKITH; 3HATH MPOU3BOHBIC dJIEMEHTAPHBIX (YHKITHHA.
Hcnonb30BaTh T€OMETPUUECKUNA M (PU3MUECKUN CMBICH MPOU3BOJIHON IS
penieHus 3aaay.

MHoOKeCcTBA U JIOTHKA

CBOOOJHO  omepupoBaTh MOHATUSIMHM: MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMMU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — anmapar Juisi  ONKCAHUS
peanabHBIX IPOLECCOB U SIBICHUH, MPU PELICHUHU 33]1a4 U3 APYruX y4eOHbIX
IIPEAMETOB.

CBOOOJHO OmnepupoBaTh MOHATUSIMHU: OIpEAETICHUE, TEOpEeMa, ypaBHEHHE-
CIIEICTBUE, CBOMCTBO MAaTEMaTH4YECKOro OOBEKTa, J0Ka3aTesbCTBO,
PaBHOCHWIIbHBIE YPABHEHUS Y HEPABEHCTBA.

11 kiaace

YucJia 1 BLIYUCJICHUSA

CB0oOOIHO oOMNepUpoBaTh MOHSTHSMHU: HATypaJlbHOE U 1EJI0€ YHCIIO,
MHOXKECTBAa HATYpaJbHBIX M MEJIbIX YHCEJI; HCMHOJIb30BaTh MPU3HAKU
nenuMoctu tenbix uncesn, HOJ 1 HOK HaTypalibHBIX yncen ISl pelieHust
3a7a4, IPUMEHATh AITOpuT™M EBKIMAa.
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CBOOOJHO oOmepupoBaTh IOHATHEM OCTAaTKa IO MOJYJI0; 3alUChIBATH
HATypaJbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS.
CBOOOJHO OmEepUpOoBaTh MOHATHSAMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMIUIEKCHBIX YMCEIT; IPEICTABIATh KOMIIEKCHBIE YUCIIAa B alreOpandeckon
U TPUTOHOMETPHUECKON (popme, BBHIMONHATH apu(PMETUUYECKUE OMEpaLu C
HUMU U U300pakaTh Ha KOOPJIAWHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA

CBOOOJHO OmepUpOBaTh MOHATHAMH: HppalOHaNbHbIE, MOKA3aTEIbHbIE U
jorapu(pMUUECKUe HEPABEHCTBA; HAXOAWTh HMX PELICHUS C IOMOIIBIO
PaBHOCWJIBHBIX IEPEXOOB.

OcymiecTBisATh OTOOpP KOpHEW TIPU PEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS.

CB0OOOJHO oOmepupoBaTh MNOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO;
NPUMEHATH HEOOXOAMMBbIE (OPMYJIBI JIsI PEUIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

CB00OOIHO OnEepupoBaTh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB; PABHOCWJIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBUS; HAXOIUTh
pELIEHUs] CHCTEMBI M COBOKYIHOCTEH palMOHAIbHBIX, WPPALMOHAIBHBIX,
NOKa3aTeNIbHbBIX U JIOrapu(pMUUECKUX YPABHEHUM U HEPABEHCTB.

Pematp palMOHAJIbHEIE, UppalroHaIbHbIE, MOKa3aTelIbHbIE,
gorapuMUYECKHe M TPUTOHOMETPUYECKHME YpaBHEHUS W HEPaBEHCTBA,
coJiep Kallye MOAYJIU U apaMeTphl.

[TpumensTh rpaduueckue METOABI AJIsl pELICHHs] ypaBHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTPaMH.

MopnenupoBaTh pealibHble CHTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIPAKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U MX CHCTEMBbI [0 YCIOBHIO 3a/1ayH,
UCCIIEIOBATh IMOCTPOCHHBIE MOJIETHN C HUCIIOJIb30BAHUEM aInapara aiareopsl,
VMHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

DyHKIUHN U TPAPUKH

Crpouth Tpadukyd KOMMO3UIUU (PYHKIIUH C TIOMOIIBIO JJIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMMA.

Crpoutrh reomeTpuyeckre o00pa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOMW MJIOCKOCTH.

CBOOOMHO oOmepUpoBaTh MOHATUSIMHU: TpPaPUKA TPUTOHOMETPUUECKUX

GbyHKIUH.
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o [lpumeHaATs (QyHKUIMM A7 MOAETUPOBAHUS U HCCIEAOBAHUS PEATbHbBIX
IIPOLIECCOB.

Hauana maTeMaTH4yecKoro aHajimn3a

e licnonp30BaTh MPOU3BOIHYIO I HCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI.

e Haxoauts HanboblIee U HAUMEHbIIIEE 3HAaUE€HUs (PYHKIIUU HEIIPEPHIBHOW Ha
OTpE3KE.

e lcnonb30BaTh MPOU3BOJHYIO ISl HAXOXKIEHUS HAWIYYIIEr0 pPELICHHUsS B
IOPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-d)KOHOMUYECKUX, 3ajadax, s
OIIpENIENIEHUS] CKOPOCTU U YCKOPEHMS Mpoliecca, 3aJaHHOro (Gpopmynoi uiu
rpadukom.

e (CBOOOJHO oOmNEpUpOBaTH MOHATUSMU: IEepBOOOpa3Has, OMNPEACIEHHBIN
MHTETPaT; HAaXOJUTh MIEPBOOOPA3HBIC ANMEMEHTAPHBIX (PYHKIINI U BEIYUCIATH
uHTerpai no gpopmyne Herorona—IJleiiOHuna.

e HaxoauTts miomaay mwiockux Guryp u o0bEMBI T€ ¢ MOMOLIbIO HHTETpaa.

e limeTs mpencTaBieHME O MaTeMaTHYECKOM MOJEIUPOBAHUU Ha INpUMEpPE
COCTaBJICHUS TU(PPepeHIINATbHBIX YPAaBHEHUN.

e Pemare npuknagHele 3a7a4d, B TOM YHCIIE COLHMAIBbHO-DKOHOMHYECKOTO U
($u3NYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

COAEPKXAHHUE YYEBHOTI O KYPCA (I1IO I'OAAM OBYYEHUA)

10 kace
Yucsaa v BIYMCICHUSA

Panmonanbabie ynciaa. OOBIKHOBEHHBIE W JIECSITUYHBIC APOOU, MPOIEHTHI,
OeckOoHeuHble Tnepuoanueckue Apodu. IlpumeHneHnue npoOeld WU NPOLEHTOB IS
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUM U PEaIbHOU KU3HU.

JlelictBuTenpHble  4nciia. PanvoHanpHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanMy ¢ JICUCTBUTENIBHBIMA  4YHUCIaMd.  MoJyib
JEUCTBUTEIBLHOTO YHUCIA U ero cBoMcTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BHIYNCICHUMN.

Crenmenr ¢ 1eBIM  DokasareiieM. bumHoM Hrprotona. HMcmosb3oBaHue
noAXosend (GopMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ NIPEACTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTRBA.

CreneHb C palMOHAJIBHBIM I[IOKa3aTelieM U €€ CBOICTBA; CTENEHb C
JIEUCTBUTEIBHBIM MOKA3aTEIIEM.
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Jlorapudm uuncna. CpoiictBa norapudma. JlecATudyHble W HaTypalbHbIE
JoTapu(pMBbI.

CHHYyC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC YHCJIOBOIO apryMEHTa. APKCHHYC,
ApPKKOCHHYC M apKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa M TOXAECTBEHHbIE NPEOOpa30OBaHUS. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U IPOOHO-PAIIMOHANILHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW NEepeMEeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 1e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCHOBBIX BBIPAKEHUN, COIEPKAIIMX CTENEHU U KOPHH.

Nppaunonansubie ypaBHeHUsA. OCHOBHBIE METOABI PEICHUS UPPALIMOHATIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcCHOBHBIE METO/IbI pelIeHus
JorapupMUYECKUX YpaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpUYECKUX YpaBHEHU .

PemieHne cucrem JIMHEHWHBIX ypaBHEHUWW. MarTpuua CUCTEMbl JIMHEHMHBIX
ypaBHeHUM. OnpeaenuTenb MaTpULlbl 2X2, €ro TeOMETPUUYECKU CMBICIT U CBOMCTBA;
BBIUHCIICHUE €TI0 3HAYCHUs, TPUMEHEHUE ONPENECIUTEN ISl PELICHUS CUCTEMBI
JMHEHHBIX ypaBHEHUW. PellleHne NpuKIaaHbBIX 3aJad C IOMOIIBK) CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanmue NoCTpOCHHOW MOAENH € TOMOIIBIO MaTPHLL
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne maremMaTUYECKUX MOJEJIEH PEAJbHOW CHUTYalMd C TOMOULIBIO
YPaBHEHHUM M HEPABEHCTB. lIpMMeHEHHE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a71a4 U 3a/1a4 U3 Pa3IMUHbIX 00JaCTe HAYKU U peaTbHOM KU3HU.

DYyHKIUHN U TPAPUKH

@OyHKIusA, cnocodbl 3anaHug (yHKUMU. B3auMHO oOpartHble (YHKLIHUU.
Komnoszumms @yukiuii. I'papuk  yHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompenesaeHus: 1 MHOXKECTBO 3HadeHH (pynkuuu. Hymum ¢yHKimm.

[TpomexyTku 3HakOnocTosTHCTBA. YETHBIE U HeuéTHbIe GyHKIMH. [lepuoanueckue
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¢bynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkun. HanGonpiiee 1 HauMeHblllee 3HaYeHUs] PYHKIMU HA TIPOMEXYTKE.

JIuneiiHas, KBaJpaTU4Has M JPOOHO-TMHENHAsT (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATYpaJbHBIM U IIeNbIM Moka3zarenem. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHsS N-0if cTeneHu Kak GyHKIIMH 00paTHOW CTETIeHU
C HaTypaJIbHbIM [TOKA3aTEIIEM.

[TokazarenbHast U jorapupmMuyeckass (PyHKIMH, UX CBOMCTBAa U TpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN AJ1s peLICHUs] ypaBHEHUI.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTM B pPEAIbHBIX IMpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TMOCJeAoBaTebHOCTEH. Meron
MaTEMAaTUYECKON MHAYKIUU. MOHOTOHHBIE U OIPaHUYCHHBIE I1OCIIEI0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOTO aHalikM3a Kak aHaln3a OECKOHEYHO
MAJIBIX.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON
porpeccuy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. opmyiia CI0KHBIX
MpOLEHTOB. McCronp30BaHWE MpPOrpeccud Ui PELIEHUS pealbHbIX 3a7a4
MPUKIIATHOTO XapakTepa.

HenpepoeiBHble (QyHKIIMM W WX CBoMcTBA. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkiuid. CBoicTBa (yHKIMIA HENPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [JI1 PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpas mpous3BoHbIe PyHKIMHU. OnpeneneHne, TeOMETPUIECKUN 1
(bu3MYecKuil CMBICT TPOU3BOIHON. Y paBHEHNE KacaTelbHON K TpaduKy QyHKIUU.

[IpousBogHBIE  SIEMEHTAPHBIX  (DYHKITUIA. IIpownsBoaHas CYMMB,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUH (PYHKITUHA.

MHo:xecTBa U JIOTHKA

MHOX€eCTBO, ONEpalid HaJ MHOXECTBAMU M HMX CBOWCTBa. Jlnarpammsbl
Oiinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONMCAHUSI PEAJBbHBIX IPOLECCOB M SBJICHUW, MPU PELICHUM 33a4a4 W3 APYTUx
y4€OHBIX MPEIMETOB.

23



Omnpenenenue, TeopeMa, CBOWCTBO MAaTEeMAaTHYECKOTO OOBEKTA, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIILHBIC YPaBHEHUS.

11 kaacce

Yuciia 1 BBIYHCTIEHUS

Harypanbabie U nenbie uncia. I[IpuMeHeHre mpu3HAKOB JAEIUMOCTH IIEJIBIX
gucen, HOJ[ u HOK, ocratkoB mo mopayiio, aaroputMa EBkiuma ajis pemieHus
3aJ1a4 B IICJIBIX YHCIaX.

KomrmuiekcHple 4mcia. AnreOpandeckass U TPUTOHOMETpUuecKas (HOpMbI
3aIMMCH KOMIUIEKCHOTO 4HClIa. ApuUpMETHYECKHE OMeparui C KOMIUICKCHBIMHU
yucnamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMIUIEKCHBIX YHCEI JIJIS pelieHUsT PU3NUEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema v COBOKYIIHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
Y CHCTEMBI-CIICICTBYS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPaBHEHMH C  MOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penenrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl pEHIEHUS TOKAa3aTEeNbHbIX U  JOrapu(pMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHCTEM M COBOKYNHOCTEH pALMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

[IpuMeHeHnE ypaBHEHHI, CHCTEM U HEPABEHCTB K PELIEHUIO MaTEMATUYECKHUX
3a/lay W 3a/1a4y U3 pa3lInyHbIX 00JacTel HAYKH U peasIbHOM KU3HU, UHTEPIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'padpux xommnosunuu ¢yHkuuid. ['eomerpuueckre o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckne Meroabl pelieHUsT ypaBHEHUUW M HepaBeHCTB. ['paduueckue
METO/IbI PELICHH 3aa4 C NapaMEeTPAMH.

Hcnonp3oBanne rpadukoB (YHKIUM A7 HCCIEIOBaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.
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Hauaja MmaTeMaTH4eCcKOro aHajau3a

HpI/IMCHeHI/Ie HpOI/ISBOI[HOI\/’I K HCCIICIOBaHHNIO ®YHKHHﬁ Ha MOHOTOHHOCTHL H

sKkcTpeMyMmbl. HaxoxaeHne HanboJbIero ¥ HAaMMEHbIIEro 3Ha4eHU M HeMpepbhIBHOM
GyHKIHUU Ha OTpE3Ke.

[IpumMeHeHne NTPOU3BOJHOM JUIsl HAXOXKJICHMS HAWIY4dlIEro pEIICHHs B

NPUKIAJAHBIX 3aayax, JUIsl OINpPEAENICHHs CKOPOCTM W YCKOPEHHs Mpolecca,

3a1aHHOTO (hOpMYJION WK rpaduKOM.

[TepBooOpa3zHas,

OCHOBHOE CBOKMCTBO IE€PBOOOpA3HBIX.

[TepBooOpazHbie

aneMeHTapHbIX QyHKIui. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

HNuTerpai. ['eomerpudeckuii CMbICI HHTETpasia. BerauciieHue onpeaeiEHHOro
uHTerpaia no popmysne Herorona—JleitOnuia.

[IpumeHeHue wHTErpana Uil HAXOXKICHUS IUIOMaAed MIOCKux (Guryp u

00BEMOB F€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit nud@epeHIanbHbIX ypaBHEHUN. MaremaTudeckoe

MOJECIINPOBAaHUE
YPaBHEHUM.

p€ajlbHbIX IMPOOCCCOB C

nomMompelo  AuddepeHuraIbHbIX

TEMATHYECKOE IJIAHUPOBAHUE YUEBHOT'O KYPCA
(IO TOAIAM OBYYEHUSI)

10 xkaacc (136 yacos)

Ha3Banue pasaena
(Tembl)
(KoJTH4eCcTBO YacoB)

OcHoBHOE coaep:xaHue
pasjaesia (TemMbl)

OcHOBHBIE BH/IBI
AesSITeJIbHOCTH 00y4YaIoIIUXCSA

MHo0:KeCTBO
JefCTBUTEJIbHBIX
qHceJl.
MHOro4.1eHbl.
PanuonajibHbIE
YPABHEHHS H
HepaBEeHCTBA.
CucreMbl JHHEHHBIX
yPaBHEHM

(28 u)

MHoxecTBO,  omepauuu

HaJ MHOXECTBAMH MW UX
CBONCTBA. Jlnarpammbl
Ditnepa—BenHa.
[Ipumenenue TEOPETUKO-
MHOKECTBEHHOI'O  armapara
JJIs1 pellieHus 3a7a4.

PanmonansHbIe yuca.
OOBIKHOBEHHBIE 5
JIECATUYHBIE poou,
MPOLICHTHI, OECKOHEUYHEBIE
NEPUOTNIECKUC poowu.

[Ipumenenne  apobeit  u

HUcnoab3oBaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar i
ONMMCAHUS  XOJa

MaTEMAaTHYCCKHUX

pelieHus
3ajay, a
TaKXe peabHbIX IMPOLECCOB U
SIBJICHUU.

OnepupoBarb NOHATHAMM:

palMOHAIBHOE YUCIIO,
OecKOHEYHas MEepPUOJUYECKast
JpOOB, IPOLICHTHI;
UPPALMOHATIEHOE U
JIEUCTBUTEIBHOE 4HUCJIO;
MOAYJb JNENUCTBUTEIBLHOTO
YUCJIa;  HMCHOJIB30BaTh  OTH
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NPOLEHTOB  JUIsl  PEIICHUs
MPUKJIaAHBIX 3a]1a4.
JICHCTBUTEIBHBIE YHCIIA.
PanmonanbHbie u
HWppalnroHaIbHbIE YHCIIa.

ApudmeTrueckue onepammu C
JICHUCTBUTENFHBIMA  YHCIIAMHU.
JeHCTBUTEIBHOTO
ero

Monynb
yuciaa W CBONCTBA.
[TpuGauxkEHHbIC BBHIYUCICHUA,
IpaBUJIa OKpYTJICHUS,
MPUKHUIKA u OIICHKA
pe3yJIbTaTa BEIYMCIICHUM.
OCHOBHBIE METOIbI
pelieHuss UeNbIX U JAPOOHO-
palMOHAJIBHBIX YpPaBHEHUU U
HEpPAaBEHCTB. MHOIOWIEHbI OT
OJHOW TiepeMeHHOM. [leneHnne

MHOT'OWJICHA Ha MHOI'OYJICH C

octatkoM. Teopema  besy.
MHorousieHsl ¢ LEJbIMU
kodpunmenramu.  Teopema
Buera.

Pemenune CUCTEM
JIMHEVHBIX YPaBHEHHU.

Marpuia cucTeMbl TUHEUHBIX
ypaBHeHul.  Onpenenurenb
2x%2,

r€OMETPUYECKUI

MAaTPHUIIBI ero
CMBICI U
CBOMCTBA; BBIUMCIICHHE €r0
3HAYCHMUS, NIPUMEHEHHE

OIIPCACIINTCIIA AJIA PCIICHHUA

CUCTEMBI JIMHENHBIX
YPaBHECHUU. Pemenne
MIPUKIIATHBIX 3aJ1a4 C

MIOMOIIBIO CUCTEMBI IMHEWUHBIX
YPaBHEHUMN

MOHSATUSL  NpPU  MPOBEICHUU
pacCyXJIeHU! U 10Ka3aTEeIbCTB,
NPUMEHSTH IpOOU U MPOLEHTHI
JUIL  pEIICHHS]  MPUKIATHBIX
3a/la4y U3 pas3Iu4HbIX OTpaciei

3HAHUU U PEATbHOM )KU3HH.

HUcnoan3oBarh
NPUOIMKEHHBIE  BBIYMCIICHUS,
npaBuiia OKpYTJICHUSI,

MIPUKHUJIKY U OLICHKY pe3yJibTaTa
BBIYUCIIEHUM.

IIpuMeHsaTs pas3nuyHbIe
METO/IbI peneHus
pallMOHANIBHBIX U JpOOHO-

palMOHAIBHBIX ypaBHEHUH; a

TaK)XK€ METOJ] MHTEPBAJIOB IS

pEIIeHNs] HEPABEHCTB.
OnepupoBatb NOHATHUSIMH

MHOTO4JICH oT OJTHOM
IIEPEMEHHOM,  €r0  KOpHH,
NPUMEHSATH JEJIEHUE

MHOIOYJIEHAa Ha MHOIOWIEH C
OCTaTKOM, TeopeMmy be3dy wu
TeopeMy Buera g pemeHus
3a7ad4.

OnepupoBarh NOHATHSMU:
CUCTEMA JINHENHBIX YPAaBHEHUH,
MaTpuIa, ONPEIEIUTEID
MAaTpPHUIIBI.

