MyHnuyunanvnoe obweobpaszoeamenvroe yupesicoeHue
«l'umnasus Ne7 Kpacnoapmeiickozo paiiona Bonzozpaoa»

PaGouast nporpamma
1o y4yeOHOMY IpeaMeTy

n.I.

400026, Boarorpaa, 6-p um. JHreanca, 33 T1e1.69-98-66, 69-56-77, 67-05-55 E-mail: gymnasium7@volgadmin.ru

YTBEPXJIEHO
Ha IIeJarOru4ecKoOM COBETE
MOY rumuazuu Ne 7
npotokoi Ne 14 ot «29» aBrycra 2025r.

BBeneno B feiicTBre
IIPUKA30M AUPEKTOpA
MOY rumnaziuNo-7
ot «01%» centabps 20251. Ne 21701
Jupexrop MOV, rumuazuu Ne 7
77— Mk N AF 8 ama
«Qd» cenTadps 2025r2“:=3.l#.:é2712m;’,%ig%nymﬁéﬂﬂmmul
&analp iccrosepmaion nommong | HCMeNT 02088
COTJIACOBHrib{ 80250301 16:0408+0400
Ha MO yuuTelel MaTeMaTHKH
npotokost Ne 1 ot «29» aBrycra 2025r.

«MartemaTtuka (6a30Bbiii yposenb)» (ID 8745700, ID 8743781, ID 8742889)

cpeaHee o01ee o0Opa3oBaHHe

IIporpaMmy cocraBmuia
JlutBuHOBa CBeTitana
AJlekcaHapoBHA, YYUTENb
MaTeMaTUKH BBICIIECH
KBATH()HUKAUOHHON KaTErOpHH



HOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma y4yeOHOro Kypca «Ainrebpa W Hayala MaTeMaTUYeCKOro aHanu3a» 0a30BOTO YpPOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3paboranHa Ha ocHoBe DenepalibHOrO0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero oOmiero o0pa3oBaHHUsA, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABIAEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHMIO, U TPATUIIUNA pPOCCUUCKOTOo oOpaszoBanms. Peamusamuss mporpaMMbl 0OECIICYMBACT OBJAJCHUE KIFOUEBBHIMU
KOMITCTCHIIUSIMH, COCTaBJSIOMIMMHA  OCHOBY IS  CaMOPa3BUTHUA W  HEMPEPHIBHOTO 00pa30BaHUs, IICJIOCTHOCTH
OOIIEKYIBTYPHOTO, JINTYHOCTHOTO U IMTO3HABATEIIPHOTO PA3BUTHS JIMYHOCTH O0yJAFOIIIHXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajga MaTeMaTHYSCKOTO aHAIN3a» SIBIISICTCS OJJHUM M3 HanOoJiee 3HAaYMMBIX B IIPOTpaMMe CTapIICH
IIKOJIbI, TTOCKOJIbKY, C OJHOH CTOPOHBI, OH 00ECIIeYMBACT MHCTPYMEHTAJIBbHYIO 0a3y IS WM3YYCHHs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET JOTMYCCKOE W aOCTPAKTHOE MBINUICHHE YyYaIlMXCs Ha YpPOBHE,
HEO0OXOIMMOM JIII OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIIESCTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca
ydaliuecss OBJIAJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KOTOopas (OpPMYJIUPYeT CBOH JOCTHIKCHHS B
MaTreMaTH4decKou Gopme.

Kypc anreOpbl 1 Haya MaTeMaTHYECKOrO aHaIM3a 3aKJIaAbIBaeT OCHOBY ISl YCIICIITHOTO OBJIAJICHHS 3aKOHAMH (PH3UKH,
XUMHH, OMOJIOTHH, TTOHUMaHUsI OCHOBHBIX TCHJICHIIUN SKOHOMHKH M OOIIECTBEHHOW YKM3HH, MMO3BOJIIET OPUECHTHUPOBATHLCS B
COBPEMCHHBIX ITU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPCHHO HCIIOJIB30BaTh UX B IOBCEIHEBHOM XU3HH. B ToXe
BpeMsI OBJIQJICHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOIMMH MaTEeMaTHYECKUMHU KOHCTPYKIIMSMHU pa3BUBACT YMCHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTHHHOCTb  YTBEPXKACHHUS, HCIIOJB30BaTh O00O0OINEHHE M  KOHKPETH3AIlUIo,
aOcTparupoBaHHe M aHAJIOTHIO, GOPMHPYET KpeaTHBHOE M KPUTHYECKOE MbINUICHHE. B Xo1ae M3ydeHus ajareOpbl U Hadal
MaTEMaTHYECKOI0 aHajii3a B CTapIIeH IIKOJIE YdYalldecs TIOJy4aroT HOBBIM ONBIT pEHICHHWsS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEIIEHOTO TIOCTPOSHUSI MAaTEMATHUYCCKUX MOJICICH PEaIbHBIX CUTYallMid W WHTEPIIPETAIUN MOJTyICHHBIX PEIICHUH,
3HAKOMATCS C TPUMEpPaMH MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HayKe M B HMCKYCCTBE, C BBIIAIOIUMUCS
MaTEMaTHUYCCKUMH OTKPBITUSIMHU M X aBTOPaMH.



Kypc obnanaer 3HaUMTEIBHBIM BOCTIUTATEIBHBIM TTOTSHITUATIOM, KOTOPBIN peanm3yeTcsl Kak uyepe3 yueOHbI MaTepual,
CIIOCOOCTBYIONUH (DOPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHHUSI, TaK U Yepe3 CreruuKy ydeOHOU NeaTeTbHOCTH, TPEOYOIIeH
CaMOCTOSTENbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEILHOM KOHIEHTpAIlMM BHUMAaHHUS W OTBETCTBEHHOCTHU 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe meTomukm o0ydueHHs anreOpe W HadajaM MaTeMAaTHYECKOTO aHalu3a JICKHUT IeATEIbHOCTHBIA TPHHIIHIT
0o0yueHus.

Crpykrypa Kypca «Anredpa M HadyaJia MaTEMATHYECKOIO aHaIW3a» BKIIOYAET CIEAYIOIIME COAEpKaTeIbHO-
MeTonuyeckue JMHUU: «Yucna w BbruMcieHus», «DyHkiuu u rpaduku», «YpaBHEHUsS W HepaBeHCTBa», «Hauana
MaTeMaTU4YeCcKOoro aHaian3a», « MHoOecTBa U JIoTuKa». Bce OCHOBHBIE COAepKATEIbHO-METOIMYECKUE JTUHUHN U3Y4YaloTCs Ha
MPOTSDKCHUH JIBYX JIET OOYUCHUS B CTapIeil MIKOJIE, €CTECTBEHHO MOTOJHSS APYT ApYyra U MOCTETICHHO HACKIIASCh HOBBIMU
TeMaMH W pasneiiaMu. J[aHHBIN Kypc SIBISICTCS MHTETPATHBHBIM, TTOCKOJIBKY 0OBEIUHSET B ceOe CoMepikaHne HECKOJIbKHX
MaTeMaTUYECKUX TUCHUILUIUH: anreOpa, TPUrOHOMETpHs, MaTEeMAaTHUYEeCKUIl aHalu3, Teopus MHOxkecTB U Ap. [lo Mepe Toro
KaK yd4alluecs OBJIAJIEBAIOT BCE Oosiee MIMPOKUM MATEMAaTHYECKHMM arapaToM, y HHUX MOCIEI0BATEIbHO (HOPMHUpPYETCS U
COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUYECKYIO MOJIENIb peajbHON CUTyalluH, MPUMEHSITh 3HAHMS, MOJyYCHHbIC B
Kypce «Anrebpa W Hadaja MaTeMAaTHYECKOTO aHajau3a», IS PEIICHHs CaMOCTOSTENhHO CHOPMYITMPOBAHHON
MaTeMaTH4YeCKO 3a/1a4uu, a 3aTEM HHTEPIPETUPOBATH MOJyUYCHHBIN pe3yIbTaT.

ConepsxarenpbHO-MeTOAUYEeCKas JTMHUS «Yucna ¥ BBIYUCICHUS 3aBepiiaeT (OpMUPOBAHUE HABBIKOB HCIIOIH30BAHUS
JNEUCTBUTEIBHBIX YHCENl, KOTOpOoe OBLJI0O HAayaTO B OCHOBHOHM IKojie. B crapmieit mkone oco0oe BHHMaHUE YACIASTCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIIBHBIX HAaBBIKOB, BKJIIOYAIONIMX B CE0S HMCIOJB30BAHHE PA3IUYHBIX (OPM 3aIHCH
JNEHCTBUTEIHLHOTO YHCIIA, YMEHHE PAIIMOHAILHO BBIMOJIHATH ACHCTBUS ¢ HUMH, JIelaTh MPHUKUAKY, OLICHUBATh PE3yJIbTaT.
OOyuaromuecss TOMyYarOT HABBIKM TPHOIMKEHHBIX BBIYUCIICHHUM, BBITIOJHEHUS NEHCTBHM C YHCIIAMH, 3allMCAaHHBIMU B
CTaHAapTHOM opMe, UCTIOTH30BAHUS MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHHM.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKECHUU BCETO OOYYEHHS B CTapIled IIKOJE, TTOCKOJIbKY B
Ka)XJIOM pazziesie mporpaMmMbl MPeyCMOTPEHO PEIICHUE COOTBETCTBYIONMIMX 3aa4y. O0ydaronyecst OBiIaJAeBalOT Pa3IndHbIMU
METOJaMH PEIICHHUS IEJIbIX, PAIlMOHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTeIbHBIX, JOTapUIMHUUECKIX U TPUTOHOMETPUICCKUX
ypaBHEHUHN, HEPABEHCTB M WX cHUCTEeM. [loylydeHHBIE yMEHHS HMCHIOJB3YIOTCS TMPHU HCCICIOBAHUU (PYHKIIUNA C TTOMOIIBIO



MIPOM3BOIHOM, pelIeHnH MPUKIATHBIX 3a7ad U 3a7ad Ha HaxXOXKJICHHE HauOOJBIINX M HAaWUMEHBLINX 3HAYEHUN (PYHKIIHH.
JlanHasi conepkareibHasl JUHHS BKIIOYaeT B cebs Taikke (OpMHUPOBAHHE YMEHHUU BBIMOJIHATH Pacu€Thl MO (opmMynam,
npeoOpazoBaHus 1IENIbIX, PAllMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAaKKE BbIPAKEHUI,
COJEpKallUX CTENEeHW U Jorapupmel. braromaps wu3ydeHHIO anreOpanyeckoro Marepuaja IMPOUCXOIUT JalbHEWIIee
pa3BUTHE ATTOPUTMHUYECKOTO U a0CTPAKTHOTO MBINUICHHS YJallnuxcs, (POPMUPYIOTCS HABBIKU JCTYKTUBHBIX PacCykICHUH,
paboThl ¢ CUMBOJBHBIMH (POpMaMH, MPEICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJEC PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3(pPeKTUBHbIE HHCTPYMEHTHI ISl PEHICHHS MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad, HarJITHO
JE€MOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenpHo-MeToinyecKass JMHUSA «DyHKIUU U TpaduKU» TECHO IEpEruieTaeTcsl ¢ APYTMMHU JIMHUSMHU Kypca,
IIOCKOJIBKY B KAKOM-TO CMBICJIE 337a€T MOCIEN0BATEIbHOCTh U3YyUeHHs MaTepuana. M3yuyeHue CTEeNeHHOH, M0Ka3aTeIbHOM,
norapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLUUWA, UX CBOMCTB M TpaUKOB, MCHOJb30BaHUE (DYHKLUMHA I pelIeHUs
3aja4 U3 JAPYruX y4yeOHBIX IMPEIMETOB U pEalbHON JKU3HM TECHO CBSI3aHO KAaK C MATEMaTUYECKUM aHaJIM30M, TaK U C
pelieHneM YypaBHEHMl M HepaBeHCTB. llpu 3TOoM Oosbllioe BHHUMaHue yzaensercs (OPMUPOBAHHUIO YMEHMsI BBIPAKaTh
dbopMysiaMu 3aBUCHMOCTH MEXAY Pa3IMYHbIMU BEJIMYMHAMH, UCCIIEI0BATh MOJYYEHHbIE (PYHKIHMH, CTPOUTHh UX IpauKH.
Martepuan 3Tol coAepKaTeIbHON JTUHUYU HALIEJIEH Ha Pa3BUTHE YMEHUI U HaBBIKOB, MO3BOJISIIOIIMX BbIPa)KaTh 3aBUCUMOCTHU
MEXIy BEIMYMHAMHU B Pa3au4HON (opMme: aHaIUTHYECKOU, rpaduueckoil u cimoBecHOl. Ero u3ydeHuwe crnocoOCTBYET
Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIUH, UCTIOIB30BAHUIO aHAIOTUH.

ConepxarenpHass nuHus «Havama MareMaTHnyeckoro aHajlvM3a» IO3BOJSET CYIIECTBEHHO pAacIIMpUTh KpPyr Kak
MaTEeMaTUYECKHX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yYaromUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh
U CTpOUTh Tpaduku (yHKUUNA, ONPENEisITh MX HAUOOJbIIME M HAUMEHbIIME 3HAYEHUS, BBIUUCIATH IUIOWAAM (QUTYp U
00BEMBI TeJl, HAXOUTh CKOPOCTH U YCKOPEHHUSI MpoueccoB. JlaHHas coaepkarenbHas JMHUS OTKPHIBAET HOBBIE BOZMOXHOCTH
MIOCTPOEHUSI MAaT€MATHYECKUX MOJEJIEH pealbHbIX CUTYAlMi, HaXO0XKJICHNUS HAWIY4IIEro peuleHUs B MPUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-I)KOHOMUYECKHUX, 3a/ladaX. 3HAKOMCTBO C OCHOBaMHM MaT€MaTHYECKOTO aHajn3a CIOCOOCTBYET Pa3BUTHIO
abCTpakTHOro, (POPMANBHO-IOTUYECKOTO U KPEATUBHOTO MBINLICHUS, (POPMUPOBAHUIO YMEHUN PACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE M MCKyccTBe. OOyyaromuecs: y3HaloT O BBIAAIOUIUXCS pe3ysibTaTaX, MOJTYyYeHHBIX B
XOJI€ Pa3BUTHSI MATEMATHKU KAK HAyKH, U UX aBTOPAX.



ConeprxarenbHO-METOInYECKast TMHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM IOCBSIIIIEHA 3JIEMEHTAM TEOPUH MHOKECTB.
TeopeTnko-MHOKECTBEHHbIE TPEICTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJIHHOW MAaTeMaTWKH M MpejaraioT Haubolee
YHHUBEPCAIbHBIA S3bIK, OOBEOUHSIOUIMM BCE pas3Aeiabl MATeMAaTUKUM M €€ TNPUIOKEHUM, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTU4YECKUE NUCIUIUIMHEI B eauHoe nenoe. [109ToMy BaXHO 1aTh BO3MOYKHOCTBH IIKOJIBHUKY IIOHUMAaTb TEOPETHUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU U UCIIOJIB30BATh €T0 JJISl BEIPAXKEHUS CBOMX MBICIIEH.

B kypce «Aiurebpa W Hayala MaTeMAaTHYECKOrO0 aHAIM3a» MPHUCYTCTBYIOT TAaKXE€ OCHOBBI MaTeMaTH4E€CKOIro
MOJIETTUPOBAHUS, KOTOpbIE MPU3BAaHBI C(HOPMUPOBATH HABBIKM MOCTPOSHUS MOJENCH pEambHBIX CUTYAallUil, HCCIeI0BaHUs
ATUX MOJEJIEH ¢ MOMOUIBIO ammnapara ajareOpbl 1 MaTeMaTHUYECKOIO aHajan3a U MHTEPIpPETAlMM MOIYYEHHBIX Pe3yIbTaToB.
Takue 3a1aHus BIUICTEHBI B K&KIBIM U3 pa3/ielIoB IPOrpaMMBl, IIOCKOJIBKY BECh MAaTEpHUAIl Kypca IIUPOKO UCIIOIb3YETCs IS
pelieHusl MpUKIaAHbIX 3a1ad. [Ipu peleHnn peanbHBIX MPAKTHYECKUX 337ad yYallhecs pa3BUBAOT HaOIIOAATENbHOCTb,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJIb30BaTh AHAJIOTHIO, O0O0OIIATh M KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a/lady OPTaHU3YeTCs B MPOLECCe U3yUEHUs
BCEX T€M Kypca «Aisredpa 1 Hayana MaTeMaTHUeCKOTrO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miiaHe Ha U3y4YeHHUE Kypca alnreOpbl U HadaJl MaTEMaTUYECKOIr0 aHaJIn3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 yaca B
Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Becero 3a iBa roga o0yuyenus — 170 dacos.



COILEP KAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE APOOH, MPOIEHTHI, OCCKOHEUHbIC MEPUOJUYECKUE TPOOH.
ApudmMeTnueckre onepaluy ¢ palMoHaIbHBIMU YUCIaMH, TPpeoOpa30BaHus YUCIOBBIX BhipakeHuil. [Ipumenenue npodeit u
IIPOLIEHTOB ISl PEIIEHUS IPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAJIbHOM KU3HHU.

JleiicTBUTENbHBIE YKclia. PalnoHabHbIE U UppallMOHANIbHBIE Ynciaa. ApU(METHUECKHE ONIEPALUU C JEHCTBUTEIbHBIMU
yucinamu. [IpubnnxEHHble BEIUNCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN.

Crenensb ¢ uenslM nokasareneMm. CrangaptHas (opMa 3anucu AEUCTBUTEIBHOIO YKcia. Vcnonb3oBaHue moaxoasmei
(opMBbI 3aMKCH IEWCTBUTENBHBIX YMCEN JISl PEIICHUS MPAKTUYECKUX 3a7a4 U IPEJICTABICHHS TaHHbIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBHs ¢ apu(pMEeTHUECKMMU KOPHIMHU HaTYpaJIbHOU CTENEHU.

Cunyc, KOCMHYC M TAHT'€HC YUCJIOBOT0 apryMeHTa. APKCHUHYC, apKKOCUHYC, APKTAHTE€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpaXeHU1. OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellieHrue HepaBEeHCTBA. MeTO1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/lay U 33Ja4 U3 Pa3IuyHbIX 00JacTeil HayKu U
pEATbHOM KU3HMU.

DYyHKIUHN U TPAPUKHU

OyHk1us, crocoOwl 3aaanus ¢pyHkiuu. ['padux pyaknuu. Bzaumuo o6paTabie QyHKIIHH.



Ob6nacTp onpeaeneHuss U MHOKeCTBO 3HaueHu pyHkuuu. Hymu @ynkunn. [TpomexyTku 3HaKonocTostHCTBa. YETHBIE U
HEYETHBIE (PYHKIINU.

CrenenHas QpyHKIMS C HaTypalbHBIM U II€JIbIM NoKazareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u rpaguk KopHs N-oi
CTEIICHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUSI ITOCe10BaTEIbHOCTEH. MOHOTOHHBIE NTOCIE10BATENBHOCTH.

ApudmeTrnueckas U reomeTpuueckas nporpeccur. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccus. Cymma
OecKOHEYHO yObIBarolel reoMeTpuyeckoil nporpeccun. @opMyia CIOXKHBIX TPOLEHTOB. Mcronb30BaHue Mporpeccun st
pELIEHNs pealIbHBIX 3a]1a4 IPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTUKA

MHOkecTBO, olepauuu HajJ MHOXecTBaMHU. /(marpammsl Oiinepa—BeHHa. [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOTO
amnmapara JJisl ONMCaHUs PeajbHBIX MPOLIECCOB U SIBJICHUMN, IPU PELLIEHUH 3344 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBHUE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciia u BIYUCTIEHUS

HarypanbHubie u nenbie uncina. [Ipu3Haku 1eTMMOCTH LIEIIbIX YHUCEIL.

CrenieHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm umcna. JleciTuuable U HATypajIbHbIE JIOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALIUX JIOTaApU(PMBI.

[IpeoOpazoBanue BeIpaKEHHUH, COAEPKAIUX CTETICHH C PAIMOHAIIBHBIM MTOKA3aTeIIeM.
[TpumMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIe ypaBHEHHS U HEPABEHCTRA.



Jlorapudmuueckne ypaBHeHUS U HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHM. Pellienne MpukiIaaHbIX 3a1a4 C IOMOUIbIO CUCTEMBI JINHEWHBIX YPaBHEHUN.

CucteMsl 1 COBOKYITHOCTH PALlMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a]ad U 3a/1a4y U3 pa3iIuyuHbIX oOnactel
HAYKHU U PEAIbHOMN KU3HHU.

DYyHKIUHN U TPAPUKHU

Oyukuus. [lepuonnueckne pynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKUIMU. MakCUMyMbl 1 MUHUMYMBI (QYHKIIUH.
Haubonbiiee n HauMeHblIee 3HaueHne (QyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[lokazaTenbHas u jorapudmudeckas GyHKIHAU, UX CBOMCTBA U rpauKH.

Hcnons3zoBanue rpa@ukoB GyHKIMMA 711 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (YyHKIUN [ HMCCIEAOBAaHUS MIPOLECCOB U 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT INpPHU
pEILIEHUH 3aj1a4 U3 JPYTUX YYEOHBIX MIPEIMETOB U peanbHOM JKU3HHU.

Hayajia MaTeMaTH4eCKOI0 aHAIM3a

HenpepsiBHble (pyHKIIMH. MeTOA HHTEPBATIOB JJI PELICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHble 3eMeHTapHbIX (QyHKIMA. DOpMyNbl HAXOXKACHUS MPOU3BOAHON CYMMBI, NMPOU3BEACHHUS U YaCTHOTO
GyHKIMIA.

[IpuMeHeHre TPOU3BOIHOM K MCCIEIOBAHMIO (DYHKIIMIT HA MOHOTOHHOCTh U AKCTpeMyMbl. Haxoxkaenue HanbobIiero
Y HAaMMEHBIIETr0 3HAaYeHHs (PYHKIIMU Ha OTPE3KE.

[IpruMmenenne TPOU3BOMHOM Uil HAXOXKIACHHS HAWIY4YLIEro pElIeHHs B NPUKIAJHBIX 3afadax, IUIsl ONpENeSICHUs
CKOPOCTH TIpoliecca, 3aIaHHOT0 (POpMyIIoi miH rpaduKoM.

[TepBooOpaznas. Tabnuiia mepBooOPaA3HBIX.

WNurterpan, ero reomerpudeckuii 1 pu3ndeckuii cMbicii. Beruncnenue uaterpana no gopmyne Hetorona—IJleitbnuna.



ININTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO npecamMecTa «Marematuka» JOJIDKHO o0ecIeYnBaTh AJOCTHKCHHUC Ha YPOBHC CPCIAHCTO O6HI€FO
O6pa3OBaHI/I$I CJIICAYIOMUX JIMIYHOCTHBIX, MCTAIIPECAMCETHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTrpaMMbl y4eOHOT0 TipeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

['pax1anckoe BOCIIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIerocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHUHCKOTO
o0111ecTBa, MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUMN, MPOIEAYP
IrpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMAJbLHBIMA HMHCTUTYTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U HA3HAYCHUEM.

[TaTpruoTryeckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKTaHCKOW MACHTUYHOCTH, YBAXXKEHUS K IMPOILJIOMY M HACTOSIIEMY POCCHUHUCKOM
MAaTEMATUKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHHUSIM POCCUHUCKHX MAaTEMATHKOB U POCCUHUCKOM MATEMAaTHYECKOU
IIKOJIBI, K UCITOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTUX HayKaX, TEXHOJOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICATECIBHOCTHIO YYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy yIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas ICTETUKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MAaTeMaTUYECKUE 3HAHUS B HMHTEpecax 3J0pOBOro M Oe3omacHoro odpasa
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHMUS K CBOEMY 3J0pOBbIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U



OTIbIXa, peryispHas (u3nueckas aKTHUBHOCTH); (U3UYECKOTO COBEPIICHCTBOBAHMS, WpPH 3aHATUSAX CIOPTHUBHO-
0370POBUTENBHON AEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K PA3IUYHBIM chepam NpodecCHOHATbHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu U peasu30BBIBATh COOCTBEHHBbIC >KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
0o0pa3oBaHUIO M CaMOOOPA30BAHMIO HA MPOTSIKEHUH BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B pELICHUH
IPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAIIPaBIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, IOHUMAaHUEM BIMSHUS COLUAIBHO-PKOHOMHYECKUX IPOILIECCOB Ha
COCTOSIHUE IPUPOJAHON U COLMATIBHOM Cpelibl, 0OCO3HAHUEM TJIO0ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPo0JIeM; OpHUEHTALIMEH
Ha MIPUMEHEHNE MaTeMaTUYEeCKIX 3HAHUM /71 pelieHus 3a/1a4 B 00JIaCTH OKpYKaroIlel cpepbl, INIAHUPOBAHUSI TIOCTYIIKOB U
OLICHKU MX BO3MOKHBIX ITOCJIEACTBUI I OKPYKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO NIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOMN
MPAKTUKU, MOHMMAaHUEM MAaTeMAaTHYeCKOW HayKdh Kak cgepbl YelIOBEUECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHS U
3HAYMMOCTH JUIS PA3BUTHs LMBWIN3ALMY; OBJIAJECHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMATUYECKOM KyJbTypOl KaK CpeACTBOM
MTO3HAaHUSI MUPA; TOTOBHOCTBIO OCYILECTBIIATH POEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTD UHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble PE3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro mpeaMera «MaremaThka» XapaKTepU3YITCs
OBJIAJICHUEM YHUBEPCAIbHBIMA MO3HAGAMENbHBIMU OelCMEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeUCMEUIMU,
VHUBEPCANbHBIMU PECYTAMUBHBIMU OeUCTBUIMU.



