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MHNOACHUTEJIBHASA 3ATIMCKA

VYueOHbIil Kypc «Anredpa U Hayajga MaTEMaTHYECKOTO aHAIN3ay SIBISETCS OJHUM W3 HanOoliee 3HAYMMBIX B
mporpaMMe cpegHero odIero oopa3oBaHus, MOCKOIbKY, C OAHOW CTOPOHBI, OH 0OECTIeYnBaeT HHCTPYMEHTAIbHYIO
0a3y IJ1s U3y4eHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYTOi CTOPOHBI, JOPMHUPYET JIOrHYeCKOe U a0CTPaKTHOE
MBILICHHE O00YYalonIMXCcsl Ha YPOBHE, HEOOXOAMMOM U OCBOCHHUs MH(OPMATHUKH, OOLIECTBO3HAHUS, MCTOPHUH,
CIIOBECHOCTH U JIPYTUX AUCIMIUIMH. B pamkax maHHOTo y4eOHOro Kypca o0ydaromiiecs OBIa1eBatoT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMYIHPYET CBOM JOCTHUKEHHUSI B MATEMaTH4eCKOH Gopme.

VY4eOHbIi Kypc anreOpbl 1 Ha4al MAaTEeMaTHYeCKOro aHAIIM3a 3aKJIaJIbIBACT OCHOBY JJISl YCIICIIHOTO OBJIAJACHHUSI
3aKOHAMU (PU3MKH, XMMUHU, OMOJIOTMHU, IOHMMAHUs OCHOBHBIX TCHJICHIIMN Pa3BUTHS SKOHOMHKH M OOIECTBEHHOM
JKN3HU, IO3BOJIACT OPUCHTHUPOBATHCA B COBPEMCEHHBIX ]_[I/I(I)pOBI)IX U KOMIIBIOTCPHBIX TEXHOJIOIUAX, YBEPECHHO
HUCIIOJIBb30BaTh HUX AJIA I[aJ]I;HCﬁIlICFO O6pa3OBaHI/IH H B HOBCGI[HCBHOﬁ Xku3Hu. B TO ke BpE€Ms OBJIAJICHUC
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKIHSMH alreOpbl 1 MaTeMaTHUeCKOro aHaju3a pa3BHBAacT YMEHHE
HaXOoOUTh 3aKOHOMEPHOCTH, 00OCHOBLIBATH HUCTUHHOCTDL, J0Ka3bIBaTh YTBCPXKACHHA C IOMOIIBIO HWHAYKIUKU H
paccykaath AeAyKTHBHO, HCIIOIb30BaTh 0000IICHNE U KOHKPETH3AIIHIO, a0CTparupoBaHne U aHaJIOrHio, (opMupyer
KpCaTUBHOC U KPUTUYCCKOC MBIIIIJICHUE.

B xoze uzyuenus yuebHoro kypca «Anrebpa U Hayajia MaTeMaTHYeCKOro aHaJii3ay 00ydYarolrecs MOTyYaroT
HOBBIH ONBIT peuICHUA MPUKIAAHBIX 3ada4, CaMOCTOATCIIBHOIO IMOCTPOCHUSA MAaTEMAaTUUYCCKHUX MO]IGJ'IGI\/'I pCaJIbHBIX
CHTyaHI/Iﬁ, HUHTEPHPETAlUA ITOJTYYCHHBIX pemeHHﬁ, 3HAKOMATCA C MPpUMEpaMU MAaTEMATUUCCKUX 3aKOHOMepHOCTeI>‘I B
Iprupoac, HAYKE U UCKYCCTBEC, C BRIJAIONIUMUCA MATEMATUYCCKUMUA OTKPLITUAMU U UX aBTOpaMu.

VY4eOHbIl Kypc 00j1a/1aeT 3HaYMTEIbHBIM BOCIIUTATEILHBIM MOTEHI[HAIOM, KOTOPBIH peaiu3yercs Kak uepes
Yy4eOHBIH MaTepual, crocoOCTBYIOIIUI (GOPMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS, TaK U Uepe3 crieluduky yueOHon
JCATCIIbHOCTH, TpeGy}omeﬁ HpO)IOH)KHTeHBHOﬁ KOHOCHTpAallMU BHUMAHUA, CAMOCTOATCIBHOCTU, AKKYPAaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysIbTaT.

B ocHoBe Meromuku oOyueHus anrebpe M HayajaM MaTeMaTHYECKOrO aHAIM3a JISKUT JIeITelbHOCTHBIHN
TIPUHIIAI O0yYIEHHUS.

B crpykrype ydeOHOro Kypca «Ajnredpa ¥ Havajda MaTeMaTHYecKOrO aHAJIM3ay BBIIENEHBI CIEeIYIONIHe
cojiepskaTelbHO-MeToAuYeCKre JMHUM: «Hucna u BbelUMcIeHWs», «DyHKIuUM U rpaduku», «YpaBHEHUS U
HepaBeHCTBay, «Hauana maremarmdeckoro aHaiuzay, «MHOXecTBa U JIOTHMKa». Bce OCHOBHBIE CoOJep)KaTeNbHO-
METOMYECKUE JIMHUH U3YYaloTCsl Ha TMPOTSHKEHUH ABYX JIET 0OydeHHUs] Ha ypOBHE CPEIHEro oOIiero oopa3oBaHus,
€CTECTBEHHO JIONOJIHI APYT APYra U IOCTENEHHO HAChIILAsCh HOBBIMU TEMaMU U pa3zaenaMiu. JJaHHbll yueOHBIN Kype
SIBJIICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHsET B ce0e ColepKaHUe HECKOIbKUX MaTeMaTHYECKUX NUCLUIUINH,
TaKUX Kak anredpa, TPUTOHOMETPHS, MAaTEMAaTHUECKUIT aHAIN3, TEOPHS MHOXKECTB, MaTEMAaTHUECKasl JIOTUKA U APYTHE.
Ilo mepe Toro kak oOyuaromuecst OBIaAEBalOT BCE Ooliee IMMPOKUM MaTEMaTHYECKUM alllapaToM, Y HHUX
MIOCIIEAOBATENIbHO (DOPMHUPYETCSI M COBEPLICHCTBYETCSI YMEHHME CTPOMTh MAaTEeMaTHYECKYI0 MOJENb pealbHON
CUTyalluu, IPUMEHATh 3HAHUS, IMOMY4YEHHBbIE NPH H3YYeHUH Y4eOHOro Kypca, IUId pEIICHHS CaMOCTOSTEIBHO
chopMyTHpOBaHHONH MaTEMATHIECKOW 3a/1a4H, a 3aTEM WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTonuueckass JuHMA «Yucna M BeIYMCICHHUS» 3aBepiuaeT (OPMHUPOBAHUE HABBIKOB
HCIOJIB30BaHMS ACHCTBUTEIBHBIX YHCEN, KOTOpOE OBIJIO HA4aTo Ha ypOBHE OCHOBHOro obmiero obpazoBanusa. Ha
YpOBHE CpegHero o0miero oOpa3oBaHUs 0CO00€ BHHMAaHWE yIENAeTcs (OPMHPOBAHHWIO HABBIKOB PAIlMOHAIHHBIX
BBIUMCIICHUH, BKJIIOYAIOUIMX B €e€0sl MCIONb30BaHUE PA3IMUYHBIX ()OPM 3amMCH 4YUCa, YMEHHE NeNaTh MPUKUIKY,
BBIMOJIHATh NPUOMMKEHHBIE BBIYMCIICHHS, OLCHUBAaTh YHCIIOBBIE BBIPAXKEHHS, PabOTaTh C MAaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbI€ 00yJarOIIMMCSI MHOXKECTBA HATypPaJIbHBIX, LIEJIBIX, PALMOHAIBHBIX U IEHCTBUTEIBHBIX YACEI
JOMOJHSAIOTCSI MHOYXKECTBOM KOMITJICKCHBIX 4Hcell. B Ka)KIOM M3 3THX MHOXECTB PacCMaTPHUBAIOTCSI CBOWCTBEHHBIE
eMy creuu(puUecKre 3a1a4d U ONepalliy: AeICHNE HALleJ0, OIIEpUPOBAHNE OCTATKAMU HAa MHOXKECTBE LIEIIBIX YHCEI,
0co0bIe CBOMCTBA PallMOHAJIBHBIX U UPPALMOHAIBHBIX YK CEll, apu(pMeTHIecKre onepaliy, a TAk)Ke U3BJICYCHNUE KOPHS
HATypajJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4HceNl. biaromaps mociemoBaTelbHOMY PACIIMPEHHUIO Kpyra
UCTOJIB3YeMBIX YHCET W 3HAKOMCTBY C BO3MOXHOCTSIMHM HX NPHUMEHEHUS MJIsl PELIeHHs pa3IM4HbIX 3azad
(opMupyercs npeacTaBiIeHUE O SAMHCTBE MATEMAaTHKU KaK HayKH U €€ pOJIi B IOCTPOEHNUHU MOJIENIEH pealbHOr 0 MUPA,
LIMPOKO UCHONB3YIOTCA 0000IIeHNE M KOHKPETH3aIHsl.

Jluana «YpaBHEHHS M HEPABEHCTBa» peaU3yeTcs Ha MPOTSHKEHUH BCEro OOYYEHHsS Ha YPOBHE CpEIHEro
ob1ero obpa3oBaHusl, MOCKOJIBKY B KaxIoM paszene lIporpaMMbl mpeaycCMOTPEHO pEIIEHHE COOTBETCTBYIOIINX
3amad. B pesynprare oOydaromecs —OBJIAAEBAIOT  PA3IMYHBIMH ~ METOAAMU  PELIEHHS PpalMOHAJIbHBIX,
HUppalMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu()MUUECKUX U TPUTOHOMETPHUYECKUX YPaBHEHHUH, HEPABEHCTB U CHCTEM, a
TaKXe 3a/1a4, CoAepKamux napaMerpsl. [lodydeHHbIe YMEHUS IIMPOKO MCIIOIB3YIOTCS IPU MCCIEA0BAHUH (QYHKIIMHA
C TIOMOIIBIO MPOU3BOIHOM, NP PeIIeHUH MPUKIAAHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIeHHe HauOOJIbIINX U HAMMEHBIINX
3HayeHuil pyHkuuu. [laHHas coneprkaTenpHas JMHUS BKIIOYAET B ceds Taroke POpMUpOBaHHE YMEHUH BBITIOJIHATD
pacuérel o ¢popmynam, Ipeodpa3oBaHus PAlMOHAIBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a
TaKXe BBIPAXKEHUH, COIepXalluX CTENeHH M Jiorapudmel. briaromaps nsydeHuio anredpanyeckoro marepuala



MPOMCXOAUT JaNbHEMIee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPaKTHOTO MBIIUICHUSI 00y4Yaromuxcs, GOpMHUPYIOTCS
HABBIKH JCAYKTHBHBIX PACCYKICHUH, paboThl ¢ CHMBOJBHBIMH (HOpMaMHM, MPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBHCHUMOCTEl B BHJE PaBEHCTB M HepaBeHCTB. AnreOpa mpeanaraer 3(¢QeKTHBHbIE HHCTPYMEHTHI IS PELICHUS
MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK s3bIKa HAYKU.