CBONCTBA
2x2

3HAYCHUS,

HUcnoas3oBatrh
ONpEeNeInTENS JUTS
BBIYMCIICHUSI  €T0
NPUMEHSATH ONPEAECTUTENN IS
pElIEHNs CHUCTEMBI JIMHEWHBIX
YPaBHEHUM.

MopaeaupoBarb peajibHbIC
CUTYyalWH C IIOMOLIBIO CUCTEMBI

JIMHEWHBIX YPaBHEHHUH,
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HCCJIeI0BATh IIOCTPOEHHBIE
MOJIECJIA C IOMOIIBI MATPUILl U
ONpENENUTENICH, HHTEePIpeTH-
POBATH [TOJTYYCHHBINA PE3YJIbTAT

DYyHKIUHA U
rpagukm.
Crenennast pyHkumus
C HeJbIM
noKasarejaeM

(12 v)

DyHKIMS, CIIOCOOBI
3amanus (QyHKOuH. B3anMHO
oOpaTHbIC byHKIIH.
Kommno3zumus GyHKIMA.
I'paduk byHKIIH.
DJleMEHTapHbIE
npeoOpa3oBaHus  rpadukoB
(yHKUIUH.

O6nacTe omnpeneneHus u
MHOXECTBO 3HAYEHUI
byukuuu. Hymu  dyHkumm.
[IpomexyTku
3HAKOTIOCTOSIHCTBA. YETHBIE U
HEUYETHBIC GyHKUIUU.
[Tepnoanueckue byHKIUU.
[IpoMeXyTKH MOHOTOHHOCTH
byHkmA. MakCUMyMBl |
MUHUMYMBI GyHKIIUU.
Haulonbiiee 1 HauMmeHblee
3HAYEHUE byHKIMHA Ha
TPOMEKYTKE.

JIuneiinas, KBagpaThyHas
U IpoOHO-MHEHHAs PYHKIUU.
DJIEMEHTapHOE MCCIIEIOBAHUE
U TIOCTPOEHUE TPaPUKOB ITUX

byHKIUA.

Crenenn c LIEIBIM
IMOKAa3aTEJIEM. bunom
Herotona.

CrenenHast (QyHKUusi
HATypaJTbHBIM u LIEJIBIM

nmokaszaresieM. E€ cBoOWCTBa u
rpaduk

OHepI/IpOBaTL MNOHATUAMMU:

byHKIMSI, CHOCOOBI  3aaHus
(GyHKIIMY; B3aUMHO OOpaTHBIC
byHKUINH, KOMITO3HITHS
byukiui, rpaduk GyHKIMH,
00J1acTh OTIpEJICIICHHUSI u
MHOECTBO 3HAYCHHIN
byHKUMHA, HyIu  (QYHKLIHH,
MIPOMEKYTKH
3HAKONOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTU4IHAas, JTpoOHO-
JTUHEeNHas u CTENeHHAas
byHKIUH.

BbInotHATH 3IeMEHTapHBIE
npeoOpa3oBaHUs rpauKoB
GyHKLIHA.

3Hathb 7] yMeTh
AOKA3bIBATh 4YETHOCTb WU
HEUYETHOCTh byHKINH,
MEePUOIUYHOCTh byHKIINA,
HAXOJIUTh TPOMEKYTKH
MOHOTOHHOCTH byHKUINH,
MaKCUMyMbl W  MHUHUMYMBI

byHkuun,  HauOoyblliee U

HaMMCHBIIICC 3Ha4YCHHUC

GyHKIIUU Ha TPOMEKYTKE.

DopMyJIUPOBATH ]|
WUICTPUPOBATH rpaduyec-
KM CBOMCTBA JIMHCHMHOM,
KBaJpaTUIHOM, JpoOHO-
JIMHCHHOM u CTCIICHHOM
GyHKIIHIA.
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Beipaxars  ¢opmyamu
3aBUCHUMOCTH MEXKITY
BEJINYMHAMM.

3HaTh  ompeaejieHne M

CBOMCTBA CTCICHU C IICJIBIM
IOKa3aTelieM; MOAXOJISAIIYIO
dbopMmy 3amucH JACUCTBUTEIb-
HBIX 4YHCENl JUIA
MPAKTUYECKUX

MMpCACTABJICHUA TaHHBIX

pelieHus
3aja4 51

ApupmerudecKui
KOpeHb N-0H
CTelEeHH.
HppaunonanabHbie

YPaBHEHHUA
(18 u)

ApudmeTnueckuii KOpeHb
HaTypaJbHOM CTENEHU U €T0
CBONCTBA.

[IpeobpazoBanus
YHCJIOBBIX
coJiepaKaInx
KOPHH.

BBIPAKCHUU,
CTEIIECHU U

HppanmonansHbie
YPaBHEHUS. OCHOBHBIE
METO/IbI pelIeHus
UPpaLUOHATBHBIX YpaBHEHUIA.
PaBHOCWIIBHBIE TIEpEXOABl B
pEUIEHUH  UPPaLMOHAIBHBIX
YPaBHEHHUM.

CaoiicTBa 1 rpauK KOpHs
N-oil creneHuW Kak (QyHKUUU
oOpaTHOM CTENEHU c

HaTypaJIbHBIM MOKA3aTENEM

®opMyJIHpPOBaThH,
3allUChIBATh B
CUMBOJIMYECKO  dopme U
MCIIOJIb30BaTh CBOMCTBA KOPHS
n-ou CTEIICHU TS
peoOpa30BaHuUs BIPAXKECHUII.

Haxoaursb peuieHus
MppalMOHAIbHBIX YPABHEHUU C
ITOMOUIBIO PaBHOCWIIBHBIX
MIEPEXO/IOB WJIM OCYILIECTBIISSA
IIPOBEPKY KOPHEM.

Crpouth rpaduk QyHKIHH
KOpHA N-OM CTENEHU  Kak
dhyHKIIUH

HaTypaJbHbIM

oOpaTHO TUTSI
CTCIIEHH  C
nokazaresem

Iloka3zareabHas
GyHkuus.
IToka3aTebHbBIE
yPaBHEHMSI

(10 u)

Crenens ¢ palmoHaIbHbIM
IOKa3aTesIeM U €€ CBOMCTBA.
[TokazatenbHast GyHKIHA,
rpaduxk.
rpaduka
peIIcHUS

€€ cCcBoMcTBA WU
Hcnonp3oBanue
byHkuMu  AnA
YPaBHEHUN.
IToka3aTenbHbIC

YPAaBHEHUS. OcCHOBHBIE

DopMyJIUPOBATH
ompegejeHue  CTEIEHU  C
palMOHATIBHBIM [OKA3aTEIIEM.

BrImonHsTh
npeodpa3zoBaHus YHUCJIOBBIX
BBIPAKECHUU, coaeprKammx
CTETIEHW C  PalUOHAIBHBIM
MTOKa3aTeJEM.

HUcnoab3oBath unugposbie

pecypcbl Uil TIOCTPOECHUSA
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METO/bI peICHUA
ITOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

rpaduka oKa3aTeJbHOU
GyHKIIMK W WU3yYeHHS e
CBOMCTB.

Haxoautsb pemieHus
ITOKA3aTEJIbHBIX YPABHEHUN

Jlorapupmuueckas Jlorapupm qHCIIa. JlaBaTh onpeaeieHue
dyHkuus. CaoiicTBa norapudma. | torapudma qyucna;
Jlorapudpmuueckue | JlecATMuHbIE M HaTypaJbHBIC | JECATUYHOTO U HATYpPaJIbHOTO
YpPaBHeHMUsI norapudmel. [IpeobpazoBanue | norapudma.
(18 ) BBIPAKCHUMH, coZeprKammx HUcnoab3oBaTtb  CBOMCTBA
norapu@Mel. Jorapudmon VIS
Jlorapupmuueckas npeoOpa3oBaHUs
¢yHKuusg, €€ CBOHCTBa H | JOrapu(pMUUECKHUX BbIPAKEHUM.
rpaduk. Hcnonp3oBanue Crpournb rpadux
rpaduka byHKUIUN Juist | morapuMuuecko  PyHKIIUU
pEIIEHNS] YPABHECHUN. Kak o0paTHOM K MOKa3aTeIbHOM
Jlorapudmuueckue U HCIOJB30BaTh  CBOWCTBA
YPaBHEHHS. OcHoBHBIE | TOrapu(pMUUecKord  (QyHKIIUU
METO/IbI pELIeHUs | 17151 PEeLICHUs 3aau.
JA0rapu(pMUYECKUX Haxomurp peneHus
ypaBHeHU#.  PaBHOCHIIbHBIE | IOTapU(PMUUECKUX YypaBHEHUMN
nepexoasl B PELIEHUH | C  TTOMOIIBIO  PABHOCUIIBHBIX
norapu(pMUYECKUX YPAaBHEHUH | IEPEXOOB HIIM  OCYIIECTBIISSA
IIPOBEPKY KOPHEUN
Tpuronomerpuueckue CuHyC, KOCUHYC, TaHT€HC JaBatb onpeaeJeHust

BbIPAKEHUSA U
ypPaBHEHMSI

(22 v)

M KOTAHM€HC  YHUCJIOBOTO
aprymeHra. ApKcuHYC,
APKKOCUHYC W  apKTaHICHC

YHUCJIOBOTO apryMEHTa.
Tpuronomerpuueckas
OKPYKHOCTb,  OIIPEACIICHUE
TPUTOHOMETPUUECKUX
byHKIII
apryMeHTa.

YqHCJIOBOI'O

OCHOBHBIE
TPUTOHOMETPUUECKHE
dopmynsl.  [IpeobpazoBanue
TPUTOHOMETPUUECKHIX

CUHYyCa, KOCUHYCa, TaHT€HCA U
KOTaHIeHCa YHCIIOBOTO
apryMEeHTa; a TaKKe apKCUHYCa,
apKKOCMHyca U apKTaHTeHca
quca.
IIpumensaTs OCHOBHBIE
TPUTOHOMETPUUECKHUE
dbopMmyIibl 7151 IpeoOpa3OBaHUS
TPUTOHOMETPUYECKUX
BBIPAKCHUM.
bopmyIbI
TPUTOHOMETPUM ISl PEIICHUs

IIpumeHnaTs

OCHOBHBbIX THIIOB
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BBIPKECHUM. Pemenue
TPUTOHOMETPHUUECKUX

YpPaBHECHUM

TPUTOHOMETPUUECKUX
YpaBHECHUI

IHocaenoBaTe ILHOCTH
U MIPOrpeccuu
(10 )

ITocnenoBaTenbHOCTH,
CIIOCOOBI 3aIaHUs
rociieioBaTenpbHoCTER. MeTon
MaTE€MaTH4YECKOW WHIYKIMH.
MoHOTOHHBIE 51
OTpAaHUYECHHBIC
MOCJICIOBATEILHOCTH.
Hcropus ananm3a 6€CKOHEYHO
MaJlbIX.

Apudmernueckas 151
reoMeTpuYecKasi IpOrpecCu.

beckoneuno yOwIBaromas
TEOMETPUYECKAs] MPOrPECCHSL.
Cymma OCCKOHEUHO
yOBIBAIOIIEN T€OMETPUUYECKOMN
nporpeccud. JIuHEWHBIN H
AKCIOHEHIUAJIbHBIN pOCT.
Hucro e.

dopmyiia CIIOKHBIX
npoueHToB.  Mcronb3oBaHue

MPOrpeCcCCUr ISl PEIICHUS
peAbHBIX 3aa4 MPUKIATHOTO

Xapakrepa

OnepupoBaTh NOHATHUIMM:
MOCJICA0BATEIBHOCTD, CIIOCOOBI
3a/1aHus1 TIOCJIEI0BATEIbHOCTEM;
MOHOTOHHBIE M OTpaHUYCHHBIS
MOCJIEA0BATEILHOCTH;
HcciIe10BaTh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh u
OTPaHUYEHHOCTb.

[lomy4yaTte  mpencTaBiIeHUE
00 OCHOBHBIX HIEAX aHaJn3a
OECKOHEYHO MaJIbIX.

JaBaTb ompeaeJeHue
apu(pMeTHIeCKOn u
reOMETPUYECKON ITPOTPECCHH.

Jloka3bIBaTh CBOMCTBA
apupmMeTnyecKon 151
r€OMETPUYECKON MPOrPECCUH,
HaxOJIUTb  CyMMY
MPOTPECCHH, a TaKXKE CyMMY

YJICHOB
YJICHOB 0ECKOHEYHO
yOBIBAIOIIEH T'€OMETPUYECKOI
IIPOTPECCHH.

HUcnoab3oBaTh mporpeccuu
JUTSI pereHuns 3aaa4
MPUKIIAIHOTO XapaKTep.

IIpuMeHaTs bopmymy
CIOXHBIX  TPOLIEHTOB  JJIS
pelIeHusl 3aJa4 W3 PEajJbHOU

MIPAKTUKH

HenpepbiBHbIE
(pyHknun.
IMpousBoanas
(20 v)

HenpepeiBHBIE (QYHKITMH U
uX cBoucTBa. Touka paspeiBa.
ACHMITOTHI rpauKoB
¢bynaknuii. CBoicTBa (QyHKIIHIMA

HENIPEPBIBHBIX HAa  OTPE3KE.

OnepupoBathb NOHATHSIMU:

byHKIUS
OTpe3Ke,

HENpephIBHAsA  Ha

TOYKa  paspbiBa
byHKIIMM, acUMIITOTa Tpaduka

byHKIIH.
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Meron ~ uHTEpBAIOB 1A
peleHus HEPABEHCTB.
[Ipumenenue CBOMCTB

HEIPEPBIBHBIX (DYHKIMI IS
peuieHus 3a1ad.

IIpumeHsATH CBOMCTBA
HEMpPEPbIBHBIX  (QYHKIMK  Is
peuieHus 3aaad.

OnepupoBarh NOHATHAMU:

IepBas U BTOpasd IPOU3BOJHBLIC

IlepBas " BTOpast | QyHKIUY; NOHUMAaTh
IIPOU3BOJIHBIE byHKIUN. | GU3NUECKH U TEOMETPUUECKHIA
Onpenenenue, CMBICII IPOU3BOIHOM;
r€OMETPUYECKHIA U | 3aIIUCHIBATH YpaBHEHHE
bu3uIecKuit CMBICJI | KACaTEIbHOM.
IPOU3BOTHOM. YpaBHeHue BpryucasiTb TIPOM3BOJHBIE
KacaTelbHOM K  IpauKy | CYMMBI, IIPOU3BEICHUS,
(yHKUIHUU. YaCTHOTO M CJIOKHOU (DYHKIIMH.
[IponsBonnbIe HN3yuyars IIPOU3BOIHBIE
JJIEMEHTAPHBIX GyHKIU. | 3leMEHTapHBIX (PYHKIIHH.
[IpousBoaHas CYMMBI, HUcnoab3oBath
IPOU3BEJICHUS, YaCTHOTO M | TEOMETPUUYECKUN U (PU3HUECKU
KOMIO3UINH (PYHKIIMH CMBICJI  IPOU3BOJHOU  JJIA
peneHuns 3a1ad
IHoBTOpEHME, OcHOBHBIE TIOHATHSA Kypca IIpuMmeHsaTs OCHOBHBIE
00001IeHHME, anreopsl 17} Hayals | MOHATUSA Kypca anreOpel U
cUcTeMaTH3alus maTematuueckoro ananuza 10 | Hauan MaTEeMaTU4eCKOIo
3HAHUH KJjacca, 00o001IeHne U | aHalv3a JIJIsl pelIeHUs 3a7a4 U3
(24) CHUCTEMAaTHU3aLs 3HAHUN pEaIbHOM KU3HU U JPYIUx

IODKOJIBHBIX ITPEAMCETOB

11 knacc (He meHee 136 yacoB)

Ha3Banmue pa3zaesa
(TemMbI)
(KoJTH4eCcTBO YacoB)

OcHoOBHOE coaep:xaHue
pasjaesia (TemMbl)

OcHOBHBIE BH/bI
AeATeJILHOCTH 00yYaroIIUXCs

HccaenoBanue
pyuxumii ¢
MOMOIIbI0
NMPOU3BOIHOM
(24 v)

IIpumenenue
IIPOU3BOJHOM K
uccieoBaHui0 (GYHKIUN Ha
MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenve nanbonbIiero u
HAUMEHBIIIETO 3HAYCHMUSI
HEMpepbIBHON (yHKINHK Ha

OTpE3Ke.

Crpourn rpaduk
KOMIIO3ULIMK  (PyHKIMIA ¢
TTOMOIIIBIO AIIEMEHTaPHOTO
HUCCIICA0BAHUA u CBOMCTB
KOMIIO3UIIIH.

Ctpoutrb reoMeTpuyecKue
o0pasbl ypaBHEHUI u
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[Ipumenenue
IPOU3BOTHOM TUTSt
HaXO0XKJICHUS HaWJTy4IlIero

pCUICHUA B IMPHUKIIATHBIX

3ajayax, JUIs  OIpeaeTeHHs
CKOPOCTH M yCKOPCHHS
mporiecca, 3aJJaHHOTO
dbopmyIon uimu rpaduKoMm.
Kommosumust  pyHKITHIA.
['eomeTpuueckue o0pa3ssl

YpaBHEHUM W HEPABEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH

HEpaBEHCTB Ha KOOPAMHATHOMN
TUIOCKOCTH.

HUcnouas3oBarb
MPOU3BOHYIO IS
byHKIIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI;
HAXOUTh

HCCICAOBaHUA

HauOoJIpllleE U
HaVIMEHbIIIEe
GYHKIIMKM ~ HEMPEPHIBHOM  HA
OTpe3Ke; CTPOMTHh rpaduku
byHKIHi Ha OCHOBAaHUU

3Ha4YCHMUA

MPOBEJIEHHOTO UCCIICIOBAHUSI.
Hcnoan30BaTh
MIPOU3BOJIHYIO JJISI HAXOXKJICHUS
HaWIY4IlIero pelIeHus B
MPUKIAIHBIX, B TOM YHUCIIE

COIIMAJIBHO-3KOHOMHNYCCKHUX,

3ajayax, U1 OIpPEACIICHHUS
CKOPOCTH u YCKOPEHUS
nporecca, 3aJJaHHOTO

dbopmyIion unm rpaguKoMm.
[Hoayyars npeacrasjieHHe

O NMPUMEHEHUU NPOU3BOIHOM B

Pa3JIMUHBIX OTPACIIAX 3HAHUU

IlepBooOpa3nas u
HHTErpaJl
(12 v)

[TepBooGpa3Has,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX.
ITepBooGpazHbie
AJIEMEHTAPHBIX (hyHKITUH.
[IpaBuna HaXO0XACHUS
epBOOOPA3HBIX.

Wurerpain.
I'eomeTpuueckum CMBICII
VHTErpaa. Brruucnenune

OHpelleJ'IéHHOFO HHTETpada 110

dbopmye
Hperorona—JleiitOuuma.

OnepupoBarb NOHATUSIMU:

nepBooOpazHasi u
ONPEAECICHHbBIN VHTErpall.
Haxomurtp nepBoOOpa3HbIe
AJEMEHTApHbIX  (QYHKIUHA |
BBIYHCIISATH HHTETpal 1o
bopmyre HeroTona -
JletiOHura.

Haxoaurtn IJI0Iaau

MJI0CKUX (pUryp u 0OBEMBI TeJI C
MIOMOIIBIO OIPENICIIEHHOTO
HWHTErpasa.

3HAKOMHMTHCA C

MaTCMaTU4YCCKUM
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[IpumeneHne uWHTETpaNa
VIS HAXOXKJIEHHUS TUIOIIAJCH
IJIOCKUX (GUryp u o0bEMOB
TCOMETPUUYECKHUX TE.

MOJEIUPOBAHUEM Ha TIPUMEPE
muddepeHIanTbHbIX
YpPaBHCHUU.

