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OenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka
(6a30BbIN ypoBeHB) (IpeameTHas objacTh «MaremaTuka U HHQOpMaTHKa») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHne 00yUICeHMS, INIAHUPYEMbIC PE3YIhTaThl OCBOCHHUS
IPOTPaMMBI [0 MaTEMATUKE, TEMATUYECKOE TIAHUPOBAHNUE.

[TosicauTenpHAs 3amMucKa OTpaXkaeT OOIIHe IeN U 3a7a9d U3yUeHUS] MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO OO0YyYaroluMUCH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKKe TOIXOAbl K OTOOpY COIepIKaHWUS,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTATOB.

Conmepxanne OOYy4YeHHsI pacKphIBacT COACpKATENbHBIC JUHHUH, KOTOPHIC
npearaTcs I 00g3aTeIbHOTO M3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1mero oOpa3oBaHwms.

[InanupyemMbie pe3ylbTaThl OCBOCHHSI MPOTPAMMBI O MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEPHOJ OOyYECHHs Ha YPOBHE
cpemHero oOmiero o0pa3oBaHusA, a TaKXkKe MPEAMETHBIE TOCTIKEHHUS O00ydaromerocs
3a KaXJIbIi TOJ] O0y4eHHUSI

INOACHUTEJIBHAA 3AIITMCKA

[IporpaMmMa 1O MareMaTMKE Ha YpPOBHE CpeIHEro ooOiero o0pa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ yué€TroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
OpEeIbSABISEMBbIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAAUIMA POCCUICKOTO
oOpa3zoBanus. Peanuzanuss mporpamMmbl MO0 MaTeMaTHKE OOECHEUMBAET OBJIAJCHUE
KJIFOUEBBIMA ~ KOMIIETCHLIMSIMU, COCTaBIIIIOIIMMHU  OCHOBY JJIA  CaMOpPa3BHUTHS
U HENpephIBHOIO 00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO U
MO3HABATEJIbHOTO PA3BUTHSI INYHOCTH O0YUYaIOIINXCS.

B nporpamme o maTemMaTHKE YUYTEHBI MJIEH U MOJ0KEeHHs KoHuenuuu pa3BUTHS
MaTemaruyeckoro oopazoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUY € Ha3BaHHEM
KOHIEMNINHM, MaTeMaTUYecKkoe OO0pa30BaHHE JOJKHO, B YaCTHOCTH, IPEIOCTAaBIATH
KOKJOMY 00y4aromeMycsi BO3SMOXXHOCTh JIOCTUKEHUSI YPOBHSA MaTEeMATHUYECKUX 3HAHUH,
HEO0OXOAMMOro JIJIsl JaJIbHEWIIel yCHeHON XK1U3HU B o01iecTBe. IMEHHO Ha pelieHue
ATOM 3a/1a4M HalleJIeHa IporpaMMa 1o MareMaTiuke 0a30BOT0 YPOBHH.

B snoxy umdpoBoit TpaHchopmaiuu Bcex cdep UYeIOBEUECKON NesITeIbHOCTH
HEBO3MOXXHO CTaTb O0Opa30BaHHBIM COBPEMEHHBIM UeJOBEKOM 0e3  0Oa3oBoi
MaTeMaTUYeCKOM MOJATOTOBKH. YK€ B IIKOJIE MaTEMATHKA CIY>KUT OMOPHBIM MPEIMETOM
JUISL W3Y4YEHUs CMEXHBIX JHCHMIUIMH, a B JKM3HM IIOCJI€ IIKOJIBI peajbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, UTO TPeOyeT MOJIHOIEHHOU
0a3oBoii 00II€00pPa30BaTEIBHOM IMOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIGHO TE€M, YTO B HAllld JHU PACTET YHUCIO CIEHUAIBHOCTEH, CBSI3aHHBIX
C HEMOCPE/ICTBEHHbIM MPUMEHEHHEM MAaTEMAaTUKH: U B c(hepe SKOHOMUKH, U B OH3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TyMaHUTApHbBIX cepax. Takum o6pa3om, KpyT
oOydarommxcs, s KOTOPbIX MaTeMaThKa CTAHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIMPSIETCA.



[IpakTHyeckasl MOJE3HOCTh MAaTEMATHKU OOYCIOBJIEHA TeM, YTO €€ MpPeaMETOM
ABISIOTCA (PyHAAMEHTaJIbHBIE CTPYKTYphI HAIlIETO MHpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOIIECHUS OT MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEIACTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsi Pa3BUTUS HAyYHBIX H
TEXHOJIOTUUECKUX uJeH. be3 KOHKpPETHBIX MaTEMaTUYECKUX 3HAHMM 3aTpyIHEHO
NOHUMAaHUE TPHUHIMIIOB YCTPOMCTBA M KCHOJb30BaHUS COBPEMEHHOM TEXHUKH,
BOCHIPUATHE U HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTH4YecKod  uHpopmaruu, ManodPQPeKTUBHA TOBCEIHEBHAS  IMpaKTUYecKas
NesATeNbHOCTh. KaXkioMy 4enoBeKy B CBOEH JKM3HU MPUXOAUTCS BBIMOIHATH JOCTATOYHO
CJIOHBIE PACUEThl U COCTABIIATh HECIIOKHBIEC aAJITOPUTMBI, HAXOJAUTh HY>KHbIE (hOPMYJIbI
U MPUMEHSTHh WX, BIAJACTh MPAKTUUYECKUMH MPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
MOCTPOCHUMN, YUTAaTh WH(MOPMAIMIO, TPEICTABICHHYI0O B BHUAY TaOJHI], IUarpamm
U TpaduKoB, KUTh B YCIOBUSX HEONPENEIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITU.

OAHOBPEMEHHO € pacllupeHueM c(ep NpUMEHEHUsT MaTeMaTHUKU B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MAaTUYECKUI CTUJIb MBIIIJICHUS,
MPOSIBIISIONIUICS B OINpenelEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3yueHus
MaTeMaTHKHd B apceHall MPUEMOB W METOJOB MBIIIJICHHUS YEJIOBEKAa ECTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIHS U JeAYyKIUs, 0000IIeHne U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KJacCupUKalusi U cucTeMaTus3alus, abcrparupoBanue U aHaiaorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUEHUM, NpaBWIa HUX KOHCTPYUPOBAHMS pPACKPBIBAIOT
MEXaHM3M  JIOTHUYECKUX  TOCTPOCHUU,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopMynpoBaTh, 0OOOCHOBBIBATh M JOKA3bIBATh CYXKICHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTHYECKOEe MbIIUIeHHe. MaTeMaTuke NpUHAUIeKUT BeAyllasl pojb B (POPMUPOBAHUU
JITOPUTMUYECKON KOMIIOHEHThl MBILIUIEHUS M BOCHUTAHUM YMEHHUH JIEHCTBOBATbH
10 3a/laHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B npouecce pemieHuss 3agady — OCHOBHOM YyYeOHOM JESATEIBHOCTH Ha  ypOKax
MaTEeMaTHKHU — Pa3BUBAIOTCSA TBOpUYECKAs U MPUKIIATHAS CTOPOHBI MBITIIICHUSI.

OOyuenne maTemMaTHke JAaET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMoOHAIBHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HambOoJee MOIXOJISAIINe
SI3BIKOBBIE, CHMBOJIHMUYECKHE, TpaduyecKue CpeACTBA IS BBIPAXKECHHUS CYXACHUU U
HATJISHOTO UX MPEICTaBICHHUS.

Heo0xoauMbpiM KOMITOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUU
SBJISIETCS 0011Iee 3HAKOMCTBO C METO/IaMHU MO3HAHUS JeHCTBUTEILHOCTH, MPECTABICHUE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX NIPHUMEHCHHS MaTEeMaTHUKW I PEIICHUs
HAYYHBIX W MPUKJIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHNE BHOCUT
CBOM BKJIaJ B OpMUpPOBaHKE OOLIEH KYJIbTYphI YeJIOBEKA.

W3ydyeHne MaTreMaTUKHd CIIOCOOCTBYET SCTETHYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
NOHMMAHHIO KpPacoTbl M U3AIIECTBA MAaTEMaTHYECKHX PacCyXIEHUM, BOCHPUITUIO
reoMeTpUUYECKUX (POpPM, YCBOCHHIO HJIEH CUMMETPHH.



[IpuoputetnpiMu 1iensamMu oOyueHus: matematuke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SIBIISIFOTCS:

dbopMHpOBaHHE UEHTPAIbHBIX MAaTEeMaTHYECKUX TMOHATUNA (YHMCIIO, BEJIUYWHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCThb, (PYHKIHS), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHMs 00yUYaIOIIUXCS;

MoJIBeICHHEe OOYYaroIIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXkKAIOIIEro MUpa, MOHUMAaHNE MAaTEMATHUKUA KaK 4acTu
oO1el KyJIbTYphl YEJI0BEUECTBA;
pa3BUTHE WHTEIICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJaroImxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUW, KPUTUUYHOCTH MBIIIICHUS,
MHTEpeca K U3YUYEHUIO MaTEMAaTHKH;

dbopmupoBaHrue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MAaTEMAaTHYECKUE aCMEeKThl B pEabHBIX JKU3HEHHBIX CHUTYAIUSIX
U TpU U3YYCHUH JPYTUX Yy4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpPMYyJIHpPOBATH HX HaA S3bIKE MaTEMaTHKA U  CO3/1aBaTh
MaTeMaTUYECKHE MOJENIH, TIPUMEHATh OCBOEHHBIA  MaTEMaTHMYECKUW  ammapar
JUIS pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ad, MHTEPIPETUPOBATH U OIICHUBATH
MOJTYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIUHUSIMH cojiepxkaHusi matemaTtuku B 10-11 kmaccax sIBISIOTCS:
«Hucna u BeUKCIEHUS», «Anredpa» («AnreOpandeckue BBIpRXKECHUS», «YPaBHEHUS U
HEpaBEHCTBa»), «Hauana maTematuueckoro anainuza», «l'eometrpus» («I'eomeTpuueckue
burypsl 1 Ux CBOUCTBay», «l/3MepeHne reoMeTpUYECKUX BEIUYUHY»), «BeposTHOCTh U
CTaTUCTHUKa». JIaHHBIE JIMHUU Pa3BUBAIOTCA MapaJUIEIbHO, KaXJas B COOTBETCTBUUC
COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYroi, a B TECHOM KOHTAaKTe U
B3aumojeicTBuu. Kpome 9Toro, wux O0ObEIMHSET JIOTHYECKas COCTaBIIAIOINIAs,
TPaJUIIMOHHO MPUCYIIAs] MaTeMaTUKE U MPOHU3BIBAIOIIAS BCE MAaTEeMaTUYECKUE KYPChI U
coaepxkarenbHble JIMHUU. ChopmynupoBanHoe B PI'OC COO TpeboBaHUE «BIIAJICHUE
METOJJaMU JI0Ka3aTeNIbCTB, QJITOPUTMaMM pEIICHUs 3ajad, yMmMeHue (QopMyaupoBaTh
OTPENICNICHNsI, AaKCUOMBI W TEOPEMbl, MPUMEHSATH UX, IPOBOAUTH JOKa3aTeJbHbIC
pacCykJieHHs B XOJle pEIICHUS 3aJauy» OTHOCHUTCS KO BCEM YUYeOHBIM KypcaM, a
(dhopMUpOBaHUE JIOTMUYECKUX YMEHUM pachpenensercss Mo BceM rojamM oOyuyeHus Ha
YPOBHE CpeAHEro o0Iero 0oOpa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO MareMatuka sBIsSIETCS 0053aTEIbHBIM MPEIMETOM

Ha JJaHHOM ypOBHE oOpa3oBaHus. [IporpaMMmoi 1Mo MareMaTwke MpeayCcMaTpUBaETCS

H3yueHHe ydeOHOro mpeamera «MaremaTuka» B pamMKax TpEX y4eOHBIX KYpPCOB:
«Anrebpa W Hadama MaTeMaTW4YecKoro anamuza», «l'eomerpus», «BeposTHOCTh U
cTaTUCTUKa». DOpMUPOBAHUE JIOTMUYECKUX YMEHHM OCYILECTBIISIETCS Ha MPOTSHKEHUU
BCEX JIET OOy4YEHHS Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHMs, a IJIEMEHTHI JIOTHKU
BKJTFOYAIOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBIIIE YIEOHBIX KYPCOB.

OO0riee YnCIo YacoB, PEKOMEHIOBAHHBIX JIJIsI M3y4YeHUs MaTeMaTuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICJIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUSA

W3ydyenne mMaTreMaTHKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpPaBICHO
Ha JOCTIDKEHHE OOYYAIOIIMMHUCS  JIMYHOCTHBIX, METaNpeJAMETHBIX W TPEIAMETHBIX
00pa3oBaTENBbHBIX PE3YJIFTATOB OCBOCHHS YUEOHOTO TIpEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHMs
y oOyuatoterocst OyayT cpopMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI:

10 rpa:k1aHcKOro BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON ITO3HMIIMK OOYyYarOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WJICHAa POCCHICKOTO OOIIecTBa, MPEACTaBICHUE O MaTEMaTHYCCKUX
OCHOBax (hYHKIIMOHUPOBAHUS PA3JIUIHBIX CTPYKTYP, SBICHUM, TPOLIETYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OIIPOCHI U JIPYTro€), YMEHUE B3aUMOJICHCTBOBATh C COITMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH ¥ HA3HAYCHUEM;

11 maTpUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUMCKON TPaXJAHCKOW HWJIEHTUYHOCTH,  YBaKCHUS
K TMPOIIIOMY M HACTOSIIEMY POCCHUCKOW MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKEHUSIM POCCUUCKMX MAaTeMaTHUKOB M POCCHUHCKOW MATeMaTHYECKOM IIKOJIBI,
WCITOJIb30BAHUE ITUX JIOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax IKOHOMHKH;

12 nyXx0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUE JyXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUA, AITHUYECKOTO IIOBEIEHUS, CBI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUEHOI'O, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYUBOrO OyIyILEro;

133cTeTHYecKOro BOCIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, pEUIEHUH, PaCCyKIECHUH, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIIeKTaM pa3IM4YHbIX BUIOB UCKYCCTBA;

14 pu3uveckoro BOCIUTAHMUSA:

c(hOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECCKHUE 3HAHHMS B WHTEpecax
3I0pOBOTO W 0€30MacHOro o0Opas3a JKW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHM UM OTHbIXa,
peryispHas Gpuznyeckass akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHNUE TIPH 3aHATHSIX
CIIOPTUBHO-037I0POBUTEIHHON JIEATEITLHOCTBIO;

15Tpy10BOro BOCIUTAHUS:
TOTOBHOCTh K TPYJZly, OCO3HAHUE LIEHHOCTH TPYAOIIOOUs, UHTEPEC K Pa3IMuHbIM
chepam npodecCHOHANBHON JEATENbHOCTH, CBA3AHHBIM C MaTeMaTUKON U e



NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIE IKU3HEHHBbIE IUIaHbI, TOTOBHOCTbH M CIIOCOOHOCTH K
MaTEeMaTHYEeCKOMY OOpa30BaHHUIO M CaMOOOPA30BaHHMIO Ha MPOTSHKEHUU BCEH KHU3HH,
TFOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEHIEHUM MPAKTHUYECKUX 3a/a4 MAaTEMAaTHYECKOU
HaIIPaBJICHHOCTH;

163K0/10rMYECKOr0 BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJbTYphl, TOHUMAHHE BIUSHUS COLIMATIBHO-
HYKOHOMUYECKHUX ITPOLECCOB HAa COCTOSTHUE NIPUPOAHON U COLMAIBHOM Cpebl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJOTHMUECKUX NpoOJieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTEMaTUYECKUX 3HAHUW [UIsl pelieHus] 3ajad B OO0JAacTH OKpY’Kalolled Cpejbl,
IUTAHUPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBHM ISl OKpY’KaroLIei
Cpensl;

17 neHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKW U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTeMAaTHUUYECKOW HAyKHU Kak
cdepsl 4YeITOBEUECKOMN EeATeILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JJISI Pa3BUTHS
IIUBUJIN3AINK, OBJAJCHUC SI3bIKOM MATEMATHKH W MaTEMaTHYECKON KyJIbTypou
KaK CpEICTBOM  TIO3HAHWS MHpPA, TOTOBHOCTh  OCYIIECTBIATH  MPOCKTHYIO
U UCCJIEIOBATEIBCKYIO IEATENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe 0cBOSHUS IPOrpaMMBbI IO MaTEeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCATbHBIMHA TI03HABATEIBLHBIMH JCHCTBUSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU  JICUCTBUSIMU U yHUBEPCAIbHBIMU
PETYIISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3oBbie joruvyeckue 1eHCTBU:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUA MEXAy MOHATUSAMHU, (POPMYJIUPOBATH ONpEICIICHUS
NOHSTUN, yCTaHaBIMBATh CYIIECTBEHHBIH TNpPU3HAK KiIaccU(UKAIMK, OCHOBaHUS
JUTst 0000ILEHUsI U CPAaBHEHUSI, KPUTEPUU TPOBOJMMOTO aHAIN3a;

BOCIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHBIE, €IMHUYHBIEC, YACTHBIE U 00ILIKE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHUBOPEUHS
B (akTax, [aHHBIX, HAOJIONEHUSAX W YTBEPKICHUAX, TNpeiaraTb KpPUTEPUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUN;

JIeJ1aTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, 1€AYKTUBHBIX 1 MHIYKTUBHBIX
YMO3AKJIFOUECHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBAaTh apPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIECHHUS U BHIBOIBI;

BBIOMPATH CIIOCOO pemIeHus] yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEILHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCcKue 1eCTBUA.