1) Vhusepcanvhvie no3nasamenvhuvie oeticmaus,, obecnewusaiom opmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8
ooyuarouuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIOULe20 MUPA, NPUMEHEHUe I02UYeCKUX, UCCIe008amelbCKUX onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBrlie Jornueckue IeMCcTBUS:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUECKHX OOBEKTOB, MOHATHMA, OTHOIICHUNA MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMPENCICHUS TOHSATHN; YCTAaHABIMBATh CYIIECTBCHHBIH TMPHU3HAK KiacCHU(UKAIUH,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCTIPUHUMATh, (OPMYITUPOBATH U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC, CTNHUYHBIC,
YacTHBIC U 00IIKE; YCIIOBHEIE;

BBISIBIIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpPEYHs B (DakTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, TIPEJIaraTh KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPEUHNIA;

JienaTh BBIBOJBI C MCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelbCTBA MaTeMaTHYECKUX YTBEpXKIACHUN (MpsiMble M OT MPOTUBHOTO),
BBICTpPAMBaTh apTyMEHTAIII0, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL

BBIOMpATh CIOCO0 perieHus yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIIeHUs, BbIOMpaTh Haubosee
MOXOSIINN ¢ yUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUe ACHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATENbCKUI HHCTPYMEHT NO3HAHUA; (POPMYIMPOBATH BONPOCHI, (DUKCUPYIOILLIKE
MPOTUBOpEYHE, MPOOJIeMy, YCTaHABIMBATh MUCKOMOE M JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO
IIO3ULIMI0, MHEHHUE;

MPOBOANTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAHUE I10 YCTAHOBJICEHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SIBIICHUSIMH,
IIPOLIECCAMUY;



e CaMOCTOSITETILHO (OpMYyIHMpPOBaTH OOOOIIEHWS W BBIBOJABI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTh MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3HPOBATH BO3MOYKHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATH MPEIIONOKEHUS O €r0 Pa3BUTUH B HOBBIX
YCIOBUSX.

PaboTa ¢ uapopmanmeii:

e BBIABILITH AePUITUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BONPOC U JUIS PEIICHUS 3aa4H,

e BBIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THUIOB, AaHAJIM3WPOBAaTh, CHCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH MH(DOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHNS,

e CTPYKTYypUPOBaTh HH(MOPMAIIUIO, IPEJICTABIATH €€ B pa3NUYHBIX (hopMax, UILTIOCTPUPOBATH Tpaduyuecky;

e OIICHWBATHh HAIEIKHOCTH HHPOPMAIIMH 110 CAMOCTOATEIHEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, o0becneyusaiom copMuUpo8aHHOCmMs COYUATbHLIX HABLIKOG

00YUaAOUUXCAL.

OO1eHue:

e BOCIPUHUMATH U (OPMYIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSMHU W IENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN PEe3yJIbTaT;

e B XOJIe OOCYXIEHHS 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYX IaeMOM TEeMbI, TPOOJIEMBbI, pelaeMoil 3aaayw,
BBICKA3bIBaTh WJICH, HAICJICHHBbIC HA TOUCK PEIIEHHUS; COMOCTABIISITH CBOU CYXKICHUS C CYXKICHUSIMH JIPYTHUX
VYaCTHHKOB JHAJIOTa, OOHApY)KHWBaTh pa3lIMYMe M CXOJCTBO TO3HIMH; B KOPPEKTHOH ¢opme (HOpMyIUpOBAThH
pa3HOTIACHsI, CBOU BO3PAKEHUS;

e TPEACTABIATH PE3yJbTAThl PEIICHUS 3aa4M, dKCIICPUMEHTA, MCCIIECIOBAHUS, MTPOCKTA; CAaMOCTOATEILHO BHIOUPATH
(dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 IPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyAHUYECTBO:

e TIOHMMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHONH ¥ MHAWBUAYaJIbHOW pabOTHI MpH PEIICHUH YICOHBIX 3ajad;
IPUHUMATH 11eJTb COBMECTHOH JIEATEILHOCTH, TUTAHUPOBATH OPTAaHU3AIINI0 COBMECTHOM pabOTHI, paclpeaessaTh BUIbI
paboT, JOrOBapHUBATKLCS, 00CYXKIATh MPOIIECC U PE3YIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;



e YYacTBOBaTh B TPYIIOBBIX ¢opmax padboTel (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD» U WHBIC);
BBINIOJIHATh CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JCUCTBUSI C JAPYTMMHU UYJICHAMH KOMAaHbI; OLICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIUIA MTPOYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

3) Vuueepcanvuvie pezynamugnsle Oelicmaus, 0becneuusarom GopmMuposaHue cCMvlClo8blX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUJIAH, aJTOPUTM pEIICHUS 3a7a4d, BHIOMpATh CIOCOO pEemieHUs ¢ y4E€TOM HMMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOM MHpOpMAIUH.

CaMOKOHTPOJIb:

e BJIAQJACTh HABBIKAMHU IIO3HABATEIHHON peQIeKCHUM KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUI M MBICTUTEIBHBIX
MIPOLIECCOB, UX PE3YyJbTATOB; BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA MpoIecca U pe3ysIbTaTa pelIeHUs
MaTeMaTH4eCKON 3a/1a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PEUICHUHU 3aJa4, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa LEJIU U YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTWKECHUS WJIM HEIOCTHXKECHUS
Pe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTo Kypca «Anredpa v Hauajaa MaTeMaTUYECKOrO aHaJIM3a» Ha YPOBHE CPEHEro 00IIero oopa3oBaHus
JIOJKHO 00ECTIEYMBATh JOCTHIKEHUE CIEAYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KITACC

Yuciia 1 BEIYUCTICHUSA
OrnepupoBaTh MOHITUSMHU: PAIIMOHAIBHOE U ICUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOH, MPOLICHTHI.
BrmonsaTes apudMeTHuecKre onepaiyy ¢ palidoHaaIbHBIMA U JeHCTBUTEILHBIMI YUCIaAMU.



BrimonHsaTe npuOnmkEHABIC BRIUUCICHUS, UCTIONB3YS MPABWIa OKPYTJICHUS, NeJaTh MPUKHUAKY U OICHKY Pe3yJibTara
BBIUYHCJICHUU.

OnepupoBarh MOHSATUSMU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu ACHCTBUTEIBHOTO YHMCIIA,
KOpPeHb HaTypajJbHOM CTEMEeHH; HCIOJb30BaTh MNOAXOJAIIYI0 (OpMYy 3alucHu JEHCTBUTENBHBIX 4YHCEN MJis PEHICHUS
MPAKTUYECKUX 3a]1a4 M MPECTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOIO YIJia; MCIOJB30BaTh 3alHCh MPOU3BOJILHOTO
yria yepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO; 11€J10€, pallMOHATIFHOE, UPPALIUOHAIBLHOE YpaBHEHHE,
HEPAaBEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BrImmonHATE ipeoOpa3oBaHus TPUTOHOMETPUYECKUX BBEIPAKCHUN U PEIIaTh TPUTOHOMETPUIECCKUE YPABHCHHSI.

BoinonHsaTh npeoOpa3oBaHusl LETbIX, PAIMOHATIBHBIX W WUPPANMOHAIBHBIX BBIPAKEHUM M peniaTh OCHOBHBIC THIIBI
HEJIbIX, PAlIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS U HEPABEHCTBA ISl PEIICHUS MaTeMaTHUEeCKUX 3aj1ad U 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U
pEATbHOM KU3HMU.

MonennpoBaTh peaibHbIE CUTYaI[UH Ha A3BIKE aareOphl, COCTaBISTh BRIPAKEHHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBHUIO
3aJ1auu, UCCIIEIOBATh TOCTPOECHHBIE MOJIEIIH C UCIIOIH30BAHUEM arlapaTa ajreopsbl.

DOyHKUUHA U TpaduKu

OmnepupoBath MOHATHAMH: (DYHKIHSA, cOcOoObI 3amaHus (DyHKIWH, OOJIACTH OINpeneseHHs] U MHOXKECTBO 3HAUCHUH
¢byHkunn, rpa@uk GyHKIMU, B3aUMHO 0OpaTHbIe (PYHKIUU.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (DYHKIIUH, HYJIW (DYHKITHH, POMEKYTKH 3HAKOITOCTOSIHCTBA.

Ncnonb3oBath rpaduku GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth u uYHTaTh TpapuKu JIUHEHHOW G(YHKIHMH, KBAJAPATUIHOW (YHKIMHM, CTENEHHON (YHKIMU C IEIbIM
MOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKIUN A7 UCCIEIOBAHUS MPOIECCOB M 3aBUCHMOCTEH NMPHU PEIICHUHW 3a1ad U3 APYTUX
y4eOHBIX MPEMETOB M PEaTbHOM KU3HU; BBIpAXKATh (DOpMyTIaMU 3aBUCUMOCTH MEXITYy BETUIMHAMMU.



Hauasia MmaTeMaTH4eCKOr0 aHaJIn3a

OnepupoBaTh NOHATHIMHU: TOCIEIOBATEILHOCTD, apu(METHUECKAsA U TEOMETPUUYECKAsI IPOTPECCHH.

OnepupoBarh MOHATUSIMH: OECKOHEUYHO YOBIBAIOIIAsI T€OMETpUYEcKasi Mporpeccusi, CyMMa OECKOHEUHO YyObIBaroIen
r€OMETPUYECKON IPOrPECCUHU.

3amaBaTh NOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN U MIPOTPECCUN [T PELICHUS PEAIBHBIX 3a]1a4 MPUKJIIATHOTO XapakTepa.

MHo:kecTBa M JIOTUKA

OneprpoBaTh NOHATUSMU: MHOKECTBO, OIEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapaT JJig ONMCAaHUS PEAbHBIX MPOLIECCOB U SIBICHUW, MPU PEIICHUU
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPECIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KITACC

Yucia 1 BbIYUCIEHUA

OnepupoBaTh NOHATUSIMU: HATYpaJIbHOE, IIEJI0€ YUCII0; NCMOJIb30BaTh MPU3HAKU JICJIMMOCTH LEJIBIX YUCEIN, PA3JI0KEHHUE
YHMCJIa Ha TPOCTHIE MHOKUTENM JJIs1 PEUICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OrnepupoBaTh MOHATHAMU: JIOTapr(pM YUCia, TECATUIHBIC U HATypalbHBIC JTOTapH(pMBI.

YpaBHeHUS U HEPABEHCTBA

[IprMeHsATH CBOMCTBA CTETICHM JIJIS MPeoOpa30BaHus BRIPAKESHUI; OTICPUPOBATH MOHATHSIMHU: TTOKAa3aTeIbHOS YPAaBHCHHE
Y HEPABEHCTBO; PEIIATh OCHOBHBIEC TUIIBI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

Breinonuate npeoOpa3zoBaHusl BBIPAKEHUH, COJEepxkKalux JiorapudMbl; ONEpUpOBaTh MOHATUSMHU: JIOTapuPpMUUECKOE
ypaBHEHUE U HEPABCHCTBO; PEIIaTh OCHOBHBIC TUIIHI TIOTAPU(MUUECKIX YPAaBHEHUIN 1 HEPABCHCTB.

Haxoguts penrenus npoCcTeNImx TPUTOHOMETPUIECKUX HEPABEHCTB.



OnepupoBarh MOHATHUSIMH: CHUCTEMA JIMHEWHBIX YPaBHEHHW W €€ pEUIeHHE; HCIOIb30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHUU JJIsI PELICHUS NPAKTUYECKUX 3a1a4.

Haxonute penienus NpocTeNnX CUCTEM U COBOKYITHOCTEMN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallU Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKECHUS, YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4H, UCCIIEIOBATh TOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM AIIIapaTa anreopsl.

DYyHKIUHN U TPAPUKHU

OmnepupoBaTh MOHATUAMH: TEpHOANYECKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMHM, TOYKHA JKCTpeMyMma
¢yHKIMM, HanOoJIbllIEE U HAUMEHbIIIEE 3HaUCHUS (PYHKIIMU HA POMEKYTKE; MCIOJIb30BaTh UX AJI UCCIEN0BaHus (PyHKLUH,
3aJJaHHOU IpaUKOM.

OnepupoBarh MOHATUAMH: TrpadUKH [OKA3aTEIbHOW, JOrapu(pMUYECKOM U TPUTOHOMETPUUYECKUX (YHKLHUN;
M300pakaTh UX HA KOOPAMHATHOM IJTIOCKOCTH M MCIOJIb30BATH ISl PEILICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHON MJIIOCKOCTH TpaduKU JTUHEHHBIX YPABHEHUM U UCIIOJIb30BATh UX JJISl PELLICHUS! CUCTEMBbI
JIMHENHBIX YPAaBHECHUM.

Hcnonp3oBath rpaduku GyHKUKN AJI1 UCCIETOBAHMS MPOLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX TUCIUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MNOHATUSIMHU: HENpPEPbIBHAS (YHKUHS; NPOW3BOAHAS (YHKUMU; HCHOJIb30BaTh T'€OMETPUYECKUU U
(bU3UYECKU CMBICI TPOU3BOIHOMN JUIsl pEIICHUS 3a/1ay.

HaxoauTh mNpou3BOAHBIE 3JIEMEHTApHBIX (PYHKIHM, BBIUUCIATH IPOU3BOJHBIE CYMMBI, MHPOU3BEIEHUS, YAaCTHOTO
GyHKLIMA.

Hcnonb30BaTh MPOU3BOAHYIO ISl MCCIIENOBAaHUA (DYHKIIMM HA MOHOTOHHOCTbH U 3KCTPEMYMBbI, IPUMEHSTh PE3YJIbTaThl
MCCJIEIOBAHMS K TOCTPOEHUIO IPAPUKOB.

Hcenonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIY4YIIETO PELICHHs B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
HDKOHOMMYECKHUX, 3a1a4ax.

OnepupoBath MOHATUAMHU: IEPBOOOPA3HAS U UHTETPAIT; IOHUMATh FTEOMETPUUYECKUNA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonutb nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIH; BRIUKUCIATH UHTErpai no popmyne Hetorona—Jleionuna.



Pemate mpukiamHbie 3amadd, B TOM YHCIE COIMATBLHO-DKOHOMHYECKOTO M (DU3WYECKOTO XapakTepa, CpelIcTBamMHu
MaTeMaTUYECKOIro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YHcell. ParimonanbpHbIE 14 1 bubmorexa LOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LIOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 IlocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa LOK
YHEIHL. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue KIIMN U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cheremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
MHo03€ecTBO, Onepaluy Haj
1 MHOK€CTBaMU. /[narpaMmsl 1 bubmmorexa [JOK
. ' p https://m.edso0o.ru/746d5dce
Ditnepa—Benna
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubnuoreka [{OK
IpoOH, MPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MIEPUOIUUECKHIE IPOOH
ApudmeTnueckue oneparuu c
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bubmmoteka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUISL peLIeHUs NIPUKIIAHBIX 3a1a4 U3 1 bubmmnoreka HOK
pa3IMYHBIX OTpACIed 3HAHUN U https://m.edsoo.ru/44dd1046
peaIbHOU KU3HU
[Ipumenenue qpobeit 1 MpOLEHTOB
5 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 1 bubmuoreka [JOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU
6 JleficTBUTENbHBIE YHCTIA. 1 bubnuotexa [JOK

PanmonaneHbIE M MppalMOHAIBHBIE

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue ornepanuu C

bub6nmoreka [IOK

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuGm>xEHHBIC BEIYMCIICHHUSI,

8 [IpaBWIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK

p pyr » IPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BBIYNCICHUN

9 ToxkecTBa ¥ TOXKISCTBCHHEIS bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHeHUE, KODEHD YPABHEHUS bubmorexa [IOK

p » KOP yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, peneHue HepaBeHCTBA bubmorexa [IOK

P P p https://m.edso0.ru/50bdf26d
bubnunoreka LIOK

12 Meron nnrepsaion https://m.edso0.ru/775f5d99
Pemenue nensix u 1poOHO-

13 AllMOHAIIBLHBIX YPpaBHEHUI U bubmorexa [OK
pall yp https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTponbHas pabora no teme
"MHOecTBa palluOHAIBHBIX U

14 €lCTBUTEJILHBIX YHCEN bubmorexa [OK
1 ) https://m.eds00.ru/1914a389
PanvonansHble ypaBHEHUS U
HEpaBEHCTB"

DOyHKIMA, CIOCOOBI 3aTaHUS
15 )] YHK HI/II/I B3anmuo 06H aTHBIE bubmorexa LIOK
YHKIH. P https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTh
padux dymxn . bu6nunorexa LIOK
16 OTIpe/IeIICHUsT U MHOXKECTBO 3HAYCHUI

¢byuknun. Hynu pyHknum.

https://m.edso0.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

[IpomexxyTKkH 3HaKOTIOCTOSIHCTBA

17 YérHbie 1 HEYETHBIE (QYHKIIUN bubamorexa LIOK
YHII https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CranpaptHas ¢popma 3arucu bubamorexa LOK
anaap P https://m.eds00.ru/66446d3e
JIMCTBUTEIILHOTO YHCIIa
Hcnonb3oBaHue MOaXoasIIeit opMbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS bu6nmorexa LIOK
pELICHHS TPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
NPECTaBICHUS JAHHBIX
CrenenHas KIIMsI C HATypaJIbHBIM
20 U 1IeJIBIM HO(Ii()Z;{aTL;JIeM Eé ZI];OfICTBa u bubmmorexa [JOK
t ' https://m.edsoo.ru/3f25a047
rpaduk
Apudmerndeckuii KOpeHb bubmmoreka [JOK
21 .
HaTypaJbHOM CTENEHU https://m.edso0o.ru/d82c36d4
29 ApudpmeTnieckuii KopeHb bubmuoteka [IOK
HaTypaJbHON CTENIEHU https://m.edsoo.ru/fe7fc4db
93 CaotlicTBa apuPMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(METHUECKOro KOpHA bubnmnoreka HOK
24 .
HaATypaJIbHOM CTENEHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHON CTENEHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU bu6muoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edso0.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUECKUMHU bu6muoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—Oii CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHSIMH N—OU CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupmMeTHUECKUMHU bubmmoreka [JOK

30 .

KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/8a5ada51

31 Pemenune nppannoHanbHbIX Bu6muotexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanbHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Penrenune nppanmoHanibHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa u rpaguK KOpHs N-oi bubmuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3

37 CgoiicTBa u rpaduk KOpHs N-0i bubnnorexa [JOK
CTEIIEHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota mo Teme

38 "ApupmeTrrueckuii KopeHb N—oif bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCUHYC M TAaHT€HC YUCIOBOTO bubmmoreka [JOK
apryMeHra https://m.edso00.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnuotexa [JOK
apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
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YHUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bub6nmoreka [IOK

42
YHUCJIOBOT'O apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa [JOK
pe . R p https://m.edsoo.ru/6df195a0
GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpudeckas OKpyKHOCTb,
44 01I1) e eJIeHI/IfI:) I/IFOHOMe"I;) yI/I‘IeCKI/IX bubmmorexa [JOK
ped . P P https://m.eds00.ru/6b61c578
(GyHKIHMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubanorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
bopMyITBI https://m.edso00.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
[Ipeo6paszoBanue bubmmnoreka HOK
50 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
[Ipeo6paszoBanue bubmuoreka [IOK
o1 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [Tpeobpa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHoMeTpUYECKUX bubnuotexa [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
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YpaBHEHHI https://m.edsoo.ru/6baefe19
PelieHue TpuroHOMETPUYECKHUX bubnmnoreka HOK
55 .
YpaBHEHUN https://m.edsoo.ru/alf8d141
Pemenne TpuroHoMeTpu4eCcKux bubmmoreka [JOK
56 .
ypaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux Bu6muotexa [JOK
ypaBHEHU U https://m.eds00.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKUX bubanorexa [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O6006menne o TemaMm "OCHOBHEIE
60 TPUTOHOMETpHUYECKHE (HOPMYJIBI bubmorexa LIOK
YL Y https://m.edsoo.ru/ae44ac4c
TpuroHOMETpHUYECKUE YPABHEHUS
KonTtponpsHast pabora o Teme
"®opMyIIbl TPUTOHOMETPHH.
61 T HEOHYOMeTqueCKI/Ie v bubmmorexa [JOK
P " P . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
62 Wrorosas koHTposibHAs padoTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/188bbf6c
O0001Ienne, cucTeMaTH3aIisg 3SHAHUH
63 3a K It:l anreOphl U Haval ) brbmmorexa LTOK
P P https://m.edso00.ru/33e6629
MaTemMaTuueckoro ananusa 10 kmacca
ApudmeTrnueckasi U reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue bu6muoreka [JOK

nporpeccuu i peCHUus pCaJIbHbIX
3ala4 NPUKIaJHOT'O XapaKTepa

https://m.eds00.ru/d36669f8



https://m.edsoo.ru/6baefe19
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BeckoneuHo yObIBaromas

65 reomerpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OECKOHEYHO YOBIBArOIICH https://m.edsoo.ru/1cbf72bl
FCOMETPHYCCKOM MPOTrPECCHH

bubnunoreka LIOK

66 PopMya CIOKHBIX NPOLCHTOB . https://m.eds00.ru/538fc437

bubnunoreka LIOK

67 Popwmyna CHOKHEIX NPOLCHTOR ! https://m.edsoo.ru/c2627eca
O06o0mIcHre, cucTeMaTr3alys 3HaHUI

68 3a K ILcI anreOpsl U Havall ) 1 bu6morexa HOK

P p https://m.edsoo.ru/49f1b827
MareMaTtuyeckoro agannsa 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Crenenb ¢ pallMOHATbHBIM 1 bubnmnoreka HOK
IIOKa3aTesneM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 i 1
CBofictsa cremnetn https://m.edsoo.ru/ff601408
[Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
3 1
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6mmoteka [IOK
COZIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnmnorexa [JOK
COZIEPIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
3 ITokazarenabHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
ITokasaTenbHbIE YpaBHEHUS U bu6muoreka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenpHas pyHKIHs, €€ CBOMCTBA 1 bubnmnorexa [JOK

u rpaduk

https://m.edsoo0.ru/85bc8132
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KonrponsHas pabora o Teme
"Crenens ¢ paluoHaIbHbIM

bu6nunorexa LIOK

12 nokasaresnem. [lokazarenpHas https://m.edsoo.ru/58e8e2f2
¢dynkuus. [lokasaTenbHble ypaBHEHUS U T '
HepaBeHCTBA"

bubnunorexa LIOK

13 Jlorapuu wcra https://m.edsoo.ru/3e3230d4

14 JlecsiTuuHbIE U HATypAJIbHbBIE bubmmoreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162

15 [IpeoOpa3oBanue BBIPAKEHHIA, bubnuorexa [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c

16 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b

17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
coJiep KalIux JorapupmMbl https://m.edsoo.ru/fe189f2d

18 [IpeoOpa3oBanue BbIpaxeHHH, bubmuoteka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aa5

19 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEPaBEHCTBA https://m.edso0.ru/3034724e

20 Jlorapudpmuueckue ypaBHEHUs U bubnmnoreka HOK
HEpPABEHCTBA https://m.edsoo.ru/712ac2d9

21 Jlorapudmudeckue ypaBHEHUS 1 bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9

99 Jlorapudpmuueckue ypaBHEHUS U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb

93 Jlorapudmuueckas GyHKIUS, €€ bubnuotexa [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd

24 Jlorapudmuueckas GpyHKIuUsA, €€ bu6muoreka [JOK
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CBOWCTBA U TpaduK

https://m.edso0.ru/9d102051

Tpuronomerpuueckue GyHKIUU, UX bubnmnoreka HOK
25 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUH, UX bubmmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue GyHKIMH, UX bubanorexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 ITpumMepbl TPUTOHOMETPHUECKUX Bbu6mmoteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso0.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubanorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapudpmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHUS U
33 Hepa]fel-(li():TBa.TpI/IFOI}-’Il())MeTpI/I‘IeCKI/IC bubmorexa LOK
https://m.eds00.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
but6mmorekxa [IOK
34 Henpephibiisie Gyriuim https://m.eds00.ru/403bfb0d
35 Meron UHTEPBAJIOB ISl pELICHUS bu6muoreka [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423
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MeTo 1 MHTEPBAJIOB JUIsl PELICHUS Bu6muotexa [JOK
36
HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
bubnunorexa LIOK
7 IT
3 POHSBOJHAS yHKILH https://m.eds00.ru/0731ad3d
bu6nunorexa LIOK
38 Hpoussoaas yHKii https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u GU3NIECKUNA CMBICIT Bu6muotexa [JOK
MPOU3BOAHOMN https://m.edso0.ru/6¢c8d36ff
40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT bubnuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/a413eca9
. bubmuoreka [IOK
41 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN https://m.edsoo.ru/c7550e5
N bubmuoreka [IOK
42 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINI https://m.edsoo.ru/14ab3cdb
[IpousBoaHas CyMMBbI, IPOU3BEICHUS, bubnnorexa [JOK
43 .
4acTHOTO QyHKIUI https://m.eds00.ru/c12a0552
44 IIponsBoHast CyMMBl, IPOU3BEACHMS, bubmmnoreka HOK
4acTHOTO (DyHKIIHUH https://m.edsoo.ru/d598f201
45 [TIponsBoaHAas CyMMBI, IPOU3BEICHUS, bubmmoteka IIOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHON K
46 I/I(i)ﬂe OBaHmop(b K flf/i Ha brbmmorexa [TOK
A YHIH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
47 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
A YT https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M 3KCTPEMYMBI
48 [IpuMeHeHne Mpon3BOHOM K bu6muoreka [JOK

UCCIIeIOBaHUIO (PYHKIMH Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenne npou3BOIHON K

49 WCCIICIOBAHMIO (DYHKIIHI Ha bubmmorexa [JOK
A yHKI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
Haxoxpaenue HaubosbIero u
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa LOK
YHK https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnaenue HaubombIero u
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHM HA bubmmorexa [IOK
YHIH https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnaenne HauOoIbIInero u
52 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHA HA buGnuorexa [IOK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnaenne HauOoIbIInero u
53 HaUMEHBIIETO 3HAYCHUS (PYHKITUU HA bubmmorexa [JOK
YHKI https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenue HaubombIIero u
54 HaMMEHBUIET0 3HaYeHUs (PYHKIUHU Ha bubmmorexa LIOK
YHKH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnaenue HaubombIIero u
55 HaMMEHBUIETO 3HaYeHUs (PYHKIUHU Ha bubamorexa LOK
YHKH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne Mpou3BOJHON [
HAXOXJICHUS HAWTYYIEro PEeIeHus B
56 MPUKIATHBIX 32, atiaqx JIHp bubmorexa [TOK
p g 8 I https://m.eds00.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (OPMYJION MK rpaduKOM
57 Kontponbnas paboTa mo teme bubnuotexa [JOK
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"IIponsBonHas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