[lonyyats mpencraBieHue O

[Ipumepsnl pELICHN! | 3HAYEHUH BBEACHUS TOHATHUSA
g epeHInaIbHbIX UHTErpana B pa3BUTHHI
ypaBHEHU. MaTeMaTu4eCcKoe | MATEMaTUKHU
MOJEIIMPOBAaHUE  PEAIBHBIX
IPOLIECCOB  C  IOMOIIBIO
nuddepeHInanTbHbIX
YpaBHECHUM
I'papuxn Tpuronomerpuueckue HUcnoab3oBats uuppoBHIE
TPUTOHOMETPUYECKHX | YHKIIMM, HX CBOWCTBA U | pecypchbl Uil  MOCTPOCHHUS
byHkuumii. rpaduku. rpauKoB
Tpuronomerpuyeckue Ot6op KOpHEHN | TPUTOHOMETPUYECKUX (DYHKIIUU
HEepaBeHCTBA TPUTOHOMETPHUUYECKHUX Y U3YYEHUS UX CBOWCTB.
(16 9) YpaBHEHUH  C  ITOMOIIBIO Pemarn
TPUTOHOMETPHUECKOU TPUTOHOMETPUUECKHUE
OKPYXHOCTH. YpaBHEHUSI U  OCYIIECTBIISTH
Pemenue oTOOp KOpHEH C MOMOUIBIO
TPUTOHOMETPUYECKHUX TPUTOHOMETPHUUECKON
HEPAaBEHCTB OKPYHOCTH.
IIpuMeHaTs bopmyIbl
TPUTOHOMETPHUM ISl PEILICHHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX
HEPaBEHCTB.
HUcnoab3oBats uugposbie
pecypebl Uil TIOCTPOEHUS H
HCCIIEIOBAHMS rpauKoB
byHKIMIA
NppauuonanbHbie, OcHOBHBIE METOBI IIpumensars CBOWCTBa
MoKa3zaTejbHbIe U pelIeHusl TOKa3aTeNIbHbIX U | TOKA3aTeJbHON u
norapupmMuvecKkue JaorapupMUYECKUX norapudpmMuyeckor (yHKIHMA K
HepaBeHCTBA HEPABEHCTB. pPELICHUIO0 TMOKa3aTeIbHbIX U
(24 v) OcHoBHbIE METOJIBI | JIOTapU(PMUIECKUX HEPABCHCTB.
peuieHuss  UppalHOHAIbHBIX O06ocHoBaTH
HEPABEHCTB. PaBHOCHJIBHOCTB IIEPEXO/IOB.
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['padpuueckue METO/1bI
pelieHusl  UppPAIMOHANBHBIX,
MOKAa3aTeJIbHbIX u

norapu(pMUUECKUX ypaBHEHUIN
Y HEPaBEHCTB

PemaTh uppanmoHagbHbie U
KOMOMHUPOBaHHbIE
HEpPaBEHCTBA, C  IIOMOIIBIO

PaBHOCHUJIBHBIX IIEPEXOT0B.

HUcnouan3oBarhb
rpaduaeckue METO/IbI u
CBOWCTBa BXOJIAIINX B

YpaBHEHHE WM HEPaBEHCTBO
GyHKIUH U1 peIIeHHS 3a/1auun

KoMmiuiekcHbIe Ynciia
(10 9)

Komrmnekchbie qHcla.
AnreOpandeckas u
TpUTOHOMETpHUYECKass (OPMBI
3aMMCH KOMIUIEKCHOTO YHCIIA.

Apudmernueckue
omepalud C KOMIUIEKCHBIMH
YUCJIAMH.

N3o6paxkenue
KOMIUIEKCHBIX ~ YHCET  Ha
KOOPJIMHATHOM TNIOCKOCTH.

®opmyna Myaspa. Kopau

N-oi CTEICHU u3

KOMILJICKCHOT'O YMCJIa.
IIpumenenue

KOMIUICKCHBIX ~ 4YMCE€l  JJIs

pemieHUss  (PU3MYECKUX U

IrCOMCTPHUUCCKUX 3aJiavd

OnepupoBaTb NOHSTUSIMH:

KOMIUIEKCHOE YHCIIO u
MHO>KECTBO KOMIUTEKCHBIX
YHCell.

IlIpeacraBasatb
KOMIUIEKCHbBIE qucna B
anredpanyecKkon u

TpUTOHOMETpHUUECcKo  (opme.

Boeinoansate apudmernueckue

oreparuy ¢ HUMH.
HN300paxaTh KOMIUIEKCHBIC

yyuciia ~ Ha  KOOPJAMHATHOU
IIJIOCKOCTH.

IIpuMeHaTs bopmymy
Myaspa u 10JIy4YaTh
MIPEACTABICHHE O KOPHSAX N-0M
CTETIEHW U3  KOMIUIEKCHOTO
quca. 3HAKOMHUTbLCS c
puMepaMu MPUMEHECHUS
KOMIUIEKCHBIX ~ 4YHCeNl  JUIs

pPEIICHUS TCOMETPHUCCKUX U
bu3nYecKuX 3a1a9

HarypaabHble u
neJble YucJjia
(10 )

HarypanbHpie u 1enble
qyuca.

IIpumeHeHne NPU3HAKOB
JNEJIMMOCTH  LEJbIX  YHCEll,
HOJl u HOK, ocratkoB 1m0
MOJYJII0, anroputMa EBknnaa

OnepupoBathb NOHATHSIMU:
HAaTypaJIbHOE W LIEJIOE YHCIIO,
MHOXKECTBO HATYpPaJbHBIX U
LIEJIBIX YHCEIL.

HUcnoab3oBaTh NPU3HAKU
JEIIMMOCTH

OCIbIX HYUCCII,

ocrarku 1o moxymo; HOJ wu
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A1 peIICHUA 3aaa4 B LEJIbIX
quciiax

HOK  nHaTypaiabHBIX
ITOPUTM EBximna

qHCell;
IS
peleHus 3a1au.
3anuceIBaTh HATypaJIbHbBIE

qucia B pa3IUYHBIX
MO3ULMOHHBIX cucTeMax
CUMCJICHHUS
Cucrembl CucreMa U COBOKYIHOCTh OnepupoBatb NOHATHAMU
PAlHOHAIBbHBIX, ypaBHEHUM. CUCTEMAa U  COBOKYIIHOCTb
HPPALNOHAIbHBIX PaBHOCUIIBHBIE CUCTEMBI U | yDABHEHUII W HEPABEHCTB;
NOKAa3aTeJbHbIX U CUCTEMBI-CIIEJICTBUA. penieHue CUCTEMBI WIH
JIOrapu(pMHYeCKUX OcHOBHBIE METO/Ibl | COBOKYITHOCTH; PAaBHOCHUJIbHbBIE
YPABHEHUMH penieHus CUCTEM U | CUCTEMBI U CUCTEMBI-
(12 9) COBOKYITHOCTEM CHEICTBHUSI.
palMOHAIIbHBIX, HaxoauTh penieHus cuctem
UPpaLHOHAIBHBIX, U COBOKYNHOCTEM  IIEJIBIX
IIOKAa3aTeJIbHBIX U | pallMOHAJIbHBIX,
JA0rapu(pMUYECKHUX UPPALUOHAIBHBIX,
ypaBHEHUH. MOKa3aTeJIbHbIX u
[IpumeHeHue ypaBHEHUH, | JOrapu(pMUUYECKUX YPABHEHHI
CUCTEM UM  HEPaBEHCTB K | U HEPABEHCTB.
PELIEHUI0  MaTeMaTUYeCKHX IIpumensaTs CUCTEMBI
3a/1a4 W 33Ja4 U3 Pa3Ju4HbIX | yDAaBHEHUM K pELIeHUIO
oOnacTell HAyKW U peajbHOM | TEKCTOBBIX 3a71a4 U3 Pa3TUYHBIX
KU3HU, MHTEpHpeTanus | o0nacTeid 3HaHUW U peabHON
MOJIYYEHHBIX PE3yJIbTaTOB KU3HH, HHTEPHPETHPOBATH
MOJIyYeHHbBIE PEIICHUS.
HUcnoab3oBars uuppoBbIe
pecypcsl
3amauu ¢ Panuonasnbnsie, Boi0upathb cioco6 perieHus
napaMeTrpaMu UppalrOHaIbHBIE, palMOHAIIBHBIX,
(16 ) II0Ka3aTesbHbIE, VppalUOHAIbHBIX,
aorapupMUyecKue U | IOKa3aTeNbHbIX,
TPUTOHOMETPUUYECKHE JorapupMUYECKUX u
ypaBHEHUSI, HEPAaBEHCTBA U | TPUTOHOMETPUUYECKUX
CUCTEMBI C ITapaMeTpamu. YpPaBHEHUH U  HEPABEHCTB,
ITocTtpoenue U | coAepKaIIMX MOZYJIN 51
UCCJIEI0BAHNE napameTpsbl.

35




MoOJeJien
peAIbHBIX CUTYyalHi c
MIOMOIIIbIO YPABHEHUH, CUCTEM

MAaTCMAaTHYCCKHUX

YPaBHEHU W HEPABEHCTB C
rapameTpaMmu

IIpuMmensiTh rpaduueckue u
aHAJIMTUYECKUE METOAblI JUIA
pelIeHUs ypaBHEHUI u
HEpPABEHCTB C MapamMeTpamu, a
TaKk)Ke HCCIeA0BaHNE (PYHKIIHIA
METOJJaMH  MaTEeMaTH4YECKOTO
aHaJn3a.

Crpouth H mHcCCI€I0BATH
MaTEeMaTHYECKHE MOJICITH
CUTYaIUN C

YPaBHCHUHU,

PCaJIbHBIX
IIOMOIIIBIO
HCPABCHCTB )51 CHUCTEM C

napameTpamu

IMoBTOpEHME,
00001IeHHeE,
CHCTEeMATH3aIUA

3HAHUH
(12 9)

OCHOBHBIC TOHATUS U
METOJbI Kypca, 0000IIeHue U

CHUCTCMAaTHU3al s 3HAHUU

MogaenupoBarb peanabHbIE
CUTyallud Ha s3bIKe anreOpsl,
COCTABJIAITD BBIpAKEHMUS,
yYpaBHEHHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJauH,
HCCJIEeN0BATh  TIOCTPOEHHBIE
MOJEIM C  HCIOJIb30BAHUEM
anmnapara anreopsl,
NHTEPNPETHPOBATH
MOJTyYEHHBIN pe3yJbTarT.

I[pumensaTs GyHKIUU 15

MOJEIUPOBAHUSA U
UCCIIEIOBAHHUS peaNbHbBIX
IIPOLIECCOB.

Pemarn [IpUKJIaHbIE
3a/1a4u, B TOM  4YHCIE

COIMAIbHO-DPKOHOMHYECKOTO H
(bu3IecKoro Xapaxrepa,
CpeACTBaMHU anreopsl u

MaTEMAaTHYCCKOTI'O aHaJIn3a

OEJEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA

«T'EOMETPUS»

Henn n3yyeHus: yueOHOro Kypca
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['eomeTpus siBiIsIeTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK O0OECIIE€YMBAET BO3MOXKHOCTb HW3YUYEHHs JUCLMILIUH
€CTECTBEHHOHAYYHON HAIIPABIECHHOCTH W MPEIMETOB TI'yMaHUTapHOIO IIUKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TPU PELIEHUU F'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MpHU
pelleHny 3a7a4 €CTECTBEHHOHAYYHOTO 1IMKJIA, B YaCTHOCTU (PU3MUYECKUX 3a/a4.

I{enb ocBOeHHUs TporpaMMbl yaeOHOTo Kypca «I'eoMeTpus» Ha yriryOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBJsAoUIed mnpeaMeTHoll obmactu  «MaremaTtuka U
uH(pOpMaTHKa» yepe3 00ecrnedeHre BO3MOXHOCTH MPUOOPETEHUS M UCTTOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, ClIEUU(PUYHBIX TEOMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOodecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauaMH Kypca T€OMETpUM Ha YriyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCA:

® pacIIMpEHHE MPEACTABICHUS O T€OMETPUM KaK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

e (popMupoBaHME MpPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA; 3HAHUE NOHATUITHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» MIKOJIBHOTO Kypca F€OMETPHH;

e popMHUpOBaHME  yMEHHMS  BJIAAE€Tb  OCHOBHBIMH  TOHATHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBONCTBaMHU; 3HAHUE TEOPEM,
bopMyn M yMEHHUE UX NPUMEHSITh; YMEHHS JOKAa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

o (popmMHupOBaHUE YMEHHUS PACMO3HABATh HA YEPTEkKaxX, MOJAEISAX U B pEaTbHOM
MUpPE MHOTOIPAaHHUKM M Tela BpAallCHUs; KOHCTPYMPOBATH T'€OMETPUYECKHE
MOJEIIN;

e popMUpOBaHUE MOHUMAHMS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpUil; (OPMHUPOBAHUE MOHUMAHUSA POJIM AKCUOMATHKU IPHU
MIPOBEJACHUYN PACCYKICHUN,

e popMUpOBaHUE yMEHUS BIAJETh METOAAMH J0KAa3aTeIbCTB U aJTOPUTMOB
pELIeHMs; YMEHHSI UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHHS B XOJI€
pELICHNs] CTEPEOMETPUYECKHUX 3a7ad M 3aJad C NPAKTUYECKUM COJIEpPKaHUEM;
dbopMUpOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
000CHOBaHMHU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B MIPOBEJACHUU

JNETYKTUBHBIX PACCYXKICHUM;
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epa3BUTUE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHbIX M TBOPYECKUX
CIIOCOOHOCTEM 00y4YaromMxcs, MOo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECca K U3YUEHUIO TE€OMETPUU;

e popMupoBanue GHyHKIHOHATIBHOW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHU:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OcHOBHBIE coziepkaTenbHble JIMHUU Kypca «['eomerpun» B 10—11 kimaccax:
«IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHukmn», «Tena BpalieHus»,
«BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe cpeaHero oOmiero oOpa3oBaHusi TpeOOBaHHE «yMEThb OMNEPUPOBATh
MOHSTUSIMWY», PEIEBAHTHBIX TEOMETPUH Ha YriayOnEéHHOM ypoBHe oOydenus B10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKMX YMEHHUH paclpeaensercss He TOJbKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHusi [lpumepHoil paboueit
IPOrpaMMbl, PacHpeleIEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUUYECKUMU MOHSATHUSIMU U HABBIKAMH MOCJIEI0BATENIBHO U MOCTYIATENIBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexoa K M3y4EHUIO TEOMETPUU HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

—co3nath yciaoBus s auddepenHnmanuu  oOydeHUs, TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MNporpamMMm; OOECNEeUnuTh YIIIyOJIEHHOE
U3y4EHHE T€OMETPUHU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

— MOJATOTOBUTHh OOYYAIOIIMXCS K TMPOJOJDKEHUIO H3YyYeHUS MaTeMaTUKH C
yuéTtoMm BbIOOpa Oyaymiel mpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoheccuoHaTBLHBIM 00pPa30BaHUEM.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

B YuebHoM mnaHe Ha u3ydeHue yriyOnéHHoro Kypca reomerpuu B 10—11
KJIaccax OTBOJUTCS HE MeHee 3 yueOHBIX YacOB B HEJIEIO B TEUEHUE KaXI0TO T0/1a
oOyueHwus1, BCETo 3a JiBa roja o0yueHus — He MeHee 210 y4eOHbIX 4acoB.
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Ilmanupyemslie npeaMeTHbIE pe3ybTaThl 0cBOeHUs IlpumepHoi padoyei

NnporpamMmal (1o rogam o0y4eHmust)

OcBoenue yueOHOTro Kypca «l'eoMeTpusi» Ha YpPOBHE CpPEIHEr0 OOIIEro

06p&30BaHI/IH JOJIDKHO oOecrneynBaTh JOCTHIKCHHUC CIICAYIOIMINX IMPCAMCTHBIX

00pa30BaTENbHBIX PE3yIbTATOB:

10 kaace

CB0OOOJHO OnepupoOBaTh OCHOBHBIMM MOHSATUSIMU CTEPEOMETPUHN NPU PEILICHUU
3a/1a4 ¥ POBEJICHUU MaTEMAaTUYECKUX PACCYXKIACHUM.

[IpyMeHATh aKCHOMBI CTEPEOMETPHUH M CJIEACTBUS W3 HHUX NIPH PEHICHUU
F€OMETPUYECKUX 3a/aY.

KnaccudunmpoBath B3aMMHOE pacHOJIOKEHHE TPSIMBIX B IMPOCTPAHCTBE;
IUIOCKOCTEN B MPOCTPAHCTBE; MPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE.
CB0OOOHO OTMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMU C YIJIAMU B MPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE; MEKY MPSIMON U TNIOCKOCTHIO.

CB0OOHO OnepupOBaTh NOHITUAMHU, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamuja, NpsMOYroJIbHBINA Mapaienenunes, Kyo).

Knaccudumnuposats MHOTOTPaHHHKH, BbIOMpas OCHOBaHUS IS
KJ1accu(ukanuu.

CBoOOJHO  omepupoBaTh  MHOHATUSMH,  CBSI3AHHBIMM € CEUECHHUEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO.

BhINONHATH MapasuienbHOE, LHEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTD; BBITIOJIHITH N300paXkeHus (PUryp Ha MIOCKOCTH.
CTpouTh ceyeHUs] MHOTOIPAaHHUKOB pa3IUYHBIMU METOJIaMH, BBIMOJHATh
(BBIHOCHBIE) TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y.

BbraucnsaTe TUI0MaaM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpHU3Ma, MUPaMUIA),
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpPMYII.

CB0OOOHO OTIEpUPOBATH MOHATUSAMU: CHMMETPHSI B IPOCTPAHCTBE; LICHTP, OCh U
TUIOCKOCTh CHMMETPHH; IIEHTP, OCh M TNIOCKOCTh CUMMETPUHN (DUTYPHI.
CBOOOIHO OMEpUpPOBaTH TMOHSATUSMH, COOTBETCTBYIONIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTRE.

BpINonHATH 1€MCTBUS HAJl BEKTOPAMMU.

Pemate 3amaum  Ha J10Ka3aTeNbCTBO MATEMATHMYECKMX OTHOILIEHUH U
HaXO0XJICHWE TEOMETPUYECKHX BEJIWYNH, TMPUMEHS M3BECTHBIC METOIBI MpPHU
pelleHnd MaTeMaTHYeCKHX 3a/ad MOBBILIEHHOTO M BBICOKOTO YPOBHS
CJIOHOCTH.
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[IppuMeHsaTs  mpOCTEUIIME  INPOrPAMMHBIE  CPENCTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.
W3Bnekatp, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HHPOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpPaxX, MPEJCTABICHHYIO Ha YepTexax
Y PUCYHKAX.

[IpuMeHATh MONMYYEHHBIE 3HAHUS HA NPAKTHKE: CPAaBHUBATh M aHAJIM3UPOBATH
peanbHble CUTYallUH, NPUMEHATh W3Y4YECHHBIC IOHATHS B IIPOLIECCE IIOMCKA
pellieHusT MaTeMaTU4eckd CcHOpMyITHpOBaHHONW MPOOIEMBbl, MOAECIUPOBATH
peanpHbIE CUTYallMU Ha SA3bIKE T€OMETPHUM, UCCIEA0BATH IIOCTPOEHHBIE MOJEIIH
C HCMOJb30BAHMEM I€OMETPUYECKHX MOHIATHI M TEOpEeM, ammapara ajareOpsl;
pemaTrh MPaKTUYECKHUE 3a7a4M, CBA3AHHBIE C HAXOKJICHHEM T'€OMETPHUYECKUX
BEJINYMH.

WNmets mnpexacTaBieHUss 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUU Kak
COCTAaBHOM YacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.