ConepkatenpHo-MeTonuueckast TuHuS «OyHKIMKM U TpaduKm» TECHO MEperuieTaeTcsl ¢ ApYTUMH JTHHUSMA
y4eOHOro Kypca, MOCKOIBbKY B KaKOM-TO CMBICIE 3aJaéT MOcieqoBaTeNbHOCTh M3y4YeHUs MaTepuaina. M3yueHue
CTCMICHHOM, MOKa3aTeNbHOH, JIOrapu(pMHUUECKOW W TPUTOHOMETPUYECKUX (YHKIHHA, MX CBOHCTB M TpaduKOB,
WCTOJIb30BaHKe PYHKIMIA AJIS pELICHUs 3a/1a4 U3 IPYTruX Y4eOHBIX MPEIMETOB U pealbHON KU3HHU TECHO CBSI3aHO KaK
C MaTEMAaTH4YCCKUM aHaJIM30M, TaK U C pCHICHUEM ypaBHCHI/Iﬁ 1 HCPAaBCHCTB. HpI/I 9TOM 60J'H)IHOC BHUMAHUC YACIIACTCA
(I)OpMHpOBaHI/IIO YMCHUSA BbIpAKaThb q)OpMy.HaMI/I 3aBUCUMOCTHU MCXKIAY pPAa3IMYHBIMH BCIMYWHAMH, HCCIICOOBATH
MOJTy4eHHbIC (PYHKIIMHU, CTPOUTH UX Ipaduiku. MaTepual 3Toi CoAep KaTeNbHOMN JIMHUK HAIICJICH Ha pa3BUTHE YMEHUH
U HaABBIKOB, ITO3BOJIAIOHIUX BBIPAXKATH 3aBUCUMOCTH MCEXKAY BCIMYMHAMU B pa3anHoi/'1 (bopMe: aHaHHTHQ€CKOﬁ,
rpaduyeckoii U cnoBecHor. Ero n3ydeHue criocoOCTBYeT Pa3BUTHIO aITOPUTMHUECKOT'O MBIIIICHHUS, CIIOCOOHOCTH K
000OIIICHNIO U KOHKPETU3AIUH, UCIIOJIb30BaHUIO aHAIOT HiA.

ConepxxarenpHas nuHMs «Hadana MaTeMaTHyecKoro aHain3ay MO3BOMISET CYIIECTBEHHO PACHIUPUTH KPYT Kak
MAaTEMATHUYCCKUX, TaK U MPUKIIAJHBIX 3ada4, JOCTYITHBIX O6y‘{aIOHII/IMC$I, TaK KaK y HUX MOABJIACTCA BO3MOXHOCTH
CTPOUTH rpauKu CIOKHBIX (QYHKIMH, ONpenensaTs UX HauOOoIbIINe 1 HAUMEHBIIINE 3HAYCHNUS], BBIYHCIISITh TUIOIIA TH
¢duryp u oOBEMBI Tel, HAXOAUTH CKOPOCTH U YCKOpEHUs mporeccoB. JlaHHas cojepKaTenbHas JIMHUS OTKPBIBAET
HOBBIC BO3MOXXHOCTHU IMOCTPOCHUA MATEMATUYCCKUX MOI{G.]'IGIZ pCajIbHBIX CI/ITY&HI/IIZ, IMO3BOJIACT HAXOAUTH HANITYUIIICE
pelieHue B TPHUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHUYECKHX, 3a/JadaxX. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYECKOr0 aHalM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOro, (HhOpMaTbHO-IOTHYECKOTO W KPEaTHBHOTO
MBIIIJICHU A, q)OpMI/IpOBaHI/IIO YMeHI/II\/’I pacno3HaBaTh MPOABICHNA 3aKOHOB MaTEMATHUKU B HAYKE, TEXHUKE U UCKYCCTBE.
OO0yuarorecst y3HAIOT O BBIIAIOIIUXCS Pe3yIbTaTax, MOJYICHHBIX B XOJI€ pa3BUTHI MATEMaTHUKH KaK HAYKH, U 00 UX
aBTOpax.

ConeprxarenbHo-MeTonu4ecKast THHHS «MHOXECTBA U JIOTHKa) BKIIIOYAET B CE0s1 AIIEMEHTHI TEOPUU MHOXKECTB
M MaTeMaTHYeCKOH JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe npeacCTaBJICHNUA MPOHU3BIBAIOT BECH KYpPC IIKOJILHOM
MaTeMaTHKM M MpeiaraloT HauOojiee YHHUBEPCANbHBIN $3bIK, OOBEAMHSIONIMI BCE pa3ieibl MaTeMaTHKH U €€
MIPIJIOKEHHH, OHU CBA3BIBAIOT Pa3HbIe MaTeMAaTHYECKHe NUCIIUIUIMHBI M UX MPUIIOKEHUS B equHoe 1enoe. [loatomy
Ba)KHO J1aTh BO3MOXKHOCTH 00YYaromeMycsi IOHIMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTHKH
Y WCIIONIB30BaTh €ro ISl BBIPAKEHUSI CBOMX MEBICIEH. J[pyruM BaKHBIM IIPHU3HAKOM MAaTEMAaTHKH KaK HayKH CIEIyeT
MIPU3HATh CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHWN W CIIEOBAaHUE OMNPEACIEHHBIM IIPABHJIAM TIOCTPOCHUS
JIOKa3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTEMaTHYeCKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIICHUST O0YYAIOMINXCsI, TIO3BOJISIET UM CTPOMTH CBOM PACCYXKJICHHS Ha OCHOBE JIOTMYECKUX MPaBUII, GOpMUpPYET
HAaBBIKM KPUTUYECKOTO MBITILTICHUSI.

B yde6HOM Kypce «AnreOpa i Hadana MaTEMaTHYeCKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTHIECKOTO
MOJIENTIIPOBAHMS, KOTOpPBIE MPU3BaHBI COCOOCTBOBATH (POPMHUPOBAHMIO HABBIKOB MOCTPOSHHS MOJENEH peahbHBIX
CUTyaIliii, WCCIEeNOBAHMS OJTUX MOZENeH C TOMOIIBI0 ammapara ajareOpsl W MaTeMaTHYecKOoro aHain3a,
WHTEPIPETAI[NH MOMYISHHBIX Pe3yabTaTOB. TaKre 3a1aHus BIUIETEHBI B KXKABIH U3 Pa3AeioB MPOTrPaMMBbI, TOCKOIBKY
BECh MaTeprajl yaeOHOro Kypca IUPOKO UCIIONB3YETCS U PelIeHus MPUKIaAHBIX 3a1ad. [Ipu perreHnn peanbHbIX
MPaKTUYECKUX 33Jad OOydJaromIuecs: pa3BUBAIOT HAONMIONATENFHOCTh, yMEHHE HAaXOMUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HWCIONB30BAaTh AHANIOTHIO, 0000IIATh M KOHKPETHU3WPOBATH IMpodieMy. JleaTenpbHOCTh IO
(hopMUPOBAHUIO HABBIKOB pEIICHUS] MPUKIAJHBIX 337ad OPraHU3yeTCs B IPOIECCe M3YUEHUS BCEX TeM y4eOHOTo
Kypca «Anredpa 1 HadaIa MaTEMaTUYECKOTO aHAIN3ay.

Ha m3ydenue yueOHOTO Kypca «Ajiredpa W Hadanda MaTeMaTHUECKOTo aHalln3a» OoTBomuTcs 272 daca: B 10
kiacce — 136 gacoB (4 vaca B Heemo), B 11 ximacce — 136 gacoB (4 9aca B HEIEITIO).



COJEPXAHUE OBYYEHUA
10 KUIACC

Yucna v BIYMCICHUS

Panmonanshbie uncna. OOBIKHOBEHHBIE U IECSITUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHBIE TEPUOAUYECKHIE APOOH.
[Ipumenenue npobeii U MPOLIEHTOB AJS PElICHHs NPUKIATHBIX 33a]ad U3 Pa3IUuHBIX OTpaciiedl 3HaHWH U peajbHOM
KU3HU.

HelicTBuTenbHbIE 4YHCIA. PanuoHanbHBle W HppalMOHANBHBIE YWCTA. ApU(METHYECKUE OINeparuul C
JICHCTBUTEIBHBIMY YK CIIaMHU. MOTyJb IEHCTBUTEIBHOIO YUCIIA U €r0 CBOMCTBA. [IpuOnnKEHHbBIC BEIYUCIICHUS, IIPABUJIa
OKpYTJIEHHUS, IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BBIYMCICHHN.

Crenenp C 1eIbIM MoKaszatenieM. buHom HprotoHa. Vcmonb3oBanue monaxomsied (QOpPMBI  3alucH
JEMCTBUTENBHBIX YHCEN JUIS pelleHHs] MPAKTUYECKUX 3a7a4 U MPeCTaBICHUs JaHHbIX.

Apudmernyecknii KOpeHb HATYpaJIbHOM CTETIEHN U €r0 CBOWCTBA.

CrereHb ¢ palioHaILHEIM ITOKa3aTelIeM U € CBOWCTBA, CTEIIEHD C ICUCTBUTEIHHBIM MOKA3aTEIEM.

Jlorapugwm uucia. CoiicTa jorapudma. JecssTuunbie U HaTypabHbBIC JOorapru(MBbIL.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO
apryMmeHTa.

YpaBHeHHs M HEPABEHCTBA

ToxaecTBa 1 TOXAECTBEHHBIE TPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE YPAaBHEHUS U
ypaBHEHUs-clieAcTBUA. HepaBeHCTBO, pellieHrne HepaBeHCTBA.

OCHOBHBIE METOJBI PEIICHUSI LENbIX U JIPOOHO-pAllMOHAJBHBIX YPaBHEHWH W HEPABEHCTB. MHOTOUYIEHBI OT
OJIHON mepeMeHHOH. [leneHne MHOrodjeHa Ha MHOIOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrowieHbl C LEJIbIMH
ko durmentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBHIX BRIPAKEHUH, COIEPKAIIIX CTEIIEHN U KOPHH.

Wppanmonansable ypaBHeHNs. OCHOBHBIE METO/BI PEIICHUS HPPAIIHOHANBHBIX YPAaBHEHHN.

[loxazaTenpHbie ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHNUS TIOKAa3aTEeIbHBIX YPaBHEHHI.

[IpeoOpazoBaHne BEIPa)KEHUH, COMEPIKANTUX JIOTAPH(DMBL.

Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIC METOJIBI PEIICHUS JIOTAPUPMHUECKUX YPABHEHUH.

OcHoBHBIE TpHUTOHOMeTpuYeckue (opmyinbl. [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BhIpaKeHHUU. Perenne
TPUTOHOMETPUYECKUX YPABHEHUU.

Pemenmne cuctem MUHEHHBIX ypaBHEHHI. MaTpuIla CUCTEMBI JIMHEHHBIX ypaBHEHUN. ONpenenuTeh MaTPHITBI
2x2, ero TeOMETPUIECKUN CMBICI ¥ CBOMCTBA, BRIYKCICHNUE €T0 3HAYCHUS, IPUMEHEHNE OIPEACTUTENS TSl PEeIlCHs
CHUCTEMbl JIMHEWHBIX YypaBHEHMU. PelieHue NpUKIAAHBIX 3ajlad C TMOMOIIbI0 CHUCTEMBbI JIMHEWHBIX YpaBHEHUH.
HccnenoBanue mocTpOSHHON MOIENH C TOMOILBIO MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoenne maTeMaTHYECKUX MOJEIEH peanbHOM CUTyalluM C I[OMOIIbK) YpPaBHEHUW U HEPABEHCTB.
[IpumeHenue ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEeMAaTHYECKUX 3a/1a4 M 3a/1a4 U3 Pa3TUIHbIX 00JIacTel HAYKH U
peanbHOM KU3HHU.

DyHKUUU U rpaguKH

Oyukimsa, crnocodsl 3amaHus ¢GyHkuuu. B3amMuo oOpatHble (yHkiuu. Kommosumus ¢yskmmid. ['padux
(dhyHKIIIH. DNeMeHTapHbIe MpeoOpazoBaHus rpaduKoB (HyHKITHIA.