MPOU3BOJHOMN"
58 [TepBooOpaznas. Tabmuma bubmunoreka [JOK
1EpBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubmmoreka [JOK
epBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 WHTerpain, reoMeTpuyecKuii u Bu6muotexa [JOK
(hU3UYECKU CMBICII HHTETpalia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpu4eCcKuil 1 bubnuorexa [IOK
(bu3nvecKknuii CMBICI HHTErpaia https://m.edsoo.ru/d359fb5f
62 WNHrerpai, reoMeTpuYECKUil U bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruncnenune uaTerpana mo hopmyiie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b9b225c3
64 Brruncnenue uaTerpana mo hopmyiie bubnnorexa [JOK
Herorona—IJleitOHuna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢popmyie bubmuoreka [IOK
Hrrorona—JleiiOnuma https://m.edsoo.ru/f5eed075
66 Brruucnenue unTerpana mo gopmyie bubmuoreka [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucreMbl TMHEMHBIX YpaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/h648235a
68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmoreka LIOK
https://m.edso0o.ru/5ab83864
Pemenue nmpukinaaHbix 3ama4 ¢
69 IIOMOIILI0 CUCTEMBI JIMHEHHBIX bubmorexa [JOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue mpukiaaHbIx 3a1a4 ¢ but6mmoreka [IOK
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MIOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UPppAllMOHAIbHBIX,

bu6nmoreka IIOK

& MOKa3aTeIbHBIX, JOTapu(PMUIECKIX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

7 palMOHAIBHBIX, UPPALUOHAIBHBIX, bubnuorexa [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

73 palnMoHaIbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JTOTapH(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUW U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENbIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN bubnmnoreka HOK
JUIS pELIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnons3zoBanue rpadukoB GpyHKITUH bubmuoreka [IOK
JUISL pEUIEHUS] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PEHICHUIO

77 MaTeMaTHYeCKHX 3aJ1a4 1 3a7a49 13 bubmorexa LIOK

N https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKH U
peanbHOU KU3HU
78 Kontponbnas paboTa mo teme bubmorexa HOK

https://m.edsoo.ru/471c735b
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"NHTerpan u ero npuMeHEHUS.
Cucrtembl ypaBHeHH "

HatypanbHble 1 1ieable yKciia B 3aa4ax

bub6nmoreka [IOK

7 U3 peajbHOM )KU3HU https://m.edsoo.ru/3cee1327
80 HarypanbHble u nienble yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM >KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ieable yKcia B 3aa4ax Bu6muotexa [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky AeTMMOCTH LENbIX YUCEI Bubmmorexa LIOK
https://m.eds00.ru/51696a67
83 [Tpu3HAaKH JETUMOCTH LENbIX YHACEI Bubmmorexa HOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKy JETMMOCTH LIEBIX YUCE brbmmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHUK. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IeHNE, bu6nmorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
cucTeMaTu3alus 3HaHUK. Y paBHEHUS https://m.edso0o.ru/1bf2fb98
89 [ToBTOpEHME, 0606meHI:Ie, bubnmnorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
cUucTeMaTu3anus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, o600mEHNE, but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH. HepaB CHCTBA

https://m.edsoo.ru/a86014el
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[ToBTOpeHue, 06001EeHNE, bubnunoreka LIOK
92 .
cucrtemaTtusanus 3Hanuil. HepaBeHcrna https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHme, 06001EHNE, bub6nmoreka [IOK
cucreMarusanus 3HaHuil. HepaBencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, o600IIEeHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/c3d4b282
IToBTOpenue, 0600IIEHNE,
95 CI/ICTeMpaTI/ISa ns 3HaHUH. CuCTEMBI bubmorexa HIOK
A ’ https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
[ToBTOpeHme, 06001IEHNE,
96 cucreMaTtu3anus 3HaHuil. CHCTeEMBI bubmorexa LIOK
e ' https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHue, 0600mIEH S, bubnnorexa [JOK
cucremaTtusanus 3HaHuil. OyHKuumn https://m.edsoo.ru/d620c191
08 [ToBTOpeHME, 0000MIIECHNE, bubnunoreka LIOK
cucreMarusanus 3HaHul. QyHKIUH https://m.edsoo.ru/7017196f
bubmmoteka IIOK
99 n
TOTOBAA KOHTPOIILHAs padoTa https://m.edso0.ru/513c9889
bubmmoteka IIOK
100 n 0
TOToBad KOHTpOJIRHAA pabota https://m.edso0.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc anreOpbl ¥ Hayall bubmmnoreka HOK
MaTeMaTudeckoro ananusa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl U Hayall bu6muoreka [JOK

mareMarudeckoro anaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMBbI
10 KJIACC
Koxa . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero o011ero
MPOBEPAEMOro o6pasoBanus
pe3yJbTara
1 Ywucna u BEIYUCICHUS
1.1 OnepupoBaTh MOHATUSIMH: PAIMOHAILHOE U JCHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS ¥ JIECATUYHAS APOOb, TPOIICHTHI
1.2 BrimonHsaTs apudMeTHuecKue onepamnyy ¢ PalHOHAILHBIME | ICHCTBUTEILHBIMHA YUCIIAMHU
13 BoImonHAThs MpUOIHMKEHHBIC BBIYMCICHHS, WCIONB3Yys TPaBUiIa OKPYTJICHUs, JCNaTh NMPUKUAKY M OLCHKY pe3yibTaTa
' BBIUHCIICHU N
OrniepupoBaTh MOHSATUSIMU: CTETICHB C IEJIBIM IMOKa3aTesIeM, CTaHAapTHas (opma 3arucu IeUCTBUTEIIBHOTO YnCiia, KOPEHb
1.4 HATYpaJIbHOHM CTETeHH; HCIIONIb30BaTh MOAXOAAIIYI0 (GOpMY 3amucu EeHCTBUTENBHBIX YUCEI ISl PEIIeHHs TPAKTHUECKUX
3a71a4 ¥ IIPEACTaBICHUS JaHHBIX
L5 OrniepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJLHOTO YIJIa; UCIOIh30BATh 3aMKCh MPOU3BOJIBLHOTO yIjia
' yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE PYHKIIMH
2 YpaBHEHHUS U HEPABEHCTBA
21 OnepupoBaTh MOHATUSIMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIO€, palMOHAIbHOE, UPPALMOHAIBHOE YpaBHEHHE,

HEPABCHCTBO, TPUT'OHOMETPHUICCKOC YPABHCHUC




2.2

BrimonHsaTe npeodpazoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUI U pelIaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS

BrImmonaaTs npeo6pa30BaHI/I;1 LEJIBIX, palMOHAJIBHBIX U HPPAIHOHAIBHBIX BI)Ipa)KeHI/Iﬁ " pe€l1aTb OCHOBHBIC THIIbI LEJIBIX,

23 palMOHATIBHBIX U UPPALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB

Y [TpuMeHsATH ypaBHEHHSI U HEPABEHCTBA JUIS PELICHUS MaTeMaTHUECKUX 3ajlad M 3ajjad U3 pa3jUYHbIX 00JacTel HayKu U
' peaabHOM KU3HU

25 MonenupoBaTh peajbHbIE CUTYAIMH Ha SI3bIKE aJIreOphl, COCTABIATH BBIPAKECHUS, YpaBHEHHsI, HEPABEHCTBA 110 YCIOBHUIO
' 3aJlauy, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM allnapaTa anreopsl
3 OyHKIMH U TpaduKu

31 OnepupoBaTh NOHATHUAMM: (QYHKLHSA, CIOCOObI 3afjaHus (YHKLUUHU, OONACTh ONPEAEICHHUS M MHOXECTBO 3HAYEHUM
' ¢ynkunu, rpadpuk GyHKIMHA, B3AUMHO 00paTHBIE (PYHKIHH

3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTD (DYHKIMHU, HYJIU (YHKIINHU, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHns ypaBHeHUN

3.4 CtpouTh 1 uuTaTh rpauKu JIMHEHHON (YHKIIUH, KBapaTHIHONW (HYHKIIMH, CTENICHHON (QYHKITUH C IIeITBIM TI0Ka3aTeIeM

35 Hcnonb3oBate rpadguku QyHKIMHA s MCCIEIOBaHMUS MPOLECCOB M 3aBUCUMOCTEM MpHM pelIeHMH 3a7ad U3 APYrux
' y4eOHBIX PEIMETOB U PEeaTbHON KU3HH, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKy BETUUMHAMU
4 Hauana matemaTnyeckoro aHaamsa

4.1 OnepupoBaTh NOHATUSAMU: TOCIIEI0BATEIBHOCTD, apU(pMETHUECKAs U TEOMETPUUYECKasi POrpeccuu

42 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBaOIas IeOMETpHuYecKas IMporpeccus, cymma OECKOHEYHO YyObIBarouieu
' TEOMETPUYECKOH IPOTPECCUU

4.3 3aaBaTh MOCIEI0BATEIBLHOCTH PA3IMYHBIMU CLIOCO0AMHU

4.4 Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEN U MMPOTPECCUM ISl PEIIEHUS PEabHbBIX 3a/1a4 MPUKIAJHOTO XapakTepa

MmuoxecTBa 1 1oruka




5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[U HAJl MHOKECTBAMU

Hcmons30BaTh TCOpCTI/IKO-MHO)KCCTBeHHHﬁ amnmnapar sl onrucCaHus pEaJIbHBIX ITPOLECCOB U ﬂBHCHHfI, IIpu pE€IICHUU

5.2
3a/1a4 U3 IpYrux yueOHbIX NPEIMETOB
5.3 OrniepupoBaTh NOHIATHSAMU: ONPEIETICHUE, TEOPEMA, CIIEJICTBHUE, T0KA3aTEIbLCTBO
11 KUIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMBbI CpeIHero oo1iero
NpoBepsieMoro
poBep o0pa3zoBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MOHATUSAMHU: HATypajlbHOE, LEJIO€ YMCIO; MCIONb30BaTh IPU3HAKU JEIUMOCTH LEJIbIX YHCEN,
pasJio’KeHUe YKciia Ha IPOCThle MHOXKHUTENH Ul PELICHUs 3a71a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIEM
1.3 OnepupoBaTh NOHATUAMHU: JIOTapUpM YKcIa, JECATUUHBIE U HaTypaJIbHbIE JIOTaprU(pMBbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
21 [IpumensaTs cBolicTBa CTeNeHM [UIsl NpeoOpa3oBaHMsl BBIPAKEHUM, ONEPUPOBATh IMOHATUSMHU: IOKa3aTEIbHOE
YPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
25 BoimonHATe npeoOpa3oBaHus BBIPAKEHUN, COAEPIKAIMX JIorapu(MBbl; ONEpUpPOBATh MOHATHSAMH: JOTapU(PMHUECKOe
ypaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOTAPU(PMUUECKIX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUYECKIX HEPABEHCTB




OnepupoBaTh MNOHSATUAMH: CUCTEMA JIMHEWHBIX YpPAaBHEHUM U €€ peIIeHWE; HMCIOJb30BaTh CUCTEMY JIMHEHHBIX

24 YPaBHEHUH JUIsl peLIEeHUs TPAaKTUYECKUX 3a/1a4

2.5 Haxonuts pemienus NIpoCTEUIINX CUCTEM U COBOKYITHOCTEH PALIMOHAJIBHBIX YPAaBHEHUN U HEPAaBEHCTB

26 MonenupoBaTh peajibHble CUTYaIlMH Ha S3bIKE alreOpbl, COCTABIIATH BHIPAXKCHUS, YPABHEHNUS, HEPABEHCTBA U CHCTEMBI
' 10 YCJIOBHUIO 3aJ]auy, UCCIIEI0BATh IIOCTPOECHHBIE MOJIENIU C UCIIOIb30BAHUEM allapaTa ajareopsl
3 OyHKIUHT U TpapUKU

OnepupoBaTh MOHATHAMHU: NEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, TOYKH HKCTPEMyMa
3.1 (GyHKIMM, HauOoJbIIee W HAaUMEHbIIEE 3HAYEHUs (PYHKLUMH Ha IMPOMEXKYTKE; HCIOJIB30BaTh MX JJIS HCCIEIOBAHUS
(GyHKUMH, 3a1laHHON rpaduKoM

3.9 OnepupoBaTh MOHATHAMU: TpaQUKH MMOKA3ATENBHOM, JOrapu()MHUIECKON M TPUTOHOMETPHUECKHUX (PYHKIIUIA; N300paxaTh
' MX Ha KOOPJMHATHOW IUIOCKOCTH U UCIIOJIb30BaTh JUIsl PELLIEHNs YPaBHEHUI U HEPABEHCTB

33 N300pakaTh Ha KOOPAMHATHOM IIIOCKOCTU TpaUKK JMHEHHBIX YpaBHEHUH U MCIIOJIb30BaTh UX JUISl PELLICHUS CUCTEMBI
' JIMHEWHBIX YPaBHEHUN

3.4 Wcnonb3oBate rpaduku GyHKINN 11 UCCIETIOBaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX TUCIUILUINH
4 Hauvana maremMaTnyeckoro aHaamsa

11 OnepupoBaTh MHOHATHSAMM: HeENpepblBHAs (QYHKIUS, NPOM3BOJIHAs (YHKIMH; MCIOIb30BaTh TEOMETPUYECKHNA U
' (bu3nyecKuil CMBICI MPOU3BOAHOM 7S peLICHUS 3a/1a4

42 HaxonuTte mnpou3BoAHbIE 3JIEMEHTApHBIX (DYHKLIWHA, BBIUUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO
' byHKIMI

43 Hcnonp3oBaTh NPOM3BOAHYIO AJIS UCCIEA0BAHUS (YHKIMU HA MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSATH PE3yJIbTaThl
' HCCJIEIOBaHMSI K TTOCTPOEHUIO IpauKoB

4.4 Hcronb30BaTh NMPOW3BOAHYIO Ul HAaXO0XKJICHHS HAWIYYIIErO PEHICHUS B NPHUKIAAHBIX, B TOM YHUCJIE COLHAIBHO-




OKOHOMHYECCKHX, 3aJadax

4.5 OnepupoBath MOHATUSME: IIEPBOOOPA3HAs U HHTETPAIT; TOHUMATh TEOMETPHUYCCKUHN 1 (PU3NICCKHIA CMBICI MHTETpaa
4.6 Haxonuth nmepBooOpa3Hbie A1eMeHTapHBIX QYHKIIUMA, BBIYUCIISITH HHTErpai o Gpopmyne Herotona — Jleitoauia
47 Pemarp mpuknagHble 3a7a4d, B TOM YHCIIE COLMATBHO-KOHOMHYECKOTO M (PM3MYECKOrO XapakTepa, CpeacTBaMU

MaTeéMaTHYECCKOI'oO aHajIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
Panmonaneueie uncia. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, TIPOIEHTHI, OECKOHEUHBIC TIEPHOANICCKHe Ipoou. Apudmernyeckue
11 oTepaly C palMoOHaIbLHBIMUA YHCIIaMU, peoOpa3oBaHusl YHCIOBBIX BhIpaxkeHuid. [Ipumenenune qpobeil u MpoLeHTOB AJS PelIeHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUU U PEAIBHON KU3HU
19 JeiictButenpHbple yucia. PanuoHanbHble W UppallMOHANbHBIE YHcla. ApudmeTnyeckue onepanuu ¢ JeHCTBUTENbHBIMH YUCIIAMHU.
' [IpubnuxEHHBIE BRIYUCIICHNUS, IPABUIIA OKPYIJICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BHIYUCIICHUN
13 Crenenb ¢ niensiM nokazarenaeM. CtannaptHas popma 3ammucu AeHCTBUTEIBHOTO Yncia. Vcronp30Banue moaxosmeii popMel 3ammucu
' JENCTBUTENBHBIX YHCEN IS PELICHMsS] IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHHS JTaHHBIX
14 Apudmernuecknii KOpeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudMeTHUeCKUMU KOPHIMU HaTypalbHON CTENeHU
1.5 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS
2.2 [Ipeo6pa3oBaHue TPUrOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYIIBI
2.3 VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo 1 HHTEPBAIOB
2.4 Pemenue nensix U JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaIbHbIX YPABHEHUI U HEPABEHCTB




2.6

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH

[IpumeHeHre ypaBHEHHI M HEPaBEHCTB K PEILICHUIO MAaTeMAaTUYECKUX 3aJad M 3a/lad U3 Pa3IMYHbIX 00JacTeil HAyKu U pealibHO

2.7
JKU3HU
3 OyHKIUYU U TpapUKU
3.1 dyHKU, crocoosl 3ananus Gynakiuu. ['paduk pyHkiuu. Bzanumuo obpaTHbie GyHKIIUN
32 O6nacth ompenenaeHuss © MHOXKeCTBO 3HaueHuW pynkiuu. Hymu dyakuun. [IpoMexyTku 3HAKOMOCTOSHCTBA. YETHBIC M HEUYETHBIS
. byHKIIUN
3.3 CrenenHast QyHKITUS C HATypaJIBHBIM | IIETbIM MToKa3zareieM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduiKk KOPHS N-0i CTENICHU
3.4 TpuroHomeTpuyecKas OKpYy>XKHOCTh, OIIPEICIICHHE TPUTOHOMETPHUYSCKUX (PYHKIIHIA YHCIOBOTO apryMEHTa
4 Hagama maTemaTtuueckoro anaimmsa
4.1 ITocemoBaTebHOCTH, CIIOCOOBI 3aaHHUs IIOCIIEI0BATENHHOCTEH. MOHOTOHHEIE ITOC/IEA0BATEILHOCTH
ApudmeTrnueckass U reomerpuueckas mporpeccuu. beckoneuHo yObIBaromias reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO
4.2 yOBIBaroOIIeil reoMeTpuueckoi mporpeccur. GopMyiia CIOXKHBIX MPOLEHTOB. Vcmonp30BaHUE MPOTPECCUU ISl PEUICHUsT peabHbIX
3a/1a4 MPUKIAJTHOTO XapaKkTepa
5 MHoKecTBa U JIOTHKA
£ 1 MHo3xecTBO, omepanuu HaJ MHOKecTBaMu. J{uarpammel Diinepa — Benna. [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO ammapara Jyist
' OTMCAHUS PEATbHBIX TIPOIIECCOB U SBJICHUM, ITPH PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO

11 KJIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMoCTH HEbIX YUCell

1.2 CreneHsb ¢ palmoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uucna. /lecaTuyHple U HATYpalIbHbIE JOrapupMbI
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIINX JTOTapHUPMBbI

2.2 [IpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIMX CTENCHU C PAllMOHAIIbHBIM IIOKa3aTeleM

2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA

2.6 CucreMbl TUHENHBIX YpaBHEHUN. Perienne npukiIaJHbIX 3a7a4 ¢ OMOILBIO CUCTEMBI TMHEHHBIX YpaBHEHUN

2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH W HEPABEHCTB

”g [IpumeHeHne ypaBHEHHA, CHCTEM W HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3aJad W 3aJad U3 Pa3iIMYHBIX 00IacTeil HayKu U
' peanbHON KU3HU
3 OyHKIMH U TpaduKu

31 Oynkius. [lepuoanueckue pyHkiuu. [IpoMexxyTkn MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBI pyHKIMH. Hanbonbiee
' Y HauMeHbIIee 3HaueHe (YHKIIUN Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH

3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieH sl ypaBHEHUH 1 JIMHEMHBIX CHCTEM




Hcnonb3oBanue rpadukoB GyHKIMI A1 UCCIEIOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BOSHUKAIOT MPH PEUICHUH 3a7a4 U3

3 JIPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH
4 Hauana maremaTn4eckoro aHanusa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICIT TPOU3BOTHOM

4.3 [TpousBoaHbIC drIeMeHTapHBIX QyHKIHUNA. DOPMYITbl HAXOXKACHUS TIPOU3BOAHON CYMMBI, TPOU3BEICHHS U YaCTHOTO (PYHKITUIA

44 [IpuMeHeHHe TMPOW3BOAHON K HCCIICAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh W JKCTpeMyMbl. HaxoskiaeHue HamOOoJIbIIero W
' HAaWMEHBIIIETO 3HAUCHUS (QYHKIIMH HAa OTPE3KE

AE [IpuMeHEeHHE TIPOM3BOTHOW JUISI HAXOXACHUS HAWIYYIIEro pPEHIeHUS B TNPUKIAIHBIX 3aJadax, IS ONPEACIICHUS CKOPOCTH
' nporiecca, 3aJIaHHOTO (GOPMYIIOi Uil rpadukomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 WuTterpai, ero reoMeTpudeckuii 1 GU3NIecKuil cMbIci. Brrauciaenue uaterpaia no popmysie Hetorona — JleiiOHuia




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl
cpenHero oomero o0pasoBaHust

Brnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU PELICHHS 33ja4; yMeHHe (OpMYIHpOBATh U ONEPUPOBATH
NOHSATUAMM: OIPEIEIICHUE, aKCMOMa, TEOpPEMa, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUJIbHBIC
(bOpMyYITHPOBKH; MPUMEHATH UX; YMEHHE (DOPMYITUPOBATh OOPATHOE M MPOTHUBOIOIOKHOE YTBEPKICHUE, IPHBOUTD
IpUMEpPbl U KOHTPIPHUMEPBI, HCIOJb30BATh METOJ MAaTEMaTU4YeCKOW MHIYKIUH; IPOBOAUTH JIOKA3aTEIbHbIC
pacCyXJIeHMs IIPU PELICHUM 3a]a4, OLICHUBATh JIOTMYECKYIO IPAaBWIIBHOCTh PACCYKICHHH; YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOXECTBO, IOJMHO)KECTBO, OIE€pallMM HaJl MHOXKECTBAMHU; YMEHHME MWCIIONb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JUisl ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U IPHU PELICHUHU 33/1a4, B TOM YUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHSIMHU: rpad, cBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIb30BATh Irpadbl MPU pelICHUU

3aaad

YMmenune OIICPHUPOBATH TMOHATHAMU: HATYpPaJIbHOC YUCIIO0, LEJI0C YHCJIIO, CTCICHL C ILECJIBIM I1OKa3aTCjIeM, KOPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCICHb C pallMOHAJIbHBIM II0KA3aTCJIEM, CTCICHb C € CTBUTEIILHBIM IIOKa3aTcjieM,
J'IOl"apI/I(bM qucia, CMHYC, KOCMHYC WU TAaHI'CHC MPOU3BOJIBHOTO 4YHCJId, OCTATOK IIO MOAYJIIO, pallMOHAJIBHOC YHUCJIO,
HPppalUOHAIIBHOC YHUCIIO, MHOXCECTBA HATYPAJIbHBIX, MCJIbIX, palllOHAJIbHBIX, JIECTBUTEIBbHBIX Yuceil; YMCHUC
HCIIOJIB30BaTh NPHU3HAKKU JOCIMMOCTH, HaMEHBIIHNH 06H11/II71 JCIINTCIIb U HAUMCHBIICC 0611166 KpaTHOE, aJIrOpUTM
EBknuma npu pelmCeHUMU 3a4a4, 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UIUOHHBIMU CUCTCMAaMH CYHCIICHUA; YMCHUC

BBITOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeoOpa30BaHus BhIPAXKEHHUH cO CTETIeHIMH U JiorapudmMamMu, IpeodpazoBaHus




IpOOHO-PALlMOHANBHBIX BBIPAKEHUN; YMEHHE ONEpUPOBATH IMOHATUSMU: IOCIEIOBATEIBLHOCTh, apu(MeThyecKas
nporpeccusi, TeOMEeTpUYecKas Nporpeccusi, OCCKOHEYHO YObIBaroIlasi TeOMEeTpUYecKas IpOrpeccus; yMeHHe
3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJI; YMEHHE OIEepHUpPOBaTh
HNOHATUSMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4HcIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHcell (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); YMETh
POU3BOIUTH apu(METHUECKUE AECUCTBUS C KOMIUIGKCHBIMHM YHWCIIaMH; IMPHUBOAMTH TMPUMEPHI HCIIOIb30BaAHUS
KOMIUIEKCHBIX YHCEJI; OMEepUPOBaTh MOHATUAMU: MaTpula 2X2 u 3X3, omnpeaenuTeslb MaTPHULIbI, FT€OMETPUUECKUN

CMBICJI OITPCACIIUTECIIA

YMmenue OIICPHUPOBATH IIOHATHAMMU paluoOHAJIbHBIC, HppaliruOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHUC OIICPpHUPOBATH
MHNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/I€, YpaBHCHHE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/If/'I n
HCPABCHCTB, PAaBHOCHUJIIbHOCTb ypaBHeHHﬁ, HEPaBCHCTB W CHUCTCM, YMCHUC DPCIIATh YpPaBHCHUSA, HCPABCHCTBA H
CUCTCMblI C IOMOIIBIKO Pa3JINYHBIX HpI/IéMOB; pemiatb YpaBHCHUA, HCPABCHCTBA W CHUCTCMbI C IIapaMCTPOM;
INPUMCHATH YPAaBHCHUS, HCPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX 3a4ad WU 3a4a4 U3 Pa3IMYHBIX

oOracTell HayKH U pealibHOM JKU3HU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTh (DYHKIHUH, MEPUOAUYHOCTh (QYHKLUH, OrpaHMYCHHOCTb
(GyHKIIMM, MOHOTOHHOCTh (DYHKILIMHU, SKCTpEMYM (YHKIIMHM, HauOosblliee W HaMMEHbllee 3HaueHUs (PYHKIUU Ha
POMEXYTKe, HelpepblBHAsA (YHKIMSA, aCUMIITOTHI Ipaduka (YHKLIUH, [EepBas U BTOpas MPOU3BOJHAS (PYHKIUH,
reOMEeTPUUECKUN U (PU3HUECKUN CMBICT TPOM3BOJHOMN, IEPBOOOpa3Hasi, onpeAeaEéHHbI UHTErpajl; yMEHUE HaXOAUTh
aCUMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIIH
GyHKIMHI, HAXOIUTh ypaBHEHUE KacaTesIbHOM K rpaduKy QyHKUINN; YMEHHE HAXOAUTh IPOU3BOJHBIE AIIEMEHTAPHbIX
(GyHKUIMH; yMEHHE HCIIOJIb30BaTh IMPOM3BOJHYIO [UIS HCCIENOBaHUS (YHKUMNA, HAXOIUTh HaWOOJbIINE U

HauMEHbIINE 3HaYeHHs] QYHKUIUN; CTPOUTH I'padUKK MHOTOYJIEHOB C HCIOJIb30BAaHUEM allllapara MaTeMaTUYeCcKOro




aHaIM3a; TNPHUMEHSITh NPOU3BOJHYIO ISl HAXOXJCHUS HAWJIY4Ilero pPEIICHWS B NPUKIAJHBIX, B TOM YHCIE
COIMATIbHO-9KOHOMHYECKUX U (PU3NYCCKUX 3a7auax; HaXOJUTh TUIOMIAAN U 00BEMBI GUTYD C TTOMOIILI0 UHTETPAJa;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOT0 MOEIMPOBAHUS C TOMONIBIO AU(PepeHInanbHbIX YpaBHEHUN