11 kaace

CBOOOHO omepupoBaTh TMOHATUSMHU, CBA3AHHBIMH C LWJIMHIPUYECKOM,
KOHUYECKOU U cpepruuecKoil MOBEPXHOCTAMU; OOBSICHATH CIIOCOOBI MOJTyUEHUS.
OmneprpoBaTh TMOHATUSMH, CBSI3aHHBIMHA C TElaMU BpAIICHHS: UIHHIPOM,
KOHYCOM, c(hepoil 1 mapom.
Pacno3naBaTh Tena BpauieHus (LMJIUMHAP, KOHYC, chepa U 1map) u oObACHATH
CHOCOOBI MOTYYEHHsI TEJ BpaLCHHUS.
KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.
BbraucnsaTh BETMYUHBI 2JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS; 00HEMBI
Y IJIOLIAAN TOBEPXHOCTEH MHOTOIPaHHUKOB U TEJI BPAILlEHUs, TCOMETPUUYECKUX
TeJ C IpUMEHEHUEM (HOPMYIL.
CBOOOJHO oOMepupoBaTh MOHITUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tel
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPDaHHUK, BIHUCaHHBIA B chepy u
OMKCaHHBIA OKOJO cdepbl; cdepa, BNMCAaHHAST B MHOTOTPAHHUK WU TEJO
BpaIleHUs.
BbIYuChsTh COOTHOLIEHUS MEXAY IUIOMIAJIMU IMOBEPXHOCTEH M 00BbEMaMu
MOAOOHBIX TEII.
N300paxxarh nzydyaemble (PUTypbl; BBHIMTONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUsI TEJ BPAIICHHUS.
W3Bnekatb, MHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax
U pUCYHKaX.
CB00OOHO OTIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.
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e BrIIONHATE Onepauny HaJl BEKTOPAMH.

e 3ajaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

e Pemare reoMeTpUYECKUE 3a/1a4d HA BBIYHUCICHUE YIJIOB MEXAY NPSMBIMU U
IJIOCKOCTSIMM; BBIYHMCIIEHUE PACCTOSHUM OT TOYKHU A0 IJIOCKOCTH; B LIEJIOM, HA
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PELIECHUMU.

e (CBoOOmHO omepupoBaTh TMOHSATUSAMH, CBS3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE; 3HATh CBOMCTBA IBUKCHUMU.

® BBHINOJHATH W300paKEHUS MHOTOTPAHHMKOM W TEJd BpaIlCHUS TIpH
MapajuieIbHOM MEPEHOCE, LIECHTPAIBHON CUMMETPHUH, 3€pPKaJIbHON CUMMETPHH,
IIPU MIOBOPOTE BOKPYT MPAMOM; peoOpa3oBaHusl Mo00uUs.

e CTpoUTh CEUYEHUS MHOTOTPAHHHUKOB W TEJN BPAIICHUS: CEUYCHHUS LUIMHApPA
(mapamienbHO W TNEPHEHAMUKYJISPHO OCH), CEYEHHUs KOHyca (MapauiebHOe
OCHOBAHMIO M MPOXOJSLIEE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa.

e lcnomp30BaTh METOABI IIOCTPOCHUS CEYEHUM: METOJ CIEI0B, METOA
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEN TUIOCKOCTH.

e JloKa3pIBaTh F€OMETPUYECKUE YTBEPKICHUS.

o [IpumensTe reomeTpuueckre (HakThl sl PEHICHUS CTEPEOMETPUUYECKHUX 3a]1ad,
MIPEAIOJIAaralolMX HECKOJbKO IIAaroB PELICHUS, €CIIM YCIOBUS IPUMEHEHUS
3a/71aHbl B SIBHOM M HESIBHOU (popMme.

e Pemare 3agauM  Ha JI0Ka3aTeJIbCTBO MAaTEMATHYECKUX OTHOLICHHH U
Hax0XKJICHUE TEOMETPUUECKUX BEJINYUH.

e [IpuMeHATH NOpPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-KOMMYHHKAI[MOHHBIC
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3a/1aU.

e [IpuMeHATH MOJSyYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AaHAIU3UPOBATh U
OLICHUBATh pPEAJbHBIE CUTYal[MH; TPUMEHSATh U3YUYECHHBIE MOHATHUS, TEOPEMBI,
CBOICTBa B MpoOLECCEe MOHMCKA PEIICHUS MaTeMaTUYeCKH C(HOpMyIUpOBaHHOU
npoOJeMbl, MOJIECIHPOBATh pealbHblE CHUTyalldd Ha A3BIKE T'€OMETPHH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJBb30BAHUEM TI'€OMETPUUECKUX
MOHATUH W TeOopeM, ammapara aireOphl; pemarh MNPaKTHUYECKUE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYMH.

e lmers mpencraBieHrus 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

COJEP KAHHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYUYEHUSI)
10 kaacce

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
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OcHoBHBIE TOHATHS ~ crepeomeTpud. Touka, mnOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuleNIbHble M CKpelIuBaromuecss npsmele. [Ipu3Hakm ckpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NApaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE; NaPAJLIEIBHOCTD TPEX NPSIMBIX; MAPAIUIENBHOCTD IPIMOMN
U IUockocTh. [lapamienbHO€ W LEHTpPaJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OcHOBHbIE CBONCTBAa NapajljIeIbHOrO MpoeKkTUpoBaHus. M3o0paxeHue
buryp B nmapajuiesibHONW MPOEKIMU. YTIbl C COHANPABICHHBIMU CTOPOHAMU; YTOJl
MEXKy NMPAMBIMU B IIPOCTPAHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapaslieibHbIE
IJIOCKOCTH; CBOKCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
POCTPAHCTBEHHbIE (PUTYpbl Ha IJIOCKOCTH: TETpajlap, MapajuieJenunes;
MMOCTPOCHUE CEYCHUM.

[TepneHIUKYASAPHOCTD TPSAMON U IUIOCKOCTH: NIEPIICHAUKYIISPHBIE TPSIMBIE B
IPOCTPAHCTBE, IPSAMBIE MapajUIeIbHbIE W NEPIECHAUKYISIPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPSMOU
MEPIIEHAUKYJIIPHON IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MJIOCKOCTH, MTPOEKIUS (PUTYPBI HA IJIIOCKOCTh. [lepnenaAnKyISpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIIPAX.

VYrabel B IPOCTPAHCTBE: YIOJd MEXIY NPSMOU M IJIOCKOCTBIO; JBYTPAHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yria. TpEXTpaHHbIA U MHOTOI'PaHHbIE YIJIbI.
CBoiiCTBa IJIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Buabsl MHOTOrpaHHUKOB; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; rpsiMasi 1 HakJIOHHasi MPU3MbI; OOKOBas U MOJIHAsl MOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIBHBIN NTapaJJIETIEUIE] U €r0 cBoMcTBA. KpaTyaiiime
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronbHast nupaMua; NpaBuibHas U yCeUEHHAS
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUpaMUIbL.
[IpaBriibHBIE MHOTOIDAHHUKH: MpPAaBWUJIbHAA MpHU3Ma W NPaBUJIbHAS NUPAMUIA;
npaBUJIbHAs TPEYTOJIbHAS TUpaMua U paBUIbHBIN TeTpasap; Ky0. [IpencraBnenue
O NMPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bobruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAaroHaid, YTJIbL

[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,
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IUIONIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [1nomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpeMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOpP B IMPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpA; BEKTOPHl KOJUIMHEAPHBIEC, COHAIPABICHHBIE W MPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CYMMa HECKOJIbKMX BEKTOPOB; YMHOXXEHHE BEKTOpa Ha
yprciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. TeopemMa O pas3loKEHWHM BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

11 kanace

Tesa Bpamienus

[ToHsaTHs: IWIMHAPUYECKAss MOBEPXHOCTb, KOHMYECKash IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOpasyromue mnoBepxHocTel. Tema BpalueHus:
UMJIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, wap. BzauMHoe pacnonoxenue chepsl
U IJIOCKOCTH; KacaTelibHas IIOCKOCTh K chepe. M300paxeHue Ten BpalleHUs Ha
rmockocTu. Pa3BépTka nuunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CcBOWicTBAa 00bEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapajiienenuneaa M ciueactsus u3 Heé. OObEM mnpsMoil u
HAKJIOHHOM NpU3MBbI, HWIMHJpA, MHUpaMuabl U KoHyca. O0bEM mIapa U I1apoBOTO
CerMeHTa.

KoMOuHamu Ten BpaiieHHUsT U MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAaHHas oOkojio wwiuHapa. Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOTrOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WJIHA TEJO
BpalllCHUS.

[Inomianbs MOBEPXHOCTH LWJIMHApPA, KOHYCA; IUIOMAAb chepbl U e€ dacTeu;
[Tonobne B mpoctpancTBe. OTHOIEHHEe OOBEMOB, ILIOMIAACH ITOBEPXHOCTEH
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nonoOHeIx ¢uryp. I[IpeoOpazoBanue momoOusi, romoreTus. Pemenuwe 3amad Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB M T€JI BPAILlIEHUs: CEUSHUS [IMJIMHpA
(mapaymienbHO M MEPHIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (IMapajuielbHOoe
OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEPIIMHY), CEUEHHUS 1Iapa; METOAbl TOCTPOCHUS
CEUEHUM: METOJ| CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTBe. Ormepanuy HajJ BeKTopamu. BekTopHoe
YMHOKeHHE BeKTOpoB. (CBoicTBa BEKTOPHOro yMHOXeHus. I[IpsimoyroiybHas
cucTeMa KoopauHat B nmpoctpaHcTBe. KoopanHatsl Bektopa. PaznokeHune Bekropa
1o 6azucy. KoopanHaTHO-BEKTOPHBII METOA TP PELLIEHUH TEOMETPUYECKUX 3aad.

J{BMKEeHUs B IPOCTPAHCTBE
JIBixkeHus: mpocTpancTBa. OToOpakeHus. JIB)KEHHS U PaBEHCTBO (UTYP.

OOmue cBoicTBa JBWXKECHHM. BuIbl JIBWKEHUN: TNapajjIesbHBIA MEPEHOC,
LIEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CHUMMETpPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPU S
(10 I'OJAM OBYYEHMUA)

10 xaacc (102 yacoB)

Ha3zBanue
pasjaeJsia

Kypca

(TempI)

(K0JIMYECTBO YACOB)

OcHOBHOE coJiep:KaHue

OcHOBHBIE BH/bI
NeSITeJIbHOCTH YYAIIUXCS

BBenenue
CTepeoMeTPHUIo
(24 4)

B

OcHoBHBIE

NPOCTPAHCTBEHHbIE PUTYPBI.
[Tousrus CTEPEOMETPHH:
TOYKa, IIpsAMas, IUIOCKOCTb,
MIPOCTPAHCTRBO. OcHOBHEBIE
mpaBWjia  HM300paKeHHS  Ha
PUCYHKE IUIOCKOCTH,
napajuiesIbHbIX MIPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTuda: mnepecekaromuecs
IJIOCKOCTH,  TEpPEeCceKaromuecs
npsiMast u MIJIOCKOCTB;
MOJIYIIPOCTPAHCTBO.

MHoOrorpaHHuku,
U300paKeHUe MPOCTEUIITUX
MPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIINX 00BEKTOB.

AKCHOMBI CTEPEOMETPUH U
nepBble CJIEJICTBUS U3 HUX.

CniocoObI 3a1aHus IPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE.

OO0o3HaueHUs] MpPAMBIX H
TJIOCKOCTEM.

Ceuenus. N3o00paxenue
CEUEHUN mNHUpaMuabl, Kyda u
MPU3MBI, KOTOpBIE MPOXOAST
gyepe3 ux péopa. M3oOpakeHue
nepeceyeHus MOJTYYEHHBIX
IIockocTer.  PackpamvBanue
MMOCTPOECHHBIX CEUCHUM
Pa3HBIMM I[BETAMH.

Meton CJIe/I0B IS
MOCTPOCHMS CeYeHHUil.
CaoiicTBa MIEPECECUCHU
MIPSMBIX 5! IIJIOCKOCTEMN.

Onpeneasitb  INIOCKOCTh
Kak ¢urypy, B KOTOpOM
BBITIOJTHAETCS IUIAHUMETPUSL.

Jenatp IIPOCTEUIIINE
JIOTUYECKME  BBIBOABI W3
AKCUOMATUKH IUIOCKOCTH.

[IpuBOINTH IIPUMEPBI
peATbHBIX O00BEKTOB,
uaeanu3anuen KOTOPBIX
SBJISIOTCS AKCUOMBI
TEOMETPUH.

N3yuars, IIPUMEHSATH
PUHIUTIIBL IIOCTPOCHUS
CEYECHHUH.

Hcnoan3oBaTh TS

MOCTPOCHUSI CEUYEHUM METOJ
CJICIOB, METOJI BHYTPEHHETO

POEKTUPOBAHUS, METO/]
IepeHoca CeKyILIen
MJIOCKOCTH.

Pemarsp
CTEpEOMETPUYECKHUE  3aJauu:

Ha OIpE/eJICHUE BUJIa CEUCHHUS
Y HaXOXJAEHHUE €ro TUIONIaH.

AKTyanu3upoBath (hakTbl U
METO/IbI MJIAHUMETPHH,
pEeNeBaHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

HUcnoab3oBath pu
pelIeHnn 3a1ad  CIEIyroUue
TUTAaHUMETPpUYECKHe (PaKThl |
METO/IBI:

Teopembr ®aneca u o
IPOMOPLIMOHATIBHBIX
OTpe3Kax. AJITOPUTM JIECJICHUS
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[TocTpoenue CEUYCHUM B
nupampze, Kybe 1o TpéMm
ToukaM Ha p&Opax. Co3gaHue
BBIHOCHBIX YEPTEXKEW U 3aMKCh
11aroB OCTPOECHHS.

IToBTOpEHME
IUVIAHUMETPHUH.

Teopema 0
MPOMOPILMOHANIBHBIX OTpE3Kax.
[Tonobue TPEYTrOJIbHHUKOB.
Teopema Menenasa. Pacuérel B
CEUCHMSIX Ha BBIHOCHBIX
yepTekKax.

Hcropus pa3BUTHS

IUNIAHUMCTPHUH U CTCPCOMCTPUU

OTpe3Ka Ha N paBHBIX YaCTEH.
Teopema MeHnenas.

PaBHOOEApEeHHBINM
TPEYTOJIbHUK.
PaBHOCTOpOHHMI
TPEYTOJIbHUK.
[IpsAMOyroJIbHBIN
TPEYTrOJIbHUK.
cpenHeu JIMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHI yrIiia
TPEYTOJIbHUKA. CBoiicTBO
MEJIMaH TPEYTrOJbHUKA.

ITpuznaku moaoous

TPEYTOJIBbHUKOB.

Hoayyars
npeacTaBJIeHNs 00 OCHOBHBIX
ATanax pa3BUTUS TE€OMETPUU

CBOMCTBO

KaK COCTaBHOMU 4acTH
dyHnameHTa pa3BUTHS
TEXHOJIOTUI
B3aumnoe B3anmHoe  pacnonoxeHue Kuaccudguuuposarn
pacnoJioxKeHue OpsMBIX B MPOCTPAHCTBE. | B3AUMHOE pacroioKeHue
NPSAMBIX CkpemuBaronecss  OpsMbIE. | IPAMBIX B IIPOCTPAHCTBE,
MPOCTPAHCTBE [Ipu3HakuM  CKpPEIIMBAIOIIMXCS | HJUTFOCTPUPYS. PUCYHKaMU U
(6 1) MPSAMBIX. IIPUBOJIS IIPUMEPBI u3

[TapajutenibHBIE  NpsIMBIE B
nmpocrpancTe. Teopema 0
CyILLIECTBOBAHUU u
€IMHCTBEHHOCTH IPSMOMN
MapajuleIbHOW TaHHOW IPSIMOM,
MPOXOJAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIe)KAIIEH Ha
JaHHOM 1psaAmon. Jlemma o
MIEPECEUEHNH  NapaJuICIbHbBIX
MPSIMBIX MIJIOCKOCTBIO.
[TapannenbHOCTh TpeX NMPAMBIX.
Teopema 0 TpEX MmapaIeIbHBIX

MPSAMBIX.
Teopema 0

CKPEIIMBAOIINXCS TPSMBIX.
[TapaiutenbHOE

npoektupoBanne.  OCHOBHBIC

pEabHOM KU3HH.
Joka3piBaTh TEOpPEMY O

CyILLIECTBOBAHUH "
€MHCTBEHHOCTH

napauieIbHON MIPSIMOM,
NPOXOJAIIEH YEPE3  TOUKY

MPOCTPAHCTBA U HE JICKAIIEH
Ha JPYroM INpsMOM; JIEMMY O
NIEPECECUYECHUN IJIOCKOCTH
JIBYMS napasuieIbHbIMU
NPAMBIMH; TEOPEMY O TPEX
MapaJJICIbHBIX MPSIMBbIX.

Jdoxka3pIBaTh IIPU3HAK
CKpPCILMBAIOIINXCA  NPSMBIX,
TEOPEMY O CKPELIMBAIOLIUXCS
MPSMBIX.

Joxka3pIBaTh TEOpPEMY O
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CBOWCTBa napaieIbHOTO
POEKTHPOBAHUA.
N3o0paxkenne pa3HbiX GUryp B
napauIeTbHON MPOSKIINH.

[{enTpanpHas MPOCKITHUSI.

Yron ¢ coHampaBJICHHBIMHU
CTOPOHAMH. Yroxa MEXKITY
MPSMBIMHU.

3agauM Ha JOKA3aTEIbCTBO U

UCCIIENOBAaHNE, CBS3aHHBIE C
pacmoJIOKEHUEM  MPSAMBIX B
IIPOCTPAHCTBE

pPaBEHCTBE YTJIOB c
COHAITpaBJICHHBIMU
CTOPOHAMH.

OO0BbACHATD, YTO

Ha3bIBACTCS MapaJUICIIbHBIM U
[IEHTPAJIbHBIM
OPOEKTUPOBAHUEM U
BBITIOJTHSIETCS
OpoeKTUpoBaHue (¢GUryp Ha
IUIOCKOCTb.

KakK

Jloka3bIBaTh CBOMCTBaA
MapajyIeIbHOTO
MIPOCKTUPOBAHUA.

N3o00paxkatb B
napaieIbHON MPOCKIINHU
pa3HbIC r€OMETPUUYECKHUE
burypsi.

Pemiatn
CTEPEOMETPUYECKHE 3a]1a4M Ha
JI0KA3aTeJILCTBO "

UCCJIEIOBAHNE, CBSI3aHHBIE C
pacrojoKeHUEM TMpsMBIX B
IPOCTPAHCTBE.

IIpoBoaurtsb
JOKa3aTEJbHbBIE PACCYXKACHUS
npu peLIeHUH
r€OMETPUYECKHUX 3azad,
CBA3AaHHBIX CO  B3aUMHBIM

pPACIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTRBE.

CpaBHuBaTh,
aHAJIM3UPOBATH "
OLIEHUBATHL YTBEPXKACHUS C

LEJIBI0 BBISBIEHUS JOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXKICHUN.
MopaenunpoBarb peajibHbIe
CUTyalliHd, CBSI3aHHBIE  CO
B3aMMHBIM  PaCIIOJIOKEHUEM
IPSMBIX B IIPOCTPAHCTBE, Ha
A3bIKE T€OMETPUHU.
HccaenoBarpb
IIOCTPOCHHBIE
VICTIOJIb30BaHUEM

MOICIIN C
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r€OMETPUYECKUX TOHATHA U
TEOpeM, ammnapara ajireopsl,

U(PPOBBIX PECYPCOB.
MMoayuyarsb
npe/AcTaBJIeHUe 0
[EHTPAJILHOM
IPOECKTUPOBAHUH U 00

UCTOpUU pabOT MO TEOpUHU
MEePCIEKTUBbI

IHapaienbHOCTH
NPAMBIX
IVI0OCKOCTEH
NPOCTPaHCTBeE
(8 4)

H
B

[loHsTHA: MapaIUIETBHOCTH
NpsAMOM M IUIOCKOCTH B
MIPOCTPAHCTBE.

[Ipu3Hak  mapajuieIbHOCTH
npsAMOM U rockoctu. CBOKCTBA
MApAJUICIBHOCTH  NPAMON U
IIJIOCKOCTH.