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui ¢yHkunn. Hymn ¢yHkmmm. [IpoMexyTKi 3HaKOIOCTOSHCTBA.
Uérnsie n HeuétHble QyHKInU. Ilepuomnnueckne dyHkmuu. lIlpomMexxyTkn MOHOTOHHOCTH (DyHKIMH. MakCHMyMBl H
MUHUMYMEBI QpyHKIIMK. Hanbomnpiee 1 HanMeHpIlee 3HaYeHNS (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinas, xBajgpaTU4HAs W APOOHO-THHEWHas (YHKIUWA. DIIEMEHTapHOE HCCIIEeIOBAaHWE W IMOCTPOSHHE WX
rpaduKoB.

Crenennas (yHKIHS ¢ HATypaIbHBIM U IIeJBIM TIoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa 1 TpaduK KOPHS
N-oii cTereHn Kak (pyHKIUN 0OpaTHOM CTENEHH ¢ HATYypaJbHBIM MIOKa3aTeIeM.

[lokazatenpHas u JorapudmMudeckas GyHKIHH, MX CBOHCTBa U rpaduku. Mcmoms3oBanue rpadukoB (QyHKIUI
JUTSI pELICHUS YPaBHEHUM.

Tpuronomerpudeckas OKpY>KHOCTb, OIIPEEIeHNEe TPUTOHOMETPUYECKIX (DYHKITHI YUCIIOBOTO apryMeHTa.

OyHKIIMOHAIIFHBIE 3aBUCUMOCTH B PEANIbHBIX IIpoIieccax u sABIeHHsX. | paduku peaabHBIX 3aBUCHMOCTEH.

Havyayia MaTeMaTH4eCKOr0 aHAIN3A

[locnemoBaTensHOCTH, CIOCOOBI 3aJaHWs TIOCIEAOBATENbHOCTEH. MeTojx MaTeMaTH4eCKOW WHIYKITUH.
MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEAOBATENBHOCTH. VCTOpHA BO3HMKHOBEHUS MAaTEMaTHYECKOrO aHalM3a Kak
aHann3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reomerpuyeckas nporpeccu. beckoHeuHO yOBIBaromasi reoMeTpudecKas MpOrpeccus.
CymMma OeckoHeuHO yObIBaloOIIel reoMeTpruecKol mporpeccuu. JIMHEHHBIM M 3KCHOHEHUMAaNbHBIA pocT. Yucio e.
®dopmMyna CI0XKHBIX NPOLEHTOB. Vcronbp30BaHne MpOrpeccuu Il pelieHus peasIbHbIX 3a]a4 MPUKIAJHOIO XapaKkTepa.



HenpepriBHbIe QyHKIINM 1 X cBOiicTBa. ToUKH pa3peiBa. ACUMITOTH rpadukoB GyHKIMA. CBOKCTBa QyHKIMI
HENpEepbIBHBIX Ha OTpe3ke. MeTroa WHTEpBaJOB Ul pelleHus HepaBeHCTB. IIpuMeHeHHe CBOWCTB HEMpPEphIBHBIX
GyHKUUHT U1 peleHns 3a1a4.

[epBas u BTopas npousBoAHble PyHKIMH. ONpeaeneHue, TeOMETPUUEeCKUN U PU3MYECKUH CMBICIT TIPOU3BOIHOM.
VYpaBHeHHe KacaTenbHOH K rpaduKy QyHKIHM.

[IpousBoaHbie >nmeMeHTapHBIX (GYyHKOUH. [Ipom3BogHas CyMMBI, NMPOHM3BEICHHUS, YaCTHOIO W KOMIIO3UIMH
byHKUIUH.

MHo:kecTBa M JIOTHKA

MHoecTBO, Omepaluyd HaJ MHOXXECTBAMH MU UX cBoicTBa. [uarpammel Oiinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOTO allfapara Jilsl OMCaHUs pealbHbBIX IIPOIIECCOB U SABJICHUH, IPU pellIeHNH 3a]1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTH4ECKOrO OOBEKTa, CIEICTBHE, J0KA3aTENbCTBO, PABHOCHIIbHBIE
ypaBHEHUS.

11 KUIACC

Yucaa u BbIYUCTEHUS

HartypanbHpie u menbie ymcna. [lpuMeHeHne MPU3HAKOB METUMOCTH IEIBIX YHCET, HAUOONBITUN 0Omuit
nenutens (nanee — HOJl) u nHaumensiiee obmiee kpatHoe (nanee — HOK), ocratkoB mo mojyinto, anroputma EBkinia
JUTSI pEIICHHsI 33719 B IIEIBIX YHCIIAX.

Komnuiekcupie umcna. AnreOpamueckas W TPUTOHOMETpHYecKas (OpPMBI 3amMCH KOMIUIEKCHOTO YHCIA.
Apudmerndyeckre orepanuud ¢ KOMIUIGKCHBIMH YHClIaMu. V300pakeHHe KOMILIEKCHBIX YHCET Ha KOOPIMHATHOH
mwiockoctu. @opmyna Myaspa. KopHu N-oif cTeneHr U3 KOMILUIEKCHOTO urcha. [I[puMeHeHne KOMIUIEKCHBIX YUCEN I
perienus GU3NIECKUX 1 TEOMETPUUECKUX 3a1ad.

YpaBHeHus U HEPAaBEHCTBA

CucreMa W COBOKYITHOCTh YPAaBHEHHWM W HEPAaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-CJICICTBHSL.
PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHYECKHX YPABHEHHM C ITOMOIILI0 TPUTOHOMETPHUYIECKOW OKPYKHOCTH. PemieHune
TPUTOHOMETPUIECKUX HEPABEHCTB.

OcCHOBHBIE METOJIBI PELICHHSI TOKA3aTENbHBIX U JIOTapU(PMHUIECKIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PELICHHS] UPPALMOHATFHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS] CICTEM M COBOKYITHOCTEH paIliOHANBHBIX, HPPAIMOHAIBHBIX, OKA3aTEIbHBIX U
sorapu(pMUUECKIX ypaBHEHHI.

YpaBHEeHUA, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu.

[IpumeHenue ypaBHEHHH, CHCTEM M HEPABEHCTB K PEUICHHIO MaTEeMaTHYECKUX 3ajad ¥ 3a7ad U3 Pa3IMIHBIX
o0yracTeil HayKy U peaslbHOM KU3HU, HHTEPIIPETAINS TTOTYIEHHBIX PE3YIIbTATOB.

DyHKUUU U rpaguKH

I'padmk xommosmmumu ¢yHknuid. ['eomerpudeckne o0pa3sl ypaBHEHHH W HEPABEHCTB Ha KOOPIWHATHOH
MIJIOCKOCTH.

Tpuronomerpudeckue GyHKINAN, UX CBOWCTBA U rpaduKm.

I'padmyeckne MeTomsl pelieHUss ypaBHEHHH ¥ HepaBeHCTB. | 'padudeckne MeTOApl pemieHHs 3afad ¢
MapaMeTpaMu.

Hcnonr3oBanue rpagukoB QyHKINHN I UCCIEAOBAHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPhIE BOSHUKAIOT MPH
pelIeHu 33124 U3 APYTUX YIEOHBIX PEAMETOB H PeaTbHON KU3HMU.

Hauyana MaTeMaTH4ecKoro aHajm3a

[IpumeHeHue TPOM3BOAHON K HCCIENOBAaHUIO (PYHKIMA HA MOHOTOHHOCTH M OSKCTpeMymbl. HaxoxneHue
HauOOJBIIEro ¥ HANMEHBIIIEr0 3HAaYeHUH HelTpephIBHON (YHKIINY Ha OTpE3Ke.

[IpumeHeHue MPOU3BOTHON IS HAXOXKISHHS HAVITYUIIIEero PEelleH s B MPUKIIAIHbBIX 3a/1auax, s OrpeeseHus
CKOpPOCTH W YCKOPEHUS TpoIiecca, 3aJaHHoro (JOpMyIToil HITH TparKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOOOpasHbIX. llepBooOpasHbie anmemeHTapHbIX G(yHKIMA. [IpaBnma
HaXO0XJICHUS TIEPBOOOPa3HEIX.

WuTerpan. ['eomerprdueckuii cMbICH HHTErpaja. Beraucnenue onpenenéHHoro naTerpaia o ¢popmyie HeroToHa-
JletiOHuLA.

[IpumeHeHue HHTErpaa Ui HaXOXKJCHUS TUIOMIAeH MIIOCKUX QUTyp U 00bEMOB T€OMETPUIECKIX TEl.

[Ipumeps! pemennit qudepeHnnanbHbBIX YpaBHEHNH. MaTeMaTHIeCcKoe MOISTTUPOBAaHUE PEANTbHBIX ITPOIECCOB
¢ moMomIbIo ¢ depeHInaIbHbIX YpaBHEHNH.



IJIAHAPYEMBIE ~ PE3VYJIBTATBI OCBOEHUS VYEBHOI'O KVYPCA «AJI'EBPA 1 HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEAHEI'O OBLIEI'O
OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

c(hOPMHUPOBAaHHOCTh TPAXKJAHCKONH TO3MIMK OO0YYaroIIerocss Kak aKTUBHOTO W OTBETCTBCHHOTO YJICHA
POCCUIHCKOr0O OOIIECTBa, MPEACTABICHHUE O MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHUE B3aMMOACHCTBOBATH C
COIIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSMH U Ha3HAUYCHUCM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS S

c(hOPMHUPOBAaHHOCTh POCCUHCKONW TPa)JTaHCKOW HWICHTUYHOCTH, YBKEHHS K MPOIUIOMY M HACTOSIIEMY
POCCHIICKOM MaTEMaTUKH, LIEHHOCTHOE OTHOLIEHHUE K JOCTHXKEHUSM POCCUMCKUX MaTEMaTUKOB M POCCUICKOU
MaTeMaTHYECKOH IIKOJIbI, UCIIOJIB30BAHUE 3TUX JIOCTH)KCHUH B IPYTMX HayKax, TEXHOJIOTUAX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE JIyXOBHBIX IICHHOCTEH POCCHICKOr0o Hapoja, C(HOPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTO TOBEICHUS, CBI3aHHOTO C MPAKTUUECKUM MPUMEHEHHEM JTOCTIKEHUN HAYKH W JIEITENBHOCTRIO YUEHOTO,
OCO3HaHHWE JTMYHOTO BKJIAJIa B IOCTPOSHHE YCTOHYHUBOTO OYAYIEro;

4) 3cTeTH4YeCKOr0 BOCIUTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETHKY MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ad,
peIIeHuH, pacCyKIeHUH, BOCIPUUMYNBOCTh K MATEMATHYCCKAM aCTIEKTaM Pa3IMYHBIX BUIOB MCKYCCTBA;

5) pu3uveckoro BoCMTAHUSA:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTh MaTEMaTHIECKIE 3HAHNS B MHTEpEcax 3I0pPOBOT0 U 0€30IMacHOro oopasa
JKU3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO (30POBOE MHUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATHH U
OTJIbIXa, peryispHas (U3nyYecKas aKTUBHOCTh), (H3WYECKOE COBEPIICHCTBOBAHME IPH 3aHATHUAX CIIOPTHBHO-
03JI0pOBUTENBHON JESITEIHHOCTHIO;