UCIIOJIb30BaTh BOMNPOCHI KaK HCCJIECAOBATEIbCKMM HWHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIINE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIICIOBAHUE

[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEMaTHYEeCKOro OOBEKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]Ty 00BEKTaMH, SBJICHUSMH, ITPOIECCAMMU;

CaMOCTOSITeNIbHO (popMyIMpoBaTh OOOOIIEHUS H BBIBOABI 10 pe3yJbTaTam
MPOBEJEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCThH IMOJYUYECHHBIX
pe3yJIbTaTOB, BEIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBJIITH 1e(pUIUTHI HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh WH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh UM MHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPE/ICTABIICHNUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAA&KHOCTh MHGOPMALMU MO CaMOCTOSITENILHO CHOPMYJIMPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBbIC YHUBEpPCAJbHbIC YUeOHbIC JeHCTBUA:

BOCIIPHHUMATh U (DOPMYIIUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHSIMHU
¥ IeTISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 X0y PEIICHHsI 33]a4i, KOMMEHTHPOBATh
NIOJTYYCHHBIN Pe3yJIbTaT;

B XO0lle OOCYXIEHHsS 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMbl, PeIIacMOM 3a/iadyM, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PCIICHHS,
COTOCTABJISITh CBOM CYXICHHS C CYXACHUSMH JPYyrUX YYacTHUKOB JHaJiora,
OoOHapy>XHUBaTh Pa3InYUE M CXOJACTBO IMO3UIINMA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS,

NPEACTABIATh PE3yJbTaThl PEIICHUS 3aJa4yH, DIKCICPUMEHTA, HCCIICIOBAHMSI,
NPOEKTa, CAMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C y4YETOM 3ajaad
Npe3eHTAINNA U 0OCOOCHHOCTEH ayIUTOPHH.



PeryasitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JTeCTBHS
Camoopranusanms:

COCTaBJIAITH IJIaH, aJITOPUTM PELICHUS 33]1a4H, BBIOUPATh CIOCOO PEIICHUS C YUETOM
UMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJICKT:

BJIAZIETh HABBIKAMH I103HABATENBHON PEPIEKCHHA KaK OCO3HAHHUS COBEPILAEMBIX
JNEHUCTBUM M MBICIUTENbHBIX IIPOLECCOB, HMX pe3yibTaToOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJI IpOIEcca M pPE3ysbTara PEUIEHUS MaTeMaTHYeCKOU
3a]a4y;

OpEeIBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHM PELICHUM 3aJauH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINBCTB, JTaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa €M U YCIOBHSIM, OOBSCHATH NPUUMHBI
JOCTUKEHUS WK HETOCTHKEHUS Pe3yJIbTaTOB AESITEIbHOCTH, HAXOJUTh OMIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYaJIbHOU PabOThHI
OpU pEHIeHHH Y4YeOHbIX 3aJay, NPUHUMATh 1eJIb COBMECTHOM JEsTEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, paclpeneisTh BHIAbI padoT,
JIOTOBapuBaThCs, OOCYXKIaTh IpolecCc U pe3yibTrar padoTsl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyHmHoBbIX (opmax paboTsl (0oOcyxkaeHus, OOMEH MHEHMH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIMOIHITH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH CBOU
JeUCTBUS ¢ IPYIMMM WIEHaMH KOMaH/bl, OLIEHUBATh KA4eCTBO CBOETO BKJa/la B OOLIMiA
MPOJIYKT MO KPUTEPHUSIM, C(POPMYJIUPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDI

[IpenMeTHBIC pe3yJbTAaTBl OCBOSHHUS IMPOrPaMMbI 1O MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEero oo0Iero oopa3oBaHus MPEICTABICHBI 110 TOJaM 00yUYeHHUS
B paMKax OTJEIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiiaX IMpPOrPaMMbI
110 MaTEMAaTHKE.
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHAA 3AIIMCKA

VY4ebnblll Kypc «AnreOpa U Havajga MaTEMaTHICCKOTO aHAIHM3ay SIBISICTCS OJHUM
u3 HauOoJiee 3HAUYMMBIX B IPOrpaMMe CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIEYNBACT WHCTPYMEHTAJIbHYIO 0a3y A U3Yy4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYroil CTOPOHBI, (QOPMHUpPYET JIOTHUYECKOE
U aOCTpaKTHOE MBIIIEHUE OOYyYaroIIMXCsl HAa YpPOBHE, HEOOXOAMMOM JJisi OCBOCHMSI
y4eOHBIX KypcOB MH(QOpPMATHKH, OOLIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AureOpa M Hadaja MaT€MaTHYECKOro aHaiu3a» oOydaroluecs
OBJIaJIEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi OpMyIUpYyET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHaAJIM3a 3aKJIabIBAET OCHOBY
JUIsL YCIIEIIHOTO OBJIAJICHUSA 3aKOHaMU (PU3UKM, XUMHUH, OHOJOTHHM, NOHUMAaHUS
OCHOBHBIX  TEHJEHUMH HKOHOMHUKA M  OONIECTBEHHOW  KU3HHM, IO3BOJISIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,

YBEPEHHO HMCIO0JIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBlaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSAMU Pa3BUBAET
YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTHHHOCTH YTBEPXKACHUS,
UCIIOJIb30BaTh O0O0OIIEHWE M KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOIHIO,
(opMHpYET KpeaTUBHOE U KPUTHUECKOE MbIIITIEHUE. B X0/1€ n3yueHus areopbl U Havyal

MaTeMaTUYeCKOT0 aHaJlu3a Ha YPOBHE CPEAHEro 0011ero oopazoBaHus 00yyaroumecs
NOJIy4arOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOCHUS

MaTE€MaTUYECKUX MOJEIEH peaJbHBIX CUTYalM U UHTEPIPETALNN ITOTYyYEHHBIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BHIJJAIOIIMMHUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VYuebHbll Kypc anredpbl 1 Havall MaTEMaTHYECKOTO aHaiu3a o0JaaaeT
3HAYNTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM peaqu3yercs Kak 4epe3
y4eOHbII MaTepHall, CIOCOOCTBYIOIINNA (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
1 yepe3 crnenuduky yueOHOU JesTebHOCTH, TpeOyroleld caMOCTOsITEIbHOCTH,
AKKypaTHOCTH, IPOAOJKUTENbHOW KOHIIEHTPAMY BHUMAHUSI U OTBETCTBEHHOCTHU

3a MOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe Meroauku oOydeHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B cTpykType nporpaMmbl Mo ajiredpe U HadajgaM aHaJIu3a BBIICISIIOTCS CIEAYIOIINe
coJiepKaTellbHO-MeToiuYecKre JUHUM: «Yucna W BeUUCHeHUs», «DyHKIMM U
rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauama wmaTemMaTuyeckoro aHaiuzay,

«MHOXkecTBa W JOrMKa». Bce OCHOBHBIE COJEPKATENbHO-METOJIMYECKUE JIMHUU
M3YyYalOTCsl Ha TMPOTSHKEHUM JBYX JIeT OOydeHHsT Ha YpPOBHE CpEAHEro oOILlero
o0pa3oBaHUsl, €CTECTBEHHO JIOMOJIHAS APYT JIpyra U MOCTENEHHO HACHIIAsICh HOBBIMU
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TeMaMu U pazzenamu. J[aHHbBIN yueOHbBIN KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY
o0benMHAET B cebe coaepKaHHe HECKOJbKHUX MaTeMaTHMYeCKUX TUCIHUIUIMH: anreOpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAJIN3, TEOpUI MHOXKECTB U apyrue. [lo mepe Ttoro
Kak oOydJaromuecs OBIaJEeBAlOT BCE Oojiee HIMPOKMM MAaTEMaTHYECKUM amnmnapaTtoM,y
HUX TOCIEeAoBaTeIbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHYECKYI0 MOJENIb PEATbHON CHUTyallUW, IPUMEHSATh 3HAHUA, MOJYYEHHBIEB
y4eOHOM Kypce «Airedpa M Haudajla MaTeMaTU4YeCKOrOo aHallu3a», IJis pPEIIeHUs
CaMOCTOSITENIFHO  COPMYJIMPOBAHHOM  MaTeMaTHMUeCKOM  3agaud, a  3aTeM
UHTEPIIPETUPOBATH MMOTYUEHHBIN pe3ybTaT.

ConepxaTenpHO-METOANYECKAsT JUHUA «Yucna W BBIYMCICHUS 3aBEPIIACT
dbopMHpOBaHUE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HAyaTO Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHus 0c000€ BHUMaHUE yAesaeTcsl POPMUPOBAHUIO TPOYHBIX BEIYHCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCHOJb30BAaHUE pA3IMYHBIX (OpM  3alucu
JNEUCTBUTEIBLHOTO YHCIIA, YMEHUE PAllMOHAIBHO BBIIOJIHATH JICUCTBUS C HUMH, JI€JIATh
NPUKUJIKY, OLEHUBAaTh pe3yapTaT. OOydaroniyecss NoJay4aroT HABBIKM NPHOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opMme,
UCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

ConepxarenpHas JHHUS ~ «YPAaBHEHHUS W HEPABEHCTBA»  PEAIU3YETCS
Ha MPOTSHKEHUU BCEro 00yUyeHHs Ha YPOBHE CPETHEr0 OOIIETr0 00pa30BaHHUs, TOCKOJIbKY
B KaXJOM pa3fesie IpOorpaMmbl MNPETyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaroiuecs: OBJIaI€BAIOT PA3IUYHBIMU METOJAAMH PEIICHUS LEJIbIX, pallMOHAIbHBIX,
UPPALMOHAILHBIX, TIOKA3ATEIBHBIX, JIOTApU(MUUECKIX U TPUTOHOMETPUIECKUX YPAaBHEHHIA,
HEPaBEHCTB U UX cucTeM. [lomyueHHble yMEeHUs UCTIONb3YIOTCS [TPU UCCIIEIOBAHUM (PYHKIIUIA
C NOMOIIBIO NPOW3BOJHOM, PEIICHWM NPHUKIAIHBIX 331ad U 3aJad Ha HAXO0XKICHHE
HaMOOJIbIIMX W HAaWMEHbIIUX 3HauYeHMH (yHKUMU. JlaHHasg cojep)karesibHas JIMHHS
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHMI BBINOJHATH PACUETHI MO (PopMyiam,
npeoOpa3oBaHus IIENbIX, PAIMOHAIBHBIX, UPPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPOKEHUM, a TaKKe BBIPAXECHHM, CoJepKallux cTerneHu u yorapudmel. braromaps
U3YUYEHUIO anre0pandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIIIEHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PAacCyXKJI€HUW, pabOThl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. Ajredpa npezaraert
3¢ hEeKTUBHBIC HHCTPYMEHTHI JJIs1 PEIICHHSI TPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HarJIAHO JJEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOuYecKass JuHUS «DyHKIMM ©u  TpaduKu»  TECHO
NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  WM3Y4Y€HUsT  Marepuana. M3yuyeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB U
rpauKoB, HCHOJb30BaHME (YHKIMN [ pelleHdus 3a7ad U3 JAPYruX Yy4deOHBIX
NIPEAMETOB U PEAIbHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAIN30M, TaK U
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C pellieHneM yYpaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM O0mbIIoe BHUMAHUE YACISIETCS
(GbOopMHUPOBAHUIO YMEHHUS BhIpaXKaTh (OPMYyIaMHU 3aBUCUMOCTH MEX]Y pa3IMUYHbIMU
BEITMYMHAMH, WCCJIENOBATh TOJMyYeHHbIE (DYHKIMH, CTPOUTH WX Tpaduku. Martepuan
COJIep>KaTeNIbHOW JIMHUY HAIleJICH Ha Pa3BUTHE YMEHUH 1 HABBIKOB, MO3BOJISIIOIINX
BBIPQKATh 3aBUCUMOCTH MEXKIy BEIMUYMHAMU B Pa3IM4HON (hopMe: aHATUTHUECKOM,
rpaduueckoii u cioBecHoil. Ero nzydenne cnoco0CTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIILIEHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3ALlUU, UCIIOJIb30BAHUIO aHAJIOTUH.
CopepxarenpHass  JuHuA «Hauana wMareMaTMYeCKOro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3ajad,
JIOCTYITHBIX OOYYaroIIMMCS, Y KOTOPBIX MOSBIISETCS BO3MOXHOCTh MCCIIEIOBATh H
cTpouTh Tpaduku QYyHKIHHI, ONMPEAeaiaTh UX HAMOOJBINE W HANMCHBIIHNE 3HAYCHHS,
BBIUMCIIATh  MUIOMaaud Quryp u oOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHHS
npoueccoB. CoaepkaresbHas JMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTeMaTUYECKNX MOJEJEH pealbHbIX CHUTyallMil, HAXOXKJICHUS HAWIY4IlEero pPEIICHUSB
NPUKIAJAHBIX, B TOMUYHUCIE COLMAIbHO-DKOHOMHUYECKUX,  3aJadax. 3HAKOMCTBO C
OCHOBAMHM MAaTE€MAaTHMYECKOTO aHalu3a CIHOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
GbOpMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIILICHUS, (HOPMUPOBAHUIO yMEHUUN
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MAaT€MAaTUKH B HAyKE, TEXHUKE U HUCKYCCTBE.
OOyuaromiyecs y3HalOT O BBIJIAIOIIMXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKH, U KX aBTOpax.