['eomeTpuueckue 3amadyd Ha
BBIYMCJIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIC C MAPAJUIEITBHOCTHIO
NpSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

IToctpoenue CEUYCHUS,
MIPOXOJAILIEIO0 4Yepe3 JaHHYIO
OpsSIMyt0  Ha  4YepTeke U
apauieaIbHOTO Ipyrou
npssMoil. Pacuér oTHOIIEHU.
[TapayutenbHas MIPOEKLINS,
MPUMEHEHUE ISl TOCTPOCHUS
CEYEHUN KyOa u
napasuielienunesaa.

CaolicTBa mapaseenuneaa
U TIPU3MBI.

[TapaiiennbHbIE  MIOCKOCTH.
[Ipu3Haku [apaJJICIIbHOCTU
JIBYX IUIOCKOCTer. Teopema o
MapajuieIbHOCTH u
€IMHCTBEHHOCTHU  IUIOCKOCTH,
MPOXOASIIIEN YEPE3 TOUYKY, HE
[PUHAJICKALLY IO JTAHHOU
IUIOCKOCTH U CJIEACTBUSA U3 HEE.

CBoiicTBa  mapajuieIbHbBIX
MJIOCKOCTEN: O MapasjiebHOCTH
OpSIMBIX ~ MEPECEUCHUsT P
MIEPECEUYECHUN JIBYX

Kanaccupuuuposarb
B3aMMHOE PaCIIOJIOKEHHE
OpsMOM W TUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJIS
COOTBETCTBYIOIIUE IPUMEPHI
U3 pEeAIbHOM KU3HHU.

DopMyJHPOBATH
ONPENCIICHUE IapajuIeIbHBIX
IIPSIMOU U IIJIOCKOCTH.

Jloka3piBaTh TpPHU3HAK O
NapajuIeIbBHOCTH  NPSIMOM U
IJIOCKOCTH; CBOMCTBA
NapaJuIeIbBHOCTH  NPSIMOM U
IIJIOCKOCTH.

Pematnp
CTEPEOMETPUUYECKHUE  3a1a4M
BBIYUCIICHUS u

JOKa3aTCJIbCTBO, CBA3aHHBIC C
MapauICIIbHOCTBIO IIPAMBIX H
IIOCKOCTEH B IMPpOCTPAaHCTBC.

Pemarp IIPAKTUYECKUE
3a7auu Ha IIOCTPOCHUE
CEeYEHUM Ha yeprexax
TeTpasapa 151
napajuielIeIunea.

Pemiatn
CTEPEOMETPUYECKHE  3aJaYH,
CBSI3aHHBIE C TIOCTPOCHHEM

CEUYEHUU TUTOCKOCTBRIO.

IMpoBoauTtsh JIOTUYECKHU
KOPPEKTHBIC  JOKA3aTEIbHBIE
pacCyXIeHus NOpU PELICHUU
F€OMETPUYECKUX 3a7a4
CBSI3aHHBIX c
MapalIEIbHOCTBIO
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napajieIbHbIX MJI0CKOCTEH
TpeTheH; 00 OTpe3Kax
napajieIbHbIX NPSIMBIX,
3aKITIOYEHHBIX MEXITY

napajieIbHbIMU TUIOCKOCTSIMU;
O TIEPECEUCHUH TIPSIMOM C IBYMS
napasuieIbHIMU TIOCKOCTSIMU

IJIOCKOCTEH.

CpaBHuBaThb "
AHAJM3HUPOBATH  peaJbHbIC
CUTYaIlUH, CBSI3aHHBIC c

NapAJJIENBHOCTBIO IPSIMOM U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJAEJIMPOBATH peanbHbIE
CUTyallUH,  CBSI3aHHBIE  C
NapaJUIeIbBHOCTBIO TNPAMOU M
IUIOCKOCTH B IIPOCTPAHCTBE, HA
A3bIKE T€OMETPUU

Iepnenaukyasap
HOCTh IMPAMBIX H
IIOCKOCTEH B
IMPOCTPAHCTBE
(26 u)

[ToBTOpEHME:
[Tudaropa  Ha
TPUTOHOMETPHSI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenuneaa.
Brluncienne MIMH OTPE3KOB B
KyOe 51 MIPSMOYTOJIBHOM
NapajuleJIeUIENE.

[leprieHIMKYIAPHOCTD
psAMOU M TIocKoCTH. [Ipu3Hak
NEPHEHANKYJIIPHOCTH  TPSIMOM
U IUIocKkocTH. Teopema o

TCOpCMa
IINTOCKOCTH,

KyOa u

CyLIECTBOBAHUU u
€IMHCTBEHHOCTH PSAMOH,
MPOXOMSIIEN  4Yepe3  TOUYKY
IIPOCTPAHCTBA u
MEPIIEHAUKYJISIPHON K
miockoctu.  [lmockoctn m

MEPIICHAUKYJISIPHBIE UM TIpsAMas
B MHOTOTPAaHHUKAaX.

IlepnenauKyIsIp 51
HAaKJIOHHAS.

[TocTpoeHnue neprieHaAUKyIspa
Y3 TOYKH Ha IPSAMYIO.

Teopema 0 TPEX
NEepHeHIUKYIgpax (mpsMas u
oOpaTHas).

Yron MEXKITY
CKPEIIMBAIOIMIUMUCS TTPSIMBIMHU.
[Touck MEePIECHANKYJISIPHBIX

AKTyanu3upoBatb (akTbl U

METO/IbI IJIAHUMETPUH,
pEJIeBaHTHbIC TEME,
IIPOBOJUTH AHAJIOTUU.
DopMyJIUPOBATH
onpeneeHu:
MEPIICHAUKYJIAPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONPEACICHUE

IPSAMOU, NEPIEHAUKYIISIPHOMN K
IIJIOCKOCTH.

Jloka3pIBaTh. JIEMMY O
MEPIEHANKYJISIPHOCTH  JIBYX
MapajyIeIbHBIX — MPSIMBIX K
TPEThEN MPSIMOMN; TEOPEMBI O
CBSI3U MEXITY
MapaJUICIbHOCTBIO TPAMBIX U
VX TEPHEHIUKYISPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIiBaTh: TEOpEMY,
BBIPAYKAIOLLYIO IIPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOU
U IUIOCKOCTH; TEOpEMY O
CYIIECTBOBAHUU u
€IMHCTBCHHOCTHU MIPSIMOM,
MPOXOJAIIEH YEPE3 TaHHYIO
TOYKY M MEPHEHIUKYISIPHON K
JTAaHHOM IIJIOCKOCTH.

N3o0paxaTh B3aMMHO
MEPIEHAUKYJIAPHBIE  TPAMYIO
Y TTIOCKOCTB.

DopMyJUpPOBATHL CBOWCTBO
MEePIIECHANKYJIApA o
OTHOIIEHHIO K TIJIOCKOCTH.
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MPSMBIX C MTOMOIIBIO
MEPIECHIUKYJIIPHBIX
IJIOCKOCTEN

OpToroHanpHOE
MIPOEKTUPOBAHUE.

[ToctpoeHue ceueHuid Kyoa,
IIPU3MBI, IIPAaBUIIBHOM
MTHUPAMUIBI c IIOMOIIIBIO

OPTOrOHAJIIBHOW MPOEKIUU.
CummeTprss B IPOCTPAHCTBE

OTHOCHUTEIILHO IUIOCKOCTH.
[Imockoctn  cumMmeTpuid B
MHOTOI'PaHHHKAX. [IpuzHax

IIEPIICHIUKYJIAPHOCTH IIPSIMOM
U IUIOCKOCTH KakK CIIECTBUE
CUMMETPHH. IIpaBuiibHBIE
MHOI'OTPaHHHUKHU

Pacuér paccrosHUM OT TOUYKHU
no  miockoctd.  CnocoOsl
OMYCTUTh  TNEPIECHAUKYIISPHI:
CUMMETpHSI, CABAT TOYKH IIO
napajuiesibHou npsmon. Casur
[0 HEMapaJuIeNbHOM MIPSAMOH,
W3MEHEHHE PACCTOSIHUI

IMoayuyars npeacraBjieHue
0 3HAUCHUW MEPIEHANKYIIpa
VIS IpYTUX o0JiacTedl HayKu
(puzuka, DHEPTETHKA,
JTa3epHbIE  TEXHOJIOTHH), B
peaIbHON KM3HM (TEXHHKA,
OKpYy>Karolas 00CTaHOBKa).

Jloka3pIBaTh YTBEPIKJICHU,

CBSI3aHHBIE C  MPOEKIMUEN
IpsAMOU Ha IIJIOCKOCTB,
HEIEPIICHIUKYISIPHYIO K 3TON
IPSAMOM.

Joka3piBaTh TEOpPEMY O
TpEX  IEpPIEHAMKYJIpax U

TEOpeMy OOpaTHYIO TEOpEME O
TPEX NMEPIEHAUKYIIAPAX.
Hoayyars npeacraBjieHue

00 OpPTOTOHATBLHOM
IIPOCKTUPOBAHNH.
Jloka3pIBaTh TEOpEMY O

MPOEKIMU TOYKHU Ha MPSIMYIO.
Pematnp

CTEPEOMETPUYECKHE  3aJaYH,
CBSI3aHHBIE c
MEePIEHANKYIAPHOCTHIO
IIPSIMOU U TIJIOCKOCTH.

Pemiats IIPUKJIIAIHBIE
3a7a4H, CBSI3aHHBIC c
HaXO0XJICHUEM

F€OMETPUYECKUX BEJIMYHH.
Pematn

CTEpEOMETPUYECKUE  3al1auy,
CBSI3aHHBIE C TIPUMEHEHUEM
TEOPEMBI 0 TPEX
NEPIEHINKYJIIAPaXx,
HAXOXKJIECHUEM  PACCTOSIHUM,
MMOCTPOEHUEM MPOCKIIUU.
CpaBHuBaTh U
aHAJIU3MPOBAThH
YTBEPKIACHUSA c L(EJIBIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXIEHUMN.
AHAJIU3MPOBATH U
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MOI€E€JIUPOBATD Ha A3BIKEC

reoOMETPUU pealbHbIE
CUTyallud,  CBSI3aHHBIE  C
NEPIEHINKYJIAPHOCTBIO
psAIMON 17| MJIOCKOCTH;
UCCJIEIOBATh  TOCTPOCHHBIE
MOJENM, B TOM UYHCIE U C
UCIIOJIb30BAaHUEM  ammapara
anreopsl
Yrisl [ToBTOpeHue: yrom Mexay | AKTYaJau3upoBaTh (HaKThl
paccTossHus OpsAMBIMA ~ HAa  IUIOCKOCTH, | M METOABl  IUIAHMMETPUH,
(16 9) TPUTOHOMETPUSA B | PEJICBAaHTHBIE TEME,
IIPOM3BOJIBHOM TPEYTOJbHUKE, | IPOBOAUTH AHAJIOTHUM.
TeopeMa KOCUHYCOB. DopMyJIHPOBATH
IloBTOpeHue: yroa MeEXay | OIpEeNeIeHue  JBYI'PAHHOIO
CKPEILIMBAIOIIMMUCSA TPAMBIMH | yIJa.
B IIPOCTPAHCTBE. Jloka3bIBaTh CBOMCTBO
I'eomeTpuueckue METO/bI | PABEHCTBA BCEX JIMHEHHBIX

BBIUMCIIEHUS  yIja  MEXKIY
IIPSAMBIMA B MHOTOTPAaHHUKAaX.
JByrpanHbIi YIOJL
CBONMCTBO JMHEHHBIX  YIJIOB
JIBYTPaHHOTO yTJIA.

[leprieHIUKyISIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aHMHO
MEPIEHIUKYIIPHBIX
IJIOCKOCTEM. ITpu3zHak
IIEPIICHIUKYJIAPHOCTH

IJIOCKOCTEN; TEOpEMa O MPSIMOU
IEpECEUYECHUsl IBYX IUIOCKOCTEN

NEPHEHANKYJIAPHBIX  TPETbel
IIJIOCKOCTH.

[IpsAMOyTOJIBHBIN
napayIeIenune]t; KyO;
U3MEPEHUS, CBOWCTBA
PSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JUAaroHajgd  MPSMOYTOJIBHOTO

napajulieliennunea U CIICICTBUE
13 HEE.

CrepeomeTpruecKue u
MIPUKJIaTHBIC 3a/1a4H,
CBS3aHHBIE CO  B3aMMHBIM

YIJI0B ABYTPAHHOTO yIJia.
Kuaccudguuuposarp
JBYTPaHHbIE YTJIBI B
3aBUCHMOCTH OT UX I'PAaTyCHOU
MEPBI.
DopMyJIHPOBATH
ONpEIEICHUE
NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEMN.
Joka3biBaTh TEOpPEMY O
IPU3HAKE
NEPHEHANKYJIIPHOCTH  JIBYX
IIJIOCKOCTEMN.
DopMyJIHPOBATH
cieAcTBUE (M3 MpHU3HAKA) O
NEePHEeHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpast
NEePHEeHAUKYJIAIPHA IPSIMOM, O
KOTOPOH TepeceKaroTcsi JiBe
IUIOCKOCTH, 3TH MIOCKOCTSIM.

B3alMMHO

Jloka3bIiBaThH
YTBEPKICHUS 0 €ro
CBOMCTBAx; TEOpeEMY u

CJIICACTBHUC u3 HEC 0
AUuaroHajisix HnpAMOYIroJbHOTIO
napaJuiCJICIMIICaa.
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pacnoaoKeHueM
IIJIOCKOCTH.

IToBTOpEHME:
CKpEILUBAIOIINECS npsIMBIE,
napajuiesibHble  IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHUKAX.

[Tapa IapajuIeNIbHBIX
IJTIOCKOCTEN Ha
CKPEIIUBAOIINXCS MPSIMBIX,
paccTosiHue MEXK]TY
CKPEILUBAIOIIUMUCS TPSIMBIMHU
B MPOCTBIX CUTYaIIMSIX.

Onyckanue
MEPIEHIUKYJIIAPOB,
BBIYMCJIEHUE PACCTOSIHUA OT
TOYKA JO TOYKH; MPSIMOIl;
IJIOCKOCTH.

Briuncinenne  paccTosHUM
MEXKITY CKpEILIMBAIOIIUMUCS
PSIMBIMU c MTOMOILBIO
MEPIICHAUKYJISIPHOMN MIIOCKOCTH.

TpéxrpanHbiii yroui,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUTS TPEXTPAHHOIO yria.
DIIEeMEHTHI chepuyeckoit
T€OMETPHUU: reoe3uYeCcKue
JIMHUM Ha 3emiie

[MpsAMBIX H

Pemarp
CTEPEOMETPUYECKHUE  3a]a4H,
CBSI3aHHBIC c
NEPIEHINKYJIAPHOCTD MPSMBIX
U IUIOCKOCTEW, HCHOJIb3Ys
IUTAaHUMETpUYECKre (PakThl U
METO/IBI.

IIpoBoaurts JIOTUYECKU
KOPPEKTHBIE  JIOKa3aTEIbHbIC
paccyXJeHus TMpU peElICHUU
FEOMETPUYECKUX 3ajad,
CBSI3aHHBIX c
NEPIEHIUKYJIIPHOCTBIO
IJIOCKOCTEMN.

AHaJIM3UpPOBATH U
MOJEJUPOBATHL Ha  SI3BIKE
reOMETPUU pealbHbIe
CUTyallud,  CBSI3aHHbIE  C
NEPIEHIUKYJIIPHOCTBIO
IPSAMBIX U TUIOCKOCTEM.

HccnenoBatb
MOCTPOCHHBIE MOJEIH, B TOM
YUCJI€ M C MCIOJIb30BAHUEM
anmnapara anreOpsl.

Pemarn MIPUKJIAHBIE
3aja4d, CBSI3aHHbIC c
HaX0XXJICHUEM
F€OMETPUYECKUX BEJIMYHH

MHoOrorpaHHuKH
(7 1)

Cucrematvszanus  3HAHUI:
MHororpanHuk u ero
aneMeHThl. [lupamuma. Buasl
MIAPAMULL. [IpaBunbHas
MApaMHU/IA.

ITpusma. [Ipsamas 51
HAaKJIOHHAs IIPU3MBI.
IIpaBunbHas npusma. I[Ipsmon
napasulelIeuIes,
IIPSAAMOYTOJIBHBIN
napajiesenunesn, Kyo.

Brinmykible MHOTOTPAaHHHKHU.
Teopema Oitnepa. [IpaBunbHbIe

Padorath Cc y4eOHHKOM:
3a7jaBaTh BOIPOCHI, J€aTh
3aM€uYaHusl, KOMMEHTapHUH.

AHAJIM3MPOBATH DPELICHUE
3a1a4H.

PucoBarsp BBIITYKJIBIC
MHOTOTPaHHUKHU C 3aJJaHHBIMU
CBOMCTBaMU;
BOCCTaHABIMBATh OOIIUN BUJ
BBIIYKJIOTO ~ MHOTOI'PaHHHUKA
10 IBYM €TO MPOEKLIHUSIM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPaHHUKA.
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)41 MMOJIYIIPaBHUIIbHBIC
MHOTI'OI'paHHUKH

PucoBartb BBIITYKJIbIE
MHOTOTPAaHHUKHA C  pa3HOM
SUJIEPOBOU XapaKTEPUCTUKOM;
HCCJIEeA0BATh  BO3MOXHOCTH
MOJIYYEHHUsI pe3ysibTaTa IIpU
BAPbHPOBAHUY JAHHBIX.

Jloka3bIBaTh CBOMCTBaA
MIPaBUIIbHBIX
MHOTOTPaHHHUKOB.
IlmanumpoBars  TOCTpPOEHUE
MPaBUJILHBIX MHOTOTPAHHUKOB
Ha TOBEPXHOCTIX  APYTHX
IIPAaBUJIbHBIX MHOT'OI'PAHHUKOB

BexTopsl
IMPOCTPAHCTBE
(13 v)

[TonsiTne BEKTOpa Ha
IJIOCKOCTH U B IIPOCTPAHCTBE.

Cymma " Pa3HOCTH
BEKTOPOB, MIPaBUIIO
NapaJuIeeNuIe d, YMHOKECHHE
BEKTOpa Ha YMUCIIO, Pa3JIOKEHHUE
BEKTOpa Mo 0Oasucy Tpéx
BEKTOPOB, HE JIKAIUX B OJHOU
IJIOCKOCTH.

CkansipHoe IPOU3BEACHUE,
BBIYMCIICHHE  yIJIa  MEXIYy
BEKTOpPaMH B ITPOCTPAHCTBE.

IIpocrenimme  3agaum ¢
BEKTOpaMu

AKTyanu3upoBatb (akTbl U
METO/]IbI TUTAaHUMETPUH,
peeBaHTHBIC TeMe,
IPOBOJIUTH AHAJIOTHUH.

OnepupoBartb
NOHATHSAMM:  BEKTOp  Ha
IJIOCKOCTH U B MPOCTPAHCTBE;

KOMILIAHAPHBIE BEKTODBI.
[IpuBOINTH IIPUMEPBI
(du3HUecKuX BEKTOPHBIX
BEJINYMH.

OcBauBathb npaBuia
BBITIOJIHCHUS JIeUCTBUU
CJIOXKEHHUSI WU  BBIYMTAHUSA
BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YMCJIO.

Jdoxka3pIBaTh IIPU3HAK
KOMILIaHAPHOCTHU TpEX
BEKTOPOB.

Joka3piBaTh TEOpPEMY O
Pa3oKEHUH JI000Tr0 BEKTOpa

110 TpEM JTAHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM.
IIpumensars [IpaBUJIa
BBITIOJIHCHUS JIEUCTBUU
CIOKEHUS W BBIYWTAHUSA
BEKTOPOB, YMHOXEHHUS

BEKTOpa Ha
pelleHuy 3a1a4.

Haxoaurhb KOOPJUHATBI
BEKTOpa B JIaHHOM Oa3uce H

YUCIIO  TIpHU
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CTPOUTDH BCKTODp I10 €ro
KOOpAuHaTaM.