6) TPyA10BOr0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYJy, OCO3HaHUE [IEHHOCTH TPYIONIOOUs, MHTEpEC K pas3iuyHbIM cepaM mpodeccrnoHambHOM
JESTEIBHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ MPIIIOKCHUSIMHI, YMEHHUE COBEPINATh OCO3HAHHBIN BHIOOp OymyIIei
npodecCH M pPea30BbIBATh COOCTBEHHBIC XKH3HEHHBIC IUIaHBI, TOTOBHOCTH M CIOCOOHOCTh K MAaTEMAaTHUYECKOMY
00pa3oBaHMI0 W CaMOOOPAa30BAHHUIO HA MPOTSHKEHWU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUHU
MPAKTHYECKUX 3a]]a4 MAaTEMaTUYECKON HAPABIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHMS

chOpMHUPOBAaHHOCTH SKOJIOTHIECKON KYIbTYPBI, TOHUMAHUE BIMSHAS COITHATbHO-YKOHOMHUYECKHX ITPOIIECCOB Ha
COCTOSIHME TPHPOJHONM M COIMATBHOM Cpelbl, OCO3HAHWE TJO00ANFHOTO XapaKTepa SKOIOTHYECKHX IPodieMm,
OpHEHTalnd Ha TpPUMEHEHHEe MaTEeMAaTHYeCKUX 3HAHWWA IS pelIeHus] 3aJad B O0JacTH OKpPYXKaromeHd Cpemsl,
[JIAHUPOBAHKE MTOCTYIIKOB U OLICHKU UX BO3MOXHBIX MOCIEACTBUH JJI1 OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSL:

cOpMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U
OO0IIIeCTBEHHON MPaKTHUKH, TOHUMAaHHE MaTeMAaTHUIeCKOW HAayKH Kak c(ephl YemoBEYeCKON NesITeIhHOCTH, 3TAIOB e
Pa3BUTHUS U 3HAYMMOCTH JJIS1 PA3BUTHS LIMBUIIA3ALNY, OBIAJACHUE SI3bIKOM MAaTEMATHKU U MaTEMAaTUUYECKOU KYJIbTYpOH
KaK CpEACTBOM IIO3HAHUS MHpPA, TOTOBHOCTh OCYLUECTBJSATh MPOCKTHYH) U HCCIECAOBATEIBCKYIO AESTEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPcAIbHbIE Y4eOHbIE e CTBUS

BazoBble Tornueckne geicTBus:

BBUIBJIATh M XapaKTEpPH30BaTh CYIIECTBEHHBIC HMPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHI
MEKAY NOHATHAMH, HOPMYIINPOBATh ONPEAEIECHHS IOHATHI, YCTaHABJIMBATh CYLIECTBEHHBII NPU3HAK KIacCU(pUKALNH,
OCHOBaHUS JUI 0000IIEHUS U CPaBHEHHS, KPUTEPHH TPOBOJMMOTrO aHAIIN3A;

BOCIIPMHUMATbh, (OPMYJIUPOBAaTh U MNPeoOpa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE M OTPHULATEIBHBIC,
€IMHUYHBIC, YACTHBIE U OOIHE, YCIOBHBIE;

BBISIBJIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (paKTax, JaHHBIX, HAOIIONEHUAX
U YTBEP)KICHUSIX, IPEATIAraTh KPUTEPHUH U1 BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIIONB30BAaHUEM 3aKOHOB JIOTWKH, AECAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIOYEHHH,
YMO3aKJIFOUEHHH 110 aHAJIOTHH;

MPOBOANUTH CaMOCTOATENBFHO JOKA3aTebCTBA MATEMAaTHYECKUX YTBEPKACHUH (IpsSMbIE M OT MPOTHUBHOIO),
BBICTpaMBaTh apryMEHTAIMIO0, MPUBOAUTH MPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXACHHUS W
BBIBOJIBL;



BBIOMPATH CIIOCOO pelieHus yueOHOM 3aauu (CpaBHUBATH HECKOJIIBKO BAPHAHTOB PEIICHHS, BRIOMPATh Hanboee
MOXOAIINI ¢ y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX KPUTEPHER).

Ba3zoBble Hccie10BaTeIbCKHE AeCTBUS:

HCIONB30BaTh BOMPOCHI KaK HCCIIECMOBATENLCKANA HWHCTPYMEHT TIO3HAHHS, (OPMYJIHPOBATH BOMPOCHI,
(buKcHpyrolliie TPOTHBOpEUHe, NpodiieMy, YCTaHABIMBATH WCKOMOE U JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO TO3UIIMIO, MHEHHE;

MPOBOANUTE CAMOCTOSATEIBHO CIUITAHUPOBAHHBIN SKCICPUMEHT, MCCICIOBAHKE 110 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHUYECKOro OOBEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy OOBEKTAMH, SBICHUSIMH,
MPOLIECCaMU;

CaMOCTOSATEIBHO (POPMYJIUPOBATh OOOOINEHUS M BBIBOABI 0 pe3yibTaTaM MPOBEASHHOIO0 HAOIIOJICHUS,
HCCIICIOBaHMUs, OIIEHUBATH JOCTOBEPHOCTD MOJTYUEHHBIX PE3Y/IHTATOB, BEIBOJAOB M 000OIIEHHMIA;

MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh TPEIONOKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6oTa ¢ nunopmanueii:

BBISBJIATH JeUIMTH HHOOPMAITUH, TAaHHBIX, HEOOXOIMMBIX JJIsS OTBETA Ha BOIPOC U JJIsl PEIICHUS 3a/1auu;

BBIOMpaTh WHPOPMAIMIO W3 HMCTOYHWKOB pPa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3HPOBATH U
HWHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMIHBIX BUJOB U ()OPM IPEACTABICHHUS;

CTPYKTYPHPOBATh UH(POPMAIIHIO, TIPENICTABIATE € B Pa3IHUHBIX (hOpMax, WILTIOCTPUPOBATH TPpadUIeCcKH;

OlIEHUBATh HAJEKHOCTh HHPOPMAIMH IO CAMOCTOSITENIEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbBIE YUeOHbIE AeiiCTBHSA

Oomenue:

BOCIIPHHUAMATH M ()OPMYIIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBUSMH U IEISIMU OOLICHUS, SICHO, TOYHO,
I‘paMOTHO BBIpa)KaTB CBOIO TOT-IKy 3peHI/I$I B YCTHBIX 1 IMMACBbMCHHBIX TCKCTaX, AaBaTbhb INTOACHCHHA I10 XOJIy peHIeHI/IH
3a/1a4d, KOMMEHTUPOBATh MTOJIyYEHHBIN Pe3ysbTaT;

B Xone OOCYXICHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIeMbl, pelIacMON 3aJayH,
BBICKA3bIBAaTh UJICH, HALICIICHHBIC HA ITONCK peIHeHI/ISI, COITIOCTABJISAATH CBOHU CY)K)IGHI/ISI C CY)KJICHI/ISIMI/I llpyTI/IX y‘IaCTHI/IKOB
Janora, oOHapy»XMBaTh pa3indyre U CXOJICTBO IMO3MIINH, B KOPPEKTHOU (hopMme (GopMyIHpOBaTh pa3HOTIIACHS, CBOH
BO3PaKCHUS,;

MPEACTABIIATh PE3YJIbTaThl PEIICHHS 3aJadyd, OSKCICPUMEHTa, MCCIACIOBAHMS, IIPOEKTa, CAMOCTOSTEILHO
BBIOMpaTh (POPMAT BHICTYILICHHS ¢ YYETOM 3a7a4 IPE3CHTAIMU U OCOOCHHOCTEH ayqUTOPHUH.

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe AeiicTBUS

Camoopranusanusi:

COCTaBIIATH IUIAH, AITOPUTM PEUICHHs 3a/1a4H, BRIONPATh CIIOCO0 PEIICHUs ¢ YU4ETOM MMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BapHAHTHI PEIICHNH C yIETOM HOBOM HH(pOPMALINH.

CaMOKOHTPOJIb, IMOLUMOHATBHBII HHTE/JIEKT:

BJIAJICTh HABBIKAMHU ITO3HABATENILHOW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI W MBICIUTENBHBIX
MIPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS ITPOIecca M Pe3yiabTaTa PeIIeHUs
MaTeMaTHUEeCKOH 3aJ1a49M;

IpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHWH 3a/ladd, BHOCHTH KOPPEKTHWBHI B
JEATETbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX, HAHICHHBIX OMINOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa IEIN U YCIOBUAM, OOBSACHATH IPHUYUHBI JOCTHKCHHS WA HETOCTIDKCHHUS
PE3yIbTATOB JIEATELHOCTH, HAXOANUTH OMIMOKY, TaBaTh OLEHKY MIPHOOPETEHHOMY OIBITY.

CoBMecTHasI 1eATEIBHOCTD:

MOHMMATh M HCIONB30BAaTh MPEHMYIIECTBA KOMAaHAHONH M WHIVBHIYaJbHOW paOOTHI MPH PEHICHWH Y4eOHBIX
3aj1a4, IPUHAMATh [1eJTb COBMECTHOM JIESTEIFHOCTH, INITAHUPOBATh OPTaHU3AINI0 COBMECTHOH paboThI, paclpeessiTh
BHJIBI paboT, JOTOBapHUBATHCS, OOCYKIIATh MPOIIECC M Pe3yabTaT paboThl, 0000IIATh MHEHHUS HECKOIBKUX JIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTel (0OCYXIeHus, OOMEH MHEHWH, «MO3TOBBIC IITYPMBI» W HHEIE),
BBITIOJTHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOM JACHCTBHS C IPYTMMH WICHAMHU KOMaH/Ibl, OIICHUBATh KAYECTBO
CBOET'0 BKJIaJ1a B OOIIMI IPOIYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aHMOCHCTBUSL.

HPEJIMETHBIE PE3YJIBTATHBI

K xoHmy o0yuenus B 10 ki1acce 00y4aromuiicss MOTYyYUT CIEAYIONINE MPEIMETHBIC PE3YIIBTATHI IO OTJASIbHBIM
TeMaM pabouell mporpaMmsbl yueOHOro Kypca «Anredpa 1 Havajla MaTeMaTHYeCKOro aHAIIN3ay:

Yuca 1 BLIYHCIEHHS:

CBOOOJTHO OIMEPUPOBATh MOHSITUSAMU: PAlMOHAIBLHOE YMCIIO0, OCCKOHEUYHAs MepHoandecKas IpoOb, MPOICHTHI,
HppaLOHATBHOE YU CIIO, MHOXKECTBA PALIMOHATIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOJLYJIb IEHCTBUTEIBHOTO YUCIA;

MPUMEHSATH JIPOOU ¥ MPOIIEHTHI IS PEIICHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciell 3HaHUH U peabHOU
JKU3HU,



MIPUMEHSTH TTPUOIIMKEHHBIC BRIYMCIICHHS, TTPABUJIA OKPYTIICHUS, TPUKUAKY U OIEHKY Pe3y/IbTaTa BEIUNCICHUH;

CBOOO/IHO OMEpPUPOBATH MTOHSATHEM: CTEIEHb C LEIBIM TOKa3aTeleM, UCIIOIb30BaTh MOAXOASIIYIO GOpMY 3aIucH
JeWCTBUTEIBHBIX YUCEN JUISl PEIICHHUS MPAKTUYECKUX 3a7a4d U PEICTaBICHUS JaHHBIX;

CBOOO/IHO OMEPUPOBATH MOHATHUEM: apU(METHUECKUI KOpEeHb HATYpalbHOM CTEleHH;

CBOOO/IHO ONEpPUPOBATH MOHIATHUEM: CTEIICHD C PAllIOHATILHBIM [T0KA3aTeleM;

CBOOO/IHO OMEpPUPOBATH MOHATUSAMHU: JOrapu(M 4nciia, JecATHIHbIC U HATYpajibHbIE JIOrapu(MBL;

CBOOO/IHO OMEPUPOBATH MOHITUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOrO apryMEHTa;

OTEpUPOBATH MOHATHIMHU: APKCUHYC, aDKKOCHHYC U apKTaHTeHC YMCIIOBOTO apTyMEHTa.