ConepxxarenpHO-MeTOAUYECKass JuHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. T€OpEeTUKO-MHOKECTBEHHBIE MTPECTABIICHHUS
IPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHMKM M MpeAsiaraloT HauOoJsee
YHUBEPCAIBHBINA S3bIK, OOBEAUHSIONMINNA BCE pa3/iesibl MAaTEMATHKU U €€ MPUIIOKECHUM,
OHM CBSI3BIBAIOT Pa3Hble MaTeMAaTUYECKHE AUCUUIUIMHBI B eAuHoe uenoe. Iloatomy
Ba)KHO J1aTh BO3MOXKHOCTh 00YUaroieMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTEMATUKHU U UCIIOIb30BaTh €0 JJIsl BBIPAKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anredpa 1 Hauyana MaTeMaTUYECKOro aHAJIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTHUYECKOT'0 MOJIEIIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HABBIKH MOCTPOEHUSI MOJIENIeH peanbHbIX CUTyalud, HCCIEAOBAaHUS 3TUX MOAeNen
C TOMOIIBIO afmapaTa ajreOpbl W MaTEeMaTHYECKOTO aHalW3a W HWHTEpIpeTarun
MOJYYEHHBIX pEe3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIA W3 Ppa3esioB
pPOrpamMMbl, MOCKOJBKY BECh Marepuajd Y4yeOHOro Kypca UIMPOKO HMCHOJIb3YyEeTCs
JUISL pelieHusT TPUKIaAHBIX 3amad. [Ipu pemieHun peanbHBIX MPAKTHYECKUX 3aaad
oOyyJaroniyecsi pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BaTh aAHAJOTHI0, 0000ImAaTh U  KOHKPETHU3UPOBATh
npobiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 3a]1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUsI BCEX TeM Y4eOHOro Kypca «Ainrebpa u Hadana
MaTeMaTUYECKOTO aHAIN3a.

OO0riee 9ucio 4acoB, peKOMEH0BAHHBIX JJI U3YUEHUs YU4eOHOTO Kypca « Anredpa
1 Hayvajla MaTeMaThdeckoro anammsa», — 170 gacos: B 10 kimacce — 68 yacoB (2 yaca
B Henenmo), B 11 kiacce —102 vaca (3 yaca B Hesiedio).
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COAEPKXAHUE OBYYEHUA

10 KJIACC
Yuciia v BbIYUCICHUSA

Pannonanpupie uyncna. OOBIKHOBEHHBIE M JIECSITHYHBIE JpOOH, TIPOLEHTHI,
OeCKOHEUYHBIEC TIEPUOANYECKUE ApoOH. AprdpMeTHUECKHE ONepallii C pallMOHATEHBIMU
YHUCJIaMH, TTpeoOpa30BaHUsl YUCIIOBBIX BhIpakeHUH. [IpruMeHenune npobel U MpoLEeHTOB
JUISL PELICHUS TPUKIAAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUU U PEATbHOU KU3HH.

JlelicTBuTENbHBIE  Yucla.  PalMoHanmbHBIE W UPPALMOHAJIBHBIE  YHCIA.
Apudmernueckre omnepanud ¢ JCHCTBUTENbHBIMU  uuciamu. [IpuOmmkEHHbIE
BBIYMCJICHNUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUI.

Crenens ¢ nenbiM mokazateneM. CtanmapTHas gopma 3amucH JEHCTBUTEIBLHOTO
yucna. Hcnonp3oBaHue mnoaxoAsmie QopMbl 3amucu  ACHCTBUTEIBHBIX YHCE
JUISl peLIEHUs] TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypajbHOM cTeneHu. JlelcTBus ¢ apupMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOM CTENIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIJIOBOIO ApryMEHTA.

YpaBHeHMs U HEPAaBEHCTBA

ToxnaecTBa u TOX/1€CTBEHHBIE IPEOOPA30BAHUSI.

[Ipeobpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUMU. OcHoBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBI.

VYpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemmenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenue TpuroHOMETPUUECKUX YPABHEHH.

IIpuMeHnenne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHBIX 00JJacTeil HAYKH U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oyukus, cnocodsl 3aaanus pynkiuu. ['padux PyHkinuu. BzaumHo oOpaTHbIe
GyHKLIMH.

OO6nactb omnpezaeneHuss U MHOXKeCTBO 3HaueHwi (ynkiuu. Hymum dyskumm.

[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIEC 1 HEUETHBIE (PYHKIIHH.

Crenennast GyHKIMS ¢ HaTypaJIbHBIM M ILI€JIbIM Moka3atenem. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTrpudeckasi OKpyKHOCTb, ONIPEAECICHINE TPUTOHOMETPUUECKUX (HYHKIUH
YHUCJIOBOI'O apryMEHTA.

Hauyaia MmaTeMaTH4eCKOIro aHaJIu3a
ITocimenoBaTeIbHOCTH, CHOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.
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ApudmeTrnueckas U TreoMmeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETpUYEeCKOM
nporpeccun. @opmyJia CI0KHBIX MPOLIEHTOB. Mcnoyib30BaHKe IPOrpeCcCuu AJIs PELICHHUS
peanbHbIX 33]1a4 NPUKIAJTHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOmepainuu Haja MHoXecTBamH. Jluarpammel  Jiliepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —almapara [Js ONUCAaHUS PEabHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.
Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuci1a 1 BBIYUCICHUA
HarypanpHubie u nensie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM NIOKa3aresneM. CBOWCTBA CTEIIEHH.
Jlorapugm uncna. JlecsiTuuHbIe U HaTypaIbHbIC JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIINUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIpAKEHUN, COJEPXKAIIUMX CTENEHW C  PaAIMOHAIBHBIM
ITOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapupmuueckne ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpUKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHECHUM.

CucTeMbl 1 COBOKYTHOCTH PAllMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IprumeHeHue ypaBHEHNM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMUHbIX 00JacTel HAyKH U PeabHOM KU3HHU.

DOyHKUMH U TPaPUKH

Oynknus. [lepuonnueckune ¢yHkiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (pyHKITMH. Hanbomnbiiee 1 HauMeHbllee 3HaYeHUe QyHKIIUN
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TPAPUKHU.

[TokazatenpHass u JorapudmMuyueckas (QYHKIIMU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Ucnonb3zoBanne rpapukoB (QYHKIUH JUIsI  HCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEH, KOTOphbIE BO3HUKAIOT TPU PEIICHUH 3aad W3 JPYyTUX YYEOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauaja MmaTeMaTH4eCKOro aHAJIM3a
HenpepriBubie ¢yHkiuu. MeToa HWHTEpBAJOB JJI PEIICHHS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomeTpudeckuii U GU3NIECKUNA CMBICIT IIPOU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKIMH. DOpMyIbl HAX0XKAESHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHI.

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoskaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHHsT (PYHKIIMU Ha OTPE3Ke.

[IpumeHenune nporu3BOIHOM ISl HAXOKICHUS HaWTy4dlIero PEMICHNS B IPUKIAIHbIX
3aja4ax, Jisl ONpeIeNIeHUs CKOPOCTH MPoLiecca, 3a1aHHOT0 (popMysoi i rpaduKkoMm.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii 1 Gu3NYECKuil cMbICI. Brruucienue uHTerpaia
o ¢popmyiie Hetorona—JleriGHuia.

INPEAMETHBIE PE3YJIBTATbBI

K konity o6yuenus B 10 kiacce 00ydaronuics MojJyquT CJICAYIOMKE MPeIMETHBIC
pe3yIbTaThI:

YucJia v BbIYHCTICHHUA

OTICPUPOBATH MTOHATHUSIMH: PALIMOHAIIBHOE U JICUCTBUTEILHOE YHCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOb, MPOLICHTHI;

BBITIOJIHATh apU(PMETHUYECKHUE ONEpallid C PAllMOHAIIBHBIMU U JICHCTBUTEIHHBIMU
YHUCJIaMU;

BBITIOJIHATH MPUOIMKEHHBIE BRIUUCIICHUS, UCTIOJIBb3YS MPAaBUJIa OKPYTJIEHUS, JeiaTh
MIPUKHUIKY U OLICHKY pE3yJIbTaTa BHIYUCIICHUM;

OTIEpUPOBATh MOHATUSAMU: CTEMEHb C LIEJbIM IOKa3aTeleM, cTaHjaapTHas dopma
3allUCH JICUCTBUTEIIBHOTO 4YHCJIA, KOPEHb HATYPAIBHOM CTENEHU, HCHOJIb30BaTh
MOAXOAITY IO (POPMY 3aIMCH ACHCTBUTEIILHBIX YUCET JIJIS PEIICHUS TPAKTHUCCKUX 3a1ad
Y MIPEJICTABJICHUS JAaHHBIX;

OIEpUPOBATH TMOHSATHSIMU: CHUHYC, KOCMHYC M TaHI'€HC ITPOM3BOJILHOIO YIJIa,
MCIIOJB30BaTh 3alUCh MPOU3BOJIBHOTO Yrja 4Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHUE

byHKIMH.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIECTBO, YpPABHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPaBHEHHUE;

BBITIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN U perniaTh
TPUTOHOMETPUYECKUE YPABHEHUSI;

BBITIOJTHATh ~ MPEOOpa3OBaHUsl IIEJIBIX, PAIMOHAIBHBIX M  HMPPALMOHAIBHBIX
BBIPAKCHUN W pElIaTh OCHOBHBIC THUIIBI LEJBIX, PAMOHAIBHBIX U UPPAMOHAIBHBIX
YPABHEHUM U HEPABEHCTB;

IPUMEHSATh YPAaBHEHUS M HEPABEHCTBA Ul PELICHHUS MATEMaTUYECKUX 3a1ad U
3a/la4y U3 pa3IUvHbIX 001acTel HAYKH U peaTbHOM KU3HU;

MOJIEJIMPOBAaTh pealbHbIe CUTYAllMH Ha S3bIKE alreOpbl, COCTABISTH BbIPAKEHMUS,
YPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, HCCIEAOBATH IOCTPOCHHBIE MOCIIH
C MCTOJIb30BAHUEM ammnapara anreOpsl.
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DyHKUMH U TPpaPUKH:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUHM, 001acTh
OTIpe/IeTICHUS] U MHOKECTBO 3HaYCHUHN (YHKINH, rpaduK QyHKIINH, B3aUMHO 0OpaTHBIE
INZEINIVIH

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIUH, HYIU (DyHKIHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QyHKIUHN JJIs pEIICHUs ypaBHEHUM;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKIUH, KBagpaTUYHOW (PyHKIHUH,
CTENEHHOHN (PYHKIIMH C LEJIbIM [10Ka3aTeJIEM;

MCIOJNIb30BaTh Tpaduku (GyHKIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PEIIEHUH 3a7ad U3 APYTrux y4eOHBIX NPEIMETOB U PEaJbHOW KU3HU, BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIMUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTIEpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEILHOCTh,  apupMeTHdecKas |
reOMETpUYECKast MPOTPECCUU;

OTepUPOBATh MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPeccus,
cyMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON IPOrPeECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TPOTPECCUM I pelieHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIIMN HAJlI MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar g ONHCAHUS PEATbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YIeOHBIX IIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPEJICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHUT CISTYIONINE MPEIMETHBIC
pe3yIbTaThI:

YucJia v BbIYHCTICHUA:

ONEPUPOBATH MOHSATUSIMU: HATYPAIBHOE, LIEJIOE YHUCIO, UCIOJIb30BaTh MPU3HAKHU
JIEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIAa HAa MPOCTHIC MHOXUTEIU JJI1 PEIICHUS
3aj1a4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNIepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypaJbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOWCTBA CTEMEHU JUIsl MPeoOpa3oBaHUs BHIPAKEHUMN, OTEPUPOBATH
MOHSATUSAMU: TIOKa3aTEIbHOEC YPAaBHEHWE WU HEPABEHCTBO, PEIIATh OCHOBHBIEC THIIbI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHMsI BRIPAKEHUH, COIEPKAIINX JIOTapu(MBbI, OTIEPHUPOBATH
MOHATUSIMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBLIE THIIbI

17



norapu(MUUECKNX YPAaBHCHHUHN U HEPABEHCTB;

HaXOJIUTh PELICHUS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATHSMHU: CUCTEMA JIMHEWHBIX YpaBHEHHU U €€ pEIICHUE,
MCIOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUM JJIs1 PEIICHUS] TPAKTUYECKUX 33134,

HaXOJHWTh PEIICHUS NPOCTEUIINX CHCTEM U COBOKYIIHOCTEW palMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB;

MOJIENTUPOBAaTh pEabHbIE CUTYallUd Ha SA3BIKE alNreOpbl, COCTABISATH BBIPAXKECHMUS,
YPaBHEHHUSI, HEPABEHCTBA M CHUCTEMBI 10 YCIIOBUIO 33/1a4M, UCCIIENOBATh MOCTPOECHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM alllapaTa aJreopsl.

DyHKUMH U TPpaPUKH:

OTepUPOBaTh MOHATUAMHU: MTepUOIUYecKast PYHKIIHS, IPOMEKYTKH MOHOTOHHOCTH
GYHKIIUM, TOYKM SKCTpeMyMa (QYHKIMHM, HauOoJblliee W HAaUMEHbIIEEe 3HAYCHUs
GyHKIMM HAa TIPOMEXKYTKE, MCIOIB30BaTh WX JJIsi UCCIENOBaHUS (DYHKIMH, 3aJaHHOU
rpapuKoMm;

OTepUpoOBaTh  MOHATUAMH: TpaduKd  TOKA3aTeNbHOH,  JorapuMUYECKOM
U TPUTOHOMETPUYECKUX (YHKIMM, M300pakaTb MX HAa KOOPJAMHATHOM IIOCKOCTH M
VCIIOJIB30BaTh IS PELICHUSI YPABHEHUN U HEPABEHCTB;

U300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpaduKh JHUHEHHBIX YypaBHEHUU
Y WCIIOJIb30BaTh MX I PEIICHUS CUCTEMBI IMHENHBIX YPABHEHUM;

UCIOJIb30BaTh rpaduKku GYyHKIUHN I UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEN
U3 IPYruX YYEOHBIX TUCLMILINH.

Hayajia maTeMaTH4€CKOro aHAJIM3Aa:

OTNEpUPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, NPOU3BOAHAS (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKHN CMBICT TPOU3BOJHON ISl pEIICHUS
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCIATH TMPOU3BOHBIC
CYMMBI, TTPOU3BEJICHUS, YACTHOTO (DYHKITUH;

MCIIOJIb30BaTh MPOM3BOAHYIO I HCCIEAOBaHHMS (YHKUMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

WCIIOJB30BaTh  NPOU3BOJMHYIO  JUIS  HAXOXKACHUS  HAWIYYIIETO  PEIICHUS
B [IPUKJIA/IHBIX, B TOM YUCJIE COLIMATbHO-?KOHOMUYECKHX, 3a/a4ax;

OTIepUPOBAThH MOHITHSIMU: TIEPBOOOpa3HAS M HHTETPAJI, TOHUMATh T€OMETPHUUECKUI
U (PU3UYECKUI CMBICI MHTErpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hrerorona—JleliOnuna;

pelars MPUKIAgHbIE 3aJa4yd, B TOM YHUCIIE COLMAJIbHO-3KOHOMUYECKOIO U
(bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOrO aHaJIn3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |[KoauuecTBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI JIESITEILHOCTH
(Templ) Kypca 4acoB 00yJarommxcs
MHOKecTBa palliOHAIbHBIX 14 MHoO»XecTBO, onepanuu Hcnonb30BaTh TEOPETHKO-

U JICHCTBUTEIBHBIX YHCEIL.
ParnonanbHbIe ypaBHEHUS U
HepaBeHCTBA

HaJ MHOKeCTBaMHU. /lnarpamMmsl
Ditnepa—BenHa.

PanmonanbeHeie unciaa. OObIKHOBEHHBIE
U JECATUYHbIE APOOH, IPOLICHTHI,
OEeCKOHEUYHbBIE IEPUOTNYECKUE TPOOHU.
Apudmernueckue onepanuu

C pauMOHAJIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
IIPOLICHTOB I PELIEHUs IPUKIIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEAJIbHOM KU3HU.

JlencTBUTENBHBIE YUCIIA.
PannoHnanbHble U HPpALIMOHATIBHBIE
yrcna. ApupMeTHIEeCcKHe oneparim

C ICUCTBUTEIILHBIMU YU CIIAMM.
[TpubnnxEHHBIE BHIYMCICHUS, TPaBUiIa
OKPYTJICHHUSI, IPUKUJKA U OLICHKA
pe3yJIbTaTa BbIYACICHHMN.