VYMeHHe ONepupoBaTh MOHATHAMHU: Tpaduk QyHKIHMH, oOpaTHas (QYHKIHSA, KOMHO3WUIWS (YHKIHMH, JTMHEHHAS
¢byHkuus, KBagpaTuuHas QyHKIM, palioHaNbHas QYHKIMS, CTENeHHAs: (DYHKIHS, TPUTOHOMETpUIECKUe ()YHKIIHH,
oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIMH, IOKa3aTelbHas M Jorapupmuyeckas (QyHKIHH; yYMEHHE CTPOHUTH
rpaduKyd M3y4eHHBIX (YHKUIWH, BBIIOJIHATH IpeoOpa3oBaHusi TpagukoB (YHKIMH, HCIONB30BaTh IpaduKd s
U3y4YEHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PEIICHNH 3a/ad U3 JPYrHX Y4EOHBIX MMPEIMETOB U 3aJad U3 peanbHOU
KU3HH; BBIpAXXaTh (OpPMYyJIaMU 3aBHCHMOCTH MEXIy BEIMYMHAMMU; MCIIOJIIB30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUIsS pellleHWs YpaBHEHWH, HEPaBEHCTB W 3a/a4 C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH

MHO>KECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMmenue peiaTh TCKCTOBBLIC 3aa4U pa3HbIX TUIIOB (B TOM YHMCJIC HA MMPOUCHTHI, JOJHU U YaCTH, HA JBUIKCHUC, pa60Ty,
CTOUMOCTb TOBApPOB M YCIYI, HAJIOI'W, 3aJda4u H3 obnactu YIpaBJICHUA JIMYHBIMH H CEMEHUHBIMU q)HHaHCEIMI/I);
COCTaBJIATh BbIPAKCHUA, YPABHCHUA, HECPABCHCTBA U UX CUCTEMBI 11O YCJIOBUIO 3aJa4H, UCCICAOBATH ITOJIYYCHHOC
PEIICHHUE U OLUCHHBATH HpaBJIOHOI[06HOCTB PE3YIbTATOB; YMCHUC MOACIUPOBATL PCAJBHBIC CUTyallUW Ha A3BIKC
MaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 110 YCJIOBHIO 3aJa4d, UCCICIOBATH

MIOCTPOEHHBIE MOJIEIU C MCTIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH MOTYUEHHbIN pe3yiIbTaT

YMeHue onepupoBaTh MOHSATHUAMH: CpelHEee apuPpMETHUECKOe, MeAuaHa, HauOoJblllee U HAMMEHBIIEE 3HAUYCHUS,
pa3Max, OHUCIepcusi, CTaHJapTHOE OTKJIOHEHHUE YHUCIOBOTO Ha0opa; yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
uH(popMaIrio, MpeACTaBICHHYIO B TaOMWIax, Ha auarpammax, rpagukax, OTPa)Karollyld CBOWCTBA peabHBIX
MIPOIIECCOB U SBIICHUH; IPEICTABISATh HHPOPMAIIHIO C IIOMOIIBIO TA0JIHIl U AUATPAMM; HUCCIIEIOBATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM rpaduuecKuX METOJOB M JIEKTPOHHBIX CPEICTB; IpapUUYECKU UCCIEI0BATh

COBMCCTHBIC Ha6JIIO,[[eHI/I}I C MOMOUIBIO JUarpaMm pacCC€uBaHUS U JIMHENHOMI perpeccuun
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YMeHne onepupoBaTh MOHATHUSAMH: CIyYaWHBINH OMBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH CIIyYalHOTO COOBITHS;
YMCHHUEC BBIYHUCIATH BCPOATHOCTH C HUCIOJB30BAHUCM rpaqmqecxnx MCTOHOB; NMPHUMCHAIATH (bOpMy.HBI CJIOKECHUA U
YMHOXEHHUSI BEPOATHOCTEH, (POpMyiny MOJHON BeposATHOCTH, (Gopmyny bepHymnu, xomOuHaTOpHBIE (QaKThl U
(GOpMyIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITUI; YMEHHE ONEPUPOBATh MOHATUSIMHU: CIydailHas BEIHYMHA,
pacrpezieieHue BEpPOSITHOCTEH, MaTeMaTHUYeCKOe OXKHJaHUE, JUCIEePCUsi U CTaHIApPTHOE OTKJIOHEHHUE Cly4yailHou
BEIMYMHBI, (YHKIMH pACHpENeNICHUss W IUJIOTHOCTH PAaBHOMEPHOTO, IOKA3aTebHOTO ¥  HOPMAJILHOTO
pacrpeziefieHui; yMeHHe UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pACHpEeesICHUN IS pelleHus 3a/1ad; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIINX YHUCECJI, MCTOIbI BI)I60p0‘-IHI)IX I/ICCJIGI[OBaHI/H\/JI; YMCHUE TIPHUBOIWUTL MIPHUMEPLI
MPOSIBIICHUS 3aKOHA OOJBIIMX YMCEN B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHUE ONEPUPOBATh MOHATHIMHU:
COYeTaHMEe, IEepPEeCTaHOBKA, YMCIO COYETAHWUM, YUCIO TEPECTaHOBOK; OMHOM HBIOTOHA; yMeHHME NPUMEHSTh
KOMOHMHATOpHBIE (aKThl U PACCYXKACHUSA [UIsl PEHICHUS 3a/lay; OLIEHMBATh BEPOSITHOCTU pEaJbHBIX COOBITH;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MO y4YEHHBIN PE3YJIbTAT

YMeHHe OnepupoBaTh MOHATUAMH: TOYKA, MpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMYMHA YIJa,
IUIOCKMHA YroJI, [JBYTPaHHBIA YroJl, TPEXIPAaHHBIM Yroj, CKPEIIMBAIOIIMECS MpsMble, NapaUIEIbHOCTh H
NEPNEHAUKYIISIPHOCTD MPSMBIX M IJIOCKOCTEM, YroJI MEXAY HPSIMBIMH, YTOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKH IO IUIOCKOCTH, PAaCCTOSHUE MEXKIY NPAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCII0JIb30BAaTh IPU PELIEHUM 3aad M3ydeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOMTh MaTeMaTHYeCKHe MOJENU C IOMOIIbIO

TCOMETPHUICCKUX MMOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh NOHATUSAMMU: IJI0LIAlb GUTYphl, 00BEM (PUTypbI, MHOTOTPaHHUK, IPABUJIbHBIN MHOTOTPAHHHUK,
cedyeHre MHOTOrpaHHUKa, Ky0, mapajuiesenurnes, npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAIICHUs, [IMIIUHID,
KOHYC, 1map, cdepa, iomaab chepsl, IIONaab MOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCA, IIMINHAPa, 00BEM Ky0a,

IPSIMOYTOJIBHOTO TMapajuleNenuIlela, MUPaMUAJIbl, MPU3MBL, IWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,




CeueHMs KOHyca U LIMIMHJPA, NapayiesIbHble OCH WJIM OCHOBAHMIO, CEYEHHUE I1apa, MII0CKOCTh, Kacaromascs chepsl,
IWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHWE MHOTOTPaHHMKA, W300pakaTh MHOTOTPAaHHUKH, (UTYpHl H
IIOBEPXHOCTU BpALICHMs, UX CEYCHMs, B TOM 4YMCIE C IIOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHSATH
CBOWCTBA TEOMETPHUYECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIHUPOBATH OINPENEICHUS U3y4aeMbIX (pUryp, BBIIBUTATh
TUIIOTE3bl O CBOMCTBaX M IPU3HAKAaX IeOMETPUYECKUX (uUryp, oOOCHOBBIBaTb WJIM OIIPOBEprarb MX; yMEHHE
IOPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp IO PA3NIUYHBIM IPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHATUAMMU: JIBHKEHHE B IPOCTPAHCTBE, NapAJJICIbHBIN MIEPEHOC, CHMMETPHUS Ha TUIOCKOCTU
U B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MOM00us, MOJ00OHBIE (UTYpBI; YMEHHE pACIO3HABATh PaBHBIE U
1o100HbIe (PUTYPBI, B TOM YHUCIIE B MPUPOE, UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh F€OMETPHUUECKUE OTHOIICHUS
IIPU pELICHUH 3a/1a4; HaXOJAUTh F'€OMETPUUECKHUE BEMUYMHBI (IJIMHA, YTOJ, IJI0Ladb, 00bEM) IPU PELICHUH 3a]1a4 U3
IpYTuX Yy4eOHBIX MPEIMETOB U U3 PealbHOM KU3HU; YMEHUE BBIYHCISATH T€OMETPUUECKIE BEJIMYUHBI (JJMHA, YTOl,
II0IaaAb, 00BEM, IJIOMIAh TTOBEPXHOCTH), UCIIONB3YSl U3yYeHHBIE (OPMYJIBI M METOABI, B TOM YHCIIE: TUIOUIAIb
MOBEPXHOCTH MUPaMUJbI, TMPU3MBL, KOHYyCa, IMIMHApA, IUomans cdepbl; 00bEM Kyba, MNPSIMOYTOIbLHOTO

napajuiejacnuneaa, nupaMu/ibl, IIpU3Mbl, HUJIWHPA, KOHYCA, IIapa; YMCHUC HAXOAUTb OTHOIICHUC 00BEMOB HO}IO6HI>IX

buryp
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YMmenune OIICPHUPOBATH NOHATUAMM: MIPAMOYIOJibHasds CUCTEMa KOOPAWHAT, BEKTOP, KOOPAWHATBI TOUYKHU, KOOPAHNHATLL
BCKTOpa, CyMMa BCKTOPOB, IHNPOU3ZBCIACHHEC BCKTOPpAa HA YHCJIO, PA3JIOKCHUC BCKTOpa II0 6a31/1cy, CKaJIIpHOC
MMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHHC HUCIIOJb30BATH BGKTOpHBIﬁ u

KOOpI[I/IHaTHHﬁ MCTOH IJIsl pCHICHUA TCOMETPUIYCCKUX 3a/laq U 3alav APYTIux y‘Ie6HHX npeaAMeTOB
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YMenue BLI6I/IpaTB HOIIXOIIHIJ_[I/II\/'I METOH IJIA PpCHICHUSA 3ada4d; [IOHUMAHUC 3HAYNMMOCTU MATCMATUKH B H3YUCHUH
MNPUPOAHBIX N 06IJ_ICCTBGHHBIX IMponecCcoB 1 SIBHeHI/IfI; YMCHHUE pacliO3HaBaTh MPOABICHHUEC 3aKOHOB MATEMATHKU B

HCKYCCTBC, YMCHHC NPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MPIpOBOﬁ MaTeMaTH4eCKOM




HayKH




IHEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IITO MATEMATHKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
Koxn
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEll
1.2 Panmonanehbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TpOoOH
13 Apudmernueckuii KopeHb HaTYpaJIbHOM cTeneHu. JlefcTBUs ¢ apuMETUYECKUMH KOPHSMHU HATypallbHOM CTETEHU
14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. Jlecatuynbie U HaTypajabHbIE JOrapu(MbI
17 JlelicTBUTENbHBIE YuCla. ApUPMETHYECKHE OINEpaluu C JeHCTBUTENLHBIMU dYWCIaMUu. lIpuOmmkEHHBIE BBIYMCICHHS, NpaBUiIa
' OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yIbTaTa BIYMCICHHH
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-pAIMOHANBHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapUPMUUYECKIE YPaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA




2.6

HppannoHaiibHble HEPAaBEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HepaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpaPuKH

31 @Oynkius, cnocoOsl 3amanus ¢yskuuu. ['padmk ¢yakuuu. Bzanmuo oOpaTtHble ¢yHKuMH. YETHBIE W HEYETHBIE (YHKIUH.
' Ilepuonuueckue GyHKIUU

> OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHuil ¢ynkuuu. Hymum ¢ynkuuun. IlpomexyTku 3HaKomocTosHCTBA. I[IpomexyTku
' MOHOTOHHOCTH (pyHKIIH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (YHKIIMKA Ha TPOMEXKYTKE

3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM U LIEJIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu

3.5 IToka3zarenbHas u orapudmuyeckas GyHKIIMU, X CBOMCTBA U TpaduKH

3.6 Touxu pa3pbiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (QyHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEJOBATEILHOCTEH

3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
4 Hagana maTremMaTiaeckoro aHaimsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA

42 [IpumeneHne NpPOM3BOAHONM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh M JKcTpeMyMbl. Haxoxpaenue HauOonpliero u

HaAMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha OTPE3KEC




4.3

[TepBooOpaznas. MaTerpan

5 MHoskecTBa U JIOTUKA
5.1 MHoOkecTBO, onepanuy HaJ MHOXKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 Ourypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs aisa o0yuaromuxcs 10 —11 knaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 rocygapCcTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeJHEro oO0Iiero odpazoBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, MPEABSBIAEMBIX K MaTEeMaTHUYECKOMY OOpa3OBaHUIO, M TPaAULUNA POCCHUICKOTO
oOpazoBanus. Peanuzaius nporpaMmbl 0O€CIIEUMBAET OBJA/ICHUE KIIOYEBHIMU KOMIIETCHLUSMHU, COCTABIISIIOIIMMHA OCHOBY
JUISL CaMOPAa3BUTUS M HEMPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U IMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yUYaIOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpelHEro oOiero oOpa3oBaHUs OOYCIIOBJIEHA MNPAKTUYECKOU
3HAYUMOCTBIO METANPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYYCHHS TEOMETPHH B HANPABICHUN JIMYHOCTHOTO PA3BUTHS
oOyuaroruxcsi, popmupoBaHusi HyHKIIMOHATILHON MaTeMaTUYECKOW IpaMOTHOCTH, U3YYCHUS APYTUX YUYEOHBIX TUCIUTLINH.
Pa3BuTre y oOydarommxcs NpaBWIbHBIX MPEACTaBICHUN O CYIIHOCTH U MPOUCXOKICHUH T€OMETPUUYECKUX aOCTpaKIuH,
COOTHOIICHUH PEATBHOTO W HJICATLHOTO, XapaKTepe OTPAKCHUS MAaTeMaTHUYECKONW HAYKOW SBIICHUW M MPOIIECCOB PEATbHOTO
MHpa, MECTe TEOMETPUU B CHCTEME HAyK M POJM MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM ITO3HAHWHM W B TIPAKTUKE
CIoCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YYAIIMXCS, @ TAKKE€ KAueCTB MBIIUICHHS, HEOOXOIUMBIX JUIS
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OTHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak 00ecIeurnBaeT
BO3MOYKHOCTh U3YYCHHS KaK IUCIUTUINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUIEHHE, GOPMUPYEMOE TIPHU U3YICHHH 00YJArOITUMUCS MTOHATHHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH
IIETIOYKH JIOTUYECKUX YTBEP>KJIECHUN B XOJ€ PEIICHHS T€OMETPUUECKHUX 3aJ1ad, YMEHUE BBIIBUTATh U OMPOBEPraTh THIOTE3bI
HETOCPEICTBEHHO MCIOJIB3YIOTCS TP PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTHU U3 Kypca (U3HKH.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE MTPACT CYIICCTBEHHYIO POJIb BO BCEX O0JIACTSX NEATCIHHOCTH YEIOBEKa.
OpueHTaIs 4eI0BeKa BO BPEMEHHU U TIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €r0 COIMAIIBHOTO OBITHS, (popMa OTpakeHHS
OKPYXKAIOIIEero MHpa, YCIIOBHUE YCIICIIHOTO TO3HAHUS M aKTUBHOTO MpeoOpa3oBaHMs JIEHCTBHTEILHOCTH. OepupoBaHUe



NPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAUHSET pa3Hble BUABl YUEOHOW M TPYNOBOM AESATENBHOCTH, SIBISIETCS OJHUM W3
npo(hecCHOHANFHO BAaXKHBIX KayeCTB, MOATOMY aKTyajbHa 3aaada (OPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS KaK Pa3HOBUIHOCTU OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K IPAKTHUYECKOM
JESITEIbBHOCTH 110 MHOTMM HaIlPaBJICHUSM.
[enb ocBoeHMs mporpamMMbl yueOHOTro Kypca «I'eomeTpusi» Ha 6a30BOM ypOoBHE 00yueHHUs] — 0011e00pa3oBaTeIbHOE U
OOIIEKYIBTYpHOE pPA3BUTHE OOYyYAIOMIMXCS uepe3 OO0EeCleueHUE BO3MOXKHOCTH MPUOOPETEHHUS U HCIOJIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPUYECKMX 3HAaHUW U JEUCTBUH, CHEUU(PUUHBIX TE€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO
POAOHKEHUST 00pa30BaHUs M0 CHELMATIBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.
[IporpaMmma 1o TeomMeTpuu Ha ©0a30BOM YpOBHE NpeJHa3HadeHa i OOy4yaroluXcs CpeJHed IIKOJIbI, He
WCIIBITHIBABIIMX 3HAUYUTEIBHBIX 3aTPYyJIHEHH Ha ypOBHE OCHOBHOTrO 0011ero oopasoBanus. TakuMm oOpazoM, oOydaroniuecs
Ha 0a30BOM YpOBHE [OJDKHbI OCBOMTH OOIME MaTeMaTUYECKUE YMEHUs, CBSI3aHHBIE CO CIEHU(PUKON TEOMETPUU H
HEOOXOUMBIE Ui KU3HU B COBpEMEHHOM ob1ecTBe. KpoMe 3TOro, OHM UMEIOT BO3MOXHOCTh U3YUYUTh T€OMETpUIO OoJiee
ri1yO0Ko, €CIi B lajibHEHIIeM BOZHUKHET HEOOXOAUMOCTh B TEOMETPUUYECKUX 3HAHUSX B IPO(PECCUOHATILHON S TEIbHOCTH.
JlocTKEHHE LEAM OCBOCHMSI NMPOTPAMMbI OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOLIUX 3aaay. [IpuopuTeTHBIMU
3a/layaMu OCBOeHHMs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBisitoTCA:
e (opMupoBaHUE MPEACTABICHHUS O TE€OMETPUU KaK YaCTU MHUPOBOM KyJIbTYpbl M OCO3HaHHE €€ B3aMMOCBSI3U C
OKPY>KaIOIIUM MUPOM;

e (opmHpoBaHHE MPEACTABICHUS O MHOIOTPAHHUMKAX W TeJlax BpallleHUs KaK O BaXXHEMIIMX MaTeMaTUYeCKUX
MOJEJIAX, TO3BOJISIFOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHuE yMEHHS paclO3HABaTh Ha 4YepTEXax, MOAEISIX W B pEalbHOM MHpPE MHOTOIPAHHMKHA W Tena
BpAIllCHUS;

e OBJIAJICHUE METOJAaMH PEIICHHUS 3a/1a4 Ha TOCTPOCHHUS Ha N300paKeHUSIX IPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMU O MHOTOIPAaHHUKAaX M TellaX BpalleHUs M HX
OCHOBHBIMHM CBOMCTBAaMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THUMOB 3aja4; (OPMHUPOBAHHE YMEHHUS MPOBOAUTH HECIOMXKHBIE
JI0Ka3aTeJIbHbIE PACCYXACHUS B X0JI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;



e pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydYarommxcs, IO3HABATEIIbHOW aKTHBHOCTH,
HCCIIEIOBATENbCKUX YMEHUN, KPUTUUHOCTH MBIIILJICHUS;

e (QopMupoBanue GyHKIMOHATIBLHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUHU: YMEHHUE pPaclo3HaBaTh MPOSIBICHUS
r€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAlMSX W MPU U3yUYEHUU
IPYTUX Yy4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE
TEOMETPUU U CO3/1aBaTh T€OMETPUUECKHUE MOJIECTU, TPUMEHITh OCBOCHHBIN T€OMETPUUECKUI ammapar JJjisl perieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIC PE3YIbTATHI.

OTnMYUTEeNnHEHON 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCS BKIIOUEHUE B KYPC CTEPEOMETPUH B HavaJle €ro U3y4yeHus 3a/ad,
periaeMblX Ha YpPOBHE HMHTYUTHUBHOTO IO3HAHUS, W OMpPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMHU, UYTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE HHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue oTnaércs HATISIHO-KOHCTPYKTUBHOMY METOJIY OOYYEHHs, TO €CThb TEOPETHYECKUE 3HAHHS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTbH IMPEIMETHO-NPAKTUYECKON AEATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcsi B Kypce CTepeoOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3aJlay Ha CO3/IJaHKe MPOCTPAHCTBEHHBIX 00Pa30B M 3aj]a4 Ha
ONepUpOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3ganue oOpa3a MpOBOJUTCS C ONOPOM Ha HATJISAHOCTb, @ ONEPUPOBAHKE
00pa3oM — B YCIIOBUSIX OTBJICUCHHUSI OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKaHMUS.

OcHoBHbIE coziepxkaTeabHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMblie U MIOCKOCTH
B IIPOCTpaHCTBEe», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B IPOCTpPaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUH
pacnpenensercs He TOJbKO MO COAEp)KaTeIbHBIM JIMHUAM, HO M MO rojaM OOydYeHHs Ha YpOBHE CPEIHEro OOIIero
o0pa3oBaHus.

Conepxxanue o00pa3oBaHHs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJlbTaTaM OCBOCHHS paboyell MporpamMmel,
pacnpenenéHHbIM 0 ToJaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE T€OMETPUUECKIUMH TTOHSATUSIMU
M HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJEAOBATENFHO U MOCTYNATENbHO, C COOJIIOICHUEM MPHUHIIUIA MTPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN 00YUYaIOIINXCs, pacupsis U yriayosss e€,
00pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBS3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpuu otBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hepemo B 11 kiacce, Bcero 3a jBa roja
oOyuenus - 102 yueOHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MpocTpaHCTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacrnonokeHue MpsSIMbIX B MPOCTPAHCTBE: MEPECEKaroluecs, napajjieibHble U CKPEIIUBAIOIIUECS MPSIMBIE.
[TapanienbHOCTh MPSMBIX U MJIOCKOCTEHW B MPOCTPAHCTBE: MapajljieyibHBIE MPSMbIE B MPOCTPAHCTBE; MAPATIICIBHOCTh TPEX
MPSIMBIX; MAPAJJIENBHOCTh MPSMOW M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXIy HPSIMBIMU B
npocTpadcTBe. llapamienbHOCTh IIOCKOCTEW: TMapajulelibHble IIJIOCKOCTH; CBOWCTBA MAPAJJIEIBHBIX IJIOCKOCTEH.
[TpocTeiiine MpoCTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETpadaAp, KyO, mapauiesienure; NoOCTPOSHUE CEUCHUIA.

[lepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIICHIUKYJISIPHBIC MPSMbIE B POCTPAHCTBE, MPSIMbIC MapaJlieIbHbIE U
MEPICHIUKYJISIPHBIE K IUIOCKOCTH, TMPU3HAK TEPIEHAUKYISIPHOCTH MPsIMOM M IUIOCKOCTH, TeOopeMa O MpsMoit
MEPIIECHIUKYIISIPHON TIJIOCKOCTU. YTJIbI B POCTPAHCTBE: YIOJI MEXIY MPAMOU U TJIOCKOCTBIO; IBYTPAaHHBIN YrOJI, JIMHE THBIH
yrodl IByrpaHHoro yria. [lepneHauKynasip U HaKJIIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHHE OT MPSIMOW J10
IJIOCKOCTH, TPOCKUUSI (PUTYpPHI Ha MUIOCKOCTh. [lepneHAuKYIIpHOCTh TJIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH JBYX
ockocTer. Teopema o TpEX NEPHEHIUKYISAPAX.

MHoOrorpaHHuKH

[ToHdaTHE MHOTOrpaHHUKA, OCHOBHBIC JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHKU;
pa3BépTka MHororpaHHuka. [Ipusma: N-yronbHas nNpu3Ma; TPaHU U OCHOBAHUS NPU3MBbI; NpsiMas U HAKJIOHHAs MPHU3MBIL;
OOKOBas W MOJIHASI TIOBEPXHOCTh Mpu3Msbl. [lapamienenunen, TpsSaMOYTroabHBIN Mapalijieienumen u ero cpoictra. [lupamunaa:
N-yrojdpHas mUpamMuja, TPaHU U OCHOBAHHME MHUPaMUIbLI; OOKOBas W TOJHAs TMOBEPXHOCTh MUPAMUJbI; MpaBUJIbHAS U
yCeUY€HHas TnupaMujia. OJJIEMEHTbl MpuU3Mbl W nHupaMmuabl. [IpaBuUiabHbIE MHOTOTPAHHHMKHW: TIOHSTHUE MPABUIIBHOTO
MHOTOTPAaHHHKA; MpaBWibHAs MpU3Ma W TpaBWIbHAs NUPaMUJA; MpPaBWIbHAs TPEYrojbHas MHUpPaMHUAA W MPABUILHBIN



TeTpa’ap; kyO. IlpencraBnenne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadap, AOJEKa’dap U ukocadap. CedyeHus MPU3MBI U
ITAPAMMUJIBL.

CuMmmeTpust B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSMOM, IUIOCKOCTH. OJIEMEHTBHl CHMMETPUU B
NUpaMUAAX, HapAJIICIICINIIE1axX, IPABUIBHBIX MHOTOTPaHHUKAX.

Boeluucienue 31€MEHTOB MHOIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOU
MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAh OCHOBaHUM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsMoi mpu3Mbl. [lmomans
OOKOBOI TOBEPXHOCTU W MOBEPXHOCTU MPABUIBHOW MUPaMUIbI, TEOpEMa O IUIOMAAN yced€HHON nmupamuibl. [lonarue 06
00béMe. OOBEM NMUpPaMUIbI, TPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEKIY TUIOLIAIIMH TOBEPXHOCTEN, 00BEMaMU MOA0OHBIX TEJ.

11 KITACC

Tesa Bpamenus

[unuaapuyeckass MOBEPXHOCTh, 00pazyrolue MWIMHAPUUECKON MOBEPXHOCTH, OCh IUIUHIPUYECKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTh, 00pa3yroIias U 0Ch; MIIOMIalb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yoIIre KOHUMYECKOW MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MmoBepXxHOCTU. KoHyc:
OCHOBAHHUE M BEpIIMHA, 00pa3yromias U OCh; TUIOA b OOKOBOM M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa m map: ueHTp, paaudyc, AUAMETp; IUIOMAAL TMOBEPXHOCTU cdepbl. B3auMHoe pacnonoxenue cdepbl u
MJIOCKOCTH;, KacaTeslbHas TUIOCKOCTh K cepe; miomas chepsl.