YpaBHeHHSI H HepaBeHCTBA:

CBO60)IHO OIICpUPOBATHL IMOHATUAMU: TOXACCTBO, YpaBHCHUC, HCPABCHCTBO, PAaBHOCHUJIbHBIC YPABHCHHUA U
YPaBHCHUA-CICACTBUSA, paBHOCHUJILHBIC HCPABCHCTBA,

MPUMEHSTh Pa3IMYHbIE METOABI PEelIeHUs] PalOHAIBHBIX U IPOOHO-PAlMOHANBHBIX YpaBHEHUH, MPUMEHATH
METO/I MHTEPBAJIOB JJIS pEIICHUs] HEPABCHCTB;

CBO60}IHO OIICpUpOBaTL TMOHATHAMH: MHOI'OYJICH OT 0):[HOI>’I HepeMCHHOﬁ, MHOI'O4JIEH C LCIbIMU
ko3 umenTamMu, KOpHU MHOTOWICHA, IPUMEHSATH JIeJIeHHEe MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u
TeopeMy Buera quis pemenns 3agad;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CHCTEMa JIMHEWHBIX YPpaBHEHUH, MATPHIIA, ONPENEIUTENh MATPULIBL 2 X 2 H
€ro I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI, UCITIOJIB30BaTh CBOMCTBA ONpEaACIUTEIIA 2x2 JJIA BBIYMCJIICHUSA €0 3HAUCHUS, IPUMCHATH
ONpeACIUTCIIN g PCIICHUA CUCTEMBI JIMHEHHBIX ypaBHeHHﬁ, MOICINPOBATL PCAaIbHBIC CUTyallWH C ITOMOIIbLIO
CHCTEMBI JIMHEWHBIX YpaBHEHHMI, HCCIIENOBATh IOCTPOCHHBIE MOJEIH C TOMOILIBIO MAaTpHUIl W ONpeenuTesel,
HHTEPIPETUPOBATH MOIYYEHHBIA PE3YJIbTAT;

WCIIOJIb30BaTh CBOICTBA NIEHCTBHI C KOPHSAMH /ISl MPeoOpa3oBaHMs BBIPAKEHHH;

BBITTOJIHATH HpeOGpaBOBaHI/IH YHCJIOBBIX BBIpa)KeHHﬁ, coacpKaunX CTEIEHN C pallMOHAJIbHBIM ITOKAa3aTCIIEM

WCIIOJIb30BAaTh CBOMCTBA JIOrapu(pMOB JIIst TpeoOpa3oBaHus JIOrapu(hMHUUECKAX BBIPAKECHHIA,

CBO6OHHO OII€pUPOBATH IMOHATUAMU: HPPALHUOHAJIBHBIC, ITOKAa3aTCIIbHBIC U HOFapI/I(i)MI/IT-IeCKI/Ie YpaBHECHUA,
HaXOOUTh UX PCIICHUS C ITIOMOUIBIO PABHOCUJIBHBIX ITEPEXOA0B UJIIW OCYHICCTBIIAA IPOBEPKY KOpHefI;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYIIBI AJ1s TpeoOpa3oBaHMs TPUTOHOMETPUYIECKUX BRIPAYKEHHIA;

CBOOOJIHO OMEPUPOBATH OHSITHEM: TPUTOHOMETPHYECKOE YpaBHEHHE, IPUMEHSATh HEOOXOMUMbIe (POPMYITBI JUIsT
pelIeHusl OCHOBHBIX THUIIOB TPUTOHOMETPHYECKUX YPaBHEHUH;

MOJIENIMPOBATh pealibHbIe CUTYAIH Ha SI3BIKE alreOpbhl, COCTABIIATh BhIPAKEHUS, YPaBHEHUS, HEPABEHCTBA 10
YCIIOBHIO 3a]]a9H, HCCIE0BATh TIOCTPOSHHBIE MOJIENN C FICTIOIb30BAHMEM araparta anreopol.

DyHKUNU U TpaduKn:

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: (QYHKIHS, CIOCOOBI 3aJaHusi (QYHKIUH, B3aMMHO OOpaTHBIC (YHKIHUH,
KoMIo3unus GpyHKIuH, rpaduk QYHKIIUH, BBIIOIHATH dJIEMEHTapHBIC MPe00pa30BaHus rpa)uKOB (PYHKIIHA;

CBOOOTHO OMEPHUPOBATH MOHITHSIMH: 00JIACTh ONpPEeNeH s 1 MHOXKECTBO 3HaUeHUH (PYyHKIHUU, HYTH (YHKIIAH,
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOTHO OMEPUPOBATH MOHSATHIMH: YETHBIE W HEUETHBIE (PYHKIHH, MEPUONNYIECKHe (YHKIINU, TPOMEKYTKH
MOHOTOHHOCTH (DYHKITUHM, MAKCHMYMBl 1 MHHAMYMBI (PyHKIIMH, HaOOIbIIee M HAaMeHbIlee 3HadeHne (QYHKIINN Ha
MIPOMEXKYTKE;

CBOOOTHO OIEPUPOBATH TOHATHSMH: CTelleHHas (PYHKIMS C HATypalbHBIM M IENBIM TOKa3aTeleM, Tpadux
CTETeHHOW (DYHKIMU C HATYpaJbHBIM U IIeJIBIM ITOKa3aTeneM, TpaduK KOpHS N-Oi CTemeHH Kak (pyHKIHH OOpaTHOM
CTETIeH! C HaTypaJIbHBIM ITOKa3aTeleM;

OIIepHPOBATh TOHATUSIMU: JTMHEHHAS, KBapaTUIHAS U IPOOHO-TNHEHHAs (DYHKIIUH, BBITOIHATE IEMEHTApHOE
WCCIIEJIOBAaHNE U TIOCTPOEHUE UX T'pahUKOB;

CBOOOTHO OMEPUPOBATH MOHATUSMU: TTOKA3aTeNbHAsI U JorapudmMudeckas (pyHKIUH, UX CBONCTBA W TpadUKH,
WCIIONB30BaTh UX TPA(UKH IS PEIISHHs YpaBHEHUH;

CBOOOTHO OIEPHPOBATh MOHITHUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB, OMpEAesIeHUEe TPUTOHOMETPHIECKUX
(hyHKITHMI YMCIIOBOTO apryMEHTa;

WCIONB30BaTh TpadMKu (QYHKIUH IS NCCIIEAOBaHUS MPOIECCOB M 3aBUCUMOCTEH IIPH PEIIeHUH 33124 U3 APYTUX
Y4eOHBIX TIPEIMETOB U PeabHON KM3HH, BBIPAXKaTh (HOPMYIIaMH 3aBICHMOCTH MEXIY BEINYHHAMM,

Hauyana MaTeMaTH4eCKOro aHa/In3a:

CBOOOJTHO OTIIEPUPOBATH OHATUSAMU: apr(PMETHIECKast 1 TEOMETPHYECKas IPOrpeccHsi, 0eCKOHEUHO yObIBarOIIAs
reoMeTpuveckasl IMPOrpecCHsi, JIWHEHHBIA W JKCHOHEHIHAIBHBIA pOCT, (OpPMyIlia CIIOXKHBIX IPOILEHTOB, HMETh
MIPEJICTaBIIEHUE O KOHCTAHTE;

HCTIOJIB30BAaTh MIPOTPECCHUH ISl PELLICHUs] PEAIbHBIX 3aau MPUKIaJHOTO XapaKkTepa;

CBOOOZIHO ONEpUPOBATH MOHATUSMH: TIOCJEIOBATENbHOCTb, CIIOCOOBI 3aJaHUsl IOCIENOBATEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI 3apPOXKICHHUSI MAaTEMaTHUECKOTO aHaIM3a KakK
aHann3a 0ECKOHEYHO MaJbIX;

CBOOO/IHO ONEpHUPOBATh MOHATHAMHU: HellpepbIBHbIE (DYHKLMHU, TOYKH pa3pbiBa rpaduka GpyHKIMH, aCUMIITOTHI
rpaduka QyHKIUY;



CBOOOIHO ONEPHPOBATH MOHATHEM: (QYHKIH, HENPEPhIBHAS Ha OTPE3KE, MPUMEHSITH CBOWCTBA HEMPEPHIBHBIX
GyHKUME UIs pelieHus 3a1a4;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMH: TepBasi U BTOpas NpPOU3BOAHBIE (DYHKIMH, KacaTenbHas K Tpaduky
(dhyHKITIY;

BBIUUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOI'O M KOMIIO3UIMH ABYX (DYHKIIHHA, 3HATH IPOU3BOHbIC
3JIEMEHTapHBIX (PYHKINT;

WCTIOJIb30BaTh TEOMETPUUECKUI B (PU3NIECKUI CMBICIT POU3BOAHON AJIS peIIeHHs 3a1au.

MHoxecTBa U JIOTHKA:

CBO60)IHO OIICPUPOBATH MMOHATUAMU: MHOKECTBO, OIICpAlIMN HAZl MHOKCCTBAMU

HCII0JIB30BaTh TeOpeTI/IKO'MHO)KCCTBCHHBII‘/’I anmnapar il OnrucCaHus peajibHbIX IHPOLECCOB U HBJ’IeHHﬁ, Ipu
pelIeHnH 3a/1a4 U3 APYTuX Y4eOHBIX MPEIMETOB;

CBOOOZIHO  ONEPUPOBATH  MOHATUSIMH:  OMNpEACICHHE, TeOpeMa, ypaBHEHUE-CIE[CTBHE, CBOHCTBO
MaTeMaTHYECKOTr0 00BbEKTa, J0Ka3aTeNnbCTBO, PABHOCHIILHBIC YPABHEHHS U HEPaBEHCTBA.

K kon1y o0ydenus B 11 kJacce 00y4alonuics TOMYYUT CIEAYIONINE TPEAMETHBIE Pe3yIbTaThl 10 OTACIbHBIM
TemaM paboueit mporpaMMbl y4eOHOTO Kypca «Anre0dpa 1 Havana MaTeMaTHIecKoro aHaIu3ay:

Yucjaa ¥ BBIMHCJIEHH:

CBO60Z[HO OIICPpUPOBATH IMMOHATUAMU: HATYPAJIbHOC U LECJI0C YMCI0, MHOKECTBA HATYPAJbHBIX W LCIBIX YUCEII,
WCIONB30BaTh NMpH3Haku AenuMocty nenbix yucen, HOJ u HOK HaTypaipHBIX uncen A peleHus 3aaad, IpUMEHITh
anroput™m EBknnna;

CBOOO/IHO OIEpUPOBaTh MOHSATHEM OCTaTKa MO MOMYJIO, 3alMChiBaTh HATypalibHbIE YHCIa B Pa3IMYHBIX
TTO3UITMOHHBIX CUCTEMAaX CUUCIJICHU,

CBO6OHHO OIIE€pUpPOBATH MOHATUAMU: KOMINIEKCHOC YHUCJIIO U MHOXECTBO KOMIUICKCHBIX YHMCEI, IMPEACTABIATH
KOMITJICKCHBIC YHUClia B aareOpandeckoil U TPUTOHOMETPUYECKOW (opMe, BBHITONHITH apUPMETHUECKHUE OIepaluu ¢
HUMH U U300pa’kaTh Ha KOOPJAMHATHON IIJIOCKOCTH.