MHOKE€CTBEHHBII anmapar

JUIS1 OMMCAHUA X014 PEUICHUS
MaTeMaTUYECKUX 3aja4, a TAKKE
pEAbHBIX MTPOLECCOB U SIBIICHUM,

MIPU PELICHUU 33/1a4 U3 APYTUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIBHOE YKCIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHaTs apudpmeTndeckue
oTIepaIiy C pallMOHAILHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
MPUOIMKEHHBIE BEIYUCIICHMUS,
UCIIOJIB3Ys MPABHIIA OKPYTJICHHUSI.
Jes1aTh NPUKHUIKY U OLIEHKY
pe3yJbTaTa BEIYMCICHUN.
OnepupoBarh NOHATHSIMM:
TO/IECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKAECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u gpoOHO-
paIoHaIbHBIX YPABHECHUH U
HEPAaBEHCTB

LIEJI0€ ¥ PallMOHAJIBHOE YPAaBHEHMUE,
HEPaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus LENBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UppalMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

IIpuMeHATH pallMOHAIBHBIE
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
¥ 33/1a4 U3 pa3In4HbIX 001acTel HayKH
U pEajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHpb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatHbie pynkuuu. ['paduk
GyHKUIUU.

OO0nacTh onpenenaeHrs 1 MHOXKECTBO
3HaueHui pyukiuu. Hymm dyHkuumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YeETHble 1 HEYETHBIE QYHKITUH.
CreneHsb ¢ HeJIBIM ITI0Ka3aTeIeM.
CrannmaptHas ¢hopma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Ucnonp3oBanue noaxosiei (opMbl
3aMuCy JeHCTBUTEIBHBIX YUCET

JUISl pELLICHMS MPAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKIHUS,
criocoObI 3a1anus (PyHKIINN, B3aUMHO
oOpatHble QYHKIMU, 00JIaCTh
OTIpeIeTICHUS] 1 MHOXKECTBO 3HAUCHUI
bynkmu, rpaguk GyHKIUH; YETHOCTh
¥ HEYETHOCTD (DYHKIIMH, HYTTH
(GYHKIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeNeM.
Hcnonp30BaTh CTaHAAPTHYIO GOpMY
3aIlMCH JECUCTBUTEIILHOIO YHCIIA.
®opMyIUPOBATH

U WLTICTPUPOBATH Tpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM oka3areiieM. E€ cBoiicTBa u

rpaduk

CBOMCTBA CTEMICHHON (PYHKITHH.
Bripaxars popMys1aMu 3aBUCUMOCTH
MEXy BEIUYMHAMMU.

Hcnoab3oBaTh HU(PPOBHIE pecypcChl
JUISL IOCTPOCHUSI TPpapUKOB PyHKIIUU

Y U3YYCHHS UX CBOMCTB

ApudmMeTHuecKrii KOpeHb
N—OM CTEIECHH.
HppauroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBUs

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHU.

Pemenne nppanmoHaibHbIX YpaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

DopMyJHUPOBATH, 3alIUCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH PUMEPAMM
CBOMCTBA KOPHS N-OM CTETIECHH.
BoinmosnaTh npeoOpa3zoBaHus
HppalMOHAIbHBIX BEIPAKEHUN.
PemraTbs OCHOBHBIE THUIIBI
MppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpuMeHATH 17151 pelieHus
Pa3JIMYHBIX 33124 UPPaALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CtponTb, YnTATH TpaduK KOPHS N-0i
CTEIICHHU.

HUcnoab3oBath nndpoBbie pecypchbl
JUTsl TOCTpoeHMsI TpaduKOB (PYHKITUI
Y U3Y4YEHHS UX CBOMCTB
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@opMyJIIbl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Y IPOrPECCUH

3a/1aHUs OCIIEA0BATENbHOCTEN.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas U reoMeTpuyecKas
nporpeccuu. beckoHeuHo yoObIBaro1as
r€OMETPUYECKAsI IPOTPECCUSL.
CyMMa O€CKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapakTepa

Tpuronomerpruueckue aprymMeHTa. ApKCHHYC, apKKOCUHYC KOCHHYC U TAHT€HC MPOU3BOJIBHOTO

YpaBHEHUS Y apKTaHI€HC YUCJIOBOTO apryMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb30BaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTiia yepe3 oOpaTHbIE
(GyHKIIUN 9YMCIOBOTO apryMEHTA. TPUTOHOMETPUUECKHE (PYHKIIUHU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH npeodpa3oBanus
dbopmybl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUYECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyeCcKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUI

[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBarh NOHATUSIMU

MOCJIEI0OBATEIBHOCTbD,
apudpMeTHIeCcKasi U TeOMETpUUECKast
Mporpeccur; 06CKOHEYHO YOBIBarOIas
reoOMEeTPUYECKasi IPOrPeCCUs, CyMMa
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3amaBaTth 110CIE0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 3a/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IPOTPECCUI
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JUTSL PETIICHUs peabHbBIX 3a/1ad
MIPHUKJIATHOTO XapaKTepa

[ToBTOpEeHuUe, 06001ICHNE, 3 OcHOBHBIE MMOHSTHS Kypca ajareopbl IIpuMeHsATH OCHOBHBIC TIOHITHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HavajJa MaTeEMaTHYECKOro aHalIu3a anreOpsl ¥ HavYaJl MATEMaTHYECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U CUCTEMaTH3alMs 3HAHUI 13 peaJIbHOU KU3HU U JPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOIT'PAMME

23




11 KUIIACC

IIOKa3aTENEM.
[ToxazarenbHast pyHKLIUS.
[loka3aTenbHbIE YpAaBHEHUS
Y HEPABEHCTBA

nokazaresneM. CBOMCTBA CTENCHU.
[IpeobpazoBaHue BEIpAKECHUH,

coJiep KallluX palllOHAIbHbIE CTENIEHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[TokazaTenbHas PyHKIUS, €€ CBOWCTBA
U rpaduk

HaunmenoBanue paznena  |[KoiauuecTBo OcHOBHOE CO/IepKaHUE OcHOBHBIE BUJIBI ICATEILHOCTH
(TembI) Kypca 4acoB 00yJarommxcsl
CrerneHb ¢ paiMoOHAIHHBIM 12 CrerneHb ¢ palMOHaATBLHBIM ®opMyJIMPOBaTh, 3aNNCHIBATH

B CMMBOJINYecKoi ¢gopme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBOWCTBA CTEIICHH.

IIpuMeHATH CBOICTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIHUPOBATH

1 WIJIIOCTPUPOBATH rPauuecK
CBOMCTBA MOKA3aTeIbHON (QYHKIIUU.
Pematsb OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngposbie pecypcsbl
JUTst TOCTpoeHUsI TpadMKOB PYHKITUI
Y U3YYEHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckre ypaBHeHUS
U HEpaBEHCTBA

12

Jlorapudwm uncina. JlecsTuunbie
W HaTypajbHBIC JTOTapU(MEI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIEpIKaIlUX JOorapudMbI.
JlorapudmMuueckne ypaBHCHUS
1 HEPaBEHCTBA.

D opMyJUPOBATH, 3aAIIUCHIBATH

B CUMBOJIMYeCKO# opme

Y WJIKOCTPUPOBATH IPUMEPaAMHU
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKECHUIA, COJIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIms, eé
CBOICTBA U TpauK

U WLTIOCTPUPOBATH rpaduuecKu
CBOICTBa Jorapu(pMudeckoit GyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(POBLIE pecypehl
JUTsl TOCTpoeHUsI TpaduKOB PYHKITUH

Y U3YYCHHS UX CBOMCTB.
3HAKOMMTBCS C HCTOPHUEH PA3BUTHUS
MaTeMaTHKU

Tpuronomerpryeckue
byHKIMU U UX TpaduKH.
Tpuronomerpryeckue
HEPABEHCTBA

Tpuronomerpruueckne GyHKINH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUIECKUX
HEPaBEHCTB

OnepupoBarb

NOHSITHEM NIepuoaAryuecKast QyHKIUS.
Ctpouthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUYECKUX (PYHKIIHI.
DopMyJIHMPOBATH

Y WJUIIOCTPUPOBATH rpaguvecKn
CBOMCTBA TPUTOHOMETPUUYECKHUX
GyHKIMA.

Pemars npocrenme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 1is
pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUISL TIOCTPOCHUSI TpapUKOB PyHKIIMIHA
U U3y4YCHHS UX CBOICTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOU

24

HenpepwiBubie pyHkIMu. Metos

HHTCPBAJIOB VI PCHICHUA HCPABCHCTB.

[IpousBoaHas GyHKIHH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
bynkuumii. [IpousBoaHas CyMMmsl,
IPOU3BENIEHNUS, YACTHOTO (QYHKIUH.
[IprumeHenune npon3BOIHOM

K UCCIIE0OBAHUIO (PYyHKIUN

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenue HanbobIIero

¥ HAaUMEHBIIETO 3HaYeHUs! (QYHKIINH
Ha OTpE3Ke.

IIprumeHenune mponu3BOaHOM

JUTSL HAXOKJICHUS HAaWTYYIIero
pElIeHMs B MPUKIIAIHBIX 33/a4ax,
JUTSL ONIpEIeNIEHUsI CKOPOCTH Mpolecca,
3aJ1aHHOTO (POPMYJIION WU TpadhUKOM

OnepupoBaThb NOHATHAMM:
HenpepbIBHAS QYHKIUS; IPOU3BOIHAS
(GyHKLIMH.

Hcnonb3oBaTh reOMETpUYECKUN

1 (PU3HYECKUI CMBICIT IPOU3BOIHOM
JUTSL peLeHus 3a/1ay.

HaxoauThs npou3BoaHbIE
AJIIEMEHTAPHBIX (PYHKLIHI, BBIYMCIATD
IIPOU3BOIHBIE CYMMBI, TPOU3BEACHUS,
4acTHOTO (PYHKITUH.

Hcnonab30BaTh MPOU3BOAHYIO

JUISL KCCIeI0OBaHUS (PYHKIMU

Ha MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIeIOBAHMSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUTSL HAXOKICHHST HAMITY YILIEeTO
pelIeHus B IPUKJIAJHbBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHYECKHX, 3a/1a4ax.
3HAKOMUTBCS ¢ HCTOPHEH pPa3BUTHSA
MaTEeMaTUYECKOro aHaIn3a
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HHTerpaJI H €TI0 IPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPA3HBIX.

HNuTerpai, reoMeTpuuecKum

1 GU3HYECKUI CMBICT MHTETpaa.
Boruncnenue uarerpana no gopmylie
Hprorona—JlenOnuiia

OnepupoBarb NOHATUSIMH:
nepBooOpasHas, HHTerpall.

Haxoanth nepBooOpasHbie
AIIEMEHTAPHBIX (PYHKUUI; BBIYMCIATH
nHTerpai mo ¢popmyse Hprotona—
JlenibHUIA.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS
MaTE€MaTUYECKOro aHaIn3a

CucremMbl ypaBHEHUI

12

CucTeMBI INHEMHBIX YPABHEHHM.
Pemenne npuknaaHeIx 3a1a4

C IOMOIIBIO CUCTEMBI TUHEUHBIX
YPaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeNIbHbIX, JOrapuPMUUECKUX
YPAaBHEHUM U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIpumeHeHune ypaBHEeHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 pa3IUYHbIX 00acTel HayKu

Y peaJbHOU KU3HU

OnepupoBaTthb NOHATUSIMH. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeILICHUE.
Hcnonb30BaTh CUCTEMY JIMHEWHBIX
YPaBHEHUM JJIs1 PEIICHUS
MIPAKTUYECKUX 3a4a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPAaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIHMA
JUISL PELICHUS] YPaBHEHHUM.
MopenaupoBaTh pealibHbIC CUTyalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAKCHUS, YPABHEHUSI, HEPABEHCTBA
Y CHCTEMBI 10 YCJIOBHIO 33J1a4H,
HCC/IEA0BATH IOCTPOCHHBIE MOAEIH
C UCIIOJIb30BaHUEM arapara ajnreOpsl
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HaTypaJIBHBIC M OCJIBIC YHCJIa

HarypanbHabie u nenble ynucna
B 3371a4aX U3 PEAIbHOMN KU3HHU.
[Ipu3HaKK 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTh NOHATUSIMU:
HaTypaJIbHOE YNCJIO, LIEJIOE YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

Ha MPOCTHIE MHOKUTENHN ISl pELICHUS
3aj1a4

[ToBTOpEeHue, 0600IICHNE,
cUCTEeMaTU3alns 3HaHUI

18

OcCHOBHBIE ITOHATHS Kypca aareopbl
¥ HayaJ MaTEMaTHYECKOro aHaJIn3a,
000011IeHNE U CHCTEMATH3ANs 3SHAHUHU

PemiaTe npukiIagHbie 3a1a4n

U3 Pa3IM4HbIX 00JlacTEel HAyKH

Y PEAJIBHOM ’KM3HU C TIOMOLIBIO
OCHOBHBIX MOHATUH Kypca anreopbl
Y Ha4aJl MaTeMaTHYECKOr0 aHaJIn3a.
Boi0upaTh onTUManbHbIE CIIOCOObI
BBIUHCIICHUU.

Hcnoab3oBaTh AJ1s1 pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIIUN

U TpauKoB

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

102
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OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHAA 3AIIMCKA

Baxnocths yueOHOTrO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAlpPEIMETHBIX U
OPEIMETHBIX pPE3YyJbTaTOB OOYy4YEHHsS TIE€OMETPUU B HAIPaBICHUU JIMYHOCTHOTO
pazButus oOywarommxcs, (opMupoBaHHs (YHKIUMOHAJIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, M3YUYEHHS APYTUX Y4eOHBIX AMCUUIUIMH. Pa3ButhHe y 00ydarommuxcs
ITPABWJIBHBIX IPEACTABICHUM O CYIIHOCTH U IPOUCXOKICHUH I'€OMETPUYECKHUX
abcTpakuuii, COOTHOLUIEHHM pPEAJbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHN U IPOLECCOB PEAILHOTO MUPA, MECTE I'€OMETPUU
B CHCTEME HAayK U POJIM MAaTEMATHYECKOTO MOJEIMPOBAHUSA B HAYYHOM IO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHS 00YUAIOIINUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.
['eomeTpus sBIsIeTCA OIHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETOo
oOpa3oBaHMsI, TaKk Kak OOECIeYMBAET BO3MOXHOCTb M3YUEHMs KakK JUCIMILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.
Jlornueckoe  MblIUIeHHE, (opMHpyeMOe THpU  HU3YYEHHH  OOYYarOUMMMCS
IIOHATUWHBIX OCHOB I'€OMETPUU U IOCTPOCHHUM LIETIOYKH JIOTUYECKUX YTBEPIKICHUN
B XO/I€ PEILLEHUs TECOMETPUUECKUX 3a/1a4, YMEHUE BbIIBUTaTh U OIIPOBEPIaTh IUIIOTE3bI
HETOCPEACTBEHHO HCIIOIB3YIOTCA MPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YaCTHOCTHU U3 Kypca (DU3UKH.
YMeHHE OpPUEHTHPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesioBeka. OpHeHTaluss 4YeloBeKa BO BPEMEHH W
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLMAIBHOTO ObITHS, (pOopMa OTpakeHuUs
OKPYAIOILIEr0 MHUpA, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3zoBaHuUs
NEeNUCTBUTENBHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU 00OpazamMu OOBbEIUHSET
pazHple BUABl Y4eOHOM W  TPYNOBOM  JNEATEIBHOCTH, ABISAETCA  OJHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IIOITOMY aKTyalibHa 3ajada (hOpMHUPOBaHMS
y oOydaroluxcs MNPOCTPAHCTBEHHOI'O MBIILIEHUS KaK pPa3HOBUIHOCTU OOpa3HOro
MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTAa B TIOATOTOBKE K MPAKTHYECKOU
NEATEIBHOCTH M0 MHOTUM HaIlPaBJICHUSIM.
[lenp ocBoeHust mporpaMMbl yueOHOro Kypca «l'eomerpus» Ha 06a30BOM YpOBHE
oOyueHusi — o01eo0pa3oBaTeIbHOE U OOIIEKYJBTYpPHOE Pa3BUTHE OOYyUaOIIUXCS
yepe3  o0eclieyeHWe  BO3MOXKHOCTH  MPUOOPETeHHs U MCHOJIb30BAHMS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUN U JEHUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJDKEHHUS OOpa3oBaHMs IO CHEHUAIbHOCTAM, HE
CBS3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM I€OMETPUHU.
[IpyopuTeTHBIMM 3aJayaMM  OCBOEHMsSI  ydyeOHOoro Kkypca «l'eomeTpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax sIBISIOTCS:
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(dbopMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYyJIbTYypbl H
OCO3HAaHME €€ B3aNMOCBSA3HU C OKPYXKAIOIUM MHPOM;