BcnnoMHUTH OIIpCACICHUC
CKAJIIPHOT'O YMHOKCHHUA U €TO

cBoWcTBa.  Bpmuucimare ¢
IIOMOILBIO CKaJIIPHOTO
YMHOXEHUS JUIMHBI BEKTOPOB,
YTJIbI MEKY HUMH,
yCTaHABJINBATh
NEPIEHINKYJIIPHOCTD
BEKTOPOB.

AHaJIM3MpPOBATH 51
MOJEJHUPOBATHL Ha  A3BIKE
reoMeTpun pealbHbIe
CUTyallUd,  CBSI3aHHBIE  C
(U3NYECKUMU  BEKTOPHBIMU
BEJINYMHAMU.

HUcnoab3zoBarb pu

pELIEHUN 3a/1a4, CBSI3aHHBIX C
BEKTOpaMH B TMPOCTPAHCTBE,
IJIaHUMeTpuueckue (axTbl U
METOJIbI

JIBukeHus
(S

JIBM>KEHUsT  MPOCTPAHCTBA.
Otobpaxxkenusi. [[BwkeHus u
paBeHcTBO  (uryp.  OO6mme
CBOMCTBA JBW)XECHHU. Buabl

JIBUOKCHUM: MapaJUICIbHBIN
MEePEHOC, LEHTpaJbHas
CUMMETpHUS, 3epKajbHas
CUMMETpHS, MOBOPOT BOKPYT
MPSIMOM. [IpeoOpazoBanus
nogodus. Ilpsimas u cdepa
Ditnepa.

['eomeTpuueckue 3agauv Ha
MIPYMEHEHUE NBUKCHUSA

CBo0oaHO omepupoBathb

NMOHSATUSIMH.  OTOOpaKeHUE
npocTpaHCTBa  Ha  ceds,
JBUKEHUE MPOCTPAHCTBA;
IEHTpaJIbHAs,  OceBast W
3epKaJIbHAs CUMMETPHH,
NapaJijieIbHbINA IIEPEHOC;

PaBEHCTBO U mogo0ue Guryp.
Jloka3biBaTh
YIBEPXKACHUS O TOM, 4YTO

LEHTPAJIbHAS, oceBas U
3epKaJIbHAs CUMMETPHH,
IapaJijIeIbHbINA IIEPEHOC
SBJISIFOTCS JNBHKCHUSIMH.

BbInoHATH npeoOpa3oBaHus
no100wusl.

OnepupoBarthb
NOHATHAMM: TIpsiMasi u cdepa
Ditnepa.

Pemrats reomerpuueckue
3aa4l  C  UCIIOJIb30BAHUEM
JIBUDKCHUM.
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Hcnoab3oBarh pu
pelleHnH 3ajad  JIBUKEHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh u
aHAJIM3UPOBATH
YTBEPKIACHUS c LEJIBbIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUU.

HUccnenoBatb
MOCTPOCHHBIE MOJICIIH.

HUcnoab3oBarh

u@poBbie pecypcChl

11 xaacc (102 v)

Ha3Banmue
pasaena (TeMbI) OcHOBHBIE BHIBI
OcHoOBHOE coaepxaHue

Kypca AeSITeJIbHOCTH YYAIIUXCS

(KOJTH4eCTBO YaCOB)

AHasMTH4YeCKast IToBTOpEHME: KOOpPAMHATHI AKTyanu3upoBath GakThl U

reoMeTpusi BEKTOpa Ha IUIOCKOCTH W B | METObI MJIAHUMETPHH,

(15 9) MPOCTPAHCTBE, CKaJIIPHOE | PEJICBAHTHBIC TEME,
MPOU3BEICHUE BEKTOPOB, | MPOBOJAUTH aHAJIOTHH.
BBIUHCIICHUE  yIila  MEXay CBoautrb  feiicTBHA €
BEKTOpaMU B MPOCTPAHCTBE. | BEKTOPAMH K aHAJIOTUYHBIM
YpaBHeHUE NPSIMOM, | JEUCTBUAM Cc ux
MPOXOASIIIEN Yepe3 ABE TOUYKHU. | KOOPJIMHATAMM.

YpaBHeHue IJIOCKOCTH, BenmomuuTh onpeneneHue

HOpMaJlb, YPaBHEHHE | CKAIIPHOTO YMHOXEHUS U €T0

IJIOCKOCTH B OTpEe3Kax
BekTopHoe mpou3BeIcHUE.
JIunennble HEPABEHCTBA,
JIMHENHOE MPOrpaMMHUPOBAHUE
AHalIuTHYECKHE METOJIbI
pacuéra yriia Mexay IpsMbIMU
151 MJIOCKOCTSIMU B
MHOTOTpaHHuKax.  Popmyia
paccTosiHusT OT TOYKH IO
TJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccrostHuii ot
TOYKHU JI0 TJIOCKOCTH B KyOe |
MIPaBUJIbHOU TUPAMHUJIE

CBOWCTBA.  Bpluucimare ¢
ITIOMOLIBIO CKaQJISIPHOTO
YMHOKE€HUS JJIMHBI BEKTOPOB,
YIJIBI MEXKY HUMH,
YCTaHaBJIMBATh
MEePIEHIUKYIISIPHOCTh
BEKTOPOB.

BeiBoauTh ypaBHEHUE
IJIOCKOCTH U dopmyly

paccTosiHAsl OT TOYKH JO
TJIOCKOCTH.

Pemars 3amaum, coueras
KOOpPJMHATHBIA U BEKTOPHBIN
METO/IBL.
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IIpoBoauTs  JOrMYECKU
KOPPEKTHBIE J0Ka3aTebHbIe
paccy:KIeHusi IpU pPEUICHUU
reOMETPUYECKUX 3ajlad  Ha

IIPUMEHEHUE BEKTOPHO-
KOOPIHMHATHOT'O METOAA.
AHaM3upoBaTh 51
MOJEJUPOBATbL HA  SA3BIKE
reOMETPUHN peanpHbIe
CUTyaluH, CBSI3aHHBIC

BEKTOpPaMHU U KOOPAMHATAMH.
HccaenoBatnh
MIOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE U C HCIOJb30BaHUEM
arrapara ajareOpel.
Hcnoan3oBaTh
KOMITbIOTEPHBIE IPOTPAMMBI.
3HAKOMMTBCS C UCTOpHUEH
Pa3BUTHSI MATEMATUKU

IHoBTOpEHME,
00001IEHnE
CHCTEeMATH3ALNSA
3HAHMH

(15 gacoB)

CedeHusi MHOTOTPAHHHUKOB:
CTaHJApPTHBIE MHOTOTPAHHUKU,
METOJl CJIEJIOB, CTaHIAPTHHIC
IJIOCKOCTH, nepeceyeHust
MPSMBIX U TUIOCKOCTEN

[TapajutenibHBIE TIpSIMBIE U
MJIOCKOCTH: napajuieJibHbIe
CECUCHUsI, PACYET OTHOIICHUMU,
YTJIbI MEXKY
CKPEILIMUBAOIIUMHUCS MTPSIMBIMH

IlepnenaukynspHbie
psIMbIE U IJIOCKOCTH:
CTaHJapTHBIC napel
MEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUM MHOTOTPAHHHUKOB,
TeopeMa 0 Tpex
MePIIEeHINKYIIApaXx,
BBIYMCIICHUS JUTUH B
MHOTOTPaHHHUKAX

IToBTOpEHME: IUIONIA U
MHOTOYTOJIBHUKOB, (OPMYIIbI
JUTSL TUTOTIANIeH, COOOpasKeHUS
no1oous.

Crpourb ceueHus.

Pemiatb
CTEPEOMETPUYECKUE  3aJlauu
Ha JI0Ka3aTeIbCTBO
MaTEeMaTUYECKUX OTHOLIEHUH,
HaXO0XKJEHUE T€OMETPUUECKUX

BeIWYMH  (JUIMH,  YIJIOB,
TJIOIIAICH, 00BEMOB).

HUcnoas3oBarb pu
pEIIeHUN CTEPEOMETPHUICCKHUX
3aJ1a4 IJIAaHUMETPUUSCKHUE
(haKThl ¥ METOJIBI.

IIpoBoautTh  JIOTUYECKH
KOPPEKTHBIE J10Ka3aTEIIbHBIC
pacCyXJIeHusT MOpU PEUICHUU
CTEPEOMETPUYECKHX 3a]aU.

CpaBHuBaTh u
aHAJIM3UPOBATb  pPCEaJbHBIC
CUTYyaluu u BBISIBJISATH
BO3MOHOCTb e

MOJICJIMPOBAHUsI HA  SI3BIKE
T€OMETPHUH.

MoaeanpoBarb peaIbHYIO
CUTYaLUIO Ha SI3BIKE
T€OMETPUM U HMCCJIEJ0BATH
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[Inomanu ceyeHun
MHOT'OTPaHHUKOB: ILIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI M0 100us

MOCTPOCHHBIE MOJEIU, B TOM
YHUCJIE M C HCIOJb30BaHUEM
arrapara ajareOpsl.

Hcnoan30BaTh
KOMITBIOTEPHBIE  MPOTPAMMBI
MIpY PELLICHUH 3a]a4.

O0Bém
MHOTOTPAHHHKA
(17 v)

O0BEM Tena. Oo6bem
IPSIMOYTOJIBHOTO
napajuienenuneaa. 3agadd oo
YABOCHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKILIMH yTJIa.

CrepeomeTpuueckue
3aJlayu, CBS3aHHBIE C 0OBEMOM
MPSIMOYTOJILHOTO
napajuienenuneaa.

[TpuknagHbie 3a/1auu,
CBSA3aHHBIE C BBIUYHUCICHUEM
o0BEma MPSIMOYTOJILHOTO
napajuienenunesaa.

OO0BEM NpAMON TPU3MBI.

CrepeomeTprueckue
3a/1auu, CBSI3aHHBIC c
BBIYUCIICHUEM 00BEMOB

npsMou npusmel. [IpuknagHeie
3aJa4M, CBSI3aHHBIE C 00BEMOM
MPSMOM ITPU3MBI.

Brruucnenne o05EMOB TeI ¢
TMOMOIIIBIO OIPEAECIEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MPU3MBI, TUPAMHUJIBI.

®opmyna 00BbéMa
IIAPAMUBI. OtHOmEHNE
00bEMOB MHUpaMuJ C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MPU3MBI,
MUpaMUIbL.

[Ipuknaguele 3agaud 1O
TeMe «OO0BEMBI TE,
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOU [IPU3MBI,
MUpaMUIbL.

CBo0oaHO omepupoBaTh
NOHATHAMM: O00BEM Tena,
00BEM IPSIMOYTOJIEHOTO
napasuiesienunesa.

®opMyIUPOBATH
OCHOBHBIE CBOHCTBa OOBEMOB.

Jloka3pIBaTh TeopeMy 00
00BEME IPSIMOYTOJIBHOTO
napasuielienunena, CleICTBUs
n3 HeeE.

Pa3pesarsp
MHOTOTPaHHHKH,
MepPEeKIIa/IbIBATh YaCcTH.

Pemarn
CTEPECOMETPUYECKHUE 3aJIauu,
CBSI3aHHBIC C BBIYHCICHUEM

o0BEMa MPSMOYTOJIBHOTO
napasuieNienunea, Ipru3Mbl.
CpaBHuBaThH "
aHAJIM3MPOBATH
YTBEPXKACHUS  C  LEJbIO
BBISIBJICHUSI JIOTUYECKH

KOPPEKTHBIX U HEKOPPEKTHBIX
pacCykJICHUH.

AHaJIU3MPOBATH 7|
MO/JEJUPOBAThL Ha  SI3BIKE
reOMETPUUN peanbHbIe
CUTyallid,  CBSI3aHHBIE  C
00BEMOM  MPSAMOYTOIBHOTO
napajuiesienuneaa, IMpPU3MBbL,
MUPaAMHUJIBI.

HUccaenosarb
MIOCTPOCHHBIE MOJIENIA, B TOM
YUCJI€ U C MCIOJIb30BaHUEM
ammapara anreOpsl.

BeiBoauTh OCHOBHYIO
UHTETpabHYI0 (QopMyITy st
BBIYUCIICHUS] O0BEMOB TEJL.

57




Jloka3pIBaTh TeopeMy 00
00bEME HAKJIOHHOW MPU3MBI

Ha TpUMepe TPEyroJbHOM
IPU3MBI M JJIS1 IPOU3BOJIBHOM
TPU3MBIL.

Jloka3pIBaTh TEOpeMy: 00
00BEME MUPAMU/IBL,
(dbopMynupoBaTh CIECACTBUS U3
Hee: 00BEM  yCEuE€HHOH
TUPaAMUJIBI. BeiBouTh
dbopMmyny TSI BBIYUCICHUS
00BEMOB yCceuEHHOU
THPaMHUIbI

Tena BpameHus.
Chepa wu  map.
KomOunamuss  TeJu
BpallleHUS "
MHOTOTPAaHHUKOB
(24 v)

[IpumeneHue 00BbEMOB.
Breruncnenne paccTrosiHUS 10
MJIOCKOCTH

Hunuaapuueckas
MTOBEPXHOCTD, obOpazyroriue
UWJINHIPUYECKON
MOBEPXHOCTH.

Humusap. [Ipssmont

KpyroBoil mwmsHap. Ilnomans
ITOBEPXHOCTH IUIUHAPA.
Konnueckass mOBEPXHOCTS,

oOpazyroriue KOHHYECKOU
noBepxHoCcTH. Konyc. Ceuenne
KOHyca MJIOCKOCTHIO,
MapajyIeIbHOU IJIOCKOCTH

OCHOBaHMSI. Y CEUEHHBIA KOHYC.

N300paxkeHre  KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans O00oKoBOM
MMOBEPXHOCTHU 151 TOJIHOM

MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruUecKUe 3a/1a4n

Ha JI0Ka3aTeNbCTBO 51

BBIUHCIIEHUE, IIOCTPOECHUEM

CEYCHMU LMIIMHIPA, KOHYCA.
[Tpuxiagueie 3a7a4H,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue chepsl u mapa
¢ IockocThro. Kacanue mapa u
chepbl IIOCKOCTBRIO. Bumg m
HN300paKeHHE Iapa.

VYpaBHenue cdepsl.
[Tnomans chepsl u e€ yacTeil.

CB000aHO omepupoBaThb
MOHSAATHUAMM:

AIHHAPAYCCKAS
MTOBEPXHOCTD, UATHHP.
N3yuarn CIIOCOOBI

MOJIYYEHUS] UUIMHAPUYECKON

MOBEPXHOCTH, LIWJIMHJPA.
HN300paxkary muvHAPp U

€r0 CEYEHUS IIOCKOCTHIO.
CBo00aHO omepupoBaThb

MOHSATUSIMM: KOHUYECKast
MTOBEPXHOCT, KOHYC,
yCeu€HHbI KOHyC. HM3yuatb
CIIOCOOBI MOJTYYSHUS
KOHMYECKOM  TOBEPXHOCTH,
KOHYCca.

N300paxkaTh KOHYC U €r0
CeYeHUs IJIOCKOCTBIO,

NpOXOASIIEd dYepe3 OChb, H

IJIOCKOCTBHIO,

MEPIIEHINKYJIAPHON K OCH.
BeiBoauth Qopmynbl ais

BBIUMCIIEHUA  OOKOBOM  H
MOJIHOM TIOBEPXHOCTEU TEN
BpalICHUA.

Pematn
CTEPECOMETPUYECKHE 3aJ1a4H,
CBSI3aHHBIC C TeJIaMH
BpaICHUS, HaXO0XICHUEM

IUTOI[Aaa OOKOBOW U IIOJIHOU
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CummMmertpust cepsl 1 mapa.

CrepeomeTprueckue 3a1a4u
Ha J0KA3aTeIbCTBO "
BBIYMCIICHHE, CBS3aHHBIE CO
chepoit U 1apom,
IIOCTPOEHUEM CEYCHUI
IIJIOCKOCTBIO.

[Ipuknannsie
CBA3aHHBIE  CO
1apoM.

[loBTOpEHHE: OKPYKHOCTB
Ha IUIOCKOCTH, BBIYKCIICHUS B
OKPYXHOCTH, CTaHAAapTHBIE
nmoaoous

150, ¢

3aJ1a4H,
chepoit

Paznuunble  KOMOMHAILIUU
Tel BpalieHus U
MHOTOIPaHHHUKOB.

3agaun 1o TteMe «Tema m
MTOBEPXHOCTH BpaICHUS»

MTOBEPXHOCTH, IOCTPOCHUEM
CCUCHUU.

HUcnoas3oBath pu
peleHnn 3a1a4

INIAHUMCTPHYCCKHUC (I)aKTBI 151
MCTOIBI.

CpaBHuMBaTH u
aHAJTU3UPOBATH
YTBEPXKIECHUS  C  IEJIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUN.

AHaIM3MpPOBATH u
MOAEJIMPOBAaTh Ha  s3BIKE
reoOMeTpUn peanbHbIe
CUTyallUM,  CBSI3aHHBIE  C
KOHYCOM M LIWJINHJPOM.

HccienoBarb

IOCTPOEHHBIE MOJIENH, B TOM
YHCIie U C HCIOJIb30BAHUEM
anmnapara anreopsl
AKTYyaJau3upoBaTh (HakThbl
u METOObI IIaHUMCTPUH,
PCICBAHTHEIC TEMC,
IMPOBOJAUTH AHAJIOI'MMA.
CB000aHO omepupoBaTh
noHsiTusMu: chepa u 1ap,

LEHTP, paguyc, JUAMETP
cdepsl U mapa.

HccaenoBats  B3auMHOE
pacnoyiokeHre  chepel U
IJIOCKOCTH.

®opMyIHPOBATH
OIIPELICIIEHUE KacaTeJILHOMN

MIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O
CBOWCTBE 151 IIpA3HAKE
KacaTeJIbHOM IIJIOCKOCTH.
BoiBoauts Qopmyny mis
BBIYHCIICHUS TIIOMIAIN cepbl
gyepe3 paanuyc chepol.

Pemiatp
CTEpEOMETPUYCCKHIE 3aJ1auH,
CBs3aHHBIE CO cdepoil
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1apom, HaXO0XKJICHUEM
riomaau cepsl u e€ yacTe,
MOCTPOEHUEM CEeUEHUMN cepbl
Y 1mapa.

AHaJIU3MPOBATH u
MOJEJUPOBATh Ha  S3BIKE
r€OMETPUHN peanbHbIe
CUTyallud,  CBSI3aHHBIE  C
mapoM 1 chepoi.

Pemarts mpocTbie 3amauu,
B KOTOPBIX  (UTYpUPYIOT
KOMOWHAITUY TEJl BPAIICHUS U
MHOTOTPaHHUKOB.

HUcnoas3oBatrh pu
pElIEHNH 3aj/lad, CBSI3aHHBIX
co chepoii u  mIapom,
IIaHUMETpUUeckrue (GakThl U

METO/IbI.
Pemarn

CTEPEOMETPUYECKUE 3a]1auH,
CBSI3aHHBIC c TeJIaMH
BpAIllCHUS, MMOCTPOECHUEM
CEYCHUU TeJ BpalleHUs, C
KOMOHWHAIUIMU Tell
BpaIllCHUS U
MHOTOIPaHHHUKOB.

IIpoBoauTh  JTOTHMYECKHU
KOPPEKTHBIE JOKa3aTEIIbHbIC
paCCyX IECHUA IIPU PEUICHUU

reOMETPUUECKUX 3aj1ad4,
CBSI3aHHBIX c
MEPIEHIUKYIISIPHOCTHIO
TJIOCKOCTEH.
AHaIM3upoBaTh 151
MO/JEJUPOBAThL Ha  SI3BIKE
r€OMETPUH peanbHbIe
CUTyallid,  CBSI3aHHBIE  C
MHOTOTPaHHUKAMH.
HccaenoBathb

MOCTPOEHHBIE MOJIEIH, B TOM
YUCJIE W C MCIOJb30BaHUEM
anmapara anreopsbl.
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Iomanu
MOBEPXHOCTH U
00bEéMbI  KPYIJIBIX
TeJl

(9 1)

O0BeM mummHApa. Teopema
00 00BEME TIPSMOTO HIJIMH/IPA.