YpaBHeHHS H HepaBeHCTBA:

CBO6OHHO OIIE€PUPOBATH IHOHATHUAMU: UPPALHNOHAIBHBIC, IMOKA3aTCIbHBIC U J'IOFapI/I(i)MI/IT-IeCKI/Ie HEPABCHCTBA,
HaXOOUTh UX PCIICHUSA C ITIOMOLIBIO PABHOCUJIBHBIX ITEPEXO0B,

OCYIIECTBIIATH OTOOP KOPHEW NPHU pellleHHH TPUTOHOMETPUIECKOTO YPaBHEHUS;

cBOOOJTHO OIIEPHPOBATH IMOHATHEM TPUTOHOMETPHUIECKOE HEPABEHCTBO, TPUMEHSTH HE00X0IMMbIe (YOPMYIIBI IS
peLlIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEpPUPOBATh MOHATHSAMHU: CHUCT€Ma U COBOKYIHOCTh YPaBHEHHMH U HEPABEHCTB, PABHOCUJIBbHBIC
CHCTEMBI M CHUCTEMBI-CIICICTBUS, HAXOAUTh PELICHHUs] CUCTEMBl U COBOKYIHOCTEH pallMOHAJIbHBIX, UPPALMOHAIbHBIX,
[IOKa3aTeNbHBIX U JIOrapu(MUUECKUX YPaBHEHUH U HEPAaBEHCTB;

peliaTh palOHaJIbHbIC, HPpPALMOHAJIbHBIE, IIOKa3aTelbHbIE, JorapupMUUecKue M TPUTOHOMETPUYECKUE
YpaBHEHHUS U HEPABEHCTBA, COJEPIKAIME MOAYNIN U TApaMeTphl;

MIPUMEHSTh Tpaduueckue METOABI Ul PEIICHUS YpaBHEHUH 1 HEPaBEHCTB, a TAKOKE 3a/1a4 C IapaMeTpaMmy;

MOJIETIMPOBATh PEAbHBIE CUTYalluH HA SI3bIKE aNreOphl, COCTABIIAThH BHIPAKEHHS, yPAaBHEHUS, HEPABEHCTBA U UX
CHCTEMBbl IIO YCJIOBHIO 3aJadd, MCCJIENOBATh IIOCTPOCHHBIE MOJEIM C MCIIOIb30BAHUEM allapaTra anreOpsl,
HWHTEPIPETUPOBATH NOITY4YEHHBII pe3yIbTaT.

DyHKUUU U TpaduKu:

CTPOUTH I'paMKH KOMIO3UIMK (YHKLHH C IIOMOIIBIO 3JIEMEHTAPHOIO UCCIEN0BAHNSA M CBOWCTB KOMIIO3HIIMU
IBYX (DYHKIIHIA;

CTPOUTH FeOMeTpHUYECcKHEe 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHAME: TPa(pUKH TPUTOHOMETPHUECKUX (PYHKITUH;

MPUMEHSTH (YHKLIUH U1 MOAEIUPOBAHMS U HCCIICIOBAHNS PEATbHBIX MIPOLIECCOB.

Hauyana mareMaTu4eckoro aHajanza:

HCIOJIB30BaTh MIPOU3BOAHYIO VISl UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXoIuTh HanOoJIblIee U HAMMEHbLIIee 3HaUYeHNs (PYHKLNU HENPEPHIBHOM Ha OTPE3KE;

WCIOJIB30BAaTh MPOM3BOJHYIO sl HAXOXKICHUS! HAMJTYYILErO PELICHUs B IPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMUYECKUX, 3aJa4ax, Ui ONPEAEICHUS] CKOPOCTH M YCKOPEHHMS MTpoliecca, 3aJaHHOro (opMyJIol WK TpaduKoM;

CBOOO/IHO OMEpUPOBaTH MOHITUSAMH: MEPBOOOpa3Hasl, ONPEAENEHHBIM WHTErpasl, HaXOAUThH IEPBOOOpa3HBIE
3JIEMEHTapHBIX (PYHKIMH M BBIYUCIATH HHTErpas o Gopmyine HetoToHa-Jlelibunna;

HAXOIUTb IUIOLIAIN TUIOCKUX (UTYp 1 00BEMBI TEJ C TOMOLIBIO HHTErpaa;

HUMETh MpPEICTaBICHHE O MaTEeMaTHMYECKOM MOCIMPOBAHWM Ha NPHUMEpE cocTaBiieHHs Iud(epeHnalbHbIX
ypaBHEHUI];

pelarh NpUKIagHble 3a1a4H, B TOM YHCIIe COLHAaTbHO-3KOHOMHYECKOT0 U (PU3MUECKOT0 XapaKTepa, CPpeCTBaAMHU
MaTeMaTHYECKOr0 aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHBIE
Jl:;')ﬂ HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI Bcero | KonTpoabHbie (%ﬁg’gﬁg:gwue
padoThI pecypes
1 MHO3K€eCTBO AEHUCTBUTENBHBIX Uncesl. MHOrowieHsl. PalimoHanbHbIe ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX YPAaBHEHUM
2 Oynkunu v rpagpuku. CreneHHas GyHKIHS C HENbIM [T0Ka3aTeleM 12 1
3 Apudmernueckuii KopeHb N-oii cteneHu. MppannoHanbHble ypaBHEHUS 15 1
4 [TokazarenpHas ¢pyHkuus. [lokasarenbHble ypaBHEHUS 10 1
S) Jlorapudmuueckas pyHkus. Jlorapudpmuyeckue ypaBHEHUs 18 1
6 TpuronomeTpruyeckue BIpaXXEHUSI U YpaBHEHUS 22 1
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpeHmMe, 0600IIeHNEe, CUCTEMATH3AIIHS 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KIIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa31ejioB U TeM NPOrPaMMBbI KoHTpobHbie (uudposbIe)
n/n Bcero oGpa3oBaTeJibHbIE
padoThI pecypebl
1 HccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 ITepBooOpaszHas 1 MHTETpa 12 1
3 I'pacduku TpuroHoMerpuueckux GyHkiuii. TpuroHoMerpuyecKkue HepaBeHCTBA 14 1
4 HppanmonaibHbple, TOKa3aTeIbHbBIE U JIOTapU(PMUICCKUE HEPABEHCTBA 24 1
5 KommnekcHbie yncna 10 1
6 HarypanbHble u niensie yncna 10 1
7 CucTtembl paloHaNbHBIX, UPPAMOHATBEHBIX TOKA3aTENbHBIX U 12 1
Jorapu(MUYECKUX YpaBHEHHIA
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allns 3HAHUI 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacos DJIeKTPOHHBIE
Ne Tema ypoka Hara nupposbie
n/n Bcero KonTpoanusie H3ydyenusi | odpazoBaTejbHbIe
padoThI pecypeb

1 MHOXeCTBO, Onepaluy HaJy MHOXKECTBAMU U UX CBOMCTBA 1
2 Juarpammel Ditnepa-Benna 1
3 [IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOTO amniiapara i PelIeHus 3a1a4 1
4 PanmonansHabie yricna. OOBIKHOBEHHBIC U JIECATHYHBIE IpoOH, OECKOHEUHbIE 1

MEePUONYECKIE POOHU
5 Pammmonanpabie uncna. [IporeHTs 1
6 [MpumeHenue qpobel i pelieH sl MPUKIIaIHBIX 3a1a4 1
7 [TprMeHeHue MPOIIEHTOB JIJIsl pEIIeHNs TPUKIIAIHBIX 33134 1
8 eiicTBuTenbHbIE Ynca. PallnoHaIbHBIE M UPPALMOHAIIBHBIE YU CIIA 1
9 Apudmernyeckue ornepamu ¢ JeHCTBUTELHBIMU YUCIAMH 1
10 Mopyinb 1elCTBUTEIBHOIO YUCIIA U €r0 CBOKMCTBA 1
11 HpI/I6JII/I>KéI-£HI>IC BBIYHCIICHUS, TIPAaBUJIa OKPYTIICHHS, PUKUKA U OIIEHKa pe3ybTara 1

BBIYHCIICHUN
12 OCHOBHBIC METOMBI PEIICHUS IIETBIX YPaBHEHU U HEPABCHCTB 1
13 OCHOBHBIE METOBI PEIICHUS JPOOHO-PAITMOHAIEHEIX YPAaBHEHHI 1 HEPABEHCTB 1
14 Pemenuie niensix 1 IpoOHO-paAIIMOHATFHBIX YPaBHEHUH 1 HEPABEHCTB 1
15 MHorouseHbl 0T OJIHOM nepeMeHHoM. JleneHre MHOTrouJieHa Ha MHOTOUJIEH C 1

ocratkoM. Teopema besy
16 MHorowieHs! ¢ neasiMu ko3 durmentamu. Teopema Buera 1
17 Pemenue cucrem nuHeHHBIX ypaBHeHUH. CI0c00 TOJACTAHOBKA 1
18 Pemenne cucrem nuHeHBIX ypaBHeHUHA. Crioco0 CIIOKeHUs 1
19 Martpuna CHCTEMEI JIMHEUHBIX VypaBHeHI/H?I. OnpenenuTens MaTpuLbl 2X2, €ro 1

TeOMETPUIECKHIA CMBICIT M CBOMCTBA; BEIYHCIICHUE €T0 3HAUCHUS
20 OnpenenuTenb MaTpULbI 2X2, €ro FEOMETPUUYECKUN CMBICIT U CBOMCTBA; BEIYHUCIICHUE 1

€ro 3Ha4YeHUus
21 [TpumeHeHue onpenenuTens A PEIeHNs CUCTEMbI IMHEWHBIX YpaBHEHHH 1
22 Crioco0b! penieHnst MPUKIATHBIX 33124 C TTIOMOIIBIO CUCTEMBI TMHEWHBIX ypaBHEHHIA 1
23 Permenvie npukia HpIX 337124 ¢ TOMOIIBIO CHCTEMbI JTMHEHHBIX ypaBHEHUN 1
o4 Kontponbnas pabora: "PanuonansHele ypaBHeHUS 1 HepaBeHCTBA. CHCTEMBI 1 1

JIMHEWHBIX ypaBHEHUI"




Oynkumd, cnocoOwl 3aganus GyHkuun. Bzanmuo obpatusie pyHknnn. Kommosuust

25 . 1
GbyHKIMA

26 I'paduk pynkumn. DnemeHTapHBIE MPe0Opa3OBaHMsI IPaQUKOB (HYHKIHHA 1

27 O6nacTp onpeneneHuss © MHOXKeCTBO 3HaueHnd ¢pyHkuun. Hynmu ¢pyHkuum. 1
[TpoMexyTKH 3HAK MMOCTOSHCTBA

28 UYérnsle u HeuéTtHbie QyHKIMH. [leproanyeckue Gpynkumn. [TpomexyTku 1
MOHOTOHHOCTH (YHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (hyHKIMU. Hanbosbiee 1 HauMeHblee 3HaueHne 1
(YHKIIMU HA IPOMEKYTKE