(opMHUpOBaHUE MPENCTABICHUS O MHOTOIPAaHHMKAaX M TejJaxX BpaIIEHHUs Kak O
BAKHEUIIMX MAaTEMATHYECKUX MOJEIAX, IO3BOJSIIOIIMX OIKCHIBaTh W H3y4daTb
Pa3HbIE SABJICHUS OKPYKAKOLIETO MUPA;

(opMUpOBaHHE YMEHUS pacloO3HaBaTh Ha YEpTEXaxX, MOJAENAX U B PEAIbHOM MHpPE
MHOTOIPAHHHMKH U TEJIA BPALEHUS;

OBJIQZICHME METOAAMM pEUICHHUs 3a7ad Ha I[IOCTPOCHUS Ha HU300paKeHMSIX
MIPOCTPAHCTBEHHBIX QUTYD;

(dbopMupoBaHue yMEHUs OIIEpUPOBATh OCHOBHBIMU HOHSTHUSMU O
MHOTOIPaHHHMKAX U TeJIaxX BpalleHUs U UX OCHOBHBIMH CBOMCTBaMU;

OBIIQJICHHE AITOPUTMAMU PEIICHUS OCHOBHBIX THIIOB 3a7a4, (JOPMUPOBAHNE YMEHUS
IIPOBOJUTH  HECJOXHBIE  JIOKA3aTEJIBHBIE PACCYXKIEHUS B  XOJE  PELICHHUS
CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;

pa3BUTHE HUHTEIUICKTyaJIbHBIX W TBOPYECKUX CIOCOOHOCTEW  00ydarommxcs,
IIO3HABATEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHUH, KPUTHUYHOCTH
MBIILJICHUS;

dbopMupoBaHUE (PYHKIIMOHAIBHONW TPAaMOTHOCTH, PEJIEBAHTHONH I€OMETPHUH: YMEHHUE
pacno3HaBaTh MPOSBICHUS FTEOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN
B pEaJbHBIX KU3HEHHBIX CUTYyalUSX U IPH U3YYEHHUH APYTHX Y4EOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIMpOBaTh MX Ha S3bIKE
FEOMETPUA U CO3[aBaTb TI'E€OMETPUYECKHE MOJIETH, IPUMEHSITh OCBOCHHBIN
Ir€OMETPUYECKUN ammapaTr Uil pPELICHHs IPAKTHUKO- OPHEHTHPOBAaHHBIX 3a/ad,
MHTEPHPETUPOBATH U OLICHUBATh TOJyYEHHbIEPE3YIbTATHI.

OTIMYUTENEHON 0COOEHHOCTHIO MPOTPAMMBI IO TEOMETPUHU SIBIISIETCS BKIIOUEHHE B
KypC CTEpEOMETpUM B Hayale €ro HM3y4eHHsl  3ajay, pellaeMblX Ha ypOBHE
UHTYUTUBHOTO TO3HaHUS, U ONpPEeNEHHBIM 00pa3oM opraHu3oBaHHas pabora Hal
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JJIOTUYECKOTO U MPOCTPAHCTBEHHOTI'O MBIILIIICHHUS,
CTUMYJIUPYET MpOTEKaHUE UHTYUTHUBHBIX MPOILIECCOB, MOTHUBUPYET K
JaNbHENIIEMY U3YUEHUIO IIPEIMETA.

[IpeanouteHue OTHAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HHs, TO €CTh
TEOPETHUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM  JIESITENBHOCTH. Pa3BUTHME MNPOCTPAaHCTBEHHBIX MPEACTABICHUN
y oOydarmuxcsi B Kypce CTEpPEOMETPUU TMPOBOJUTCS 3a CUET peIIeHus 3aaady
Ha CO3JlaHMe TPOCTPAHCTBEHHBIX O0O0pa30B M 3aJady Ha  OIEpPUPOBaHUE
NpPOCTpAaHCTBEHHbIMU oOpazamu. CozgaHue o0pa3a TOPOBOJUTCS € ONOPOH
Ha HarJIsHOCTh, a OTIEpUpOBaHIEe 00pa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMH  COZAEpKATENbHBIMU JIMHUAMH ydeOHOro Kypca «l'eomerpusi» B
10-11 xnaccax sBusitorca: «MHororpanHukun», «lIpsgmble U MJIOCKOCTH B
pocTpaHCTBe», «Tena BpameHus», «BeKTOpbl U KOOpAMHATHI B MPOCTPAHCTBE.
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dopMupPOBaHKE JTOTHUECKUX YMEHUN PACTIPEACIIICTCS HE TOJIBKO IO COACPKATETHHBIM
JIVMHMSIM, HO U TI0 TOZaM 0O0y4YeHHs Ha yPOBHE CPEAHET0 00IIero 00pa3oBaHuUs.
Coneprxkanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM OCBOCHHUSI
nporpaMMbl [0  TEOMETPUH,  pacHpeleN€éHHBIM IO  rojJaM  OOydYeHwus,
CTPYKTYpHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBIIAJICHUE T€OMETPUICCKIMH TTOHATUSIMHU
¥ HaBBIKAMH OCYIIECTBIISIIOCH MTOCIEAOBATEIBHO U MOCTYIATENBHO, C COOTIOICHIEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CHCTEMY
TEOMETPUUYECKHUX TPEICTABICHUN O0yJarOIINXCS, pACIIUPssL U yriIyousst €€, oopa3ys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

OOmiee 4ncIO0 YacoB, PEKOMEHAOBAHHBIX I HM3YYEHUsS Y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce —
34 gaca (1 gac B HeZEIIO).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHATHUSL CTEPEOMETpUM. ToOuKa, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsaTre 00 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
Y CIIC/ICTBUSI U3 HUX.

B3auMHOEe  pacnosoxeHue MpsMbIX B IPOCTPAHCTBE:  MEPECEKAIOIIUeEcs,
NapajuiebHbIE U CKpeInBaroIuecs npsamslie. [lapaiiesbHOCTh NIPSAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: NapasieibHbIC NPSIMbIE B MPOCTPAHCTBE, MAPALICIBHOCTh TPEX
MPSAMBIX, TMAPaUICIBbHOCTh MNPSIMOM M TUIOCKOCTH. YTIIBI C COHAIpPaBJICHHBIMU
CTOPOHAMH, YTOJI MEXAY NPAMBIMUA B mpocTpaHcTBe. [lapamienbHOCTh MII0CKOCTEN:
MapajyieJbHbIE TUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
IPOCTPAHCTBEHHbIE (UTYypbl HA IJIOCKOCTH: TETpadap, KyO, Mapasuliesenumne],
MMOCTPOCHUE CEYCHU.

[lepneHAUKYISPHOCTh MPSIMOM W IUJIOCKOCTH:  MNEPHEHIUKYISPHBIC TPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MApAJJIEIbHbBIEC U MEPIICHAUKYJIISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O NPAMOM NEPIEHINKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEKIY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, TMHEWUHBIN YToJ IBYTPaHHOTO yriia. [IleprneHauKysp u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUS (UTYPBI
Ha IUIOCKOCTh. llepneHauKyIapHOCTh MJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH
JIBYX ITOCKOCTEU. Teopema o0 TpEX NMEPHEHAUKYISPaX.

MHororpaHHuKH

IloHATHE MHOIOTrpaHHMKA, OCHOBHBIC 3JIEMEHTbl MHOIOIPAaHHUKA, BBIINYKIBIE H
HEBBIITYKJIBIE MHOTOTPAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosnbHas
npusMa, TpaHU U OCHOBAHMS HPU3MBI, MpsiMas M HAKJIOHHAs MPU3MbI, OOKOBas U
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u ero cpoiicTtBa. [lupamuna: n-yronapHas nupamua, rpaHd 1 OCHOBAHHUE NMHUPAMUJBL,
OOKOBasi M TOJIHASL MMOBEPXHOCTh MHUPAMU[IbI, MPABUIIbHAS U yCE€UEHHAs MUpamujaa.
OneMeHThl Mpu3Mbl W nUpamuibl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: TOHSTHE
MPAaBWIBHOTO MHOTOIPaHHUKA, MpaBWUJIbHAs MpU3Ma U TMpaBWIbHAs MUPaAMUJA,
IpaBUJIbHAS TPEYToJibHAS MUpaMUAa U MPaBUWIbHBIN TeTpasap, ky0. IlpeacraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’Ap U uKocarap. CedueHus Npu3Msl
Y TAPAMUJIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOH, TIIIOCKOCTH.
DOneMeHThl CHUMMETPUM B  [HpaMUJaX, HNapajUieenunenax, IMpPaBUIbHBIX
MHOTOIPaHHHKAX.

Boluncienre »1eMEHTOB MHOTOIPAaHHHMKOB: pé&Opa, auaroHanu, yriasl. I[lmomianb
OOKOBOW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMON MPHU3MBI, ILUIOIIA]Ib
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOM mpu3Mebl. [Lnomaas 00koBoM
MOBEPXHOCTU U TMOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOUIAAH
yceu€HHou nupamupbl. [lonstue 00 00béMe. OOBEM UpamMuabl, IPU3IMBI.

[TonoOnbie Tena B mpocTpaHcTBe. COOTHOLIEHUS! MEXTy IUIOMAAsIMHU IOBEPXHOCTEH,
00BEMaMHU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yoOINe MIJIUHIPUYECKON MOBEPXHOCTH, OCh
UUAJIMHIPUYECKONU MOBEpXHOCTU. L[{umuHIp: ocHOBaHMSI M OOKOBas IMOBEPXHOCTb,
oOpasyroIas 1 0Ch, IJI0IIa b OOKOBOM M ITOJIHOM MMTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yronnue KOHUYECKONH MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKON moBepxHocTH. KOHyC: OCHOBaHME W BepIIMHa, 0oOpasyroimas U OcCh,
IJI0IIalb OOKOBOM M TOJHON MOBEPXHOCTU. YCEUYEHHBIM KOHYC: OoOpasylomue u
BBICOTA, OCHOBAHUSI M1 OOKOBAsi IOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, IuaMeTp, TUIoaab MOBEpXHOCTH cheprl. Bzaumuoe
pacrnoyio)keHre cdepbl W IIOCKOCTH, KacaTelibHas TUIOCKOCTh K cdepe, IMIIomaan
cdepsl.

N3o0pakeHue Teln BpalleHus Ha MII0CKOCTU. Pa3BépTka MUIMHAPA U KOHYCA.
KoMOuHaiuu ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl, chepa, BIECaHHAS B MHOTOTPaHHHUK, HJIH TEJIO BPAICHHUS.

[Tousarne 06 o0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienurena u caeAcTBus u3 He€. O0bEM NUIUHIpPA, KOHYCA.
O0BEM mapa u mIomaab chepsl.

[TonoOnbie Tena B nmpocTtpancTBe. COOTHOIICHUS MEXAY TIIONIAISIMU TTIOBEPXHOCTEH,
00BbEMaMHU ITOJOOHBIX TE.

Ceuenuss muinHApa (MapauielbHO W MNEPHEHIUKYJSAPHO OCH), CEYEHHUs KOHyca
(mapajuieTbHOE OCHOBAHUIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY ), CEUCHUS 1Iapa.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miuockocTM M B mpocTpaHcTBe. CJOKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpssMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiinme 3anaun B KOOpAUHATaX. YTOI MEXKIY BEKTOPAMU.
CkaJsipHOE TIPOM3BEICHUE BEKTOPOB. BhIUMCIEHHE YIIIOB MEXAY NPSIMBIMH U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PEILIECHUN N'€OMETPUYECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6ydenus B 10 kiacce oOydaromuiics MOJYyYHUT CICAYIOIIUE MPEIMETHbBIC
pe3yIbTaThI:

OTIepUPOBATh MOHATUSIMU: TOUYKA, TIPsIMAasi, INIOCKOCTB;
NPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIEJICTBUS M3 HUX TMPU PEIICHUH
F€OMETPUYECKHX 33]1aY;
ONEpUpPOBaTh MOHATHSAMHU: MAPAJUICTIBHOCTh W MEPHEHIAUKYISIPHOCTh MPSAMBIX H
TIOCKOCTEH;
KJIaccu(UIMpOBaTh  B3aUMHOE  pACIOJOKEHHE TPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE;
OIEpUpPOBaTh MOHATUAMM: JBYTPAHHBIN Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YyTJa, TMHEHHBIN yrojl JBYTPAHHOTO yTia, IpalycHas Mepa ABYTpaHHOTO
yTia;
ONEepUpOBaTh  TMOHSATUSMU:  MHOTOTPAHHUK,  BBIMYKJIBIA U HEBBITYKJIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJILHBII MHOTOTPaHHUK;
pacno3HaBaTh ~ OCHOBHBIE  BHJbl ~ MHOTOTPAaHHUKOB  (NUpamMuia, Npu3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);
KJIacCU(UIIMPOBATh MHOTOTPAHHHUKH, BBIOMpAsi OCHOBaHUS JUIsl KjacCU(DUKALUU
(BBIMTYKJIBIC ¥ HEBBIMYKJIBIC MHOTOTPAHHHUKH, TIPABHIIBHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE TPU3MBbI, TapAJIJICICHUIIEIb]);

ONEepUpPOBATh MOHATHSIMU: CEKyLIas TNIOCKOCTh, CE4EHHE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHLUIIBI TOCTPOCHUS CEUEHUM, UCTIOJIb3YsI METO/] CJIENIOB;
CTPOUTH CEUYEHUS MHOTOIPAaHHMKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y;
pemarh 3a7add Ha HAXOXKICHUE TEOMETPUYECKUX BEJIMYMH MO 00pas3iaM WiIH
QIrOpUTMaM, TIPUMEHSSI M3BECTHbIC AHAJUTHYECKME METOAbl TMpU PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYyMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;
pemaTth 3a7aud Ha HAXOXKIEHUE TEeOMETPUYECKMX BEJIIMYMH MO0 oOpaslam WIu
aIrOpUTMaM, MPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJIbl MPHU PELICHUU
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CTAHJAPTHBIX ~ MAaTeMAaTUYECKUX  3aJa4y HAa  BBIYUCIEHUE  YIJIOB  MEXAY
CKPELIUBAIOIIUMHUCS NPSAMBIMU, MEXKIY IIPIMOM U INIOCKOCTBIO, MEKY INIOCKOCTIMU,
JIBYI'PaHHBIX YIJIOB;

BBIUUCIATh OO0BEMBI M IUIOIIAJM IIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
NUpaMUa) ¢ IpUMEHEHHEM (HPOPMYJI, BEIUUCIATh COOTHOIICHUS MEXAY TUIOIIAIsIMU
HOBEPXHOCTEH, 00bEMAMHU 1TOJ0OHBIX MHOTOIPAaHHUKOB;

OIIEpPUPOBATH NOHATUAMHU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCh U ILJIOCKOCTH
CUMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJIEKATD, npeoOpa3oBbIBATh 151 WHTEPIIPETUPOBATH UH(POPMAITUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (PUrypax, MpPEACTABICHHYI0 Ha dYepTexax Hu
pPUCYHKaX;

OPUMEHATh TE€OMETpUYEeCKHEe (aKThl Ui PELICHUS CTEPEOMETPUUYECKUX 3aj]ad,
IIPEAIOJIAraoIMX HECKOJIBKO IIAaroB PELICHUs], €CIU YCIOBHUS NPUMEHEHHUs 3aJaHbI
B SIBHOU (popme;

PUMEHSATH npocTenme pOrpamMMHBbIE cpencTBa " AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4;

IPUBOJUTH IPHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJNE M JKU3HH,
pacro3HaBaTh NPOSBICHNAE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

IPUMEHSTH MOJTYUYEHHBIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH peajbHbIE CUTyalluu
U NPUMEHITh U3YyYEHHBIE MOHATHUS B NPOLIECCE MOMCKA PELIEHUS MaTeMaTUYECKU
c(OpMyJIMPOBAHHON NPOOJIEMBbI, MOJEIUPOBATh pEAJbHBIE CUTyallMM HA SI3bIKE
re€OMETPUH, UCCIIENA0BATH IOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM I€OMETPUYECKUX
MOHATUN U TEOpEeM, anmnapara aareOphbl, pemaTh IPAKTUYECKUE 3a]1a4M, CBSI3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEJIUUHH.