N300pakeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOuHanuu Ten BpallleHusi ¥ MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIN OKOJO cdepsl; cdepa, BIUCAHHAS B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tousitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00bEME MPSMOYTOJIBHOTO TapalJIe/ICTIUIIeIa |
cnenctBus u3 He€. O0bEM mUIMHIpa, KoHyca. O0BEM 1mapa u mionanab cQepeol.

ITono6nbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKY IUIOMIAIIMUA MTOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEJ.



Ceuenust nwivHapa (MapajvielbHO M TEPHEHIUKYISIPHO OCH), CEUEHHsS KOHyca (IapasulelibHOE OCHOBAaHUIO U
MIPOXOJISIIEE YEPE3 BEPILIHHY), CEUCHHUS 1Iapa.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miuockoctTM M B IpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha YHCIIO.
Paznoxxenue BekTopa 1mo TpéM HEKOMIUIAHAPHBIM BeKTopam. lIpaBmio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPABWII IEUCTBUN ¢ BeKTOpaMHu. lIpsaMoyronapHas cuctemMa KoopaAuHaT B mpocTpancTBe. KoopauHaTtel BekTopa.
[Ipocreiine 3agaun B KOOpJAWHATax. YToJ MeXay Bekropamu. CkajasipHOE NPOU3BEIEHUE BEKTOPOB. BBIUMCIIEHHE YTIIOB
MEXAY IPSAMBIMH U IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIA METO/ IIPY PEIICHUHA F€OMETPUUYECKUX 3a/1a4.



ININTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTemaThkay XapaKTepU3yrTCs:

I'paknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTBIO IPAKIAHCKOM MO3UIMM OOYYaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUHCKOIO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, TPOIEAYp
IpaKJaHCKOTO obmiecTBa (BBIOOPBI, OMPOCHl W TMp.), YMEHHEM B3aHUMOJIEWCTBOBATh C COLMAIbHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKUMSIMHU U Ha3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KJAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUUCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCUUCKOM MaTEMAaTHYECKOU
LIKOJIBI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHUH B APYTHX HAYKaX, TEXHOJIOTHAX, chpepax IKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEN POCCUNUCKOrO Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHIKEHUW HAyKH W JIESITENBHOCTBIO YYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOEHHUE YCTOMYUBOTO OyAYyLIETO.

JcTeTHYeCKoe BOCIIUTAHue:

ACTETUYECKUM OTHOUIEHHEM K MHpY, BKIIOYas O3CTETHUKY MaTeMaTHUYECKUX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajady,
pEeLIEeHNH, PacCyKACHUMN; BOCIPUMMYUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PDu3nyecKkoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTUUYECKHME 3HAHUS B MHTEpecax 3J0pOBOTO M Oe3omacHoro obOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTAHME, COAJIAHCUPOBAHHBIM pPEXKUM 3aHATUN U
OTIbIXa, peryjspHas (Qu3uueckass AakTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHMS, TMPH 3aHATUSAX CIIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3iIudHbIM chepaM MpodecCHOHATBHON
NEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIieit
npodecCui U pPeaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHUIO M CamMOOOpPA30BAaHUI0 HA TMPOTHKCHUM BCEH JKU3HMU, TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
MPaKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYeCKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYPhbl, TOHUMAHHEM BIIMSHUS COIMAbHO-YKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa IKOJOTUUSCKUX MPoOJIeM; OpHUeHTAIUEH
Ha MPUMCEHECHUE MaTeMaTHICCKUX 3HAHUM JIJIS PEIICHUS 3a7a4 B 00JIaCTH OKPYKAIOMIEH Cpepl, INTAHUPOBAHUS MTOCTYIIKOB 1
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH IS OKPYKAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIICCTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTUYeCKOM HayKh Kak cQepbl YeJOBEYECKOM JeATCIIPHOCTH, JTAaloB €€ pa3BUTHSA U
3HAYUMOCTH JIUIS Pa3BUTHS ITUBHIN3AINH; OBJIAJICHUEM S36IKOM MATEMAaTHKH W MAaTEMaTHYCCKON KyJIbTypOl KaK CPEICTBOM
MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIIECTBIIATH MMPOCKTHYIO M UCCIICIOBATEILCKYIO ISATEILHOCTh HHANBUIAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeAMETHBIC PE3yJIbTaThl OCBOCHHMS IPOTPpaMMBI  yueOHOro mpeaMera «MaremaThKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, VHUBEPCALIbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUsIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhuseepcanvhvie nosnasamenvhvle Oeticmeus, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSL OKPYAHCAIOUWe20 MUPa,; NPUMEHEeHUE JI02ULeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHuu pabomams ¢ uH@opmayueti).

ba3oBble Jlornueckue aeiicTBUA:



BBIABJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHSATHUM, OTHOIIEHUA MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPEACIICHUS TOHSATHN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHMS JJIs1 0000IICHUS U CPAaBHEHHU S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEYHS B (paKTax, MAaHHBIX, HAOIOMCHUIX U
YTBEPKICHUSIX;, PeIJIaraTh KPUTEPUH JIJIS1 BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOSATENILHO J0Ka3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUM (MpsIMbIE W OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3a1ayu (CpaBHMBATh HECKOJBKO BApUAaHTOB PEIICHMs, BhIOUpaTh Hanbosee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe AeiiCTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
IPOTHBOpPEUHE, NMPOoOIeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, (DOPMHUpPOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAaHUPOBAHHBINA HDKCIIEPUMEHT, HWCCJICIOBAHHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHHUS W BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIIBUTATH MPEIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSX.

Pabora c undopmanueii:



BBISIBIIATH MeOUIUTHI MH(POpMAIIUU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BOIIPOC | VISl PEIICHUS 3aa4H;
BBIOMpPATh HMH(POPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATH W
UHTEPIPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS;

CTPYKTYPHUPOBATh MHPOPMAILIUIO, IPEACTABIATE €€ B Pa3IMYHbBIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, o0becneyusaiom copmMupo8aHHOCmMs COYUATbHBIX HABLIKOG
00yYaAOUUXCHL.
Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJEHHUS B COOTBETCTBUHM C YCIOBUSMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUYKY 3PE€HHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPElICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXJIaeMOM TeMbl, MpOOJIEeMbl, pelaeMoi 3ajaud,
BBICKA3bIBATh WJICH, HAICJICHHBIE HA MOWCK PEUICHUS;, COINOCTaBJISITh CBOU CYXKACHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JIHajiora, OOHApYXKMBATh pa3iU4Me U CXOJCTBO IMO3WIMI; B KOPpPEKTHOU QopMe (HopMyIHpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 MIPE3EHTALMU U OCOOEHHOCTEH ayTUuTOPHUH.

CoTpyaHuiecTBo:

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW M WHIWBHIYAIBHOW PabOThI MPU PEIICHUH YYeOHBIX 3a1ad;
MIPUHUMATBH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIINI0 COBMECTHOW pabOThI, pacIpeIeisaTh BUIBI
paboT, 1OroBapuBaThCs, 0OCYkKIAATh MPOIIECC U PE3YIbTAT pabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXJIeHHs, OOMEH MHEHUW, «MO3rOBBIC IITYPMBD» U HHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTUMHU UYJI€HAMHU KOMAaHJbI, OIICHUBATH
KauyeCTBO CBOETO BKJIaJla B OOIINI MTPOTYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YI4aCTHUKAMH B3aUMOJICHCTBUAI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue CMulCl08biX YCMAHOBOK U HCUZHEHHBIX
HABbIKO8 TUYHOCTU.



Camoopranuzamnus:

e COCTAaBIIATH IUIAH, AITOPUTM PEUICHHS 3a/1a4H, BBIOMPATh CIIOCO0 pelieHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YYETOM HOBOU
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIAJIETh HAaBbIKAMHU IIO3HABATEIBHON pe(IEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHUCTBHA W MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YyJbTATOB; BJIAJAETh COCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA MpoOLecca U pe3ysIbTaTa pelIeHUs
MaTEeMaTUYECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa LIEIW U YCIOBHUSM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHKECHHS
PE3YNbTATOB JIEATEIbHOCTH, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

IIprMeHATH aKCUOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IPU PEILICHUU T'€OMETPUYECKUX 3a1ay.

OnepupoBaTh MOHATUAMH: MAPATUIETBHOCTD U NEPIEHAUKYIISIPHOCTD NMPSMBIX U TUIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacloIOKEHNUE MPSAMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMHU: JBYTPAHHBIN YIroJl, TpaHU ABYTPaHHOTO yrija, peOpo ABYTPAHHOIO yria; JIMHEWHBIH Yol
JIBYI'PAHHOTO YyIJja; rpajyCHas Mepa ABYTPaHHOIO yIJa.

OnepupoBarh MOHATHSAMH: MHOTOIPAHHUK, BBITYKJIbII M HEBBIMYKJIBIA MHOTOIPAHHHK, 3JIEMEHTHl MHOIOTPaHHUKA,
IIPAaBUJIBHBIM MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHbBIE BUJIbI MHOTOTPAaHHUKOB (TUpamMuaa; Npru3Ma, NpsMOYyTOIbHBIN Mapaienenunes, Kyo).



KnaccudunupoBarb MHOTOTpaHHHMKH, BbIOMpas OCHOBaHHUS [UIsl KiacCH(UKAIMKU (BBIIYKIbIE W HEBBITYKJIbIE
MHOT'OTPAHHHMKH; TPaBUJIbHbIE MHOIOTPAaHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, TAPAJUICICITUIIE/bI).

OnepupoBarh MOHATUAMHU: CEKYIasl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIBb3Ysl METOJI CIIEIOB.

CtpouTh Cce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IUJIOCKME YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1aum Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pas3lamM WIA alropurMam, MPUMEHSsS H3BECTHBIE
aHAJIUTUYECKHE METO/bl NMPU PELICHUM CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/lad Ha BBIUMCICHHE PACCTOSHUN MEXIY IABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOi, OT TOYKH JI0 IUNIOCKOCTH, MEXKY CKPELIMBAIOIIUMHUCS IPSIMBIMU.

Pemate 3amaum Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WA alropuTMam, MPUMEHSSI U3BECTHBIE
AHATUTHYECKME METOJbl NpPH PEUNIeHUH CTaHAAPTHBIX MATeMAaTHYECKUMX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMU, MEXAY IIPSAMOM U INIOCKOCTBIO, MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnate o0BEMBI M IUIOMIAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (IpuU3Ma, NMHpaMujaa) ¢ NpUMEHEHUuEM (GOopMyll;
BBIUUCIISATh COOTHOLICHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMAMHU MTOTI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIOCKOCTh
CUMMETPUU UTYPBI.

W3Bnekats, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKHUX (Urypax,
IIPE/ICTABJIICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumeHsATh reomeTpuyeckne (PaxkThl JJIsl PEIICHUs CTEPEOMETPUYECKHX 3aJ]lay, MPEAINOoJIaralliX HECKOJBKO IIaroB
pelIeHus, €Clid yCIIOBUSI MPUMEHEHHMS 3a7]aHbl B SIBHOU opMe.

[IpuMeHATh mpoCTeillline MNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbl IPH PELICHUHU
CTEPEOMETPUUECKUX 3aaY.

[IpuBOANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIO3HABATh IPOSBICHHE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh PeabHbIe CUTYallU U MPUMEHSTh U3YYEHHbIE MOHITHS
B IIpOLIeCCe TIOKUCKA PEIIeHUs MaTeMaTHYEeCKH CPOPMYTUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYalluH Ha SI3bIKe



reoMCTpumn, HCCIICAOBATH ITIOCTPOCHHBIC MOJICJIN C UCIIOJIb30BAHUEM I'COMCTPHUICCKUX MOHSITUN U TCOPECM, aIlrapara anrerH;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUYCCKNX BCIIMIHNH.

11 KIIACC

OnepupoBarh MOHATUSIMHU: HUIUHAPUYECKAsT MOBEPXHOCTh, 00pasylollye HWIMHIPUYECKOW MOBEPXHOCTH; IMIUHID;
KOHUYECKas MOBEPXHOCTh, 00pa3yrollie KOHUYECKON MOBEPXHOCTH, KOHYC; chepuyeckasi IOBEpXHOCTb.

PacmosnaBath Tena BpamieHus (IMIHHIP, KOHYC, cdepa u map).

OOBIACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBath B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NMOHATUAMU: MIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBAHUE
IapOBOIO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI U IIIOIIAIM TOBEPXHOCTEHN TEJl BpalleHUs, TEOMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHSATUSAMHU: MHOTOTPAHHHK, BIUCAHHBIA B cpepy M omMCaHHBIM OKoJIO cepbl; cdepa, BOUCAHHAS B
MHOTOTPaHHHK WJIU TEJIO BPAILICHHUS.

BBIYucIsSTh COOTHOIIEHUS MEKTY TUTONIAISIMHU TIOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TETl.

N3obpaxats uzydaemblie GUTypbl OT PYKH U C TPUMEHEHUEM MIPOCTHIX YEPTEKHBIX MHCTPYMEHTOB.

BrinonHaTh (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEpPXy, COOKY, CHU3Y;
CTPOUTH CEYEHUS TEJ BpALICHUS.

N3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BLIBATh MH(MOPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax,
MPEJCTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

OrniepupoBatTh MOHSITHEM BEKTOP B TPOCTPAHCTRE.

BeInonHATH N1eMCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpA HA YKCIIO, OOBACHITh, KAKUMHU
CBOMCTBaAMM OHHU 00JIaJarOT.

[TpuMeHsTh MpaBUIIO apajuielienuneaa.



OnepupoBaTh NOHATUSAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAaMH, CKaJIIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IIPOM3BEICHUE BEKTOpPA HA YMCIIO, YIOJI MEXKJY BEKTOPAMH, CKAJSIPHOE ITPOU3BEICHUE,
pacKIaabIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reomeTpuueckue (HakThl IS PEUICHHs] CTEPEOMETPUUYECKUX 3a/ad, MPEANOIaraiiuX HECKOJIbKO IIaroB
pELIEHUs, €CIIN YCIOBUS IPUMEHEHMS 33/1aHbI B sIBHOU (hopme.

Pewars npocreiiiye reoMeTpuYeCcKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pemrare 3amaum Ha 1OKa3aTesbCTBO MATEMATHYECKMX OTHOLIEHWM W HAXOXIAEHUE TE€OMETPUYECKUX BEIUYHUH 110
oOpa3slaM Wiu alropuTMam, MPUMEHssI U3BECTHBIE METO/IbI IPU PELICHUH CTAHIAPTHBIX MATEMAaTUUYECKUX 3a/a4.

IIprMeHATh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IPU PEIICHUH
CTEPEOMETPUYECKUX 3a4ay.

IIpuBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB
Tr€OMETPUU B HUCKYCCTBE.

[IprMeHATh NOyYEHHBIE 3HAHUS HA MTPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTYAllUH U IPUMEHSITh U3yYEHHBIE TOHATHS
B IIpoLIecCce TIOUCKA PEIeHUs MaTeMaTHYeCKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBAThH PEAJIbHbIE CUTYAllUN Ha SI3bIKE
reOMEeTPUHU, UCCIIE0BATh TOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM F'€OMETPUUECKUX MOHATUN U TEOpEM, alnapara aireopsl;
pemaTh NPakTUYECKHUE 3aa4H, CBA3aHHbBIE C HAX0XKICHUEM FEOMETPUUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHa: nepecekarommecs
IIJIOCKOCTH, MEPECEKaroIuecs mpsamas 1 bubmmorexa [JOK
- 11ep p https://m.edso0.ru/2d8a9c99
Y TUTOCKOCTD
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 brbmmorexa [TOK
> TeP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorexa LHOK
PaMIe, x passep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IIApaMUJE, UX Pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPHUU: AaKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUM U CIENCTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
P P pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmorexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajuieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmorexa [OK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoente ceucrmit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 IT i
OCTPOCHHE CCHEHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie I:;'IGH WK IJ)'IS{ HBIC buomorexa LIOK
- ICPHEHIIRYITAP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK
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IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, Egggﬁ&fgg?ﬁ}é 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 pacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E’[I;IS;/P/I&T:;::)(])_[&I:Sbe 8e3
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ]r?tlfr?sj?/y/lr?:(;(;(])lr(allzbee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 IlepneHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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MPU3HAK NEPHEHANKYISIPHOCTH JABYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX brbmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas pu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683
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48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK
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IIOBEPXHOCTH IIPABUIIBHOU

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmoreka IIOK
%6 Honsrne 06 ooweme https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas kowTpoIIbHas pabota L https://m.edsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIOMAb TOBEPXHOCTH 1 bubmorexa LOK
A P, WiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMIIMHAPHUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTKa 1unuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H N P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubmuorexa [{OK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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oOpa3yromnue KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxifaﬁ bubnnorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHukK, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBAa 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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CoOOTHONICHUS MEX/TY TUIOIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnnorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorera OK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTusamus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMBI
10 KJTACC
Koxa . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMBbI Cpe/IHero 0o1iero
HPOBEPHEMOTO o0pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
7.2 [TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPIEHAUKYISPHOCTD NPSMBIX U IUIOCKOCTEN
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHHe NPSAMBIX U IUIOCKOCTEH B TPOCTpaHCTBE
. OnepupoBaTh HNOHATHSAMM: JBYTPAHHBIM Yroj, TpaHd JBYTPAaHHOTO Yria, pedpo ABYIpPaHHOIO Yyrja, JIMHEHHBIM yroi
' JBYIPaHHOIO YyIJIa, IPagyCcHasl Mepa JBYIPaHHOIO yIia
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbIH MHOTOTPAaHHHMK, 3JIEMEHThl MHOTOTPaHHHKA,
' NPaBUIbHBIN MHOTOTPaHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUpaMu/ia, pU3Ma, MpsIMOYTroJIbHbIN Mapajuienenumnes, Kyo)
-8 KnaccupumupoBarb MHOTOTPaHHHMKH, BBIOMpas OCHOBaHMSA s KiIacCU(UKAUWMU (BBINYKJIbIE U HEBBITYKIIbIE
' MHOTOTPaHHUKH, IPaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIOHHBIE MTPU3MBI, TapasuIeIeHIIe /Ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB




7.10

OOBSICHATH NPUHIIUITBI TOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YSI METO]] CIIE0B

CTpOI/ITB CCUCHUA MHOI'OI'paHHUKOB METOAOM CJIEJO0B, BBIIIOJIHATH (BBIHOCHBIC) IIJIOCKHE YEPTCIKU U3 PUCYHKOB IIPOCTHIX

rH 00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y
Pemate 3amauM Ha HaxOXJIEHHE T€OMETPUYECKHX BEIMYMH 1O 00pa3naM WM aIropuTMaM, IpPUMEHSS U3BECTHBIC
7.12 AQHAJMTUYECKHE METOBI IIPH PEIICHNH CTaHJAPTHBIX MaTeMaTHYEeCKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUI MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 MPSIMOH, OT TOUKH JI0 TUNIOCKOCTH, MEK/Y CKPEIIMBAOIUMHUCS MPSIMBIMH
Pemate 3amaum Ha HaXOXXACHHE TCOMETPHYECKMX BEIUYMH 110 OOpaslaM WIM alrOpuTMaM, IPUMEHssS W3BECTHBIC
7.13 AQHAJTUTHYECKHE METOJBl TPH PEHICHWH CTAHJAPTHBIX MAaTEeMAaTUYECKHX 3a7ad Ha BBIYHCICHHE YIJIOB MEXKIY
CKPEIINBAIOIIUMHUCS TPSMBIMHU, MEX/y TPSMOI U TNIOCKOCTBIO, MEXIY IJIOCKOCTSIMHU, JIBYTPAaHHBIX YTJIOB
214 Bbruncnsare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpU3Ma, MHpPaMuaa) ¢ MpUMEHEHHEeM (opMmyl,
' BBIYUCIISITH COOTHOIICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTEH, 00bEMaMy TIOJJOOHBIX MHOTOTPaHHHKOB
215 OnepupoBaTh MOHATUAMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIOCKOCTb
' CUMMETPHH (QUTYPBHI
216 N3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETHPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax,
' NPECTaBICHHYIO Ha YePTEkKaxX U pUCYHKaAX
217 [TpumensTh reoMeTpudeckne (GakThl JUISI PEHICHHS CTEPEOMETPUYECKHX 3aad, MPEAIOJIaralolnliX HECKOJIBKO IIaroB
' peLlIeHHMs], €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme
218 [IpumMeHnsTh TpoCTEiilue MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBl TpPU PEUICHUU
' CTEpEOMETPUYECKUX 3a/1au
210 [IpuBoauTH MpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPHUPOJEC M KU3HHU, PACIO3HABATh IPOSBICHHUE 3aKOHOB
' TE€OMETPHUH B HCKYCCTBE
7.20 [TpuMeHSTH MOTydeHHBIE 3HAHUS Ha MPAKTHKE: aHATH3UPOBATh peaibHbIE CUTYallud U IPUMEHSTh H3yUCHHBIC MTOHSTHUS B




Ipolecce MOMCKa peHIeHUs MaTeMaTH4ecKd CPOpMYIMPOBAHHOM MpPOOJIEeMbl, MOJIEIHPOBATh pPEAIbHBIE CUTYyallud Ha
S3bIKE TEOMETPHUH, UCCIIEI0OBATH MOCTPOCHHBIE MOJIENIH C UCIIOIb30BAHUEM I'€OMETPUUECKUX MOHITHI U TEOpeM, armapara

aﬂre6pbl, pelaTh NPAKTHYCCKUEC 3ada4l, CBA3AHHbBIC C HAXO0XACHUEM I'COMCTPUICCKUX BEJIMYNH

11 KJIACC
Kon . N
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 0411ero
NpOBePsIEMOr0 oBpazoBanus
pe3yJabTara
6 I'eomerpus
6.1 OnepupoBaTh NOHATHAMH: IMJIMHAPHYECKAS MMOBEPXHOCTh, 00pa3yloNue MMINHAPUICCKON MOBEPXHOCTH, LMIWHAD,
' KOHUYECKasi IOBEPXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, KOHYC, chepuuecKas MOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (HIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEN BPALICHHS
6.4 KnaccudunmpoBaTs B3aiMHOE pacmnoiokeHue chephl U MIOCKOCTH
65 OrnepupoBaTh MOHSTHSMU: IIAPOBOM CErMEHT, OCHOBAHHWE CETrMEHTA, BHICOTA CErMEHTA, IIapOBOM CIIONH, OCHOBAHHE
' IIapOBOTO CJI051, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucnsats 00bEMBI U ILTOMIAAHN TTOBEPXHOCTEH TN BPAIICHUS, TEOMETPUUECKUX TETl C MPUMEHEHHEM (HOpMYIT
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy M OMUCAHHBIA OKoJO cdepsl, cdepa, BIUCAHHAS B
' MHOTOTPaHHHK WJIN TEJIO BPAICHUS
6.8 BeIYucnsaTs COOTHOLIEHUS] MEKY TUIOMIAISIMU MTOBEPXHOCTEH U 00hEMAMU MOTOO0HBIX TEJ
6.9 N3006paxaTs n3yuaembie (GUTYPBI OT PYKH U ¢ TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB




BrITIOTHATE (BBIHOCHBIC) TIJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHJ CBEpXy, COOKY, CHHU3Y;

010 CTPOMTL CEYEHHS TEN BPAIIEHHS

611 U3BjeKath, MHTEPIPETUPOBAT U NMPEOOPA30BLIBATH HHMOPMAIUIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKHX (DHUIYypax,
' TPEJICTABIEHHYIO HA YEPTEkKAX U PUCYHKAX

6.12 [IpuMeHsATh TeOMETpUYECKHE (DAKTBI JUIs PEIICHHUs CTEPEOMETPUUECKUX 3a/1ad, NPENONAralolMX HECKOIBbKO IIAroB
' pELIEHNs], ECITM YCIIOBHS IPUMEHEHHS 3a/1aHbl B ABHOM (opme

6.13 OrnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BbINONHATL JEHCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKEHHMs BEKTOpa Ha YUCIIO, OOBACHST,
' KaKMMH CBOMCTBAMU OHM 00JIa1AI0T

6.15 [IpUMEHSTH IPaBUIIO TIAPAJLIEIENHUIIENA IPH CII0KEHUN BEKTOPOB

OrnepupoBath TMOHSTHAMU: JIE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MO/YJIb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOP/IMHATHI BEKTOPA, YTOJI MEXK/1y BEKTOPAMH, CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE ¥ KOMILIAHAPHBIE
BEKTOPBI

6.17 HaxoauTh cyMMy BEKTOPOB M NPOM3BEIEHHE BEKTOPA Ha YHCJIO, YTOJl MEXIY BEKTOPAMH, CKAISIPHOE IPOU3BEICHUE,
' PAaCKJIaIbIBATh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18 3a/1aBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOU CHCTEME KOOPIMHAT

6.19 Pemiars npocTelinye reOMETPUYECKHE 3a/1a4K HA IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA

6.20 Pemars 3amauM Ha J0Ka3aTeNbLCTBO MATEMATHYECKUX OTHOLIEHHM W HAXOXKIEHHE T€OMETPUYECKHX BEIMYUH II0
' 00pasiam Win arOpUTMaM, IPUMEHSsSE M3BECTHBIE METO/IbI IPU PEIIEHHH CTAHIAPTHBIX MaTEMATHYECKHUX 3a/1a4

6.91 [IpUMeHATh TIPOCTEHIINE MPOrPaMMHBIE CPENCTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI IMPH PEIIEHHUU
' CTEPEOMETPUUECKHUX 3a/1a4

6.22 [IpUBOAUTEL MPUMEPHI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPHUPOJE M KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB

TCOMCTPHUU B UCKYCCTBC




6.23

[IpuMeHATh MOTYy4YEHHBbIE 3HAHMUS HAa MPAKTUKE: AHAIM3UPOBATH pEaJbHbIE CUTyallMd W NPHUMEHATh W3y4YEHHBIE
MOHSITHST B TPOIIECCE IMOWCKA PEIICHUS MAaTeMaTU4YeCKH CHOPMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEaTbHBIC
CUTyallMU Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh ITOCTPOEHHBIE MOJIEIN C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUNA U