30 JluHeiiHas, KBapaTU4HAs U APOOHO-THHEHHAS QYHKINH 1

31 DeMeHTapHOEe UCCIIeIOBAaHUE U TIOCTPOSHHE TPAPHUKOB ITUX QYHKITHIA 1

32 DneMeHTapHOE UCCIeIOBaHUE U TIOCTPOCHHE TPaPHUKOB JINHEHHOH, KBAIPaTHIHON H 1
JIpOOHO-TMHEHHON (QYHKIUHA

33 CrerneHb ¢ 1eNbIM TTOKa3aTeeM. 1

34 Crenens ¢ 11ey1sIM mokasareneM. buaom HerotoHa 1

35 CrenenHast QyHKINS C HATYPaJIbHBIM U IIENBIM MoKa3areneM. E€ cBoiicTBa 1 rpaduk 1

36 KontponbHas pabora: "Crenennas gpynkuus. E€ cBoticta u rpaduk” 1

37 ApubMernaeckuii KOPEHb HATYPAIBHON CTEIICHH M €T0 CBOHCTBA 1

38 ApubmMernaeckuii KOpEeHb HATYPAIBHOIN CTEIICHH M €r0 CBOMCTBA. Pemenue 3aqaq 1

39 IIpeoOpa3oBaHysl YMCIOBBIX BBIPAXKEHUH, COEPAKALIMX CTEICHU 1

40 [IpeoOpa3zoBaHUs YUCIOBBIX BRIPAKCHUM, COMEPIKAMNX KOPHU 1

41 [IpeoOpa3zoBaHUs YUCIOBBIX BRIPAKECHUH, COMEPIKAIINX CTEIICHN W KOPHHU 1

42 Wppanmonanbable ypaBHEHUS. 1

43 OcCHOBHBIE METOJIBI PENIeHHsI HPPALNOHATBHBIX YpaBHEHUH 1

44 Pemmenvie upparioHanbHBIX ypaBHEHUI 1

45 PaBHOCHIIBHBIE TEpEXOBI B PELICHUH HPPALIMOHATIBHBIX YpaBHEHUU. OCHOBHBIE 1
METO/IBI

46 PaBHOCHITEHBIE TIEPEXOBI B PEIICHUN UPPANMOHAIBHBIX YPaBHEHUN 1

47 PaBHOCHITEHBIE TIEPEXO/BI B PEIICHUH UPPAIMOHAILHBIX YpaBHeHNU. Pemenue 3amaq 1

48 PaBHOCHIIBHBIE TEPEX OB B PELICHUH UPPALIMOHANIBHBIX ypaBHeHHH. O0001IeHne 1
TEMBI

49 CBoiicTBa KOpHS N-0H CTENEeHU Kak (yHKLUUH O0OpaTHOM CTENEHHU C HATypalbHbIM 1
MOKa3aTesieM

50 I'padux xKopHs N-0lf cTeneHu Kak GyHKIUH OOpaTHOH CTeleHH ¢ HaTypaJbHBIM 1

I10Ka3aTCIEM




Kontponbshas pabora: "CBoiicTBa 1 rpaduk KopHs N-oi crenenu. MppanuonanbHble

51 " 1
ypaBHEHUS
52 Omnpenenenne CTENEHN ¢ PallMOHATIBLHBIM [TOKA3aTelleM 1
53 CreneHb ¢ panMoOHATLHBIM MTOKa3aTeNeM U e€ CBONCTBA 1
54 CrermeHb ¢ palmoHAILHEIM TTOKa3aTeneM. Perenne 3a1au 1
55 [NokaszarenpHas QyHKIMsI, €€ CBOHCTBA U rpaduK 1
56 Hcnonb3oBaHue CBOMCTB MOKa3aTeNbHON (DYHKIUH ISl pEIICHUsT ypaBHEHHH 1
57 HcnonezoBanue rpaduka GyHKIUH U151 PEIICHHS ypaBHEHHUH 1
58 Ompenenenne moKa3aTeIbHOTO YpaBHEHUSI. 1
59 OCHOBHBIE METOIBI PELICHUS TOKa3aTENbHBIX yPaBHEHUN 1
60 Pemenne nokazatenbHbIX ypaBHEHUH 1
61 Kontponbhas pabora: "TlokazarensHas Gpynkuus. [lokazaTenbHble ypaBHEHHS " 1
62 Jlorapudm uncna. OnpeneneHue 1
63 CoiicTBa norapudma 1
64 Pemenne 3aau ¢ npuMeHeHrEM CBOMCTB Jorapugma 1
65 Hecstrunbie norapudmbl 1
66 HarypanbHbie jgorapudMsl 1
67 OCHOBHBIE METOIBI ITPEOOPa30BaHUS BEIPAKEHHUH, COAEpKAIIUX JIoraprudMbI 1
68 [IpeoOpaszoBanue BEIPAKEHHM, COAEPKAIIUX JIOrapr QMBI 1
69 [IpeoOpazoBaHue BEIpaKEHUH, coaepKanux Jorapudmel. Pemenune 3amad 1
70 Jlorapudmmaeckas GpyHknus, e€ cBolicTBa 1
71 Jlorapudmmueckas Gynknus, e€ rpaduk 1
72 MeTtonbt HCTIONb30BAHUA rpaduka norapuMudaeckoil GyHKIUA IS PEHIeHUS 1
ypaBHEHHI
73 Hcnonr3oBanue rpaduka morapudMudeckor GyHKIINN IS pelIeHus] ypaBHEHHH 1
74 Jlorapudmmueckne ypaBHeHUS. 1
75 OCHOBHBIE METOJIBI PENIeHHs ToTapu(PMUIECKUX YpaBHEHUN 1
76 Pemenne norapudpMudecknx ypaBHEHUN 1
77 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUH JOrapu(pMUIECKHX YpaBHEHUI 1
78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JOrapupMUIeCKHX ypaBHeHHH. Pemenne 3aqaq 1
79 KonTponsnas padora: "Jlorapudmudeckas pynkius. Jlorapudpmuyeckne ypaBaeHus" 1
80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT'€HC YHCIIOBOIO aprymeHTa. Pemenue 3agau 1
82 ApKCHHYC, apKKOCHHYC M aPKTaHI'€HC YHCIIOBOIO apryMeHTa 1




83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa. Brruncienue 3HaueHui 1
84 Tpuronomerpuueckas OKpy>KHOCTb 1
85 Tpuronomerpudeckas OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPHYECKUX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa
86 OcHoBHbIe TpUroHOMeTpHUeckre (HopMynbl. OCHOBHOE TPUTOHOMETPHYECKOE 1
TOXAECTBO
87 OcHOBHBIE TPUTOHOMETpHUYECKHE HOopMYITbl. DOpMYITBI TIPHUBENCHUS 1
88 OcHOBHBIE TPUTOHOMETpHUECKHE (HOopMyIbl. POpMYJIBI ABOMHOTO yriia 1
89 OCHOBHBIE TPUTOHOMETpHUYECKHE HOPMYIIBL. DOPMYJTBI CIIOKEHUS 1
90 [Ipeobpa3zoBaHye TPUTOHOMETPUIECKUX BBIPAKEHHI C TOMOIIBIO OCHOBHOTO 1
TPUTOHOMETPHUECKOT'0 TOXKECTBA
91 [IpeobpaszoBaHme TPUTOHOMETPUIECKUX BhIpaskeHHH. DOpMYITbI TPUBEICHUS 1
92 [IpeobpaszoBaHre TPUTOHOMETPUIECKUX BhIpaskeHUH. POpMYITBI IBOIHOTO yrita 1
93 [IpeobpaszoBaHye TPUTOHOMETPUIECKUX BhIpaKeHHI. DOPMYITbI CIIOKEHHS 1
94 DopMyJIbl pelIeHUH IPOCTENINX TPUTOHOMETPUYECKUX YPaBHEHUI 1
95 Pemenue Tpuronomerpuueckux ypapHeHuil. YacTtHele ciryyan 1
96 PerieHre TpUrOHOMETPUYECKUX ypaBHEHHI 1
97 Penienrie TpUroHOMETPUUECKUX YPABHEHH I 3aMEHON TTepEMEHHBIX 1
98 Pemenue TpUroHOMETPUYECKIX YPAaBHEHUH C TPUMEHEHNEM OCHOBHBIX 1
TPUTOHOMETPHIECKHX (POpMyII
99 Pemenye TpUroHOMETPUYECKUX YpaBHEHHH, CBOIIIMXCS K BaIPaTHBIM YPaBHEHHSIM 1
100 Perrenrie 0THOPOTHBIX TPUTOHOMETPHYECKUX YPaBHECHHH 1
101 KOHTpoan"aﬂ pabota: "TpUroHOMETpUYECKHE BRIPAKCHHS U TPUTOHOMETPHICCKIE 1
ypaBHEHHS
102 HOCJ‘ICILOBaTeIILI;IOCTI/I, CII0COOKBI 3aJaHMs ITOCIEA0BaTENLHOCTEN. MeTon 1
MaTeMaTHYeCKOH MHIYKIINU
103 MOHOTOHHBIE U OTpaHUYCHHBIE ITOCIIENOBATEIBHOCTH. VcTOpHs aHam3a OECKOHEYHO 1
MaJIBIX
104 Apudmerndeckast mporpeccus 1
105 ['eomerpudeckas nmporpeccus 1
106 BeckoneuHo yObIBatomas reoMmeTpuyecKas mporpeccus 1
107 CymMma OecKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON POrpeccuu 1
108 JIuHelHbII 1 SKCIOHEHITMANBHBIN pocT. Yunco e. 1
109 @dopmMyIa CI0KHBIX TPOLEHTOB 1
110 Hcnonp3oBanue nporpeccuu Ajsl pelieHus peajibHbIX 3a1a4 MPUKIaIHOro XapakTepa 1
111 Kontponbhas pabora: "l[locienoBaTeabHOCTH U porpeccuu’” 1




112

HenpepriBHBIE QYHKIINH U UX CBOICTBA

1
113 Touxka pa3pbiBa. ACHMITOTHI rpaduKoB HyHKIUH 1
114 CBoiicTBa QyHKIMI HEMPEPHIBHBIX Ha OTPE3KE 1
115 [Ipumenenue cBOWCTB QPYHKIMI HEMTPEPHIBHBIX HA OTPE3KE 1
116 Meron MHTEpBAIOB JUTS PEHICHHUS HEPABEHCTB 1
117 [IpumeHeHue MeTo/1a MHTEPBAJIOB JJIsl PEIIeHUs] HEpaBEHCTB 1
118 MeTton HHTEpBAJIOB ISl pEIICHUs] HEPABEHCTB. PerieHue 3amaq 1
119 [IpumMeneHue CBONCTB HEMPEPHIBHBIX (QYHKINI 1
120 [IpumMeHeHue CBOWCTB HENPEPHIBHBIX (DYHKIMH JUTS pEelIeHUs 3a/1a4 1
121 [epBas 1 BTOpast MpON3BOAHBIC QYHKIIUU 1
122 Omnpenenenne, TeOMETPHUYECKUI CMBICI MTPOU3BOAHOM 1
123 Onpenenenue, GU3MUECKUI CMBICI TPOU3BOIHOM 1
124 VYpaBHeHHe KacaTeNbHOH K rpaduky QyHKINU 1
125 YpaBHeHHe KacaTenbHOH K rpaduky dyHknuu. Penenue 3anadq 1
126 [Tpou3BoaHbIE DIIEMEHTAPHBIX QYHKIMN 1
127 [IpousBoaHbIe 3eMeHTapHbIX QyHKIMH. Perenue 3aqay 1
128 [IpousBoaHas CyMMbI, IPOU3BEACHHS PYHKITNAI 1
129 [Ipon3BoaHas YaCTHOTO M KOMIIO3MIIMK () YHKITHI 1
130 [IpousBoaHas CyMMBI, POU3BEACHMS, YACTHOI'O M KOMITO3MIIMK () YHKITHIA 1
131 Kontponwsaas paborta: "[Ipon3Bomnas" 1 1
132 [ToBTOpeHue, 0000IIEHNE, CHCTEMAaTU3alUs 3HaHUM: ""Y paBHEeHU:" 1
133 [ToBTOpenue, obo0IIeHEe, CUCTeMaTH3aIHs 3HaHu#: "DyHKIIH" 1
134 Bcepoccuiickas nmpoBepouHas padora 1 1
135 Bcepoccuiickas nmpoBepouHasis paborta 1 1
136 [loBTOpeHue, 0600mEeHNe, CHCTEMATH3ANS 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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MHNOACHUTEJIBHASA 3AIIUCKA

I'eomerpus sBnsiercss omHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpeAHEro odmiero oOpa3oBaHUs, Tak Kak oOecrieunBaeT
BO3MOXKHOCTh M3YYEHHS JUCLUUIUINH €CTECTBEHHO-HAYYHOH HAMpPaBICHHOCTH U TMPEIMETOB T'YMAaHHUTapHOTO LUKJIA.
[ockonbky ornyeckoe MulieHue, GopMUpyeMOe IPY U3y4eHHH 00Y4atoIMMHUCS MTOHATHIHHBIX OCHOB T€OMETPUH, TIPH
JI0Ka3aTeNbCTBE TEOPEM W IMOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEP)KICHUH MpPU PEHIEHHH TeOMETPHUYECKHX 3ajad,
yMEHHE BBIIBUTaTh M ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HMCIONB3YIOTCS MPH pPEIIeHHH 3a]la4 eCTECTBEHHO-
HAYYHOT'O IIUKJIA, B YACTHOCTH (PUBMYECKHX 3a/a4.