K koHiy 00yuenus B 11 kiacce o0yyaromuiicss Hay4uTCs:
ONEepUpOBaTh  TOHATHSAMHU:  IWJIMHAPUYECKAs  TOBEPXHOCTh,  OOpa3yroIue
IAJIMHAPAYECKON TIOBEPXHOCTH, ITUIMHAP, KOHUYECKass TTOBEPXHOCTh, 00pa3yroIme
KOHUYECKON TTOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTb;

pacrmo3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa U 1map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOI0KEHHUE Chephl U TNIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOH CIIO, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;
BBIYHCIIATh O0BEMBI 1 TUTOMIAAM TIOBEPXHOCTEH TEJ BPAIICHUS, TCOMETPUICCKUXTEI C
npuMeHeHueM Gopmyi;
OTIEpUPOBATh MOHATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B c(epy U OMUCAHHBIOKOJIO
cdepsl, chepa, BEMcaHHAs B MHOTOIPAaHHUK HIIH TEJIO BPaIllCHHS,
BBIYHCIIATh COOTHOIICHUS MEXIY IUIOMAAIMU TTOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEN;
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n300paxarh M3ydaemble (PUTyphl OT PYKH U C IPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHH3Y, CTPOUThH CEUCHUS TeJl BpalllCHUS;

U3BJICKATh, WHTEPIIPETUPOBATH U npeoOpa3oBbIBATh uH(dOpMaIuIo 0
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUrypax, MpEACTaBICHHYI0 Ha dYepTexax Hu
pHUCYHKaX;

OTIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATh JICHCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOKEHUS
BEKTOpA Ha YUCII0, O0BSICHAThH, KAKUMU CBOMCTBAMH OHH 00JIaIalO0T;

PUMEHSTH TIPABIIIO TTApaJIICTICTUIICA;
OTIEpUPOBATH MOHATUSAMHU: ACKAPTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YTrOJd MEXAy BEKTOpaMH,
CKaJISIpHOE MPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI;
HAaXOJIUTh CYMMY BEKTOPOB W TPOU3BEICHHE BEKTOpAa HA YKCIO, YTOJd MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, pacKiIagblBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
NPUMEHSATh TeoOMeTpHuueckue (axkThl JUIsl pEHICHHS CTEPEeOMETPUUECKHX 3ajad,
MIPEATNOJIaraloMX HECKOJIbKO IIaroB PEerieHus, eClu YCIOBHUS MPUMEHEHHUS 3aJJaHbl
B sSIBHOU (popme;
pemaTrh TPOCTEHIINE TEOMETPUYECKHME 3aJlayd  Ha TNPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METOA;
pemarh 3a7a4d Ha J0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUN W HaXOXICHHE
TCOMETPUYCCKUX BEIUYMH TI0 00pa3laM WM alropuT™MaMm, TPUMEHSS W3BECTHBIC
METO/IBI IPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;
MPUMEHSTh npocTenime IpOrpamMMHBIE cpencTBa u AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;
MPUBOAUTHh TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U >KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B UCKYCCTBE;
MPUMEHSTH TTOTYICHHBIC 3HAHUS Ha TIPAKTUKE: aHATM3UPOBATh pPeaIbHbIC CUTYAIlUU U
MPUMEHSATh HM3yYCHHbIE TOHATUS B MPOIECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chOpMYITUPOBAHHONW TMPOOJIEMBI, MOJEINPOBATh pPEATbHBIE CHUTYyallMd Ha S3bIKE
T€OMETPHUH, UCCIIEA0BATh TOCTPOECHHBIE MOJIEIH C HCTIOIB30BAaHUEM T€OMETPUUECKHIX
MOHATUH M TEOpEeM, arlrapara ajreOpbl, periaTh MPaKTHUCCKHUE 3a1a9d, CBSI3aHHBIC C
HaXOXKJIECHUEM I'COMETPUUYCCKUX BETUIHH.

36



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaunmenoBanue paznena  |[KonudecTBo OcHoOBHOE cozepKaHne OcCHOBHBIE BUJIbI JEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaroIxcs
BBeneHue B ctepeoMeTpHio 10 OCHOBHBIE IOHATHS CTEPEOMETPHH: AKTYaJIu3upoOBaTh (PaKkThl U METObI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpadcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IJIOCKOCTH, MIEpeCeKarouecs npsimas
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOIPaHHUKAaMHU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanpHble cBeIeHUS

0 Ky0e 1 mupaMuie, uX pa3BEPTKH

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBaeHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
n300pakeHust 3TUX QUryp.
N300paxkaTh NpsIMyI0 U TIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHHKHY,
nupamMuay, Kyo, Ha3bIBaTh UX
HIIEMEHTBHI.

JejaTh pUCYHOK Ky0a, MUpaMHU/IbI,
HAXOJIUTh OIIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCII0JIb30BATh
TSl IOCTPOCHHUS CEUCHUSI METO]T
CJIEJIOB, KPaTKO 3aIUCHIBATH IIaru
MOCTPOEHUS CEYECHUSI.
Pacno3naBath Buj ceueHus
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Y OTHOIICHUH, B KOTOPBIX CCUCHUE
nenuT pedpa KyOa, HAXOIUTh TIJIOMIATh
CCUCHUH.

Hcnoab30BaTh 1og00He pU
PEIICHNUY 3a/1a4 Ha ITOCTPOCHUE
CECUYCHHUM.

3HAKOMHTBCS C aKCHOMATHYSCKUM
IIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CIICJICTBUSMH U3 HHX.
NaarocTpupoBaTh aKCHOMBI
PUCYHKAMH U TPEMEpaMHU

U3 OKpYKaroIIer 00CTaHOBKHU

[IpsiMbI€ ¥ TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapaiuteTbHOCTB MPSAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B [IPOCTPAHCTBE: MEPECEKAIOIINECS,
napajulesIbHbIE U CKPELIUBAIOLINECS
IIpsIMBIE.

[TapannensHOCTh NPSIMBIX

Y TUIOCKOCTEM B MPOCTPAHCTBE:
napajuiesIbHbIE MPSMbIC

B IIPOCTPAHCTBE; MapAJLIEIBbHOCTD
TPEX MPSAMBIX; apPaUIEIIbHOCTD
IIPSIMOU U INIOCKOCTH. YTJIBI

C COHANPABJIEHHBIMU CTOPOHAMH; YTOJI
MEK1y IPSIMBIMH B IIPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PaKkThl © METOIBI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTUH.

IlepeuncasiTb BO3MOXXHBIE CTIOCOOBI
PaCIIOJIOKCHUS IBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH HX
Ha TIpUMeEpax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIITUXCS MPSMBIX,
bopMyTUpOBaThH MPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN
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[TapamienbHOCTh MIIOCKOCTEM:
napa’suiesibHbIe TIIIOCKOCTH; CBOMCTBA
NapasuiebHbIX MJIOCKOCTEH.
[IpocTeiine npocTpaHCTBEHHbBIE
(GuUryphl Ha TNIOCKOCTHU: TETPASIP, KYO,
napajuielieune; HOCTPOCHHE
CCUCHUU

3a1ad4.
Pacno3naBarth nipu3my, Ha3bIBaTh €€
AJIEMEHTBI.

CTponTh ceueHus MpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeyucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
Y TJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATIbHOMN KU3HHU.
JlaBaTh onpenesieHue
IIapajuIeIbBHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y TJIOCKOCTH, YTBEPKACHUE O MPSMOU
MEPECEUYEHUsI IBYX TUIOCKOCTEM,
MPOXOAIIMX YEPE3 NapalIeIIbHbIE
IIpsIMBIE.

Pemarb npaktrueckue 3a1auu

Ha MOCTPOCHUE CEUCHUU
MHOTOTPaHHHKA.

OO0BSICHATH Cllyyau B3aMMHOIO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JaBaTh onpeaeseHue napauiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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U3 PEaJbHOM KU3HU U OKPYKAIOIIEN
00CTaHOBKH, WJUTIOCTPUPYIOIIUE
MApAJIIETBHOCTD TJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MapaJIeIbHBIX NIOCKOCTEN
P PELIEHUH 3a]1a4 Ha IOCTPOCHHE.
OO0BACHATH, YTO HA3bIBACTCS
napasuiesIbHbIM MPOESKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
(Guryp Ha MIOCKOCTb.

HN300paxaTs B napauienbHON
MPOEKLINH Pa3IUYHbIC
reoMeTpudecKkue Gurypel.
MoaeaupoBarhb pealIbHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab3oBaTh npu perieHny 3aaa4d
HA IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlIEIbHBIX MIPSMbIX
Ha MJIOCKOCTH
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[leprieHIUKYISIPHOCTH NPSIMBIX
U IUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD MPSIMOM

Y IUIOCKOCTHU: NEPIEHIUKYISPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMbIC
MApAJUICIIBHBIE U NIEPIICHAUKYISIPHBIE
K IUIOCKOCTH, MIPU3HAK
NEPIEHINKYJIAPHOCTH MPSMON

Y IUIOCKOCTH, TEOpEMaA O MPSIMOU
MEPIEHIUKYIISIPHOMN TIJIOCKOCTH
[IepieHauKy ISP U HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH J0 IIIOCKOCTH,
pacCTOsHKUE OT NPSIMOM 10 TUIOCKOCTH

AKTYaJIu3uPOBaATh (PaKThl © METOBI
MJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YIJIOM MEXY TIEPECEKAIOIUMHUCS
MPSMBIMU, CKPEITUBAIOIIIUMUCS
MPSIMBIMH B IPOCTPAHCTBE.

JlaBaTh onpenesieHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IIPSIMOM, TIEPIICHIUKYJISIPHOU

K IJTIOCKOCTH.

Haxoautsb yribl MeXIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU B KyOe
U TIUpaMuU/ie.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYXKarolel 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEPIEHIUKYJISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

U IEPHEHIUKYIISIPHOCTD MIPSIMOU

K IJIOCKOCTH.

DopMyJIMPOBATH IPUHAK
MEPIEHIUKYJISIPHOCTA MPAMOM

Y TIJIOCKOCTH, TPUMEHSTh €0 Ha
MPAKTUKE: OOBSICHATD
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMarOHaJIM €ro rpaHy, KOTopast ero
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HE COJICPKUT, HAXOJAUTh JIJINHY
JUaroHaiy Kyoa. BeIYUCISITE BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHON
npamMu/ 1Mo JJIHHAM peoep.

Pemiare 3a1aun Ha BBIUKCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM TPH PEIICHUU
MJIAHUMETPUUECKUX (haKTOB

Y METOJIOB.

OO0BACHATH, YTO HA3BIBAIOT
MEPIEHAUKYIISIPOM U HAKIIOHHOMN

Y3 TOYKH K IJIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCSA PACCTOSIHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKIY
MapajuIeIbHBIMU TUIOCKOCTSAMU; MEXKITY
MPSAMOM U NTapaJJIEIbHON 1
IJIOCKOCTBEO; MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOSIHUS B IPOCTHIX
ciiy4asix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYallN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATh
MTOCTPOECHHBIE MOJIENIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX

42




MMOHSTHH.

HUcnonb30BaTh 1py peLICHUH 3a7a4
Ha MOCTPOCHUE CEUCHU TEOpEMY
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX
TPEYroJIbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YOI MEXKTY
IPSIMOM Y TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, IMHEHHBIN YroJl ABYTPAHHOTO
yTia.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
MPU3HAK EPIEHANKYISIPHOCTH JIBYX
mIocKkocTer. Teopema o Tpéx
NEPIEHINKYJIIpax

AKTYaJau3upoBaTh (HaKkThl U METO/IbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

/{aBaThb onpeae/ieHHe yriia MexKIy
MIPSAMOM U IUIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPHEHANKYJISIpax U 00OPaTHYIO K HEW.
Haxoauts yros Mexay npsiMon

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
PAcCTOSIHHUE OT TOUKHU 10 MPAMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tp€x nepneHauKyJsipax. [[poBoauTe
Ha YEPTEXKE NEPIEHAUKYIIAP: U3 TOUKH
Ha IIPSAMYIO; U3 TOUYKH Ha IIJIOCKOCTb.
JaBaTp onpeneneHue ABYrpaHHOrO
yIJia v €ro 3JieMeHTOB. OOBSICHSITh
PABEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYrpaHHbBIN
YTOJI [IpU pedpe TUpaMubl, IPU3MBI,
napasuieJienuneaa.
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JlaBaTh onpeaeeHue yriia MEXIy
TTOCKOCTSIMM.

daBaTh onpeneseHue

1 (pOpMYJIUPOBATH MPU3HAK
B3aMMHO MEPIEHANKYISPHBIX
TJTIOCKOCTEM.

HaxoauTs yriibl MEX1y IJIOCKOCTAMU
B Ky0Oe 1 mupamue.

HUcnonb30BaTh Ipu peICHUN 33124
OCHOBHBIE TEOPEMBI U METObI
IJIAHUMETPHH.

MoaeaupoBarhb pealIlbHbIE CUTYallN
Ha SI3bIKE TEOMETPUH, UCCJIEI0BATH
ITOCTPOEHHBIE MOJEIN

C MCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSITHH.

HUcnonb30BaTh pu peICHUN 3a1a4
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJILHOM
TPEYTOJIBbHUKE

MHoOrorpaHHuKH

11

[TonATHE MHOTOTPAHHHUKA,

OCHOBHBI€ DJIEMEHTBI MHOI'OI'PaHHUKA,
BBIIYKJIbIE U HEBBIITYKJIBIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'PaHHUKA.

[Ipu3ma: N-yronpHas npusMa; rpaHu

AKTYaJIu3upPoOBaTh (PaKThl 1 METOIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaesienue
napasuiesienune;sia, pacmo3HaBaTh €ro
BUJIbl U U3Y4aTh CBOWCTBA.
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Y OCHOBAHWSI IPU3MBL; IIPsIMast
Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Inpamuaa: N-yronpHas MUpaMU/a,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas M MOJHAs HOBEPXHOCTh
MMpaMUbl; IpaBUIbHAS U yCEUEHHAS
nupamuzaa.

DNIeMEHThI IPU3MBI U TUPaAMUJIBI.
[IpaBunIBHBIE MHOTOTPAHHUKH:
MNOHSTHE MPABUIBHOTO
MHOTOI'PaHHUKA; IPABUJIbHAS MpU3Ma
Y PaBWJIbHAS TMpaMuUa; PaBUIIbHAS
TPEYTroJIbHASI MUPAMKIA

U IPABUJIBHBINA TETpa’p; KyO.
[IpencraBienune o NpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
1 MKOCa’Ip.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUKH,
OPSIMOM, MJIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napajuiejaenuneaax, npaBuiIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeesieHue NTupamMuiIbl,
pacno3HaBaThb BUJIbI TUPaMU/I,
(¢opmympoBaTth cBoiicTBa pEdep,
I'PAHEN U BBICOTHI MPABUIIBHOU
NUpaMUIbl.