TEopeM, armapaTa anreOpsl, peniarh MPaKTUYSCKUE 3a1a9H, CBI3aHHBIC C HAX0XKICHUEM TeOMETPUICCKUX BEITUIHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Koxa

7.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OCHOBHBIC TOHATHS CTCPCOMCTPHHU. TO‘-IKa, npsamas, IIIOCKOCTb, HNPOCTPAaHCTBO. Ilonarue 00 axCHOMATHYECKOM MMOCTPOCHUU

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMETPHUHA U CIICACTBUS U3 HUX

7.2

7.3

B3anMmHOe pacronoxkeHue MNOpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECs, NapaulelIbHble M CKPELIMBAIOIIMECS IPsIMBIE.
[TapaymuienpHOCTD MPSMBIX M IUIOCKOCTEN B IMPOCTPAHCTBE: NapajuleibHbIE MPSMBIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX MPSMBIX,
[ApAJUIEIIBHOCTh IPSIMOM M IUIOCKOCTH. YIUVIBI C COHAIpPABJICHHBIMA CTOPOHAMM, YIOJl MEXKAY MNPAMBIMA B IIPOCTPaHCTBE.
[TapamienpHOCTh IUIOCKOCTEN: NapajuleIbHbIe TUNIOCKOCTH, CBOWCTBA MapajuleNbHbIX IIOocKocTel. IIpocTeiimme npocTpaHCTBEHHBIE

GuUryphl Ha TNIOCKOCTHU: TETPAdIP, KyO, mapauiesenue], TOCTPOCHUE CEUCHUM

[leprieHAUKYIAPHOCTh NOPSAMOW M IUIOCKOCTH: IEPIECHIUKYISPHBIE MpsAMbIE B IMPOCTPAHCTBE, NpPSAMbIE MapajUIeIbHbIE H
NEPHEHANKYJIAPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOW IEPIEHIUKYISPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXIY HPSIMOM M INIOCKOCTBIO, ABYTPAHHBIM YIoJl, JIMHEWHBIA yroJl JBYI'PAaHHOIO YIJIa.
[TepnieHUKYNIAp U HAKJIOHHBIE: PACCTOSHME OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 IJIOCKOCTH, MPOEKIHs (GUrypsl Ha
IUIOCKOCTh.  [IepneHauKyIspHOCTh IUIOCKOCTEH: TIpU3HAK IEPIEHIUMKYISIPHOCTH JBYX INIOCKOCTeH. Teopema o0 Tpéx

NEpNCHAUKYJIApax

7.4

Ilonsarue MHOI'OrpaHHHUKA, OCHOBHBLIC JJICMCHTBI MHOI'OI'PAHHHWKA, BBIIIYKJIBIC KW HCBBIIYKJIIBIC MHOTOT'PpAaHHUKH, pa3BépTI<a

MHororpaHHuka. Ilpusma: n-yronpHas mpu3Ma, T'paHU U OCHOBaHUS MPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas M MOJHAs




MOBEPXHOCTh Npu3Msbl. [lapamienenunen, npsMOyroJbHBIM MapajuleleNue] U ero cBoicrtsa. IIupammpa: nN-yronbHas nupamuza,
IpaHd U OCHOBAaHUE MUPAMUMAbI, OOKOBas M TOJHAs MOBEPXHOCTh NMUPAMUBI, MPAaBUIbHAS W yCEUEHHAs MHpaMHIA. DJIEMEHTHI
npu3Mel U nupamuzbl. 1IpaBuibHbIE MHOTOTpaHHMKH: IOHATHE IPABWIIBHOTO MHOTOIPAHHUKA, IIPaBWIIbHAS IIPU3Ma U MpPaBUJIbHAsS
nupamMuaa, MpaBUibHas TPEyrojbHas MUpaMHUIa M HPaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHne o MpaBMIIBHBIX MHOTOTPAaHHUKAX:

OKTadAp, A0ACKa’Ap U UKOCASAPYrue Ceuenuns IMPU3MBbI U ITMPaMU/JIbI

CI/IMMeTpI/IH B IPOCTPaHCTBE: CHUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IIHpaMHIAax,

" napasuiesienuIie1ax, IpaBUIbHbIX MHOTOIPAHHUKAX
Brruncrienue 3rmeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHand, yribl. [lnomans OOKOBOW MOBEPXHOCTH W TMOJHOW IMOBEPXHOCTH
7.6 OpsIMOM TIPU3MBI, IJIOMIAb OCHOBAHMM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsAMOM mpuiMbl. [lnomans GOKOBON MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHON MUPAMHJIBI, TEOPEMA O IUIOMIAAU yeceu€HHOM nmupamMusl. [lonarue 06 00péme. OO0BEM MUpaMuIbl, MPU3MBI
1.7 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXKY TUIOMIAISIMU MTOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TET
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 [Hunuuapudeckas MOBEPXHOCTh, 00pa3yroliye IMWIMHAPUYECKON MOBEPXHOCTH, OCh IMWIMHAPUUYECKOW MOBEpXHOCTH. L{umuuap:
' OCHOBaHUs U OOKOBasi TOBEPXHOCTh, 00pa3yrolas U OCh, MIOMIAas, OOKOBOM U MOTHOM MOBEPXHOCTH
Konundeckass moBepXHOCTb, OOpa3yrolue KOHHYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKOoW moBepxHocTH. KoHyc:
6.2 OCHOBAaHHE W BepIIMHA, 0Opasyrolas U OCh, IUIOMAAb OOKOBOM M MOJHON MOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paguyc, AMAMETp, IJIOLWIAAb MOBEpXHOCTU cdepbl. B3zaumHoe pacmnosioxkeHue chepbl U IUIOCKOCTH,




KacaTeNbHasl IJIOCKOCTh K cdepe, miomanb chepsl

6.4 N306pakeHue Tel BpaleHHs Ha TNIOCKOCTH. Pa3BEépTKa IUIMHIpA U KOHYyCa
6.5 KomOuHaruu Tej1 BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTPaHHHUK, OMMCAaHHBINA 0KOJI0 cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK,
' WJIH TEJIO BpAIlCHUS
6.6 [Tonsitre 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOILHOTO MapaUIeTIeUIeIa U CISACTBHS U3
' Heé. O0bEM mumHApa, KoHyca. O0BEM mapa u miomaab chepbl
6.7 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKY TUIOMIAISIMH TOBEPXHOCTEH, 00hEMaMHU MOTO0HBIX TEJ
6.8 Ceuenus mummHApa (MapauieNIbHO W MEPIISHANKYISIPHO OCH), CEYEeHHUsI KOHyca (MapajuieIbHOe OCHOBAHHMIO M MPOXOJSIIEe Yepes
' BEPIIUHY), CEYCHUS IIapa
Bekrop Ha mimockocTH M B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHHWE BEKTOPOB. YMHOKCHHE BEKTOpa Ha 4ucio. Pa3noxeHue
6.9 BEKTOpa M0 TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuiio nmapamienenunena. Penienue 3aqad, cBS3aHHBIX ¢ IPUMEHEHUEM MTPABHII
JNEUCTBUN C BEKTOPaMHU
[IpsiMoyrosbHas cucTeMa KOOpJHHAT B mpocTpancTBe. KoopauHatel Bektopa. [Ipocreiiiue 3aiaun B KOOpAUHATAX. YTOI MEKIY
6.10 BekTopamu. CKalIIpHOE NMPOU3BEICHUE BEKTOPOB. BhIUKMCICHHE YIIIOB MEXKIY MPSAMBIMHU U IIOCKOCTIMHU. KOOPIMHATHO-BEKTOPHBIH

MCTO IPpU PECIICHUHN TCOMCTPHUICCKUX 3aaa4d




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl
cpenHero oomero o0pasoBaHust

Brnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU PELICHHS 33ja4; yMeHHe (OpMYIHpOBATh U ONEPUPOBATH
NOHSATUAMM: OIPEIEIICHUE, aKCMOMa, TEOpPEMa, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUJIbHBIC
(bOpMyYITHPOBKH; MPUMEHATH UX; YMEHHE (DOPMYITUPOBATh OOPATHOE M MPOTHUBOIOIOKHOE YTBEPKICHUE, IPHBOUTD
IpUMEpPbl U KOHTPIPHUMEPBI, HCIOJb30BATh METOJ MAaTEMaTU4YeCKOW MHIYKIUH; IPOBOAUTH JIOKA3aTEIbHbIC
pacCyXJIeHMs IIPU PELICHUM 3a]a4, OLICHUBATh JIOTMYECKYIO IPAaBWIIBHOCTh PACCYKICHHH; YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOXECTBO, IOJMHO)KECTBO, OIE€pallMM HaJl MHOXKECTBAMHU; YMEHHME MWCIIONb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JUisl ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U IPHU PELICHUHU 33/1a4, B TOM YUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHSIMHU: rpad, cBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIb30BATh Irpadbl MPU pelICHUU

3aaad

YMmenune OIICPHUPOBATH TMOHATHAMU: HATYpPaJIbHOC YUCIIO0, LEJI0C YHCJIIO, CTCICHL C ILECJIBIM I1OKa3aTCjIeM, KOPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCICHb C pallMOHAJIbHBIM II0KA3aTCJIEM, CTCICHb C € CTBUTEIILHBIM IIOKa3aTcjieM,
J'IOl"apI/I(bM qucia, CMHYC, KOCMHYC WU TAaHI'CHC MPOU3BOJIBHOTO 4YHCJId, OCTATOK IIO MOAYJIIO, pallMOHAJIBHOC YHUCJIO,
HPppalUOHAIIBHOC YHUCIIO, MHOXCECTBA HATYPAJIbHBIX, MCJIbIX, palllOHAJIbHBIX, JIECTBUTEIBbHBIX Yuceil; YMCHUC
HCIIOJIB30BaTh NPHU3HAKKU JOCIMMOCTH, HaMEHBIIHNH 06H11/II71 JCIINTCIIb U HAUMCHBIICC 0611166 KpaTHOE, aJIrOpUTM
EBknuma npu pelmCeHUMU 3a4a4, 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UIUOHHBIMU CUCTCMAaMH CYHCIICHUA; YMCHUC

BBITOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeoOpa30BaHus BhIPAXKEHHUH cO CTETIeHIMH U JiorapudmMamMu, IpeodpazoBaHus




IpOOHO-PALlMOHANBHBIX BBIPAKEHUN; YMEHHE ONEpUPOBATH IMOHATUSMU: IOCIEIOBATEIBLHOCTh, apu(MeThyecKas
nporpeccusi, TeOMEeTpUYecKas Nporpeccusi, OCCKOHEYHO YObIBaroIlasi TeOMEeTpUYecKas IpOrpeccus; yMeHHe
3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJI; YMEHHE OIEepHUpPOBaTh
HNOHATUSMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4HcIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHcell (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); YMETh
POU3BOIUTH apu(METHUECKUE AECUCTBUS C KOMIUIGKCHBIMHM YHWCIIaMH; IMPHUBOAMTH TMPUMEPHI HCIIOIb30BaAHUS
KOMIUIEKCHBIX YHCEJI; OMEepUPOBaTh MOHATUAMU: MaTpula 2X2 u 3X3, omnpeaenuTeslb MaTPHULIbI, FT€OMETPUUECKUN

CMBICJI OITPCACIIUTECIIA

YMmenue OIICPHUPOBATH IIOHATHAMMU paluoOHAJIbHBIC, HppaliruOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHUC OIICPpHUPOBATH
MHNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/I€, YpaBHCHHE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/If/'I n
HCPABCHCTB, PAaBHOCHUJIIbHOCTb ypaBHeHHﬁ, HEPaBCHCTB W CHUCTCM, YMCHUC DPCIIATh YpPaBHCHUSA, HCPABCHCTBA H
CUCTCMblI C IOMOIIBIKO Pa3JINYHBIX HpI/IéMOB; pemiatb YpaBHCHUA, HCPABCHCTBA W CHUCTCMbI C IIapaMCTPOM;
INPUMCHATH YPAaBHCHUS, HCPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX 3a4ad WU 3a4a4 U3 Pa3IMYHBIX

oOracTell HayKH U pealibHOM JKU3HU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTh (DYHKIHUH, MEPUOAUYHOCTh (QYHKLUH, OrpaHMYCHHOCTb
(GYHKIIMM, MOHOTOHHOCTh (DPYHKLHHU, SKCTpeMyM (YHKIIMHM, HauOosblliee W HauMEHblee 3HaueHUs (QYHKIUMU Ha
POMEXYTKe, HelpepblBHAsA (YHKIMSA, aCUMIITOTHI Ipaduka (YHKLIUH, [EepBas U BTOpas MPOU3BOJHAS (PYHKIUH,
reOMEeTPUUECKUN U (PU3HUECKUN CMBICT TPOM3BOJHON, IEPBOOOpa3Hasi, onpeAeaEéHHbIA HHTErpajl; yMEHNE HaXOAUTh
aCUMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIIH
GyHKIMHI, HAXOIUTh ypaBHEHUE KacaTesIbHOM K rpaduKy QyHKUINN; YMEHHE HAXOAUTh IPOU3BOJHBIE AIIEMEHTAPHbIX
(GyHKLIMH; yMEHHE HCIIOJIb30BaTh IMPOU3BOJIHYIO [UIS HCCIENOBaHUS (YHKIMHA, HAXOIUTh HAWOOJbIINE U

HauMEHbIINE 3HaYeHHs] QYHKUIUN; CTPOUTH I'padUKK MHOTOYJIEHOB C HCIOJIb30BAaHUEM allllapara MaTeMaTUYeCcKOro




aHaIM3a; TNPHUMEHSITh NPOU3BOJHYIO ISl HAXOXJCHUS HAWJIY4Ilero pPEIICHWS B NPUKIAJHBIX, B TOM YHCIE
COIMATIbHO-9KOHOMHYECKUX M (PU3NYECKUX 3a/1adax; HaXOTUTh IUIOMAIN U 00bEMBI (UTY C TIOMOIIBIO MHTETPaa;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOT0 MOEIMPOBAHUS C TOMONIBIO AU(PepeHInanbHbIX YpaBHEHUN

VYMeHHE ONepupoBaTh MOHATHAMHU: TpaduK (QyHKIHMH, oOpaTHAs (QYHKIHS, KOMIO3UIMS (GYHKUUH, JIHHEHHAS
¢byHkuus, KBagpaTuuHas QyHKIM, palioHaNbHas QYHKIMS, CTENeHHAs: (DYHKIHS, TPUTOHOMETpUIECKUe ()YHKIIHH,
oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIMH, IOKa3aTelbHas M Jorapupmuyeckas (QyHKIHH; yYMEHHE CTPOHUTH
rpaduKyd M3y4eHHBIX (YHKUIWH, BBIIOJIHATH IpeoOpa3oBaHUs TpapukoB (YHKIHA, UCIIONB30BaTh IpaduKu s
U3y4YEHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PEIICHNH 3a/ad U3 JPYrHX Y4EOHBIX MMPEIMETOB U 3aJad U3 peanbHOU
KU3HH; BBIpAXXaTh (OpPMYyJIaMU 3aBHCHMOCTH MEXIy BEIMYMHAMMU; MCIIOJIIB30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUIsS pellleHWs YypaBHEHWH, HEPaBeHCTB W 3a/Jad C IapaMeTpaMu; H300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH

MHO>KECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMmenue peiaTh TCKCTOBBLIC 3aa4U pa3HbIX TUIIOB (B TOM YHMCJIC HA MMPOUCHTHI, JOJHU U YaCTH, HA JBUIKCHUC, pa60Ty,
CTOUMOCTb TOBApPOB H YCIYI, HAJIOI'W, 3aJda4u U3 obnactu YIpaBJICHUA JIMYHBIMH H CEMEHUHBIMU q)HHaHCEIMI/I);
COCTaBJIATh BbIPAKCHUA, YPABHCHUA, HECPABCHCTBA U UX CUCTEMBI 11O YCJIOBUIO 3aJa4H, UCCICAOBATH ITOJIYYCHHOC
PEIICHHUE U OLUCHHBATH HpaBI[OHO)IO6HOCTB PE3YIbTATOB; YMCHUC MOACIUPOBATL PCAIIBHBIC CUTyallUW Ha A3BIKC
MaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 110 YCJIOBHIO 3aJa4d, UCCICIOBATH

MIOCTPOEHHBIE MOJIEIU C MCTIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH MOTYUEHHbIN pe3yiIbTaT

YMeHue ornepupoBaTh MOHSATUSAMH: CpPelIHEe apu(pMETHUYECKOoe, MeAuaHa, HauOoJiblllee U HAMMEHBIIEE 3HAUYCHUS,
pa3Max, OHUCIepcusi, CTaHJapTHOE OTKJIOHEHHUE YHUCIOBOTO Ha0opa; yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
uH(popMaIrio, MpeACTaBICHHYIO B TaOMWIax, Ha auarpammax, rpagukax, OTPa)Karollyld CBOWCTBA peabHBIX
MIPOIIECCOB U SIBJIICHUH; MIPEJICTABISTH HHPOPMAIIUIO C TIOMOIIBIO TA0JIHII U JUarpamMM; UCCIEI0BaTh CTATUCTUUECKUE
JIAaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM rpaduuecKuX METOJOB M JIEKTPOHHBIX CPEICTB; IpapUUYECKU UCCIEI0BATh

COBMCCTHBIC Ha6J'IIO,[[eHI/I}I C MOMOUIBIO JUarpaMm pacCC€uBaHUS U JIMHEHOM perpeccuun
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YMeHne onepupoBaTh MOHATHUSAMH: CIyYaWHBINH OMBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH CIIyYalHOTO COOBITHS;
YMCHHUEC BBIYHUCIATH BCPOATHOCTH C HUCIOJB30BAHUCM rpaqmqecxnx MCTOHOB; NMPHUMCHAIATH (bOpMy.HBI CJIOKECHUA U
YMHOXEHHUSI BEpOATHOCTEH, (popMyny MONHON BeposTHOCTH, (Gopmyny bepHymnu, xomOuHaTOpHbIE (GakKThl U
(GOpMyIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITUI; YMEHHE ONEPUPOBATh MOHATUSIMHU: CIydailHas BEIHYMHA,
pacrpezieieHue BEpPOSITHOCTEH, MaTeMaTHUYeCKOe OXKHJaHUE, JUCIEePCUsi U CTaHIApPTHOE OTKJIOHEHHUE Cly4yailHou
BEIMYMHBI, (YHKIMM pacmpeneneHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, IMOKAa3aTeNbHOIO M HOPMAIbHOTO
pacrpeziefieHui; yMeHHe UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pACHpEeesICHUN IS pelleHus 3a/1ad; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIINX YHUCECJI, MCTOIbI BI)I60p0‘-IHI)IX I/ICCJIGI[OBaHI/H\/JI; YMCHUE TNIPHUBOIWUTL MIPUMCPLI
MPOSIBIICHUS 3aKOHA OOJBIIMX YMCEN B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHUE ONEPUPOBATh MOHATHIMHU:
COYeTaHMEe, IEepPEeCTaHOBKA, YMCIO COYETAHWUM, YUCIO TEPECTaHOBOK; OMHOM HBIOTOHA; yMeHHME NPUMEHSTh
KOMOHMHATOpHBIE (aKThl U PACCYXKACHUSA [UIsl PEIICHUS 3a/lay; OLIEHHWBATh BEPOSITHOCTU pEaJbHBIX COOBITUH;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MO y4YEHHBIN PE3YJIbTAT

YMeHHe OnepupoBaTh MOHATUAMH: TOYKA, MpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMYMHA YIJa,
IUIOCKMHA YTOJI, [JBYTPaHHBIA YroJl, TPEXIPAaHHBIM Yroji, CKPEIIMBAIOIIMECS MpsMble, MNapaUIEIbHOCTh H
NEPNEHAUKYIISIPHOCTD MPSMBIX M IJIOCKOCTEM, YroJI MEXAY HPSIMBIMH, YTOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKH IO IUIOCKOCTH, PAaCCTOSHUE MEXKIY NPAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PELICHUM 3a]a4 U3ydeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOMTh MaTeMaTHYeCKHe MOJENU C IOMOIIbIO

TCOMETPHUICCKUX MMOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUE 3a]a4n

YMeHue oneprpoBaTh NOHATUAMMU: IJIOLIA b GUTYPBI, 00BEM (PUTYPBI, MHOTOTPAHHUK, PABUIIbHBIM MHOTOTPAaHHHUK,
cedyeHre MHOTOrpaHHUKa, Ky0, mapajuiesenurnes, npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAIICHUs, [IMIIUHID,
KOHYC, 1map, cdepa, Iiomaab chepsl, IIOMaab MOBEPXHOCTH MUPAMUIbl, IPU3MBbI, KOHYCa, IMIINHAPa, 00bEM Ky0a,

IPSIMOYTOJIBHOTO TMapajuleNenuIlela, MUPaMUAJIbl, MPU3MBL, IWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,




CeueHMs KOHyca U LIMIMHJPA, NapayiesIbHble OCH WJIM OCHOBAHMIO, CEYEHHUE I1apa, MII0CKOCTh, Kacaromascs chepsl,
IWIMHAPA, KOHYCa; YMEHHUE CTPOHUTh CEYEHHWE MHOTOTPaHHMKA, W300pakaTh MHOTOTPAaHHUKH, (UTYpHI H
IIOBEPXHOCTU BpALICHMs, UX CEYCHMs, B TOM 4YMCIE C IIOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHSATH
CBOWCTBA TEOMETPUUYECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIHUPOBATH OINPENEICHUS U3y4aeMbIX (pUryp, BBIIBUTaTh
TUIIOTE3bl O CBOMCTBaX M IPU3HAKAaX IeOMETPUYECKUX (uUryp, oOOCHOBBIBaTb WJIM OIIPOBEprarb MX; yMEHHE
IOPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp IO PA3NIUYHBIM IPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHne onepupoBaTh MOHATUAMHU: JBUKEHHUE B IPOCTPAHCTBE, NapaJlIeIbHbIN MIEPEHOC, CHMMETPHUS Ha IIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MOM00us, MOJ00OHBIE (UTYpBI; YMEHHE pACIO3HABATh PaBHBIE U
no100HbIe (PUTYPBI, B TOM YHUCII€ B MPUPOE, UCKYCCTBE, ApXUTEKTYPE; UCIIOIb30BATh T€OMETPUYECKUE OTHOLICHUS
IPY PELICHUHN 33]a4; HaXOJAUTh T€OMETPHUYECKIE BETMUMNHBI (JUTMHA, YroJ, IJIOIalb, 00bEM) P PEIICHUH 3a/1a4 U3
IpYTuX Yy4eOHBIX MPEIMETOB U U3 PealbHOM KU3HU; YMEHUE BBIYHCISATH T€OMETPUUECKIE BEJIMYUHBI (JJMHA, YTOl,
IoImaab, 00BEM, IIIOMIAL TTOBEPXHOCTH), MCIIONIB3YSl M3y4eHHBIE (OPMYIBI M METOABI, B TOM YHCIIE: TUIOUIAIb
MOBEPXHOCTH MUPaMUJbI, TMPU3MBL, KOHYyCa, IMIMHApA, IUomans cdepbl; 00bEM Kyba, MNPSIMOYTOIbLHOTO

napajuiejacnuneaa, nupaMu/ibl, IIpU3Mbl, TUJIWHPA, KOHYCA, Iapa; YMCHUC HAXOAWUTb OTHOLICHNEC 00BEMOB HOI[O6HI)IX

buryp

12

YMmenune OIICPHUPOBATH MOHATUAMU: IPAMOYTOJIbHAad CUCTEMAa KOOPAWMHAT, BEKTOP, KOOPAWHATBI TOUYKHU, KOOPAHWHATBI
BCKTOpa, CyMMa BCKTOPOB, IHNPOU3ZBCIACHHEC BCKTOPpAa HA YHCJIO, PA3JIOKCHUC BCKTOpa II0 6a31/1cy, CKaJIIpHOC
MMPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHHUEC, YIOJ MCKAY BCKTOpaMHU, YMCHHE HCIIO0Jb30BaTh BeKTopHBIﬁ u

KOOpI[I/IHaTHHﬁ MCTOH IJIsl pCHICHUA TCOMETPUIYCCKUX 3a/laq U 3alav APYTIux y‘Ie6HHX npeaAMeTOB
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YMenue BLI6I/IpaTB HOIIXOIIHIJ_[I/II\/'I METOH IJIA PpCHICHUSA 3ada4d; [IOHUMAHUC 3HAYNMMOCTU MATCMATUKH B H3YUCHUH
MNPUPOAHBIX N 06IJ_ICCTBGHHBIX IMponecCcoB 1 SIBHeHI/IfI; YMCHHE PACIIO3HABATH IPOSABICHUC 3aKOHOB MaTCMaTUKU B

HCKYCCTBC, YMCHHC NPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MPIpOBOﬁ MaTeMaTH4eCKOM




HayKu




IHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IIO MATEMATHKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
Koxn
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEll
1.2 Panmonanehbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TpOoOH
13 Apudmernueckuii KOpeHb HaTYpaJIbHOM cTeneHu. JledcTBus ¢ apudMeTHUEeCKUMHI KOPHSIMHU HaTypalbHOM cTeneHn
14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. Jlecatuynbie U HaTypajabHbIE JOrapu(MbI
17 JlelicTBUTENbHBIE YuCla. ApUPMETHYECKHE OINEpaluu C JeHCTBUTENLHBIMU dYWCIaMUu. lIpuOmmkEHHBIE BBIYMCICHHS, NpaBUiIa
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-pAIMOHANBHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapUPMUUYECKIE YPaBHEHUS
2.5 enble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA




2.6 HppanmonanbHpie HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMu
2.11 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeenuTenb MaTpULIbl
3 OyHKIMH U TpaPuKH

@Oynkius, cnocoOsl 3amanus ¢yskuuu. ['padmk ¢yakuuu. Bzanmuo oOpaTtHble ¢yHKuMH. YETHBIE W HEYETHBIE (YHKIUH.