[Tmomanu OOKOBOH 51
TTOJTHOM MTOBEPXHOCTH
HWIMHApA.

Brruncienre o0bEMOB TeEI €
TIOMOUIBIO OIPEIEIIEHHOTO

uHTerpana. O6bEM KOoHYCa.
[Tnomanu  OokoBOM
ITOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4d, CBSI3aHHBIE c
BBIYMCIICHUEM 00BEMOB
UJINHAPA, KOHYCA.

[lpuknagHeie 3amadud 110
teme «OOBEMBI M ILIOIIAIU

MOBEPXHOCTEH Tell.

OO0bEéM 1Iapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsi.

Crepeomerpruueckue
3a/1auw, CBSI3aHHBIC C
BBIYUCIIEHHEM O0BEMOB I1apa,
IIIapOBOTO CETMEHTA, IIIapPOBOTO

CEKTopa.
IIpuknagaele  3amaduu 10
TeME «OOBEMBI TEI,

CBsI3aHHBIE C 00BEMOM II1apa u
TJIOMAABIO CHEpHI.
CooTHOLIEHUS MEXKTY
IJIONIA/ISIMU  TIOBEPXHOCTEH M
00BEMaMM TTOJOOHBIX TEJI.

[TonoOHEIE Tea B
MIPOCTPAHCTBE.

N3menenue o00bEMa 1pH
Mog00UH.

CrepeomeTprueckue
3aJ1a4w, CBSI3aHHBIC C

BBIYUCJICHUEM OOBEMOB TEl H
TUIOIAAEH MTOBEPXHOCTEN

CB0001HO oOmepupoBaThH
NOHATHAMM: O00BEM  Tea,
IJIOIA/Ib TOBEPXHOCTH.

DopMyIMPOBATH
OCHOBHBIE CBONCTBa OOBEMOB.

Jloka3biBaTh  TEOPEMBI:
00 o0wBéMe mnwIMHIApa; 00
o0béMe KoHyca. BbIBOAUTH
bopMyIBl TSI BBIYUCIICHUS
00BEMa yCeu€HHOTO KOHYCA.

HUccnenoBats
MOCTPOCHHBIE MOJICNIA, B TOM
YUCJE U C UCIOJIb30BaHUEM
anmapara anreOpsl.

3HaTh BO3MOKHOCTH
pelieHust 3a7a4 Ha
MIOCTPOEHUE  LUPKYJIEM H
JIMHEMKOM, O KJIAaCCHYECKHX

Hepa3pelrMbIX 3a1a4ax.

CBo00aHO omepupoBaThb
NOHATHAMM: 1apoBOi
CErMEHT, IIApOBOM  CIIOW,
1apOBOM CEKTOP, OCHOBaHUE
U BBICOTA CerMeHTa,
OCHOBaHHE U BBICOTA
11apOBOI'O CJIOS.

BoiBoauth QGopmynbl s

HaXOXKICHUS 00BEMOB
IIIaPOBOTO CEerMeHTa,
IIIAPOBOTO CEKTOpa, IUIOMIAIN
cdhepsl.

Jloka3pIBaTh TeopeMy 00
00bEMe 1Iapa.

Pemarn
CTEpPEOMETPUYCCKHE 3aJ1auH,
CBSI3aHHBIC ¢ 00BEMOM IIIapa,

IIaPOBOTO CETMCHTA,
IIaPOBOTO CEeKTopa,
IJIOIIAIBIO CPEpHI.
CpaBHuBATH u
AHAJTU3UPOBATH
YTBEPXKICHUS  C  IICJIBIO
BBISIBIICHUS JIOTUYECKH
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KOPPEKTHBIX U HEKOPPEKTHBIX

PACCYXKICHUN.
AHAJIU3MPOBATH u

MOJEJUPOBATh Ha  S3BIKE

reoOMETPUU peanbHbIe

CUTYyalluM,  CBSI3aHHBIE  C
00BEMOM 1apa, MIAPOBOTO
CETMEHTA, IapOBOTO
CErMEHTa, IJIOIAIBI0 CPEPBHI.

CBo0oaHO omepupoBaTh
NOHSITHEM: TIOJJOOHBIEC TEJa B
MPOCTPAHCTBE.

BbruncasaTs 00bEMBI TE €
NOMOUIbIO  ONPEAENIEHHOTO
UHTETpaa.

Pemars
CTEpEOMETPUYECKHE 3a/lauH,
CBSI3aHHBIE C COOTHOUICHUSIMU
MEXIY TUIOIIAASIMU
MOBEPXHOCTEH H 00BbEMaMuU
MOAOOHEBIX TEII.

IIpoBoauth  JIOTHYECKH
KOPpPEKTHBIE A0Ka3aTelbHbIe
paccysKaeHHusl TPU PEIICHUU
re€OMETPUYECKUX 3ajad,
CBSI3AHHBIX C BBIYHUCICHUEM
O0BEMOB TE€T C TMOMOIIBIO
OIPENEIIEHHOIO  UHTErpaia,
HAXO0XJIEHUEM COOTHOLICHHMS
MEXIY TUIOMIAASIMU
MOBEpXHOCTEH H 00BbEMaMu
MOJO0HBIX TEN.

AHaM3upoBaTh 151
MO/IJINPOBATh HAa  S3BIKE
reOMeTpUn peasibHbIe
CUTyalliu,  CBSI3aHHBIE  C
00bEMaMU U TOBEPXHOCTIAMHU
TN, Ha JOKA3aTelIbCTBO M Ha
HAXO0XJICHUE T€OMETPUUECKUX
BEITMYUH
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IToBTOpEHUE,
00001IIEHNE
cucTeMaTH3anus
3HAHUH
(25 4)

Oo6o0maroriee MOBTOPEHUE
MOHSATUH U METOJIOB Kypca
reomerpun  10-11  kiaccos,
CUCTEMaTHU3alMsl 3HAHUH.

Ucropus pa3BUTHS
CTEpPEOMETPUU KaK HayKd U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars
CTEPECOMETPUYCCKUE  3aJauu
Ha JI0Ka3aTeIbLCTBO
MaTeMaTUYECKUX OTHOIIECHUH,
Hax0XJICHUE TCOMETPUIECKUX
BeIMYUH  (IJIMH,  YTJIOB,
IJIOIIAICH, 00BEMOB).

HUcnoas3oBatrh npu
pELIEHUU CTEPEOMETPUUYECKUX
3a1a4 MJIAHUMETPUUYECKUE
(haKThl 1 METOJIBI.

IIpoBoautrh  JIOTHYECKH
KOPPEKTHBIE JI0KA3aTEJIbHbIC
paccyXI€HUsl TMpU PEUICHUU

CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKUX 33/1a4.

CpaBHuBaTBH "
aHAJIM3UPOBATb  pEalibHbIC
CUTyaluu u BBISIBIISITh
BO3MO>KHOCTb eé
MOJICTUPOBAHUS Ha  SA3BIKE
Tr€OMETPHH.

MoaenupoBarh peaibHyIO
CUTYaIUIO Ha SI3BIKE

r€OMETPUU U HCCJIe0BATh
IIOCTPOEHHBIE MOJEIH, B TOM
YUCJIE M C MCIHOJIb30BAaHUEM
amnmapara anreOpsl.
HUcnoab3oBarh
KOMIIBIOTEPHBIE  MTPOTPAMMBbI
IIPU pELIEHUN 3a]1a4.
Hoay4yars
NpeacTaBjJIeHne O TEOMETPUI
KaK O pa3BHUBAIOIIECICS HAyKe,
HCCIIEAYIOIEH OKPYKAKOIINN
MUp, CBA3aHHOU C peanbHbIMU
00BEKTaMHU, IIOMOTaloIICH
pELINTD peanbHbIe
YKU3HEHHBIE CUTYallUd O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTbD
N CTATUCTHUKA»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTaTUCTHKA» YIAyOJIEHHOTO YPOBHS SIBISETCS
MPOJIOJKEHUEM U PAa3BUTHEM OJHOMMEHHOIO y4eOHOIro Kypca yriIyOJIEHHOTO YpPOBHS
ocHoBHOM mmkonbl. Kypc mnpeagnasHaueH i (opMupoBaHus y OOydaromuxcs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMaHUSA pPOJIM TEOPUH BEPOSATHOCTEM  Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl W3Y4YEHMs CIy4dailHbIX COOBITHM, BEIMYUH U
npoueccos. [Ipu n3yueHun kypca odoramaroTcs MpeICTaBIeHHs yJaluxcs 0 METOAax
UCCIJIEIOBaHMsI U3MEHUMBOIO MHUPA, pa3BUBACTCS IOHUMaHUE 3HAYUMOCTU U OOIIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HampaBi€HO Ha 3aKpEIUICHHE 3HAHUM, MOJYYEHHBIX IpU
U3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHE IPEACTABICHUA O CIIy4alHBIX
BEJIMYMHAX M B3aMMOCBS3IX MEKIYy HMMH Ha BaXKHBIX NPHUMEPAX, CHOKETBI KOTOPBIX
MOYEPIHYThl M3 OKpyKawlero mupa. B pesynprate y 00ydarommxcsi IOJIKHO
chopMUpOBaTbCA MpEJICTaBICHHE O Haubosee yNOTPEOUTENbHBIX U OOLIMX
MaTE€MaTUYECKUX MOJEISIX, HUCHOJIb3YEeMbIX JIA ONUCAaHWS AHTPONOMETPUYECKUX U
neMorpaUyeckux BEJIMYUH, NOrPEIIHOCTEd B pa3iM4YHbIE pPOJa HU3MEPEHHSX,
JUTUTEIIbHOCTH 0€30TKa3HOU pabOThl TEXHUYECKUX YCTPONUCTB, XapaKTEPUCTUK MACCOBBIX
ABJICHUM W TIPOLIECCOB B 0OIIecTBE. YUeOHbI Kypc sABisgeTcs 0a30i il OCBOCHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAMMBIX CHEIHAIUCTaM HE TOJIBKO
VMHXEHEPHBIX CHELUAIBHOCTEN, HO TAKKE COLMAIIBHBIX U IICUXOJIOTMYECKUX, TOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHBIE HAyKHM B 3HAUUTEIBHOW MeEpe HCIOJb3YIOT ammapaT
aHanu3a OO0JbIIMX JaHHBIX. L[eHTpalbHYIO YacTh Kypca 3aHMMAET OOCYKJIEHHUE 3aKOHA
0O0JBIINX YUCEN — (PYHITaMEHTAJIbHOTO 3aKOHA MPUPOJIbl, UMEIOILIETO MATEMATHYECKYIO
dhopmanuzaruio.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LIEJSIMU B CTPYKType Y4yeOHOro Kypca
«BeposTHOCTh M CTATUCTUKA» CPEIHEH HIKOJIbI Ha YriayOJIEHHOM YPOBHE BbIJEIICHBI
OCHOBHBIE cojepxareibHble JUHUM: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U
«Crny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIIUX YUCEID».

[ToMUMO OCHOBHBIX JJMHUH B KypC BKJIIOUEHBI DJIEMEHTHI TE€OpUH TpadoB U TEOPUU
MHOECTB, HEOOXOMMBIE ISl TOJIHOLEHHOTO OCBOEHHUS MaTepHaia JaHHOrO y4eOHOTO
Kypca U CMEXHbIX MAaTEMaTHYECKUX YUYEOHBIX KypCOB.
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Conepxanue nuHun «CiiydailHble COOBITHSI U BEPOSITHOCTHY CIIYKUT OCHOBOM JIJIst
(dbopMupoBaHUs MPEACTABICHUN O paclpeieieHN BEPOSITHOCTEH MEXIy 3HAUYCHUSIMU
CIy4YalHbIX BEIWYMH. BaKHYI0 4YacTb B 3TOW COJAEPKATEIBHOW 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 IIKOJbHUKOB HAa ONHCAHUM U W3YYEHUU
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpPENCIICHUSIM.

B kypce mnpenycMarpuBaeTcs O3HAKOMHUTEIBHOE W3YUYECHHE CBSI3U MEXKAY
CIIy4alilHBIMH BEJIMYMHAMHM W OIMCAaHUE 53TON CBSI3W C MOMOIIBI0 Kod(uimeHTa
KOPPEJISALIMU U €r0 BEIDOPOYHOTO aHAIora. JTH 3JIEMEHTHI COJEPKAHUS pa3BUBAIOT TEMY
«/Inarpammsbl paccerBaHus», H3yYEHHYIO B OCHOBHOM IIKOJIE€, U BO MHOTOM OIUPAIOTCS
Ha CBEJICHUS U3 KypCOB aireOpbl U TEOMETPUH.

Emé oauH 31eMeHT COAepKaHMsl, KOTOPBIA MPEUIaraeTcs Ha O3HAKOMMTEIBHOM
YPOBHE — TIOCJIEI0BATEIBHOCTh CIy4YallHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIINX B
eAuHUIy BpeMeHH. O3HaKOMIIEHHE C PACIIPEAECICHUEM BEPOSATHOCTEN KOJIMYECTBA TAKUX
COOBITUM HOCHUT pPa3BHUBAIOLIMN XapakTep W SABISETCS aKTyalbHbIM A OyAYyLIUX
a0UTYpUEHTOB, TMOCTyHAlOIMX HAa Yy4eOHble CHENUAIbHOCTH, CBSI3aHHBIE C
0OILIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHHUEM.

MECTO KYPCA B YYEBHOM IIJIAHE

B YueOHOM miaHe Ha n3yyeHue yueOHOro Kkypca «BeposiTHOCTh M CTAaTUCTHKa» Ha
yriyOJN€HHOM ypOBHE OTBOAUTCA | yyeOHBIM Yac B HENEIIO0 B TEUEHHE KAXKIOro roja
oOyuenusi, Bcero /0 ydeOHBIX YacoB.

IHJIAHUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUSA
MNPUMEPHOM PABOUYEHN MIPOI'PAMMBI (IIO TOJAM OBYUYEHMUS)

OcBoenune yueOHOTO Kypca « BeposSTHOCTh M CTaTHCTHKA» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl JMODKHO OOECIEYMBATH JOCTIKCHHE CIEMYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 kaacc

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

rpade, Lemnb, LUK, JEePEBO, CTENEHb BEPUIMHBI, JEPEBO CIYy4YaHHOTO HKCIIEPUMEHTA.

e CB0OOAHO OMEpUPOBATH MOHATHUIMU: CIYHYANHBIA HKCIEPUMEHT (OMBIT), CIy4ailHOE

COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (PJIEMEHTApHBIH HCXOJ) CIIy4ailHOTO
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OMbITa; HAXOAWTh BEPOSATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

e Haxoautb u (QopMynanpoBaTh COOBITHS: IEepeceueHue, OOBEANHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNb30BaTh AUAarpaMMbl Diiepa,
KOOPAMHATHYIO TMPSAMYIO JUIsl PEIICHUs 3a7ad; IOJb30BaThCSA (POPMYION CIOKECHUS
BEPOSTHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA.

e OnepupoBaTh MNOHATHAMM: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIYy4YallHOTO HSKCIEPUMEHTA; HaXOAWTh BEPOATHOCTU
COOBITUI C TOMOIUIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIIy4alHOTO OMBITA, UCIIOJIb30BAThH
dbopMyily ToNHOM BeposiTHOCTH, GopMyny baiieca mpu pelieHUM 3ajad; ONpeneisTh
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U IO OpraHu3aliy CIIy4aitHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh H3yYEHHbIE KOMOMHATOPHBIE (POPMYJIbI JJISl NEPEUUCIICHUS 3JIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, PEUICHUs 33Jad MO0 TEOPUU
BEPOSATHOCTEM.

e CBOOOAHO ONEpUpOBaTh MOHATUAMH: OWHAPHBIA CIIy4YailHbI ONBIT (HUCIIBITAHUE),
yCIeX U Hey/daua, He3aBUCUMBbIE UCIIBITAaHUS, CEPUsI UCTIBITAHUI; HAXOUTh BEPOSITHOCTH
COOBITUI: B CEpUM UCHBITAHUI /10 TIEPBOrO ycliexa; B CepuM UcIbITaHu bepHymiu; B
OTIBITE, CBSI3aHHOM CO CIy4ailHbIM BEIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

e CBOOOJHO oOmepupoBaTh MOHATUSAMHU: Cly4yailHas BEJIMYMHA, pacHpeleeHHe
BEPOSATHOCTEHW, JAuarpaMma pachpenefieHusi, OuHapHas Ciy4yailHas  BeJIMYMHA,
reoMeTpu4YecKoe, ONHOMHUAJILHOE pacipeiesieHue.

11 knace

e OnepupoBaTh MOHATUSMH: COBMECTHOE PACHPENEIICHUE JIBYX CIIyYaWHBIX BEIUYMH;
MCIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeiesieHusl ABYX CIydyalHBbIX BEIUYUH IS
BBIJICTICHUS PACIPEIECICHUs KaXIO0M BEIWYMHBI, OINPEIEICHUs HE3aBUCUMOCTH
CJIy4alHBIX BEJINYMH.

e CBOOOAHO oOMEpPUPOBATH IMOHATHUEM MATEMATHUYECKOTO OXUAAHUS CIIy4alHOU
BEJIMYMHBI (pacnpesiesieHus1); MPUMEHATh CBOMCTBA MAaTEMaTUUYECKOrO OKUJAHUS MPHU
pElIeHWH 3aJa4; BBIYUCIATH MAaTEMaTHYEeCKOE OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOTr0 PACIIPEIEIICHNAN.

e (CBOOOJHO oOmEpuUpOBaTh MOHATUSMHU: JUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI;, IIPUMEHATH CBOMCTBA JUCIIEPCUU CIYy4YalHOU BEJIUYUHBI
(pactipenienieHus) MpU  PEUICHUM 3a]ad; BBIYUCIATH JIUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIIBHOTO pacipe/ieICHUH.

e BbuucnasaTe BbIOOPOYHBIE XapaKTEPUCTHKH IO JAaHHOM BHIOOpPKE M OLICHHMBATH
XapaKTePUCTHUKH  TeHEpalbHOM  COBOKYNMHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
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xapaktepuctukaM. OIlIEHHBaTh BEPOSTHOCTH COOBITUA M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, T0JIb3YSACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEPKAHUE YYEBHOI'O KYPCA (IT1O I'OAAM OBYUYEHMUAA)

10 xnacce

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

CiydaifHble SKCIEPUMEHTBHI (OMBITHI) U CIIy4yalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITHst  (ucxonbl). BeposiTHOCTh chydaiiHOro coObITHS. biM30ocTh 4YacTOThl U
BEpOSITHOCTU COObITHH. Ciy4ailHble OMNBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

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

YcnoBHass BEpOATHOCTb. YMHOKEHHME BEpOSATHOCTEW. JlepeBo cirydallHOToO
skcriepumenTa. dopmyna mosHOW BeposTHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanust. CepHsi HE3aBUCUMBIX HUCIBITAHUW 10 MEpBOro ycmnexa. llepectaHoBkU u
(daxropuain. Yucno coyeranuid. Tpeyronapuuk [lackans. @opmyna 6mHoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHU bepHymu. CiyyaiiHblil BEIOOpD M3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactipenenenusa. Omnepanuu Haj Cly4yallHBIMA BeJIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [I[pumMepsl pacripeiesieHnii, B TOM YHCIIe TEOMETPUYECKOe 1 OMHOMHUATILHOE.

11 kaace

CoBMeCTHOE pacnpeieieHue ABYX CIy4alHbIX BeIMYMH. He3aBUCHMMBIE ClydailHbIe
BEJIMYUHBI.