Haxoauthb miomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.
J{laBaTh onpeaejieHue yCEYEHHON
NUpaMubl, HA3bIBATh €€ JIEMEHTHI.
PopMyIHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHOM TUPAMUJIBL.
PemaTtsb 3ajaun Ha BEIYMCIICHUE,
CBSI3aHHBIE C MMPaMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/{aBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
HU300pakaTh IIPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
H3yuyars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHUKA.

N3yyath BB TPABUIIbHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO FPAHEN.
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Beluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [1nonianae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBAHUM, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npu3Msbl. [nomaas 60koBoM
MTOBEPXHOCTU U TOBEPXHOCTH
MPaBUJIBHOM MUPaMUbI, TEOpEMA

0 TUIOIIA I OOKOBOM MOBEPXHOCTH
yCEYEHHON MUPAMUIBI

N3yuath cuMMeTpHIO
MHOTOTPaHHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
Ha3bIBAKOTCS CUMMETPUYHBIMH
OTHOCHUTEJIBHO JAHHOM TOYKH, MPSMOM
WM TUIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OCBIO HJIU TUIOCKOCTBIO
CUMMETPHUH (PUTYPBI.

IIpuBoauTH NPUMeEPBI
CUMMETPHUYHBIX (PUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJE.

MopeaupoBaTh peajIbHbIE CUTyallu!
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
MOCTPOEHHBIE MOJIENU

C UCIIOJIb30BAHNEM I€OMETPUUYECKUX
HNOHSITUN, UCTIOJB30BaTh MOJ00ME
MHOTOIPAaHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

IToustre 006 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJIu3upPoOBaTh (PaKThl 1 METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHAJIOTUIO

C U3MEPEHUEM TIIIOIIAIEN
MHOT'OyTOJIbHUKOB. @OpPMYJIUPOBATH
OCHOBHbIE CBOICTBA 00BEMOB.
N3y4yarb, BLIBOAUTH (POPMYJIBI
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00BEMa MPSIMOYTOJILHOTO
napasuieJienuneaa, Ipu3Msl

Y TTIUPAMHUIBL.

Bouruuciasitb 00bEM MpU3MbI

Y IUPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUYECKHX 3a/1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJIMYUH.

MoaeaupoBarhb pealIbHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TIOHSITUI

[ToBTOpEHME: CeueHUS,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOTOTPaHHHUKE.

Brruncnenue paccTosHUM: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 10 MPSMOMU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.
Breruucienue yriioB: Mexay
CKPEUIMBAIOIIMMHUCS MPSMbBIMH,
MEXKY NPSIMOM U INIOCKOCTBHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTAMU

CTtpourthb ceueHne MHOTOITpaHHUKA
METOJOM CIIEJOB.

laBaThb onpeaejieHue pacCTOSHU
Mexay purypamu.

Haxoaurh paccTrosiHue MEXIY
MapajuleIbHbIMU IJIOCKOCTAMM,
MEK]y ITIOCKOCTHIO U IIapaJuIeIbHON
e’ PSAMOM, MEXKITY
CKPEILNBAIOIIAMUCS IIPAMBIMH.
CTpouTtb TMHENHBIN yIOJI
JBYTPaHHOT'O yIJIa HA YEPTEKE
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY .

Haxoauthb yriibl MEXIY IIIOCKOCTSIMH
B MHOTOTPaHHUKAX

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KJIACC

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. BzanMHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N306paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

HaunmenoBanue paznena  |KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJarommmXcsl
Tena BpanieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJau3upoBaTh (PakThl U METOIbI

IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JaBaThb onpeaenenus chepsl U 1apa,
WX LIEHTpPA, panyca, JuaMeTpa.
Omnpeneasats chepy kak Gurypy
BpAILIEHUS OKPYKHOCTH.
HccaenoBaths B3anMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
IBYX cep, HITICTPUPOBATH ITO

Ha yepTekax U PUCYHKaX.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCSH C T€0JE3NYECKUMHU
JUHUSIMU Ha cepe
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Hunuaapudeckas MOBEPXHOCTbD,
00pasyroliye IMHAPUIECKOMI
MOBEPXHOCTH, OCh LIMIIMHIPUIECKON
noBepxHocTu. L{unuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpasyrolias U ocCh; MIOAdh
OOKOBOM 1 TIOJIHOM MOBEPXHOCTH.
N3o0paxkenne nuiavHapa

Ha ITJIOCKOCTH. PaSBépTKa oUuJIMHApA.

Ceuenust nuauHapa (MIOCKOCTHIO,
MapaJUICIIbHON WU
MePIEHANKYJISIPHON OCH ITUIHH/IPA)

OO0BACHATH, YTO HA3BIBAIOT
UUJIMHIPOM, Ha3bIBATh €T0 AJIEMEHTBHI.
N3y4yathb, 00bICHATD, KaK NOJIYYUTh
UWAJIMHIP TYyTEM BpalCHUS
MPSIMOYTOJIbHHKA.

BoIBoaAMTH, MCTIOJIB30BATH (HOPMYIIBI
JUTS] BBIYMCTICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH HWJIMHAPA.

N3yuyars, pacno3HaBaTb pa3BepTKy
UUAJIMH]IPA.

N300paxkaTh HWINHAP U €r0 CEUCHUS
TTIOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, MAPAIIICIIBHON WJIN
MIEPIIEHINKYJIIPHON OCH.

HaxoauThb miomaam 3TUX CCUSHUH.
MoaeaupoBarhb pealibHbIE CUTyallUN
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
ITOCTPOEHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
TMOHATHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
ITOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpasyroliias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBI.

N3yuyaTh, 00bICHATH, KaK MMOJTYYUTh
KOHYC MYTEM BpaIlEHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM M MOJTHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHHUS U OOKOBast

MIOBEPXHOCTb.

N300pakeHne KoHyca Ha IIIOCKOCTH.

Pa3BépTka koHyca.

CeueHnus koHyca (IJI0CKOCTBIO,
napajuieIbHOM OCHOBAHHUIO,

U IJIOCKOCTBIO, TPOXOASILEH
4yepe3 BEPILUHY)

N300paxkaTh KOHYC U €r0 CEUCHUS
ITIOCKOCTBIO, MPOXOAIIEHN Yepe3 OCh,
Y IUIOCKOCTBIO, TIEPIEHIUKYIISIPHON
K OCH.

HN3yuarts, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBoaAMTH, MCNIOJIB30BATH (OPMYIIBI
JUTS BBIYKCJICHHS TIOMIAA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHu,
MPOXOSIIIUX YEPE3 BEPIIMHY KOHYCa
WIN NIEPIIEHIUKYIIIPHBIX €TI0 OCH.
OO0BACHATH, KAaKOE TEJIO HAa3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuarthb, 00bSIACHATD, KaK €ro
MOJIYYUTh ITYTEM BpaIlCHUS
MPSAMOYTOJIBHOW TPaICLHH.
BbIBOAMTH, NPUMEHATH POPMYITY
JUTSL BEIYUCIICHUS TTIOMIa I OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHarus ten BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN

B TEJIO BPAIICHUS

AKTYaJaIu3upoBaTh (PakTbl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MTPOBOJAUTH AHAJIOTHH.

Pemars crepeoMerpuyeckue 3aadn,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUN TEJl BPAILLICHUS,

51




C KOMOMHAIMSIMU TEJ BpaIlCHUS

Y MHOTOTPaHHUKOB Ha HAXOXJECHUE
r€OMETPUYECKUX BEIUYHH.
Hcnonb30BaTh Npu peIICHUN
CTEPEOMETPUYECKUX 3a7a4
MJIAaHUMETPUUECKUE (PaKThl U1 METO/IBI
3a/1a4M Ha BBIYHCIICHHUE

Y 10Ka3aTeNbCTRO.

MoaeaupoBarhb pealIlbHbIE CUTyallN
Ha A3bIKE€ TEOMETPUU, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSATHMN

O0BEMBI TET

IToustne 06 00béMe. OCHOBHEBIC
CBOICTBa O0BEMOB TEII.

O0BEM nuIMHIpa, KOHYyCA.
O06bEM mapa u momaas chepb

AKTYaJIu3upoBaTh (PakThl U METObI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJUTH aHAJIOTUHU.

BbIBOAMTH, MCI0JIB30BATH (POPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
NIAPaMUJIBI, KOHYCA; YCEUEHHOU
IMAPAMUBI U YCEUYEHHOTO KOHYCA.
Pemarth crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCIIEHHEM 00BEMOB.
DopMyJHPOBATH ONIPEICIICHUE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
1IapOBOI'0 CEKTOPA.
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IpuMeHsaTH HOpPMYIIHI
JUJIS1 HAXOXKJIeHHUS] OOBEMOB IAPOBOTO
CErMEeHTa, IapOBOT0 CEKTOpa

[TogoOHBIe Tena B MPOCTPAHCTBE.
CooTHONIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEN, 00BbEMaMU MOI0OHBIX
TEN

Pemath cTepeoMeTpudIeCcKUe 3a1a4H,
CBSI3aHHBIEC C 00BEMOM 11apa

U TUIOMIAABI0 cephl.

MoaeaupoBarhb peallbHbIE CUTYallN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH

C UCIIOJIh30BaHUEM T€OMETPUICCKUX
TTOHSITHH.

AKTYaJaIu3upPoOBaTh (PaKThl U METOIbI
TJIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemath cTrepeoMeTpudeckue 3agauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRE.

MopenupoBaTh peajbHbIE CUTYAIUN
Ha S3BIKE TEOMETPHH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJICIIN

C UCIIOJIh30BAHUEM T€OMETPUICCKUX
MTOHSATHMN

BekTopbl ¥ KOOpAWHATEI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTee. CloxeHnue
Y BBIYUTAHUE BEKTOPOB. Y MHOKCHUE

AKTYaJau3upoBaTh (PakThl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Pa3noxenue
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuio
napajuleacnunesaa.

Pemenne 3ana4, CBSI3aHHBIX

C IPUMEHEHHUEM IIPaBUJI IEVCTBUAN

C BEKTOpPaMH.

IIpsamoyroiibHas cucTeMa KOOpAMHAT
B ImpocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpAMHATAX. YTOI MEXKIY
BekTOpamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.
Brrunciienue yrioB MexXay npsiMbIMU
Y IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELICHUHY T€OMETPUYECKUX 3a/1a4

OnepupoBaThb NOHSITHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIUPOBATH IPABUIIO
MapaJICIICUIEIa TPU CIOKEHUN
BEKTOPOB.

CkiaaapiBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3yyaThb OCHOBHBIE CBOMCTBA 3TUX
OTIEepaLU.

JaBaTh onpenesieHue NpsIMOyTroJIbHOM
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Bbipa3uTh KOOpAMHATHI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHIIOB.
BoeiBOAUTH, HCIIOIB30BATH (POPMYTY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKTY
TOYKaMHU.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB U€PE3 UX KOOPAUHATHI,
BBIUUCIISITH YTOJI MEXKIY BYMS
BEKTOpaMU, ABYMSI IIPSIMBIMH.
Haxoauthb yrosi Mexay npsmoun

Y TIOCKOCTBIO, YTOJI MEKIY ABYMSI
IIOCKOCTSIMU aHATUTHUYCCKUMU
METOJIaMH.

BbiBOAUTH, HCIIOJIB30BATH (POPMYTY
PacCTOsIHUS OT TOYKH J0 IIOCKOCTH
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[ToBTOpEHKE, 0000ILIEHNE
U CUCTeMaTu3alus 3HAaHUH

OcHoBHbIe QUTYPBI, (HAKTbI, TEOPEMBI
Kypca IUNIaHUMETPpUU. 3a1a4u
IUTAHUMETPUU U METOJIbI UX
pEIICHNUS.

OcHoBHbIE QUTYPBI, (PAKTBI, TEOPEMBI
Kypca CTepEeOMETPHHN. 3aAaun
CTEPEOMETPUU U METOJIbI UX PEILICHUS

Pemars npocrenmme 3anayn

Ha HaXOXKJCHUE JIUIMH U YIJIOB

B T€OMETPUYECKHUX (PUrypax,
npuUMeHATh TeopeMy [Iudaropa,
TEOPEMBI CUHYCOB H KOCHHYCOB.
HaxoauTs muioniags MHOTOYTOJIbHUKA,
KpyTa.

Pacno3naBath og00HbIE (DUTYPHI,
HaXOJUTh OTHOLIEHUS JUINH

U IUTONIAJIEN.

Hcnoab3oBaTh Npu peICHUN
CTEPEOMETPUUECKHX 3a7a4 (PaKThl
Y METO/Ibl TUTAHUMETPUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHKA»

INOACHUTEJIBHAA 3AIIMCKA

Y4eOHblii Kypc «BeposSTHOCTP ¥ CTaTHCTHKa» 0a30BOTO ypPOBHS  SIBIISETCS
OPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpPOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MNpeAaHazHayeH s (popMupoBaHUS
y 00y4JarImuXcsl CTATUCTUYECKON KyJIbTYPhl U TIOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JIi M3YyYEHHUs CIy4YailHbIX COOBITHH, BEJIUYUH U
nporieccoB. Ilpum  m3yueHum ydyeOHOro Kypca OO0OTramalTcs MpeACcTaBICHUS
o0yJaromuxcs 0 METoJjaX MCCIEAOBaHNS N3MEHIMBOTO MHUPA, PA3BUBACTCS TOHUMAaHNE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOThEMJIEMOM
4aCTHU COBPEMEHHOT'O €CTECTBEHHO-HAy4YHOTO MUPOBO33PEHHUSL.

Coneprkanne yueOHOTO Kypca HaIllpaBJICHO HA 3aKpeIyiCHUE 3HAHHM, MOTyUYEeHHBIX MPH
U3yYeHWH Kypca Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHusi, W Ha pa3BUTHE
IPEJCTaBICHUNA O CIydyalHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXIY HUMHU Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpy’Karolero mupa. B pesynbrate
y oOydyaromuxcsa JOJDKHO  cOpMHUpOBAThCS  MPENCTaBICHUE O  Haubosee
yHOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHYECKUX MOJIEISIX, UCTIOIb3yEeMbIX IS OTIHCAHUS
AHTPOTIOMETPUYECKHX U AEMOTrpadhUIeCKIX BEINYHH, TOTPEITHOCTEHN B Pa3IMyHOTO poja
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTpPOIMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTrBeTcTBUM € yKa3aHHbIMH LEISIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJIsi YPOBHS CpelHEero oOiero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIIEIYIOIINE OCHOBHBIE coOJepKaTesbHble JUHUM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CiTydaifHbIe BETMYUHBI U 3aKOH OOJBIINX YHCET.

Baxnyro yacTh ydeOHOro Kypca 3aHMMaeT W3Y4YEHHE TE€OMETPHUECKOTO U
OMHOMHUANBHOTO pACIpEACNeHN M 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJOraMu —
NOKa3aTeIbHBIM 1 HOPMAJIbHBIM pacipeelIeHUsIMU.