3 Ilepuonuueckue GyHKIUU

> OOnacte ompeneneHuss U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu ¢ysxium. IIpoMexyTku 3HAaKOMOCTOSHCTBA. IIpoMexyTku
' MOHOTOHHOCTH (pyHKIIH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (YHKIIMKA Ha TPOMEXKYTKE

3.3 CrenenHas pyHKLUS C HATYpaJIbHBIM U LeJIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu

3.5 IToka3zarenbHas u orapudmuyeckas GyHKIIMU, X CBOMCTBA U TpaduKH

3.6 Touxu pa3pbiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (QyHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS IOCIIEI0BATEIbHOCTEH

3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
4 Hagana maTremMaTiaeckoro aHaimsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA

42 [Ipumenenne NpPOM3BOAHONM K HCCleNOBaHHIO (YHKUMH HAa MOHOTOHHOCTh U 3KcTpeMyMbl. Haxoxzaenue HauOosplero u

HaAMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha OTPE3KEC




4.3

[TepBooOpaznas. MaTerpan

5 MHoskecTBa U JIOTUKA
5.1 MHoOkecTBO, onepanuy HaJ MHOXKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 Ourypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydyebHOro kypca «BeposiTHOCTh M cTaTHCTHKa» 0a30BOro ypoBHs aisi oOydarommxcs 10 —11
KJIAacCOB pa3zpaboTraHa Ha ocHoBe DenepalibHOrO TOCYJApCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEJHEro OOIIero
o0pa3oBaHUsl, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABSIBISIEMBIX K MATEMAaTHUYECKOMY OOpa3OBaHUIO, U
TPaJAMIINN POCCUIICKOTO 0Opa3oBaHUs. Peanmmzarusi mporpaMMbl 00€CTICUMBACT OBJIAJICHUE KIIOUYEBBIMH KOMITCTCHIIUSMH,
COCTaBIISIOLIMMHI OCHOBY IS CAMOPA3BUTHUS U HEMPEPBHIBHOTO 00pa30BaHus, IEJIOCTHOCTh OOIMIEKYIbTYPHOTO, THYHOCTHOTO
Y TI03HABATEJILHOTO PAa3BUTHUS JTUYHOCTH O0YUAIOITUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eonslii Kypc «BeposiTHOCTh M CTaTUCTUKA» 0a30BOr0 YPOBHS ABJISIETCS MPOJOJKEHUEM M Pa3BUTUEM OJHOMMEHHOTO
y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW ImkoJsibl. Kypc mnpeaHazHaueH st (OpMUPOBaHHS y O0OyYaroluxcs
CTATUCTUYECKON KYJIbTYpPbhl U MOHWMAHHUS POJIU TEOPHH BEPOSTHOCTEM KaK MAaTEMATHUYECKOIO MHCTPYMEHTA I M3Y4YEHUs
CJly4allHbIX COOBITHH, BEIMYUH M MpoueccoB. [Ipn n3ydeHun Kypca oOoramarorcs NpeaCcTaBICHUs y4yalluXcs O MEeToJax
UCCIJIEIOBaHMsI U3MEHYMBOIO MHUPA, pa3BUBAETCS TOHUMAHUE 3HAYUMOCTU U OOIIHOCTH MaTEMaTUYECKUX METOJ0B MO3HAHMUS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

ConepxkaHue Kypca HalpaBi€HO Ha 3aKpEIJICHUE 3HAHMM, MOJTYYEHHBIX NMPU M3YYEHUU Kypca OCHOBHOW LIKOJIbI U Ha
Pa3BUTHE NPENCTABICHUN O CIIyYaiHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXAY HUMHU Ha BaXXHBIX ITPUMEpPAX, CHOXKETBI KOTOPBIX
MIOYEPITHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH LIETSIMU B CTPYKTYpe y4eOHOro Kypca « BeposITHOCTh M CTaTHUCTHKa» CpeIHEH IIKOJIbI
Ha 0a30BOM ypOBHE BBIJEJICHBI CIEAYIOIINE OCHOBHBIE COJEpKaTelbHble JTUHUMN: «CiayyaiiHble COOBITUS U BEPOSATHOCTH,
«CryyaliHble BEJIMYMUHBI U 3aKOH OOJIBILIUX YHUCEID.

Baxxnyto yacTh Kypca 3aHUMAaEeT M3y4Y€HHE IeOMETPUUYECKOr0 M OMHOMHUAIBHOTO paclpe/leeHUii 1 3HAKOMCTBO C HUX
HEIPEPBIBHBIMU aHAJIOraMU — IOKAa3aTeJIbHBIM U HOPMAaJIbHBIM PaclpeaeICHUSIMH.



Copnepxanue nmuHun «CiydaiiHble COOBITHSI U BEPOSITHOCTUY» CIYXKUT OCHOBOM JUIs1 (POPMHUPOBAHUS IPEICTABICHUMN O
pacupeneieHu BEPOSITHOCTEH MEXIY 3HAUYCHHMSIMU CIIyYailHBIX BEJIMYMH, a TakXKe 3Ta JUHUSA HeoOXxoauma Kak Oasza s
M3YyYEHUS 3aKOHa OOJBIIUX YHCel — (PyHIaMEHTaIbHOTO 3aKOHA, JCWCTBYIOUIETO B MPUPOJEC U OOIIECTBE U HMMEIOIIETO
MaTeMaTHyecKyro gopmanu3zanuio. Cam 3aK0H OOJBIIMX YMCEN MpeaIaraeTcsi B 03HaKOMUTENBHON (opMe ¢ MUHUMAJIbHBIM
UCIOJIb30BaHUEM MaTEMAaTUYECKOTO (popmanu3ma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIIy4ailHBIMH BEIMYMHAMM, AKIEHTUPYIOT BHUMAHHE IIKOJIBHUKOB HA ONTMCAHUU U
W3YYCHUU CIy4YalHBIX SBJICHHUI C MOMOIIBIO HEMPEPHIBHBIX (YHKIHI. OCHOBHOE BHUMaHHE YJENIAETCA MOKa3aTeIbHOMY U
HOPMAJIbBHOMY paclpeiesieHusIM, IIPH 3TOM MPEANoaraercs 03HAaKOMHTEJIbHOE HM3yYEeHHE MaTephayia 0e3 J10Ka3aTesIbCTB
NPUMEHSEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue xkypca «BeposiTHOCTh U CTaTHCTHKa» Ha 0a30BOM YPOBHE OTBOJIMTCS | 4ac B HEJENIO B TEUYCHUE KAXKIOTO ro/ia
oOy4eHusi, Bcero 68 yueOHbIX YacoB.



COILEP KAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBneHre NaHHBIX C MOMOIIbIO Tabmuiy U auarpamMMm. CpeaHee apupMeTHUecKoe, MeAHaHa, HauOOJblIee U
HAaUMEHbBIIIEE 3HAYCHUS, pa3Max, TUCHIEPCUs U CTaHIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydaliHble SKCIEpUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHUS. DJeMEHTapHble COObITHUS (KMCXO0nbl). BeposTHOCTH
ciy4ailHoro coObITHs. bBiM30CTh 4YacTOTBl U BEpPOSTHOCTH COOBITMHA. CnydaliHble ONBITBI C PaBHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUAMU. BepoATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.

Onepauuu HajJ COOBITUSIMU: MIEpeceUeHUE, 00bEeIMHEHUE, IPOTUBOIIOJIOKHBIE cOObITUS. [narpammel Ditnepa. ®opmyna
CJI0KEHMS BEPOSTHOCTEN.

VYcnoBHAsE BEPOSATHOCTb. YMHOXKEHUE BEpPOSATHOCTEW. JlepeBO cilydallHOro »JKcnepuMeHTa. Popmysia IOJHOU
BeposiTHOCTH. He3aBucrumMbie COOBITHS.

KoMmbOunaropaoe mnpaBuino ymHokeHus. llepectaHoBku u ¢akropuan. Yucno coueranuil. TpeyronapHuk Ilackais.
®opmyna 6unoma HeroToHa.

bunapHubiii ciayuyaliHblii ombIT (MCHbITaHUE), ycrnex U Heynada. HesaBucumble ucnbitaHusi. Cepus HE3aBUCHMBIX
HCTIBITAaHUM 10 TiepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIbITaHUN bepHyiuu.

CnyuaitHaa BenmuuHa. Pacnipenenenue BepostHocTed. [narpamma pacnpenenenus. [Ipumepsl pacnpenenenuii, B TOM
4uclie, FEOMETPUYECKOe 1 OMHOMUAIBHOE.

11 KITACC

HucioBble XapaKTEPUCTUKU CIIyYaHbIX BEJIMUYMH: MATEMATHYECKOE OKUAAHNUE, TUCIIEPCHS U CTAHAAPTHOE OTKJIIOHEHUE.
IIpumepsl IpUMEHEHUST MAaTEMaTUYECKOIO OKUIAHKs, B TOM YKCIIE B 3aJa4ax M3 IOBCEAHEBHOM JKU3HU. MareMaTu4ecKkoe
OKHJlaHue OMHAPHOM ciydyallHON BENIMYMHBI. MaTeMaTHyecKoe OXUAAHUE CYMMBbI CIy4alHbIX BeTW4YMH. MatemaTtuueckoe
OKUJAHHUE U AUCIIEPCHUS TEOMETPUUYECKOTO U OMHOMHUAIBHOTO paclpeaeIeHU.



3aKoH OOJIBIINX YHCEI U €0 POJib B HAyKe, MPUPOe U 001ecTBe. BEIOOpOUHBIN METOT UCCIIETOBAHUIA.
[IpuMepsl HENMpEpPBIBHBIX CIy4alHbIX BEJIWYWH. [IOHATHME O TUIOTHOCTH pachpeAesieHus. 3adadd, TPUBOISALINE K
HOPMaJIbHOMY paclnpeneiieHuo. IIonaTre 0 HopMaibHOM paclpeiesICHUH.



ININTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTemaThkay XapaKTepU3yrTCs:

I'paknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTBIO IPAKIAHCKOM MO3UIMKM OOyYarOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, TPOIEAYp
IpaXJAHCKOrO obmiecTBa (BBIOOPBI, OMNPOCHl W TMp.), YMEHHEM B3aMMOJIEUCTBOBaTh C COLMAJIBHBIMU WHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKLIMSIMU U HA3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KJAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHMIKEHUSIM POCCUHMCKHUX MATEMATHKOB M POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUNUCKOrO HapoJa; chOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STUYECKOIO
IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUM HAYKH M JEATEIIBHOCTBIO YUYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOEHHUE YCTOMYUBOTO OyAYyLIETO.

JcTeTHYeCKoe BOCIIUTAHue:

ACTETUYECKUM OTHOUIEHHEM K MHUpY, BKIIOUas OSCTETHKY MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajady,
pELIEHNH, PacCyKACHUN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PDu3nyecKkoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTUUYECKHME 3HAHUS B MHTEpecax 3J0pOBOTO M Oe3omacHoro obOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHTAaHWE, COATTAHCUPOBAHHBIA PEXHUM 3aHATHI U
OTIbIXa, peryjspHas (Qu3uueckass AakTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHMS, TMPH 3aHATUSAX CIIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWsS; MHTEPECOM K pazudHbIM cdepam mpodeccHoHaTbHOM
NEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIieit
npodeccud M pPeaTu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY
o0pa3oBaHUIO M CamMOOOpPa30BAaHUIO HA MPOTSHDKCHUHM BCEH J>KU3HU;, TOTOBHOCTHIO K AKTMBHOMY YYACTHIO B PEIICHHUH
MPaKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYeCKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKOM KYJIbTYPhbl, TOHUMAHHEM BJIUSHUS COLMAIBHO-YKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa IKOJOTUUSCKUX MPoOJIeM; OpHUeHTAIUEH
Ha MPUMEHECHUE MaTeMaTHIYCCKUX 3HAHUU JJIs PEIICHUS 3a/1ad B 00JIaCTH OKPY’KAIOIICH CPeJibl, TUTAHUPOBAHUS TIOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH IS OKPYKAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIICCTBEHHOM
MPaKTUKHW, TMMOHMMaHUEM MaTeMaTHUYeCKOM HayKh Kak c@epbl 4YeJ0BEYECKOM esSTEIbHOCTH, ATAlloB €€ pa3BUTUI H
3HAYUMOCTH JIUIS Pa3BUTHS ITUBHIN3AINH; OBJIAJICHUEM S36IKOM MATEMAaTHKH W MAaTEMaTHYCCKON KyJIbTypOl KaK CPEICTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIIECTBIIATH MPOCKTHYIO U UCCIIEIOBATEILCKYIO IEATCILHOCTh MHANBUAYATHLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeAMETHBIC PE3yJIbTaThl OCBOCHHMS IPOTPpaMMBI  yueOHOro mpeaMera «MaremaThKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHOIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUsIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhuseepcanvhvie nosnasamenvhvle Oeticmeus, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSL OKPYAHCAIOUWe20 MUPa,; NPUMEHEeHUE JI02ULeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckue JeMCTBHA:



BBIABJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHSATHUM, OTHOIIEHUA MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPEACIICHUS TOHSATHN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHMUS J1J1s1 0000IIEHHS U CPABHEHHU I, KPUTEPUHU MTPOBOJIMMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX; MPeAjiaraTh KPUTEPUHU JIJI BISIBJICHUS 3aKOHOMEPHOCTEU U MPOTUBOPEUUI;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOATENIBHO JI0KA3aTeIbCTBA MaTEMAaTUUYECKUX YTBEPXKIACHUU (MpsSAMBbIE W OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
MOJIXOISIINN ¢ YUETOM CaMOCTOATENBLHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe AeiiCTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
IPOTHBOpPEYUHE, POOIeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATh THUIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAaHUPOBAHHBINA HDKCIIEPUMEHT, HWCCJICIOBAHHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHHWS H BBIBOABI 110 pe3ylbTaTaM IPOBEAEHHOTO HAOIIOACHUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TPEIIOJIONKEHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBHUSX.

Pabora ¢ nndopmanueii:



BBISIBIIATH MeOUIUTHI MH(POpMAIIUU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BOIIPOC | VISl PEIICHUS 3aa4H;
BBIOMpPATh HMH(POPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATH W
UHTEPIPETUPOBATH MHGOPMALIMIO PA3TMYHBIX BUIOB U (DOpPM MpecTaBIeHus;

CTPYKTYPHUPOBATh MHPOPMAILIUIO, IPEACTABIATE €€ B Pa3IMYHbBIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHblE Oelicmeus, o0becneyusaiom copMuUposaHHOCmMb COYUATbHBIX HABLIKO8
00yYaAOUUXCHL.
Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJEHHUS B COOTBETCTBUHM C YCIOBUSMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4yd, KOMMEHTUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXJIaeMOM TeMbl, MpOOJIEeMbl, pelaeMoi 3ajaud,
BBICKA3bIBATh WJICH, HAICJICHHBIE HA MOWCK PEUICHUS;, COINOCTaBJISITh CBOU CYXKACHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JIMajiora, OOHAPYXKMBATh pa3IU4Me U CXOJCTBO MO3UIUH; B KOppeKTHOU ¢opme (GopmyaupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW M WHIWBHIYAIBHOW PabOThI MPU PEIICHUH YYeOHBIX 3a1ad;
MIPUHUMATBH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIINI0 COBMECTHOW pabOThI, pacIpeIeisaTh BUIBI
paboT, TOroBapuUBaTHCS, OOCYKIATh MPOIIECC U PE3YIbTAT PaOOTHI; 0000IIaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXJIeHHs, OOMEH MHEHUW, «MO3rOBBIC IITYPMBD» U HHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThI M KOOPAMHHUPOBATH CBOM JACHCTBUS C APYTMMH WICHAMH KOMAaHJIbI; OIEHWBATH
KayeCcTBO CBOETO BKJIaJIa B OOIIHIA MTPOIYKT IO KPUTEPUSIM, CPOPMYIMPOBAHHBIM Y4aCTHUKAMH B3aHMO/ICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue CMulCl08biX YCMAHOBOK U HCUZHEHHBIX
HABbIKO8 TUYHOCTU.



Camoopranuzamnus:
COCTABJISITh IUIAH, QJITOPUTM PEIICHHs 3a7add, BBHIOMPATH CIOCO0 pEmIeHHs ¢ y4€TOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH TIO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA W MBICTUTEIBHBIX
MPOIIECCOB, WX PE3yJbTATOB; BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIiecca M pe3yabTaTa PEIICHUS
MaTeMaTHUYECKOM 3aJauu;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4Hl, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD
HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAHJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEJIU U YCJIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKCHUS WJIM HEIOCTHUKECHUS
pPEe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

YuTath ¥ CTPOUTH TAOIUIIHI U TUATPAMMBI.

OnepupoBarh MOHATUSIMHU: CpellHEee apudMeTUIecKoe, MeIuana, HauboJbllee, HAMMEHbIIIee 3HaYeHUE, pa3Max MacCuBa
YHUCJIOBBIX JIaHHBIX.

OnepupoBarh MOHATHUSMHU: CIy4allHBIM HKCIEPUMEHT (OMBIT) W CIy4ailHOEe COOBITHE, JJIEMEHTapHOE COOBITHE
(37IeMEHTapHBIA MCXOMd) CIYyYalHOTO OIBITA; HAXOJUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMHU CITyYailHBIMH
COOBITHSIMHU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITUI B M3YUCHHBIX CITyYalHBIX IKCIICPUMEHTAX.

Haxonuth n ¢hopMyaupoBaTh COOBITHS: MEpECEUCHNE U 00bETMHEHNE JAHHBIX COOBITUH, COOBITHE, TPOTUBOIIOIOKHOE
JTAHHOMY COOBITHIO; TIOJIB30BATHCS TUarpaMMamMu Diisiepa u GopMyIIoHN CIOXKEHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh TMOHATHUSMH: YCIOBHAS BEPOSTHOCTh, HE3aBHCHMBIC COOBITHS; HAXOIUTh BEPOSITHOCTH C TOMOIIBIO
MpaBujIa YMHOXEHUS, C TIOMOIIBIO JIepeBa CIIYIaHOTO OIBITA.

[TpuMeHATh KOMOWHATOPHOE TIPABUIIO YMHOXKEHHUS MPU PEIICHUN 3a/1a4.



OnepupoBaTh MOHATHUSIMU: UCIIBITAHUE, HE3aBUCHUMbBIC UCIIBITAHUS, CEPUS HCHBITAHUN, YCIIeX U HEyJ/aya; HaXOJIHUTh
BEPOSITHOCTH COOBITHI B CEPHM HE3aBUCUMBIX MCIBITAHWNA J0 MEPBOTO yCIeXa; HAXOIUTh BEPOATHOCTH COOBITUN B CEPUU
ycnbpITaHui bepryuin.

OneprpoBaTh NOHATUSMU: ClIy4aliHas BEJIMYNHA, PACIPEICIICHUE BEPOSITHOCTEN, IMarpaMma pacipeiesICHHs .

11 KITACC

CpaBHHBaTh BEPOATHOCTU 3HAUYECHUI CIyYalHOM BEJIMYMHBI IO PACIPENEIECHUIO UM C TIOMOILBIO IHarpamM.

OneprpoBaTh MOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOJIUTH IPUMEPHI, KaK NPHUMEHSAETCS MaTEMaTHYECKOE
O’KMJIAHUE CIIyYalHOU BEJIMYMHBI HAXOAUTh MaTEMATUYECKOE 0KUAAHUE 110 JTAHHOMY PacCIpeeIICHHUIO.

HmeTs npeacTaBieHne 0 3aKOHE OOJIBIINX YHUCE.

NmeTp npeacTaBieHne 0 HOPMAIbHOM PaclpeacIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VciioBHast BEpPOSTHOCTD, IEPEBO
CIIy9aifHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble BETMYMHEI U pacIpeaeICHUS 6 bubmorexa HOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4 bubmuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
H 2 1
> OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 IIpencraBnenne naHHBIX C 1 bubnnorexa [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnmorexa [JOK
P ’ https://m.edsoo.ru/dd00738d
JTUCIIEPCHs, CTAHIaPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIlIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubnnorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoJIbIIlee U
4 HalMeHbIIIee 3HAUEHUS, pa3Max 1 bubnnorexa [JOK
P ’ https://m.eds00.ru/7c9033a8
JUCTIepCusi, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.eds00.ru/347c1b78
DneMeHTapHbIe COOBITUS (MUCXOIBI)
. bubnnorexa IHIOK
6 BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 1 1

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fad94a
Omneparuu HaJl COOBITHAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSIMHU:

9 nepecevecHue, 00beTMHCHHE bubnnorexa [JOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopMya CII0KEHHUS BEPOSITHOCTEH bubmorexa [JOK

Py P https://m.edso00.ru/3057365d
YcnoBHas BEPOATHOCTb.
11 YMHOXeHue BeposTHoCcTel. JlepeBo bubmorexa [JOK
N p Saks https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCTIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposTHoCcTel. JlepeBo bubmmorexa [OK
. P s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa [JOK
. P e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
b K
15 dopMyIia MOJHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmysa NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontponsnas pabora https://m.edso<])_.[ ru/29dc6ch9
18 KomOunaTopHoe mpaBuiio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 Hepecranoskn 1 paxropuan https://m.edsog)l. ru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coseranit https://m.edso:)_.l ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HerotoHa https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmemate sommasy, Copus buGiorera LOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [TpakTryeckas pabora c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabnuI
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edso;.I ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpeneseHus https://m.edso0.ru/6dc7{f39
27 CymMma 1 npousBeieHHe bu6muoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4alHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feo:;eT I/II)‘ISCKOC 5 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 tnfcne feo:;eT I/II)‘ISCKOG 5 1 bubmorexa LIOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 Hrorosas kowTpoIIbHas padota . https://m.edsoo.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
cHCTeMaTh3aIys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAaHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUN

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
City4aifHbI€ OTIIBITHI M BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0oTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso00.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bubmuorexa [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTruueckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa LHOK
p . https://m.edso0.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTu4yecKkoe OKUIaHue
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u craniapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495e
[IpakTrueckas pabora ¢
12 WCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
[TpakTHueckas pabora ¢
15 I/ICE)HOJIBBOBaHI/IePi\/I 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edso00.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
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https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
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MJIOTHOCTHU pacipeieICHusI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HENPEPBIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa LHOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBa
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuueckas pabora c
20 HCIIOJIF30BAHUEM DJIEKTPOHHBIX bubmmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
[ToBTOpeHwue, 060061IeHUE U
21 cUCTeMAaTU3aIus 3HAHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTel\/II:)aTI/BaI_II/I}I 3HAHUH bubmmorexa [TOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnuoteka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
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25

26

[ToBTOpeHnue, 0600IICHNE 1
cUCTeMaTH3allus 3HaHUil.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

[ToBTOpEeHME, 0000IICHNE U
cucTeMaTu3anys 3HaHUi.
Berruucnenue BepostHocTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METOI0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

IToBTOpEHME, 0000IICHUE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenue, o6odIIeHNE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

[ToBTOpenwme, 0600IIEHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

CHUCTeMaTU3alus 3HAHU M.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUH. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0600IMICHNE 1

31 CUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0)KUAaHnue https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCKOe OXKHUIAHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosast kouTposbHas padota . https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 1 bu6mmoreka [JOK
cUCcTeMaTH3alus 3HaHuH https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMUBI

10 KJTACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTarta
6 Teopust BeposITHOCTEH M CTATHCTUKA
6.1 YuTtaTh ¥ CTPOUTH TAOIHUIIBI U TUATPAMMBI
6.9 OnepupoBaTh  TOHATHSAMH: CpeAHee  apuPMEeTHYecKoe, MeauaHa,
' HauOoJiblIee, HAMMEHbILIEe 3HAYCHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMU: CIyYalHbBINA SKCIIEPUMEHT (OMBIT) U CllydyaliHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (RJIEMEHTApHBI MCXO0[) CIy4alHOTro
6.3 OMbITa; HAXOJAWUTh BEPOATHOCTHM B ONBITaX C PaBHOBO3MOXKHBIMU
CIly4yailHBIMH COOBITHSMHU, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHIM
B M3YYEHHBIX CIyYalHbBIX SKCIIEPUMEHTAX
Haxomute 1 ¢opMynupoBaTth COOBITHS: MEpeceyeHHe U O0beIuHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NIPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCAd ~ auarpamMmamu  Oiepa U QopMyJod  CIOXKEHUs
BEPOATHOCTEN IPH PELICHUHU 33124
OnepupoBarh MOHATUSAMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IOMOIIBIO IMpaBWIa YMHOXEHHS, C TOMOIIbIO
JiepeBa CIIy4ailiHOTO OIbITa




6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPU PEIICHUHN 3a/1a4
OnepupoBaTh NMOHATHUSMHU: HCHBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
67 UCTIBITAHUH, YCTIEX W HEyJa4a; HAXOIAUTh BEPOSTHOCTH COOBITHI B CEpUU
' HE3aBHCHMBIX HCHBITAHUN 10 TMEpPBOr0 YyCIeXa, HaXOAUTh BEPOSITHOCTU
COOBITHI B cepuu UcnbITaHuil bepHymu
6. OnepupoBarh TOHATHUSAMH: CIIydailHas BEJIMYWHA, PACIpEICTICHUE
' BEPOATHOCTEMH, uarpaMmma pacipeesieHus
11 KIIACC
Kon . o
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro 00111ero
npoBepsiemMoro | SpasoBanus
pe3yJbTara
5 Teopus BeposiTHOCTEH U CTaTUCTHKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAYEHUI CITy4aifHOW BETMYUHEI 110 PACIIPEICTICHHUIO WM C TIOMOIIBIO TUarpaMmm
£ 5 OnepupoBaTh TMOHATHEM MATEMATHUYECKOTO OKUIAHUS, MPUBOAWTH MPUMEPHI TOTO, KaK MPUMEHSICTCS MAaTeMaTHYEeCKOe
' OKHJaHUE CITy4ailHOW BEJIMYMHBI, HAXOUTh MaTEMaTHYECKOE OKUIAHKE 110 TaHHOMY PacIpeieIeHII0
5.3 HmeTh mpecTaBieHne 0 3aKOHE OOJIBIINX YHCE
5.4

HNmeTts MNpEaACTaBJICHHUEC O HOPMAJIBHOM paclpCACIICHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenne naHHBIX C TOMOMIBI0 Tabmun W auarpamm.  CpenHee
apudmernueckoe, MeauaHa, HauOoIbIlIee W HAUMEHbIIEe 3HAYeHUs, pa3Max,

AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YN CIIOBBIX Ha60pOB

CnyualiHple SKCHEpUMEHTHI (OMBITHI) W CIy4allHble COOBITHS. JIEMEHTapHbIE
coObiTusl (Mcxozbl). BeposTrHOoCTh citydailHOro coObITHS. Bau30cTh 4acTOTh U
BEPOATHOCTH cOOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMU.  BepostHocTH  COOBITMII B ONBITAX C  PaBHOBO3MOKHBIMU