MaremaTuyeckoe OXUJAaHUE CIIlydallHOM BenuuuHbl (pacrnpeneneHus). [Ipumepsl
MPUMEHEHUs MaTEMATUYECKOTO OXKHUaHUs (CTpaxoBaHHe, JoTepes). MaTreMaTtnyeckoe
OXHJaHUEe OWHApPHOM clydallHOM BeTWYMHBI. MaTeMaThueckoe OXKUJAaHUE CYMMBbI
CIy4yalHbIX BeJIMYMH. MaTeMaTH4ecKoe 0KMJIaHUuEe TEOMETPUUECKOTO U OMHOMHUATILHOTO
pacnpeeeHui.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHCHHME CIIy4allHOW BEJWYWHBI (paclpeesiCHHs ).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKkoe  OXKHJaHUe
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYUH. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pachpeneneHus. Jucnepcust u ctanaapTHOE
OTKJIOHEHUE I'€OMETPUUECKOTO PACIIPEIECIICHHUS.
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HepapenctBo YeoniméBa. Teopema Uebniméra. Teopema bepuymim. 3akoH 00IbITHX

yucen. BpIOOpoYHBIM  MeTOA  MccienoBaHWi.  BpIOOpoUHBIE

OHCHHB&HI/IC BCPOATHOCTH COOBITHS 1O BI)I60p0‘IHI)IM JaHHBIM. HpOBepKa HpOCTef/'IIHI/IX

XapaKTCPHUCTHUKU.

TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeprisHble ciydaiinble BeauuuHsbl. [Ipumepsl. yHKIUA IIIOTHOCTH BEPOSITHOCTH
pacnpezeneHus. PaABHOMEpHOE paclpeesieHue U €ro CBOMCTBA. 3aJau, PUBOISALINE K
3amaun,

MOKa3aTeIbHOMY  PACIPEIEIICHUIO.

pacinpcaciCHuro. cI)yHKIII/Iil INIOTHOCTHU BCPOATHOCTH ITOKA3aTCIIbBHOT'O PACIIPCACIICHUA,

IPUBOJAIIAE K  HOPMAJIBHOMY

(I)YHKLII/ISI INIOTHOCTHU BCPOATHOCTH HOPMAJIBHOTO PACIIPCACIICHUA. CDYHKHI/IH IIJTIOTHOCTHU

1 CBOMCTBA HOPMAJIBHOT'O PACIIPCACIICHU.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, MPUBOIAIINE K

pacnpenenenuto [Tyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.

CoBMecTHbIE HAOMIOAEHUS ABYX BEJIMYUH. BBIOOPOUHBIN KOADOUIMEHT KOPPEISIUU.

Paznuuue mexy NTUHEHHOW CBSI3bIO M IPUUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas

perpeccusi, MCTOA HAMMCHBIINX KBAaAPAaTOB.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» (110 'OAAM OBYUYEHUS)

10 xaacce ( 34 u)

Ha3zBanue pasnena
OcHOBHEBIE BH/BI
(Tembl) OcHOBHOE coiep:KaHue
AEATEJbHOCTH 00y4al0LIUXCH
(KOJIMYeCTBO YaCOB)
daemeHThl Teopuu | ['pad, CBSI3HBIN rpad, | IlpeacTraBiasiTb OOBEKTHI U
rpajgos IIPE/ICTABIICHNE 3a/1auun C | CBSI3M MEXIy HUMU C ITOMOILBIO
(RR)) nomompto  rpaga. CreneHsb | rpada, HaXOIUTh MYTH MEXKAY
(BanenTHOCTh) BepuuHbl. [lyTh | BepmmHamu rpada.
B rpade. Llenu u uukisl. ['padsl | BelgeasaTs B rpadge mnenu u
Ha TIOCKOCTH. JlepeBo | UKIIBI.
CIIy4ailHOT0 SKCIEpUMEHTA Crpoutsh TepEBO 1o
OINMCAHUIO CIIYYaWHOI'O OIBITA,
OTHCHIBATh CIydyallHbIe COOBITHUS
B TEPMUHAX JI€pPEBA.
Pemiaty 3agaum ¢ 1OMOIIBIO
rpados
Cayu4aiinbie Cnyuaiinbie DKCIEPUMEHTHI | BblAeJATH U ONMCHIBATH
ONbITHI, (OTIBITHI) W CITy4alHbIE COOBITUSI. | CITydaliHbIE COOBITUS B
cJIy4ailHble DJIeMEHTapHbIE COOBITHS | CIIy4ailHOM OIIBITE.
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coObITHA U | (MCXOJibl). BepostHocTh | @OpMYIHPOBATH yCIOBUS

BEPOSITHOCTH CIIy4alHOI'0 COOBITHS. | IPOBEJICHUS CITy4YaHOTO OTBITA.

coObITHI BepostHocTH COOBITHIA B | Haxoaursp BEPOSITHOCTH

3 ) OMBITAX C PABHOBO3MOXKHBIMH | COOBITUI B OIbITax C
AJIEMEHTAPHBIMU COOBITUSIMU PaBHOBO3MOHBIMH

AJIEMEHTAPHBIMH UCXOIAMU

Onepauuu Haj | I[lepeceuenne, o0bpenuHeHue | Ucnosb3oBaTh arpamMMbl

MHOKECTBAMU M | MHOXKECTB 151 cOOBITUH, | Diiiepa u BepOaIbHOE OMUCaHUE

COOBITHAMMU. MPOTUBOMOJIOKHBIE  COOBITHS. | COOBITU  TPU  BBINOJHEHUH

Caoxkenue u | Dopmyna CJIOXEHUS | OTIepalivii HaJl COOBITUSIMHU.

YMHOKEHHUE BEPOSITHOCTEN VYcnoBHas | OueHuBaTh U3MEHEHHE

BEPOSITHOCTEM. BEPOATHOCTb. YMHOXEHHE | BEpOSTHOCTEH COOBITHI IO Mepe

YciaoBHas BEPOSITHOCTEH. dopMmyiia | HACTYIUICHUS IPYTUX COOBITHI B

BEPOSATHOCTD. YCIIOBHOM BEPOSITHOCTH. | CIIy4YalHOM OIIBITE.

He3aBucumelie dopMyna NOJIHON BEpOATHOCTH. | PemnaTh 3a1aun, B TOM YuUCIIE C

co0bITHA ®opmyna baiieca. HezaBucumeble | HCIIOIBb30BaHUEM nepesa

S v) COOBITHS cily4yailHoro ombita, (opmyi

CII0KEHUS u YMHOKECHUSA
BEPOSITHOCTEN

DJIEMEHThI KomMOunaropnoe npaBwio | @OpMyJTHPOBATH U 10Ka3bIBATh

KOMOUMHATOPUKHU yMHOeHHs. [lepecTaHOBKM H | KOMOMHATOPHBIE (DAKTHI.

(B v) dakropuan. Yucino coueranwii. | Mcnosab30BaTh MIPaBUIIO
TpeyroybHuK [Tackans. | yMHOXEHUS, U3y4YECHHBIE
®opmyna 6unoma Herotona KOMOWHATOpPHBIE (OPMYJIBI ISt

[IEPEYUCIICHUS 3JIEMEHTOB
Pa3IMYHbIX MHOXECTB, B TOM
YHCJIE AJEMEHTapHBIX COOBITUI
B CIIyYallHOM OIIBITE.
IMonb3oBaTbest  QopMyniol u
TpeyroapHukoM [lackamsa s
ONPEAECTICHUS YUCIIa COUECTAaHU M.
IIpumensaTs (opmyny OuHOMa
HeroTona njst mpeoOpa3zoBaHus
BBIPAKEHUN

Cepun bunapHbiii  cnydaiiHeiii  onbIT | Pa30uBath CJIOXKHBIE

MOCJIeI0BATEJIbHBIX | (MCIIBITAHUE), YCIEX U HEyAaya. | KCIIEPUMEHThl Ha OTJIEJbHbIC

UCIBITAHUM. He3zaBucumbie VCTIBITAHUS. | UCTIBITAHUS.

UcnbiTanus Cepus HE3aBUCUMBIX | PemiaTth 3agaud  Ha  TIOHUCK

bepnyJuiu. UCIIBITAaHUI JIO TIEPBOTO yCTEeXa. | BEPOSTHOCTEH COOBITHI B CEpHUH

Cayuaiinbiii Bb100p | Cepus HE3aBUCHUMBIX | HCIIBITAHUM 10 IIEPBOTO ycIiexa

us3 KOHEYHOM | NCIIBITAaHUN bepnyiumi. |[u¥ B cepUsX  MCIBITAHUMN

COBOKYITHOCTH Crnyualinbiii BBIOOp U3 KOHEUHOU | bepHyu, a Takke B OMbITax co

(S v) COBOKYITHOCTH. CIIy4ailHbIM BBIOOpOM u3

KOHEYHOM  COBOKYITHOCTH  C
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[IpakTnueckas pabora C | UCIIOJIB30BAaHUEM
UCIIOJIb30BAaHUEM DJJIEKTPOHHBIX | KOMOMHATOPHBIX  (PAKTOB U
Ta0JIUII dbopMyJll, B TOM YHCIIE B XOJI€
MPAKTUYECKON paboThI Cc
MPUMEHEHUEM CTaHJJaPTHBIX
byHKIMA
Cayuaiinbie Crnyuaiinas BennuuHa. | OcBauBaTh HOHSTHS:
BEJIUYHMHBI Pacnipenenenne BEpOATHOCTEH. | ClydalHast BEJIMYMHA,
pacnpeejaeHust Jwnarpamma pacnpenenieHus. | pacupeaeieHue, Tabnuua
(16 1) Onepauun Haj CIy4yallHBIMHU | paclpeleNICHuUs, IyarpaMmma
BEJINYMHAMM. [Ipumepsl | pactipeeneHusl.
pacrnpeieIeHAN. bunapnas | HaxoguTs 3HaueHUs CyMMBI U
Cilly4yaiHas BEJIMYMHA. | IPOU3BEICHUS CIIy4alHbBIX
['eomeTpuueckoe BEJINYHUH.
pactpenenenue. bunomuansHoe | CTpouTh OWHapHBIE
pacnpeneseHue. pacrpeneneHuss o ONUCAHUI0
MartemaTtudeckoe OKHMJIaHUE | COOBITUM B CITy4alHBIX OIBITAX.
CIIy4YalHOU BesnunHbL. | CTPOMTL W pacrno3HaBaTh
CoBMecTHOE  pacnpenesieHUue | TEOMETPUUECKOE U
JIBYX  CIy4YalHBIX  BEJIUYMH. | ONHOMHUAIBHOE PaCIpeneICHU.
HesaBucumele cinyvarsble | PemiaTh 3a1aum Ha BEIYMCIIEHUE
BEJIMYHHBI. CBolicTBa | MATEMATUYECKOTO OXKHUIAHUS.
MareMaTu4eckoro  oxujaanus. | CTpouTs COBMECTHBIE
MaremaTtuyeckoe OKHJIAHUE | pacIpeIeIICHUS.
OuHapHOM cinydaitHou | M3yuartsb CBOWCTBA
BEJIMYMHBL. ~ MaTeMaTHuuecKoe | MATEMAaTHYECKOTO OKUJAHNUS.

OXXHJAHUE TE€OMETPUUECKOro U
OMHOMHUAJILHOTO
pacnpenenenuii. Jucnepcuss u

CTaHJapTHOE OTKJIOHEHHE.
Hucnepcus OnHapHOUN
CIIy4ailHOM BEJIMYMHEI.
CaoiicTBa JVCIIEPCHH.
MartemaTtudeckoe O)XKHJIaHHUE
NPOU3BEICHUS U  JIUCTIepCUs
CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BEJINYUH.
Hucnepcust OMHOMHAIILHOTO
pacnpeeseHusl.

[TpakTnueckas pabora c
UCITOJIb30BAHUEM DIJIEKTPOHHBIX
TaOJINII

Pemiary 3agaum ¢ IOMOILIBIO
V3YyYEHHBIX CBOWCTB.

[lo wu3ydenHsiM (dopmynam
HAXOJAUTh MaTEMATUYECKUE
0KMJAHUS CITyYalHbIX BEJIMYMH,
MMEIOINX TE€OMETPUUYECKOE U
OMHOMUATLHOE PacCIpeICIICHUS

OcBauBaTthb MTOHSTHS:
JUcrepcus, CTaHJIapTHOE
OTKJIOHCHUE CIIy4alHOU
BEJINYMHBI.

Haxogutrh  gucnepcuro 1o
pacrpeneneHuIo.

N3y4yarb CBONCTBA JUCIIEPCUMN.
[Io wu3ydeHHeIM  Qopmynaam
HAXOAUTh TUCIIEPCUIO
OMHOMMAJILHOTO
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pacnpeneneHusi, B TOM 4HUCIe
X0/JI€ MPAKTUYECKON pabOThI

11 kaacc (He meHee 34 1)

Ha3Banue pasaena OcHOBHOE coep:KaHue OcHOBHBIE BH/IBI
(TeMbl) AeSITEJIbHOCTH
(KoJIM4eCcTBO 4acoB) o0yuawumuxcs
3akon  Oouabmux | HepaBeHcTBO YeObimeBa. | Paz0Oupars  j10Ka3aTenbCcTBa
quceJ Teopema UeOspimena. Teopema | Teopem.
S v) bepnynmu. 3akon  Oonbmiux | OcBauBaTh BBEIOOPOYHBII
yycen. BbIOOpOYHBI  METOX | METOA MCCIIEOBAaHUM, B TOM
HCCIIETOBAHUM. YUCJIE B XOAE IPAKTHYECKON
[IpakTnueckas pabora C | paboThI
UCIIOIb30BAaHUEM  AJIEKTPOHHBIX
TaOJIHII
JIeMEeHTbI I'enepanbHas coBokynHocTh U | OcBauBaTh MTOHATHSL:
MaTeMaTHYeCKOM | CilydanHas BBIOOpKA. | TeHEepalibHasi COBOKYITHOCTb,
CTATUCTHUKH 3HaKOMCTBO C BBIOOPOYHBIMH | BEIOOPKA, BBIOOPOYHOE
(6 9) XapaKTEPUCTUKAMMU. OueHka | cpegHee U BbIOOpOUYHAs
CpPEOHETO 151 JTVCIIEPCHH | TUCTIEPCHSL.
TE€HEPAJIbHOM COBOKYITHOCTH C | BhIYHCIATH BBIOOPOYHBIE
ITOMOUIBIO BBEIOOPOYHBIX | XapaKTEPUCTUKU U Ha HUX
XapaKTEPUCTHK. OuenuBaHue | OCHOBE OLICHUBATh
BEPOSITHOCTEM  COOBITUI  TI0 | XapaKTEPUCTUKHU TEHEPATHLHOM
BBIOOPKE. COBOKYITHOCTH.
Cratuctuyeckas runote3a. | OcBanBaTh NOHSATHSA:
[IpoBepka mpOCTEHIINX TUIOTE3 | CTATUCTUYECKAS TUITOTE3A.
C MOMOIIBIO CBOMCTB U3Y4YEHHBIX | OeHUBAaTh  BEPOATHOCTH
pacupeneneHun. coOBbITHI 51 MIPOBEPATH
[IpakTnueckas pabora C | IPOCTEUIIME THUIIOTE3bl Ha
UCIIOJIb30BAHUEM  DJIEKTPOHHBIX | OCHOBE BHIOOPOUYHBIX JTAHHBIX,
Ta0IuUIL B TOM 4YHCI€ B  XOJe
IPaKTUYECKON padOThI
HenpepbiBHbIE [Tpumepst HETMPEPHIBHBIX | SHAKOMUTBLCS TOHSITUAMMU:
cJIy4ailHble ciay4danHblx BennuuH. DyHKIMS | HENIpepbIBHAA CIly4JaiHasi
BeJIMYNHBI IJIOTHOCTH BEPOSITHOCTHU. | BEJINUMHA, HETMPEPBIBHOE
(pacnpenenenusi), | PaBHOMepHOEe pacnpeneneHue. | pacipeaeiieHue, byHKIHS
noxkaszarejbHoe M | [[pumepsl 3a1ay, TPUBOASIIUX K | INIOTHOCTU BEPOSITHOCTH.
HOpMAJIbHOE MOKa3aTEeIbHOMY u Kk | Haxonurp BEPOSITHOCTHU
pacnpenejieHust HOPMAJILHOMY paclpeieNieHusIM. | COOBITUH TI0 TaHHOW (QYHKIINH
(4 v) OyHKIUA IUIOTHOCTH | TNIOTHOCTH.
BEPOSITHOCTA  [OKA3aTEJIbHOTO | SHAKOMMTBLCH ¢ MOHATHSIMU:
pacrpeeneHus. @DyHKIHS | TOKA3aTEIbHOE
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IIJIOTHOCTHU BEPOATHOCTH
HOPMAJIBHOT'O PaCIIpPCACIICHUA

pacnpenesieHie, HOPMaJIbHOE

pacmpeseneHue.
BoiiessiTb  TI0  OMHCaHUIO
CITydaiiHbIC BEJIMYWHBI,
pacrpeiejIcHHbIC 1o

[IOKa3aTeJIbHOMY 3aKOHY,
HOPMAJIbHOMY 3aKOHY.
Pa30oupaTe npumepsl 3anad,

110

TTPUBOISIIINAX K
MOKa3aTEeIbHOMY
pacrpeiesieHuIo u K
HOPMAJIbHOMY
pacnpeeICHUI0
Pacnpenenenue [TocnenoBarenbHOCTh Bbigeasitb 10 OINHKCAHUIO
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX | CITy4alHOTO ONBITA BEJTUYUHBI,
(29 coObrtuii.  I[lpumep  3amauu, | pacnpeqeieHHbIe IO 3aKOHY
MpUBOIAIIEH K pacnpeneneHuro | Ilyaccona.
[Tyaccona. Pematps 3amaum, B TOM 4uclie
[IpakTueckas pabora C | B X0/ie MIPAKTUYECKOU padOThI
HCIIOJTIb30BAaHUEM DJICKTPOHHBIX | C IPUMEHCHHEM CTaHIAPTHBIX
Ta0JIHIL byHKIAN AIEKTPOHHBIX
Ta0JIuUIL
Ces3b me:xay | KoBapuanusi aByx ciy4daitasix | OcBanBaTh MOHSITHUS:
CJIy4ailHbIMM BEJINYMH. Koadbdumuent | koBapuarusi,  k0d3PPUIIUEHT
BeJIMYMHAMM KOPPEISALUN. CoBMecCTHBIE | KOPPETSILIUH, TUHEeNHHas
(6 9) HAOIIOJICHUS] JIBYX  BEJIMYMH. | 3aBUCUMOCTb.
Bri6opounbiii kodhureHT | OueHuBaTh XapakTep CBs3U
Koppemsauuu. Paznuuue Mexay | Mexay CIIy4alHbIMU
JMHEHHOW CBS3bI0 M NMPUYMHHO- | BEIMYMHAMHU,  UCXOIsd U3
CJIeICTBEHHOU CBSI3BIO. | IPUPOIBI JTAHHBIX U
JInnelinas perpeccus. | BBIYUCIEHHBIX
[IpakTuyeckas paboTta C | XapaKTEepPUCTUK.
UCIIOJIb30BaHUEM JJIEKTPOHHBIX | Mcnmosib30BaTh  AMarpamMmbl
Ta0JIHIIL pacceuBaHus LISt
U300paXeHUsI  COBMECTHOTO
paccenBaHUs JTAHHBIX.
Haxoauts k03 uiimeHTs
OCH JTMarpaMmbl, B TOM YHUCJIE
B XOJI€ MPAKTHUYECKOU PabOTHI
C MPUMEHEHUEM CTaHIapTHBIX
byHKIMI
O0001IEeHHE u | [IpencraBnenue JTAHHBIX c | [IoBTOPATHL U3YyUYEHHOE U
cHCTEeMATHU3AIUS MOMOIIIBI0 TAOJMI] U JAUArpaMM, | BEICTpauBaTh CUCTEMY 3HAHUHN
3HAHUM onucaTrejabHas CTaTUCTHKA,
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(10 a)

OMBITHI C PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMU  COOBITUSIMU,
BBIYKCIICHUE BEPOSITHOCTEN
COOBITUIL ¢  TpPUMEHEHUEM
dbopmyn u rpadUIECKUX METOIOB
(koopauHaTHas MpsiMas, JEpeBO,
nuarpamma Jidiepa), clydaiiHble
BEJIMYUHBI W  pacupenesieHus,
MaTeMaTHYECKOE OKHJIaHUE
CIIy4allHOW BEJIWYUHBI
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