Conepxxanue nuHuu «CiayyailHble COOBITHSI U BEPOSITHOCTH» CIYXKUT OCHOBOM Jif
dbopMUpOBaHUS TIPECTABICHUA O pacTpeAesieHUH BEPOSTHOCTEH MEXIy 3HAYCHHSIMH
CIIy9alilHbIX BEJIIMYMH, a TaKXe dTa JIMHUA HEoOXoAuMa Kak 0a3zamis W3ydeHHS
3aKOHa OOJBIIMX YKceld — (PyHIAMEHTATbHOTO 3aKOHA, JEHCTBYIOIIErO B MPUPOIE U
o0IIecTBE M UMEIOIIET0 MaTeMaTuyeckyto popmanuzanuio. Cam 3aKOH OOJIBIIUX YHCE
npearaeTcsi B O3HAKOMUTENbHOM (GopMe C MHUHUMAJIbHBIM HCIHOJIB30BAaHUEM
MaTeMaTH4YECKOro (popMannsma.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMHA BEIMYWHAMH, AaKICHTHPYIOT
BHUMaHUE O0Yy4arolMXcs Ha ONMHUCAHUU U U3YyUEHUU CIyYalHBIX SBJICHUH C MOMOUIbIO
HenpepbIBHBIX (PyHKIUNA. OCHOBHOE BHHMaHUE YJEISETCS MOKa3aTEIbHOMY U
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HOPMaJIbHOMY pacHpelelieHUsM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEIHHOE
U3y4eHHEe MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIS HW3YYCHHS Yy4eOHOTo Kypca
«BepositHOCTh M cTaTucTHKA» — 68 vacoB: B 10 kmacce — 34 uvaca (1 wyac B Hemero),
B 11 kimacce — 34 vaca (1 gac B HEACIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

[IpencraBnenne qaHHBIX C MOMOIILI0 Tadumil U auarpamMm. CpeaHee apudmeTrndeckoe,
MeJuaHa, HauOoJblllee U HAaUMEHbIIEe 3HAYEHUs, pa3Max, AUCHEPCUSI U CTaHJAPTHOE
OTKJIOHEHUE YUCJIOBBIX HA0OOPOB.
Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHSI. DJIeMEHTapHbIE COOBITHUS
(ucxonpl). BeposTHOCTH ciaydailHOTO COOBITHS. BIW30CTh YAaCTOTBI U BEPOATHOCTH
coObITuil. CrydailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHIA B ONIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Omnepanuu HaJ, COOBITUSIMU: TIepeceUeHUe, OObEIUHEHHUE, TPOTUBOIOIOKHBIE COOBITHS.
Huarpammel Ditsiepa. @Popmyiia CI0KEHUS BEPOSITHOCTEM.
VYcioBHasg ~ BEPOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEW. JlepeBo  CiiydailHOTO
skcrepumenTa. @opmyiia moaHoi BeposiTHOCTU. He3zaBucuMblie COOBITHS.
KomOunaropunoe mnpaBuino ymHoxeHus. IlepectanoBku u daxtopuan. UYwucio
coueranuid. TpeyronpHuk [lackansa. @opmyna 6unoma HeroToHa.
bunapHbIil cnydaliHbId ONBIT (UCHBITaHME), Yyclex M Heynaya. HesaBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 nepBoro ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHyy.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeieHus.
[IpumMeps! pacnpeiesieHnii, B TOM YUCIe, FeOMETPUYECKOE U OMHOMHUAIILHOE.

11 KJIACC

UucnoBple XApaKTEPUCTUKU CIIYyYaWHBIX BEJIWYMH: MAaTEMaTHYECKOE OKHUIAHME,
JIUCIIEPCHST M CTaHJAPTHOE OTKJIOHEHWE. lIpuMepbl NpUMEHEHHs MaTeMaTH4ECKOIro
OKMJIAHUA, B TOM 4YHUCJIE B 3aJadyax U3 IIOBCEAHEBHOM XU3HM. Marematudeckoe
OXXHMJIaHUE OWHApPHOM CIydallHON BeNWYWHBI. MaTeMaTHUueCKOe OXXKHUJIAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MareMaTu4ecKoe OXKUIAAHUE U JUCIEPCUS T'€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3aKoH OOJBIINX YKCE U €ro posib B HAyKe, MpUpoie U oduiecTBe. BoIOOpOUHBIN METO
VCCIICIOBAaHUM.

IIpumepsl HENPEPBIBHBIX CIIyYalHBIX BENIUYUH. [IoHATHE O TIIIOTHOCTH pacIpenesICHUs.
3ajaun, NpUBOJAIIME K HOpMaldbHOMY pacnpenencHuto. [loHATHe 0 HOpMaTbHOM
pacupeaeneHuu.
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INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kjacce oOydaromuiics MOJYy4YUT CIEAYIOIIUE MPEAMETHBIC
pe3ybTaThI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;
OlepupoBaTh TMOHSATUSMU: CpelHee apudmeTHdeckoe, MeauaHa, HauOoOJbIIee,
HaMMEHbIIIee 3HAYEHUE, Pa3MaxX MaCCUBA YUCIIOBBIX JJAHHBIX;
ONEpUPOBAaTh MOHATHAMU: CIy4YalWHBIM 3KCHOEPUMEHT (ONBIT) M CIIy4allHOE COOBITHE,
JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITyYallHBIMU COOBITUSIMU, HAXOJIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITHI B U3yUEHHBIX CITyYalHbIX SKCIIEPUMEHTAX;
HAXOJUTh U (POPMYIUPOBATH COOBITHUS: TTEpeceUeHUE U 00bETUHEHNE TAHHBIX COOBITHIA,
COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, MOJB30BATHCS JUarpaMMmamu Jiliiepa
1 (GOPMYJION CIIOKEHHS BEPOATHOCTEHN MPU PEIICHUH 3a/a4;
ONEpPUPOBATh MOHATUSMU: YCIIOBHAsI BEPOSATHOCTb, HE3aBUCHUMBIE COOBITUS, HAXOAUTH
BEPOSITHOCTH C IOMOIIBIO IPAaBHJIA YMHOKEHHs, C IOMOILBIO JI€pEBa CIYy4YalHOTO
OTIBITA;

OPUMEHATh KOMOMHATOPHOE MpPaBWJIO YMHOXKEHUS TpU pEIICHUH 33]adY;

OIIEpUPOBAaTh NOHATUAMU: UCIIBITAHUE, HE3AaBUCHUMbIE UCIIBITAHMS, CEPHUS
UCIBITAaHUH, yCIlieX U HeyJaua, HaXOJUTh BEPOATHOCTU COOBITHI B CEpUM HE3aBUCUMBIX
UCIBITAaHUI 10 NEPBOIO ycIexa, HaXOAUTh BEPOATHOCTU COOBITUN B CEPUM MCIBITAHUMN
bepnymu;
OIEpUPOBAaTh TMOHATHAMU: CiIy4yailHas BEJIMYMHA, PAaCIPEACIICHHE BEPOSTHOCTEM,
JarpaMMa pacrpeieseHusl.

K koniy oOyuenuss B 11 kiacce oOywarouuiicss MOJY4YUT CIEAYIOUIME MPEAMETHBIC
pE3yJbTaThI:
CPaBHUBATh BEPOSTHOCTU 3HAUYCHUM CIyYaWHOW BEJIMYMHBI [0 PACIPEACIICHUIO WM C
MOMOILBIO THarpamm;
OIEpUpPOBaTh MOHATHEM MAaTEMATHYECKOIO OXUJAHUS, IMPUBOAUTH NIPHUMEPHI, Kak
NPUMEHSETCS  MaTEeMaTUYEeCKOe  OXHJAHME  CIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MAaTeMaTHYECKOE 0KUIAHUE 10 JAHHOMY PaCIIpENECIEHUIO;

UMETh TPEJCTABICHHE O 3aKOHE OOJBLINX YHCE;

UMETh NIPEICTABIEHUE O HOPMAJIBHOM PACIIPEAEICHUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu HaL COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Omnepanuy HaJ COOBITUSAMMU:
nepeceveHne, 00beIMHEHNE COOBITHIA,
IIPOTHUBOTIOJIOKHBIC COOBITHSL.
Jwnarpammel Dunepa. opmyna
CJIOKCHHSI BEPOSITHOCTEH

Hcnmoab3oBaTh 1uarpaMmMsl Jijiepa

U CIIOBECHOE OIMKCAHUE COOBITHI

TU1s1 QOPMYTUPOBKH U U300PaKCHUS
00BbEIMHEHUS U TIEPECECUCHUsI COOBITUH.
Pemiare 3aga4u ¢ MCIIOIB30BaHUEM
(hopMyJIbI CIOKEHUS BEPOSITHOCTEN

Y cIIOBHAsI BEPOSITHOCTD,
JIEPEBO CIYYaHHOTO OIbITA,
dbopmyIia moaHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTh COOBITUI

Y cnoBHAsI BEPOSITHOCTE. Y MHOKEHHE
BEPOSTHOCTEN. J[epeBO CiaydaitHOTro
akcriepumenTa. opmyiia MoJIHOU
BeposiTHOCTU. HezaBucumbie coOObITHS

Pemars 3agaum Ha Hax0XICHUE
BEPOSATHOCTEUW COOBITUM, B TOM YHUCJIIE
YCJIOBHBIX C IIOMOIIBIO I€peBa
CJIyYalHOTO OTIBITA.

OnpeneasiTb HE3aBUCUMOCTb COOBITUH
1o ¢opmyJie U MO OpraHu3aluu
CIIy4allHOTO OMbITa

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanoBkn

u daktopuan. Yucio coueTaHui.
Tpeyronbnuk [lackans. opmyia
o6unoma HeroToHa

HUcnonb30BaTh NpaBUiio YMHOXKEHUS
JUJISL TIEPEYUCIICHUS COOBITUIM

B CIIy4alHOM OIIBITE.

IMoan3oBaTbest popmyioi

Y TpeyrojibHUKOM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nocyiea0BaTeIbHbIX
HCIIBITAHU I

buHapHBbIii ciiydaiiHbIN OIBIT
(ucrbITaHuE), yCrex 1 Heyjaya.
Hesasucumele ucneiranus. Cepust
HE3aBHCUMBIX UCIIBITAHUU 10 IEPBOTO

Pa30uBaTh CI0KHBIE DKCTIEPUMEHTHI
Ha OTAEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHSA . UCIIBITAHUE,
CepHs HE3aBUCUMBIX UCIIBITAHUMN.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHuN bepHyum.
[IpakTuueckas pabora

C HCTIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEPUU
WCHBITAaHUMN JI0 IEPBOTO yCIIeXa

Y B CEpHSX UCIIBITAHUN bepHyIuH.
N3yuaTh B X0/1€ NPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AIIEKTPOHHBIX TA0IUI] BEPOSITHOCTH
COOBITUI B CEPUSIX HE3aBUCHUMBIX
HCIIBITAaHUI

City4aiiHbl€ BEJTUYMHBI
U pacrnpeneneHus

Cny4aiiHas BETMYMHA.
Pacnpenenenne BeposiTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IMPOU3BCACHHUC CﬂyqaﬁHBIX BCINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHS: ClTydaiiHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacnpeneneHus, imarpamma
pacnpeneneHus.

IIpuBoauTh NpUMeEpHI
pacnpeneneHnii, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHuBaTh pacnpeeieHus
CIIy4YailHbIX BEJTMYUH

Haxoaurtb 3Ha4€HUS] CyMMBbI

Y TIPOU3BEICHUS CITyYalHbIX BEJIMYMH.
CTtpouTthb U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacnpeneneHue
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[ToBTOpEHuUe, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

OmnmcarenbHasi CTATUCTHKA.
CityyaiiHble ONBITH U BEPOSITHOCTH
CIIy4alHBIX cOOBITHM. Oneparuy Ha
COOBITUSIMU. DIEMEHTEI
KOMOMHATOPUKHU, CEPUU HE3aBUCUMBIX
HUCHBITaHUHN

IloBTOPATH N3yYeHHOE
U BBICTPaMBAaTh CUCTEMY 3HAaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC

HanmeHnoBanue pasnena  |KosmuecTBo OcHoBHOE cozepKkaHne OcCHOBHBIE BUJIBI JEATENBHOCTH
(TemnI) Kypca 4acoB 00yJaroIMXCcs
MaremaTnyeckoe 0)KUIaHue 4 [Ipumepbl TpUMEHEHNS OcBauBaTth NOHATUE MATEMATUYECKOTO

CIIy4alHOW BEJIMYMHBI

MaTEMaTUYECKOTO OXKUaHUS
(cTpaxoBanue, JioTepes).
MateMaTruyeckoe OKugaHNuEe CyMMBbI
CIIy4allHBIX BEJIUYHH.
MareMatuyeckoe oKulaHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

O’KUJIaHUS.
IIpuBoaUTH 1 00CYKIATH IPUMEPHI
MIPUMEHEHUS MaTEMaTHIECKOTO
OXKuJlaHus. BerauciasaTh
MaTeMaTHYeCKOe OXKUTAHHUE.
Hcnoan3oBaTh MoHATHE
MaTEeMaTUYECKOTO 0KHIAHUS U €TO
CBOMCTBA IIPH PEIICHUH 3a71a4.
HaxoaunTsp 110 u3BecTHBIM QopMysiam
MaTEeMaTHYECKOE OKUIAHUE CyMMBI
CIIy4allHBIX BEJIUYHH.

HaxoauTsb 1o u3BecTHBIM (hopMyJiaM
MaTeMaTUYECKHUE OKHUIaHUS CITyJalHbIX
BEJINYMH, UMCIOITUX TCOMETPUICCKOE

1 OMHOMHUAIILHOE PaCIpeICIICHUS
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Jucniepcust v cTaHIapTHOE
OTKJIOHEHHUE CITy4anHON
BEJINYUHBI

Jucnepcnst u craHgapTHOE
OTKJIOHEHUE. Jlucnepcun
reOMETPUUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padoTa

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaThb NOHATHUS: JUCHIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE CIIy4aHON
BEJINYMHBI.

Haxoaurs aucnepcuro

10 PacCIpeNeICHUIO.

Haxoautp 110 u3BecTHBIM (popmysam
JUCIIEPCUIO0 TEOMETPUIECKOTO

1 OMHOMHAJIBHOTO pacipeieeHus,

B TOM YHCJIE B XOJ€ MPAKTUIECKON
paboTHI C HUCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHUCEI

3akoH Oosbiux urcesn. BeiOopouHsiii
METOJ UCCIICTOBAHUIA.

[Ipaktrueckas pabota

C UCITOJTH30BaHUEM DJICKTPOHHBIX
Ta0JIuIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYTTHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BHIOOPOYHOTO
METOJa UCCIENOBAHUS

HenpepsiBHBIE CiTyyaliHbIE
BEJIMYUHBI (pacrpeaeneHus)

IIprmepsl HENPEPBIBHBIX CIIyYalHBIX
BeJIMYUH. DYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
Clly4aiiHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoaAMTH pUMEPHI HENTPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSTHOCTH COOBITUIA
0 TAHHOW (PYHKITUH TUIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeieICHUs

HopmanbeHoe pactipenenenue 2 3ajauu, IpUBOIAIIME K HOpMAIbHOMY | OcBaMBaTh MOHATHUSA: HOPMAJIbHOE
pacnpeneneHuo. OyHKIUA pacnpeeseHue.
IUIOTHOCTH ¥ CBOMCTBA HOPMAJILHOTO Bo11e1s1Th 110 ONUCAHUIO CITyYaiHBIC
pacnpeeseHusl. BEJIMYUHBI, paCIpeIeIEHHBIC
[Ipaktrnueckas padbora 10 HOPMAJIbBHOMY 3aKOHY.
C UCIIOJIb30BAaHNUEM AIEKTPOHHBIX IIpuBoauTh NpuMepskI 337134,
Ta0IHI IPUBOSIIINAX K HOPMAJIIBHOMY
pacnpenenenuro. HaxoauTe yncioBele
XapaKTEPUCTUKU HOPMAJILHOTO
pacnpeneneHus 1Mo U3BECTHBIM
dbopmynam.
Pematpb 3a/1a4u, CBI3aHHBIC
C IPUMEHEHHUEM CBOWCTB HOPMAJIBHOIO
pacnpeeieHnid, B TOM YHCIIE
C UCIIOJIb30BaHUEM AIEKTPOHHBIX
TaOJINII
[ToBTOpEHUE, 00001IEHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSATH U3yUEHHOE U BHICTPAUBATh

U CUCTEMAaTH3aHus 3HAHUN

Ta0JHIl U TUarpaMm, OnucaTeIbHas
CTATHUCTUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOSITHOCTEH COOBITHIT

CUCTEMY 3HAHUHI
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C MpUMEHEeHHEM (HOopMyT

U rpagIuecKuX METO/I0B
(koopauHaTHAas TipsiMasi, 1IEpeBo,
auarpaMmma Ditiiepa), ciryyaiiHble
BEJINYMHBI U PACIIPEACICHUS,
MAaTeMaTHYECKOE 0KUITAHUE
CIIy4allHOW BEJIMYMHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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