SJICMCHTApHBIMU COOBITUSIMU

6.3

6.4

OnepauHH Haza COOBITHSIMU: nepeceucHuce, O6’b€):[I/IHeHI/Ie, IMPOTHUBOIIOJIOKHBIC

coObITus. narpammsl Diinepa. opmyna ciaoxkeHus: BeposTHOCTEN

VcnoBHass BEpOATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBO  ciydailHOro

9KCIICPUMCHTA. qbopMyna MOJIHOM BCPOATHOCTH. HezaBucuMeble cOOBITHS

6.5

6.6

KomOunaropHoe mnpaBuino ymHOxeHus. IlepecranoBku u Qaxrtopuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona

bunapHblli cny4ailHBIE ONBIT (MCHBITAaHUE), ycmex M Heydada. HesaBucumble
ucnelTaHus. Cepust HE3aBUCUMBIX UCHBITaHUN a0 mnepBoro ycmexa. Cepus

HE3aBHCUMBIX UCIIBITAHUN bepHym




6.7 Cnyualinas BenmuuuHa. Pacnipenenenue BeposiTHOCTeH. JlnarpamMmma pacnpeneneHus.
' [Ipumeps! pactipeieNieHuid, B TOM YHCIIE TEOMETPUIECKOE U OMHOMHAIIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5) Teopus BEpOSTHOCTEN U CTATHCTHKA
HucnoBble XapaKTEpUCTUKH CIIyYaHBIX BEJIMYMH: MATEMAaTUYECKOE 0KMIAAHUE, JUCIIEPCHUS U CTAHIAPTHOE OTKIOHEHHE. [Ipumepbl
£ 1 MIPUMEHEHUSI MaTEMaTUYECKOI0 OXKMJAHUSA, B TOM 4YHUCJIE B 3aJadaX M3 MOBCEJAHEBHOM XU3HU. MaremMaTH4ecKoe OKHJIaHHE
' OWHApHON CIy4aiiHOW BEMMYMHBL. MareMaTHUecKoe OXHIAaHHE CyMMBI CIyYallHbIX BEIMYMH. MaTeMaTHYecKOoe OXHIAHHE WU
JUCTIEPCHUsl TEOMETPUUYECKOTO U OMHOMHATILHOTO pactpeeieHui
52 3aKoH OOJBIINX YHCET M €r0 POJIb B HAYKE, IPUPOJIE U obmIecTBe. BEIOOPOUYHBIN METO T MCCIICAOBAHUN
£ 3 [Ipumepsl HENpepHIBHBIX ClIy4alHbIX BeMWYWH. [IOHATHME O MIOTHOCTHU pacmpezeneHus. 3anadu, NPUBOASIIME K HOPMaIbHOMY

pacnpeaciIiCHULO. IlonsTue o HOPMaJIbHOM PACIIpCACIICHUN




HNPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Koa
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaAMMbI
cpeaHero o01ero o0pa3zoBaHus

Bnanenue meromaMu JTOKa3aTeNbCTB, AJTOPUTMAMH pELICHUS 3a/1ady; yMeHue (OpMyJIHpOBaTh M ONEPUPOBATH
MOHATUSIMU: OIIPEIEIICHUE, aKCUOMa, TEOpEMa, CIEIACTBHE, CBOWCTBO, IPU3HAK, JOKA3aTElbCTBO, PAaBHOCUIIbHBIC
(GOpMyYIUPOBKH; IPUMEHATh UX; YMEHHE (OPMYIMPOBATH OOpPaTHOE U NMPOTUBOIMOJIOKHOE YTBEPXKAECHUE, IPUBOIUTD
IPUMEpPbl M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKOM MHIYKIMHM; IPOBOIAUTH JOKA3aTEJIbHBIC
pacCyXJIeHHs TNpU PEIICHUU 3a/lad, OLEHUBATh JIOTUYECKYIO IPAaBUIBHOCTb PACCYKICHHM; yMEHHE OIEpUpOBATh
NOHATHAMM: MHOYKECTBO, IIOJMHOMKECTBO, OIEpallMid HaJ MHOXECTBAMHM; YMEHHME MCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN anmapar Uil OINMCAHMs PEAJBHBIX MPOLIECCOB U SBJICHUM W IPU PEIICHUU 3a/ad, B TOM YHUCIE U3
JIpyrux Y4eOHBIX TPEAMETOB; YMEHHE OINEpUpOBaTh HOHATHSAMH: Tpad, CBA3HBIN Tpad, aepeBo, IHKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OINKCHIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMH; HCIOIB30BATh Tpadbl NpU pelIeHUH
3a/1a4

YMeHHe OmepupoBaTh MOHATUAMU: HATYpPaJbHOE YMCIIO, LIEIO€ YHUCIO, CTENEHb C LEJNbIM II0Ka3aTelleM, KOPEHb
HaTypaJIbHOM CTENEeHH, CTENEHb C PAllMOHAJIBHBIM MOKa3aTelleM, CTENEeHb C JeHCTBUTENbHBIM OKa3aTeseM, Jorapudm
4YuCia, CHHYC, KOCHHYC W TaHIE€HC IPOM3BOJIBHOIO YHCIIA, OCTaTOK II0 MOXYJI0, PAalMOHAIBHOE YHCIIO,
VUPPALMOHAIBHOE YHUCJIO, MHOXECTBA HATYPAIbHBIX, LEJIbIX, PAlUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE
UCIIOJIb30BaTh MpPHU3HAKK JEIMMOCTH, HaUMEHBIIMHM OOIIMN JenuTenb M HauMEHblIee O0Ilee KpaTHOE, aJroOpuTM
EBximpa npu penieHuM 3anad; 3HAKOMCTBO C Pa3jIMYHBIMM IO3ULHAOHHBIMM CHUCTEMaMH CUYHCICHUS; YMEHHE
BBINOJIHATH BBIYMCIIEHUE 3HAUEHUI M MpeoOpa3oBaHus BBIPAKEHHUM CO CTENEHsSMHU M Jorapupmamu, npeoOpa3oBaHUs
JIpOOHO-pallMOHATIBHBIX BBIPAKEHHUM; yYMEHHE ONEepUpOBaTh IMOHATUSAMH: IOCIEIOBATENILHOCTh, apH(pMeTHdecKas
nporpeccusi, reoMeTpudeckas mporpeccus, 0ECKOHEUYHO YObIBaroIasi TeOMETpHUEcKasi Mporpeccusi; yMeHue 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM 4YHCIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMEHHE ONEepUpOBaTh IMOHATUSMHU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAY/Ib U apryMEHT KOMILUIEKCHOTO uncia, opMa 3amnucu
KOMIUIEKCHBIX ~ 4Yucen (FeoMeTpuueckas, TpPUTOHOMETpHYecKass M anreOpavueckas); yMeTb MPOU3BOAMTH




apudMeTHUeCKue JEHCTBHSI ¢ KOMIUIEKCHBIMU YHMCIaMU; MPUBOAUTH MPUMEPHI HCIIOJIb30BAHUS KOMILJIEKCHBIX YHCEIT;
OIlEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3x3, onpeAeauTellb MaTPULIbl, FEOMETPUUECKUNA CMBICIT ONIPEAETUTENS

YmMmenue OICpUpoOBaATH IIOHATHUAMM: pallOHAJIbHBIC, HppanrOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JIOI‘apI/I(l)MI/ILIeCKI/IQ TPUTOHOMCTPUYCCKHUEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OINCPHUPOBATH NMOHATUAMU:
TOXACCTBO, TOXACCTBCHHOC Hp606pa30BaHI/Ie, YpPaBHCHUEC, HCPABCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ h HCPaABCHCTB,
PaBHOCHUJIIBHOCTDH ypaBHeHHﬁ, HCPABCHCTB U CUCTCM,; YMCHUC PCIIATh YPABHCHUA, HCPABCHCTBA U CUCTCMbI C ITIOMOIIbIO
Pa3InYHbIX HpI/IéMOB; peliaTb YpaBHCHHUA, HCPABCHCTBA MW CUCTCMBI C IapaMCeTpOM; IPHUMCHATH YPAaBHCHUA,
HEPABCHCTBA, UX CUCTEMBI I PCIICHHUA MAaTCMAaTUYCCKUX 3ada4 U 3aa4 U3 pa3jIMYHBIX obnacrei HAayKHU H peanLHoﬁ
KHU3HHU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHSA, YETHOCTh (YHKUIWH, NEPHOAMYHOCTh (YHKIHH, OTPAHUYCHHOCTH
(GyHKINH, MOHOTOHHOCTh (YHKIHH, HKCTpeMyM (YHKIUH, HauOoJbllee W HAMMEHbIIee 3HaueHUs (YHKIMHA Ha
POMEXYTKE, HeNpepbiBHAS (YHKIHSA, aCUMITOTHI Tpaduka (YHKIWHU, MEpBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUYECKUI M (PU3UUECKHI CMBICII IPOU3BOAHON, TIEPBOOOpa3Has, ONPEAeNEHHBI HUHTErpajl; YMEHHUE HAaXOAUTh
acUMNTOTHI Tpaduka (QYHKIMHM;, YMEHUE BBIYHUCIATH MPOHU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOIO ¥ KOMIIO3HULIUH
(GYHKIMIA, HAXOAUTh YpaBHEHUE KacaTeIbHOH K rpaduKy (YHKIUH; YMEHHE HaXOIUTh MPOU3BOAHBIC HJIEMEHTapHBIX
(GYHKIMIA; YMEHUE HCIIOIb30BaTh MPOU3BOIHYIO JUIS UCCIENOBaHUS (QYHKIMHA, HAXOIUTh HAaUOOJBIINE 1 HAUMCHBIIINE
3HaYeHHUs (QYHKUMHA; CTPOUTH TpapUKHM MHOTOWIEHOB C HCIOJb30BAaHUEM ammapaTa MaTeMaTHYeCKOro aHalu3a;
NPUMEHATHh TMPOU3BOAHYIO IS HAXOXKACHUS HAWIYYIIEro pPEIIeHWs B TNPHUKIATHBIX, B TOM YHCIE COIHAIbHO-
HYKOHOMHYECKUX M (PU3MUYECKUX 3a/la4yax; HAXOMUTh TUIOMAAN U 00BEMBI (PUTYp C TIOMOIIBIO WHTETpaia; MPUBOIUTH
PUMEPbI MAaTEMAaTHIECKOTO MOICTIMPOBAHUS C IIOMOMIBIO TU( G EpEeHITNATBHBIX YPaBHEHUN

YMeHue onepupoBath NOHATHAMU: TpaduK GyHKINHU, 0OpaTHAs QYHKIMS, KOMIIO3UIMS QYHKIMHA, TuHEeHas QyHKINS,
KBaJlpaTUyHasi (QYHKIMs, palMoHaNbHas (QYHKIUS, cTeNeHHas (yHKUHs, TPUTOHOMETpUYecKre (DyHKIMHU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKINH, TOKa3aTeIbHas U Jorapudmudeckas QyHKIINN, YMEHUE CTPOUTH TpadUKN N3ydEeHHBIX
(GyHKIMHI, BBIIOIHATH NpeoOpa3oBaHus IpadukoB (YHKIUH, UCIOJIB30BATh TpadUKU Uil U3Yy4EHHUs MPOLECCOB U
3aBHCUMOCTEH, MpH pelleHUH 3aJad M3 APYrux y4eOHbIX MpeIMETOBH 3a7auy U3 peaibHOM JKHU3HM; BBIPAXKaThb
dbopMynaMu 3aBHUCHMOCTH MEXIYy BEJIMYMHAMHU; HCIOJb30BaTh CBONCTBA M Trpaduku (QYHKIUN [ penieHus
yYpaBHEHMI, HEPABEHCTB M 3a/la4 C MapaMmeTpaMu; U300paXkaTb HAa KOOPAMHATHON IIOCKOCTH MHOXECTBA pEIICHUH
YpaBHEHMI, HEPABEHCTB U X CHUCTEM




YMeHue penars TeKCTOBBIE 3a/1a4l Pa3HBIX THUIIOB (B TOM YHKCJIE Ha MPOILEHTHI, O U YacTH, Ha JIBIDKEHUE, pabdoTy,
CTOMMOCTh TOBapOB W YCIYT, HAJIOTH, 3a7a4d W3 00JacTU YIpaBICHHUS JUYHBIMH U CEMEHHBIMU (DUHAHCAMH);
COCTaBJIATh BBIPAXKECHUS, YPABHEHHS, HEPABEHCTBA M HMX CUCTEMBI IO YCIOBHIO 33/1a4d, UCCIEAOBATH IOJYYEHHOE
pellleHue U OLEHUBATh IMPaBAONOA00HOCTh PE3ylbTAaTOB; YMEHHE MOJICIMPOBATh pPEajbHBIE CHUTyallMH Ha fA3bIKE
MaTeMaTUKHU; COCTABJIATH BBIPAXKEHUs, YPABHEHHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 33aJa4yH, HCCIEI0BATH
MOCTPOCHHBIE MOJEIHU C MCIIOIb30BAHUEM alllapara anredpbl, HHTEPIPETUPOBATH MMOTYYCHHBIN pe3ynbTaT

YMeHue omepupoBarh MOHATHSAMHU: CpelHee apuPMETHUECKOe, MeIWaHa, HauOOJbIIee W HAMMCHBIIEE 3HAYCHWS,
pa3Max, JUCHEepCHs, CTaHJAapTHOE OTKJIOHEHHE YHCJIOBOro Habopa; yMEHHE U3BIEKaTh, HWHTEPIPETUPOBATDH
uH(pOpMallMIO, TPEICTaBICHHYI0 B TaOimuIax, Ha JauMarpamMmax, rpadukax, OTpa)kalollyl0 CBOMCTBa pealbHbIX
MIPOLIECCOB U ABJIEHUH; MPEACTABIATh UH(DOPMALIMIO C MOMOIIBI0 TAOIUI U IUAarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM rpauuecKux METOAOB U JJIEKTPOHHBIX CPEACTB; rpaduuecKud HCCIeq0BaTh
COBMECTHBIE HAOIIOJCHHSI C TOMOIIBIO AUArpaMM PacCeUBAaHMs U TMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIIyYalHBIA ONBIT U CIy4aHOE COOBITHE, BEPOSTHOCTh CIy4alHOTo COOBITHS;
YMEHHUE BBIYMCIATH BEPOSITHOCTh C HCIOJIBb30BAaHUEM TIpaUUYEeCKUX METO/OB; HNPUMEHATH (HOPMYJbl CIOXKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (OopMyidy IOJHOW BeposATHOCTH, (opmyny bepHymin, KomMOWHATOpHbIE (aKTbl U
(GopMyIIbl; OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITUH; yMEHHE ONEepUpOBATH MOHATUSAMU: CllyyailHas BeIUYMHA,
pacrpezicfieHue BEPOSTHOCTEH, MAaTEMaTU4eCKOE OKHJIAHUE, TUCIEPCUS M CTAHAAPTHOE OTKIOHEHHE CIy4alHON
BEJIMYMHBI, QYHKIUU pacHpeeleHNs U TUIOTHOCTH PaBHOMEPHOTO, [T0Ka3aTeIbHOT0 U HOPMAJIBHOTO pacHpeesIeHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeieseHul Ui pelieHus 3ajay; 3HaKOMCTBO C MOHSATUSIMU: 3aKOH
OOJBIINX YHCEI, METOJIbl BEIOOPOYHBIX HCCIIECOBAHUN; YMEHUE MPUBOJUTH MPUMEPHI IMPOSBICHUS 3aKOHA OOJIBIINX
YHCeJl B IPUPOAHBIX M OOIIECTBEHHBIX ABJICHUSAX; YMEHUE ONIEPUPOBATH MOHATUAMH: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYETaHUil, YNCII0 MepecTaHOBOK; OMHOM HBIOTOHA; yMeHME NPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJIS
peleHus 3a7ay; OLIEHWBAaTh BEPOSATHOCTH pPEAIbHBIX COOBITMH; COCTaBISATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysbTaTr

YMeHue oneprupoBaTh MOHATUAMU: TOUKA, IPsIMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYUHA YIJIA, IIJIOCKUN
yTOJ, IBYIPAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIIMECS NMPSMBIE, MMAPAIUIEIBHOCTh U MEPIEHINKYISIPHOCTD
IOPSIMBIX M IUIOCKOCTEM, YroJ MEXIy NMPSMBIMH, YroJdl MEXAy NpSIMON U INIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHuE OT TOYKM A0 IIJIOCKOCTH, PACCTOSIHME MEXKIY MNPSMBIMH, PAaCCTOSHHUE MEXAY IIJIOCKOCTSAMU; YMEHHE




UCITOJIb30BATh TPH PEIICHUWH 3a7au W3yuyeHHbIE (AaKThl M TEOPEMbl IJIAHWUMETPUHU; YMEHHUE OLEHHBATh pa3Mepbl
00BEKTOB OKPYXAIOIIETO MUPA; CTPOUTh MATEMAaTUYECKHE MOJIENIH C TIOMOIIBIO TEOMETPUUYECKUX TIOHATUN U BEJIMYMH,
peuars CBA3aHHbIE C HUMH IIPAKTUYECKUE 3a1a4u

10

11

YMeHue onepupoBarh MOHATHAMU: IUIOMIAb (GUTYpBI, 00bEM (PHUTYpBI, MHOTOTPAHHUK, MPABUIBHBIA MHOTOTPAHHUK,
CeYeHHE MHOTOIPaHHUKA, KyO, mapaielenuie]l, Npu3Ma, nupaMmuaa, Gurypa U MOBEPXHOCTh BPAIICHUS, IMIIHHID,
KOHYC, Imap, cdepa, miomanb cepsl, MIoM@aab MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IIIIMHIAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TIapaJuIeyIeuIe 1a, MUPaMUIbl, PU3MBI, IIIUHAPA, KOHYyCa, apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHUS
KOHYCa ¥ IHJIUH]IPA, TapajlIeIbHbIC OCH MM OCHOBAHUIO, CEUYCHUE Iapa, TUIOCKOCTh, Kacatrouiascs chepsl, IHIIHHIPA,
KOHYCa; YMEHUE CTPOUTH CEYCHUE MHOTOIPaHHHKA, N300pakaTh MHOTOIPAaHHUKH, PUTYPBI U TIOBEPXHOCTH BpAIICHUS,
WX CCUCHHMS, B TOM YHCIIC C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATh CBOHCTBA T€OMETPUUYECKUX (QHTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATH OINPENEICHUSI U3y4aeMbIX (PUTYp, BBIIBHTaTh TMIIOTE3bI O CBOWCTBAX M IMPHU3HAKAX
reOMETpUYECKUX (UTryp, OOOCHOBBIBATHHIIM OIPOBEPraTh HX; YMEHHE NPOBOIUTH KIacCU(UKAUIO (GUTYp 10
Pa3TUYHBIM IPU3HAKAM, BBITIOIHATH HEOOXOMMBIE TOTIOTHUTEILHBIC TIOCTPOCHHS

YMeHue onepupoBaTh NOHATUAMU: JBUKEHHUE B IPOCTPAHCTBE, NapaJlIeIbHbII IEPEHOC, CAMMETPUS Ha IUIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT, MpeoOdpa3oBaHue 110100us, MOA0OHbBIE (DUTYPhI; YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE
(Gurypsl, B TOM 4Hcie B IPUPOAE, UCKYCCTBE, apXUTEKTYPE; MCII0JIb30BaTh NT€OMETPUUYECKHE OTHOIIECHUS IPU PELICHUU
3aJa4; HaxOJUTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIOMAAb, 0OBEM) NMpH pELIeHWH 3ajJad U3 JAPYIHxX
y4eOHBIX NMPEAMETOB U U3 pealbHOMN KU3HU; YMEHUE BBIYMCIATH T€OMETPUUECKUE BEIUYMHBI (AJIMHA, YToJl, IJI0Ab,
00BEM, TUIONIA/Ib MOBEPXHOCTH), UCIIONb3Yysd HU3yUYeHHBbIE (POPMYJIBI U METOJbI, B TOM YHCIIE: IJIOIAb TOBEPXHOCTU
NUPaMUJIbI, TPU3MBL, KOHYCa, LWIMHApA, IUIOMAAL cdepbl; 00bEM Kyba, MNPSMOYTrOJIbHOrO Mapajulesenunenaa,
MUPAMU/JIbI, TPU3MBL, IWIIMHPA, KOHYCA, [l1apa; YMEHUE HaAXOJAUTh OTHOIIEHHE 00BbEMOB MOJOOHBIX PUTYD

12

13

YMeHue onepupoBaTh MOHATHSAMU: MPSAMOYIOJIbHAS CUCTEMA KOOPJAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa HA YHUCIO, pPA3IOKEHUE BEKTOpa MO 0a3ucy, CKalspHOE
IIPOM3BEJICHNE, BEKTOPHOE IIPOM3BEACHHUE, YroJl MEKJIy BEKTOpPAMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOA JUIsl pEIIeHNs TeOMETPUUECKUX 3a7a4 U 3a7a4 APYTruX y4eOHBIX IPEIMETOB

YMeHue BbIOMpaTh MOAXOIAIIMKA METOJ Ui pelleHHs 3a7ayd; MOHWMaHHE 3HAYUMOCTH MaTeMaTHKU B HM3Y4YE€HUHU
MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHMI; YMEHUE paclo3HaBaTh MPOSBICHHE 3aKOHOB MaTEMaTHKHU B
HCKYCCTBE, YMEHUE IPUBOAUTH PUMEPBI MATEMATUYECKUX OTKPBITUI POCCHMCKON U MUPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D IITO MATEMATHKE

K IIpoBepsieMblii 31eMeHT cOepPKAHUA
o

1 Yucia ¥ BEIUMCIIEHUS

1.1  Harypanbnble u nemnble yrcia. [I[pu3Haky 1eIMMOCTH LEeNbIX Yhces

1.2  PanumonanbHbie ynciia. OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOIUICCKIE TPOOH

1.3  Apudmernueckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apupMeTHyeCKUMU KOPHIMH HAaTypaJIbHON CTETIeHU

1.4  Crenens ¢ nenbim nokasareneM. CTeNneHb ¢ pallMOHAIBHBIM Moka3ateiaeM. CBOMCTBa CTETICHU

15 CI/IHyc, KOCHUHYC U TAHT'CHC YHUCJIOBOTO apTyYMCHTA. ApKCI/IHyc, APKKOCHUHYC, apKTAHT'CHC YUCJIOBOI'O apryMeHTa

1.6 Jlorapudwm uucna. [lecsTuunble 1 HATypalIbHbIE JOTapUPMBI

1.7 HeﬁCTBHTeHBHBIe qucJiia. ApI/I(bMCTI/I‘ICCKI/Ie orepangunu ¢ HeﬁCTBHTeHLHBIMH qucjiaMu. HpI/I6J'II/DKéHHLIe BBIYHCIICHHA, IIpaBUJIad
l OKpYIJICHHS, IPUKUJKA U OLICHKA pE3yJibTaTa BBIYHCIICHUH

1.8  IIpeoOpa3oBaHHE BEIpaKEHUI

19 KomMmiuiekcubie yncia

2 ypaBHeHI/IH " HCPABCHCTBA

2.1  llensie u qpoOHO-paIMOHATIFHBIE YPaBHEHUS

2.2  VppaunoHaibHbIC ypaBHEHHUS

2.3  Tpuronomerpuvecknue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs

2.5  llensie  qpoOHO-paOHATFHBIE HEPABEHCTBA

2.6  VppaumoHanbHbIe HEPABEHCTBA

2.7  Tloka3arenbHbIe U JIoTapu(pMUIecKre HEpaBEHCTBA

2.8 Tpuronomerpuueckue HepaBeHCTBA

2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB




2.10

VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11  Marpuna cuCTeMbl JUHEHHBIX ypaBHEHUN. ONpeaeTuTeb MaTPHUIIbI
3 OyHKIMH U TpaPuKH

31 OyHkusa, crnocoObl 3amanus (GyHknuu. ['padux dysaknum. B3zammHo oOpatHbie ¢yHKknuu. YETHbIE M HEUETHBIC (QYHKINH.
' [lepuoanueckue GyHKIUN

39 Ob6nacth ompeneneHUss M MHOXKeECTBO 3HaueHud ¢GyHkuuu. Hymu ¢ynkuun. [IpomexyTku 3HakonmoctostHCTBa. I[IpomexxyTku
' MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U MUHUMYMBI (pyHkinu. Hanbonbiee u HanMeHbliee 3HaueHue GyHKIIMHA Ha TPOMEXKYTKE

3.3 Crenennas pyHKIHS ¢ HATYpaJIbHBIM U 1IETbIM TTOKa3aTeneM. E€ cBolicTBau rpaduk. ColicTBa U rpaduK KOpHsI N-0if CTENICHH

3.4  Tpuronomerpuueckue QpyHKINHU, UX CBOICTBA U rpaduku

3.5  TlokazarenbHas u JiorapupmMudeckas QyHKIIMH, UX CBOHCTBA U rpaduku

3.6  Toukwu pa3zpsiBa. AcuMnToThl rpagukoB GyHkIuil. CBolicTBa (GyHKIMN, HEMPEPHIBHBIX HA OTPE3KE

3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

3.8  Apudmernyeckas u reomerpuueckas rnporpeccun. @opmysa cI0KHBIX TPOIEHTOB
4 Havana MmaTremMaTnyeckoro aHammsa

4.1  IlpousBognas ¢pynkuuu. [IponsBoaHbIEC SeMEHTAPHBIX (PYHKIIHIA

42 [IpumeneHnne nPOU3ZBOJHOW K HCCIENOBaHUIO (QYHKIMH Ha MOHOTOHHOCTb U JKCTpeMyMmbl. HaxoxaeHue HamOOIbIIErOo U
' HAaUMEHBIIETO 3HaUeHUs! GYHKIIMH Ha OTPE3Ke

4.3  TlepBooOpasnas. MaTerpain
5 MHoxecTBa U JIOTUKA

5.1  MHoXxecTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna

5.2  Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA

6.1  OmnucarenbHasi CTATUCTHKA

6.2  BeposTHOCTB

6.3  KombOunaropuka




I'eomerpus

7.1 = ®urypsl Ha IJIOCKOCTH

7.2 IlpsiMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3  MHOTOrpaHHHUKHU

7.4  Tena u MOBEPXHOCTH BpAIICHUS

7.5  KoopauHaThl U BEKTOPHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJNUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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