Lens ocBoeHMs mporpaMMbl y4eOHOro Kypca «l eomerpusi» Ha yriyONEHHOM ypOBHE — Pa3BUTHE WHAWBUIYaJbHBIX
CIOCcOOHOCTEeH 00yJaroIMXCsl MPU M3YYEHUH TeOMETPUH, KaK COCTAaBIISIIONICH MpenMeTHoW obnactu «MaTtemaTtuka H
nH(pOpMaTHKa» yepe3 obecredeHne BO3MOKHOCTH TIPUOOPETEHHS U HCIIOIb30BaHUS Oosee TTyOOKHX reOMETPHUECKUX
3HaHUH U AEUCTBUH, crieM(PUUHBIX TEOMETPHH, U HEOOXOAUMBIX JUIS YCIEIIHOr0 MPOoQecCHOHANBHOIO 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAHNEM MATEMaTHKH.

[IpuoputeTHpIME 3aJa4yaMK Kypca T'€OMETPUHU Ha YIIIyONEHHOM ypOBHE, PACHIMPSIONMMU U YCUJIMBAIOUIMMU KYpC
0a30BOr0 YPOBHS, ABJSIOTCS:

paciipeHre MpeICcTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOHM KYJIbTYphl U ()OPMHUPOBAHHE OCO3HAHUS B3aWMOCBSI3H
TE€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMHpOBaHME TPEACTABICHUS O TPOCTPAHCTBEHHBIX (QHUrypax KaK O BaKHEHIIMX MaTeMaTUYECKHX MOJIENX,
MO3BOJISIIONIMX OMKUCHIBATH M U3y4aTh pa3HbIC SIBIICHUS OKPYKaIOIIEr0 MHUpa, 3HAaHHUE MIOHSITUITHOTO amiapara 1o pas3ieny
«CrepeoMerpus» yaeOHOr0 Kypca reOMETpHUH;

(hopMHpOBaHNE YMEHHS BIIaJIETh OCHOBHBIMH IMOHSTHSIMH O MTPOCTPAHCTBEHHBIX (PUTYpax U HX OCHOBHBIMH CBOMCTBaMH,
3HaHUE TeopeM, POPMYI U YMEHUE X IPUMEHSATh, YMEHHUS JIOKA3bIBATh TEOPEMBI M HAXOIUTh HECTAHJAPTHBIC CIIOCOOBI
peleHus 3aaau;

(hopMHpOBaHNE YMEHHUS PAcIIO3HABATh HA YEPTEKAX, MOJICNSIX U B PEalbHOM MHPE MHOTOTPaHHUKH U Tella BpallleHus,
KOHCTPYHPOBATh T€OMETPHYECKHE MOJIENH;

(dhopMHpOBaHNE MOHUMAaHHS BO3MOYKHOCTH aKCHOMATHYECKOTO TOCTPOCHHSI MaTeMaTHYeCKUX Teopuid, GopMupoBaHue
MMOHUMAaHUS PO aKCHOMATHKH IIPU TIPOBEJICHUH PACCYXKIICHUIA;

(dbopMHpOBaHNE YMEHHS BIAJIETh METOIAMH JIOKA3aTENbCTB H AJITOPUTMOB PEIICHHS, YMEHHS WX TPUMEHSTH, IIPOBOIUTH
JI0Ka3aTeNIbHBIE PACCYKAECHUS B XOJ€ PEIIECHHs CTEPEeOMETPUUECKUX 3alad M 3aJad C IPAKTHUECKUM COAEp)KaHUEM,
(hopMHpOBaHHE NPECTaBIECHUS 0 HEOOXOAUMOCTH JI0KAa3aTeIbCTB P OOOCHOBAHUU MaTEMaTUUYECKUX YTBEPIKICHUHN U
POJIM AKCUOMAaTHKU B IIPOBEAECHUM NEAYKTUBHBIX PACCYXKICHUMN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIIEKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOy4aroIuXxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HUCCJICOBATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIIEHUS, MHTEpECca K U3Y4EHUIO [€OMETPUY;
¢dopmupoBanre (QyHKIMOHATHHOH T'PaMOTHOCTH, PEICBAHTHOM TEOMETPHM: YMEHHS pAacIO3HABaTh IPOSBICHUSL
IeOMETPUYECKUX IOHITUH, 00BEKTOB M 3aKOHOMEPHOCTEN B peasIbHbIX )KU3HEHHBIX CUTYaIUsIX U IIPU U3YUYEHUU APYTHX
y4eOHBIX IPEIMETOB, INPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJIEIUPOBAHMS PEAJbHBIX CHUTYaIUi,
HCCIII0BAHNS TIOCTPOEHHBIX MOZENEH, HHTEPIPETalluy MOMyIEHHBIX PE3YJIbTaTOB.

OCHOBHBIME COZI€pKaTENbHBIMH JIMHUAMHE ydeOHoro Kypca «['eomerpusi» B 10—11 xmaccax sBisrorcs: «llpsveie u
IUIOCKOCTH B TIPOCTpaHCTBE», «MHororpanHukmny», «Tena BpamieHus», «BeKTOpbl M KOOPAMHATHL B IIPOCTPAHCTBEN,
«/IBUKEHHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHME «yMeTh ONMEPUPOBATH MOHSATHAMI, PEEBAHTHBIMH T€OMETPHH Ha
yrayonénnoMm ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COepX aTeIbHBIM JHHHSIM Y4eOHOTrO Kypca, a
(hopMHpOBaHHE TOTMYECKUX YMEHUHN pacIipeaessieTcsl He TOBKO IO COAep KaTeNbHBIM JIMHUAM, HO U 110 T01aM 00y4EHHUSL.
Conmepxanrne 00pa30BaHMs, COOTBETCTBYIOIIEE TPEAMETHBIM pe3ylibTaTaM ocBoeHus @DemepanpbHOl paboueit
MPOrpaMMBbl, paclpeneaeHHbIM MO rofaM 00y4eHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHLUIKAIBHEIM BOMPOCaM OOydaromuecss oOpallalyich HEOAHOKPATHO. DTO IO3BOJSIET OPraHW30BaTh OBJIAJICHUE
TEOMETPUYECKUMHU MOHATHSMHA W HaBBIKAMHM IIOCIEIOBATENbHO M IIOCTYNATEIbHO, C COOJIOJEHMEM IPHHLUIA
MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYATh B OOIIYIO CHCTEMY I'€OMETPUYECKHX NPEACTABICHUI O00Y4aroLIuXcs,
pacumpsis 1 yriryousis e€, o0pa3ys NpouyHble MHOKECTBEHHBIE CBA3H.

[lepexon kK M3y4eHUIO TE€OMETPUH Ha YTIyOJIEHHOM YpOBHE IO3BOJISIET:

co3gath ycioBua ans guddepeHuuanuy oOydeHHUs, MOCTPOEHUS WHIAMBHUIYAJIBHBIX O0pa30BAaTENBHBIX MPOTrPaMM,
obecrieunTh yriayOa€HHOE U3ydeHNUE FeOMETPHH KaK COCTaBIIAONIeH yaeOHoro nmpeamera «MaremMaTuka;

MOArOTOBUTH OOYyYArOIIMXCS K IPOAODKEHUIO H3y4YeHUS MaTeMaTHKH C yu€ToM BbIOOpa Oynymeill mpodeccun,
obecrieunBas IPEEMCTBEHHOCTh MEXTy OOIIMM U MPOeCCHOHATBLHBIM 00pa30BaHUEM.

Ha m3ydenue yueOHOro Kypca «I['eoMmerpus» Ha yrimyOosnéHHOM ypoBHe otBoguTcs 204 daca: B 10 kmacce — 102 gaca (3
yaca B Henenro), B 11 kimacce — 102 gaca (3 yaca B HEZCIIO).



COJEPXAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE TIOHATHS CTEpEOMETpHH. Toduka, MpsAMasi, MIOCKOCTb, MPOCTpaHCTBO. lloHsATHE 00 aKcHOMaTHYecKOM
IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEACTBUA U3 HUX.
B3aumnoe pacrionoxeHue NpsMbIX B MPOCTPAHCTBE: MepeceKarolyecs, NapajulelbHble U CKPEIMBAIOLINECS TpsSMBIE.
[Ipusnaku ckpenuBaronmxcs npsmoix. [lapamiensHOCTh IPSAMBIX U IIOCKOCTEHN B MPOCTPAHCTBE: apasliebHbIe PSMbIe
B IIPOCTPAHCTBE, MApaIJIEIbHOCTh TPEX MPAMBIX, MapaIeIbHOCTh MPSAMON U TuIocKocTH. [lapanensHoe U eHTpaibHOe
MpOEeKTUpOBaHKe, n3o0paxenue Guryp. OCHOBHBIC CBOHCTBA MapauIeIbHOTO MpoeKTupoBanus. Mzo0paxenue Guryp B
MapajuieIbHON MPOEKUMHU. YTJBl C COHAINpPaBIEHHBIMH CTOPOHAMH, YIOJI MEXKAY NpPSAMBIMH B IPOCTPAHCTRE.
[TapamienbHOCTE IJIOCKOCTEN: IapajulelbHbIE INIOCKOCTH, CBOWCTBA IapajuleNbHBIX IUIOCKOCTEH. IIpocreimmue
MIPOCTPAHCTBEHHBIC PUTYPHI HA TNIOCKOCTHU: TETPadip, Hapalieienuie]], MOCTPOCHUE CeUCHHH.
[leprienAMKYISIPHOCTD MPSIMOM U TJIOCKOCTH: MEPIIEHANKYISPHbIE MPsIMble B IPOCTPAHCTBE, MPSAMbIE MapaiieabHble U
MEPIICHANKYIISIPHbIE K IUIOCKOCTH, NPU3HAK TNEPHEHIMKYISIPHOCTH TNPSIMOM M IUIOCKOCTH, TeopeMa O MpsIMOi
MepIIeHANKYIISIPHOM TuIocKoCcTH. OpTOroHaIbHOE IPOEKTHPOBaHuUE. [lepreHIuKyIsp U HAaKJIOHHBIE: PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PAacCcTOSHUE OT MPSMON 1O TJIOCKOCTH, HPOEKIUs (UTYphl Ha IIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEH : MPU3HAK MEPIEHAUKYIIIPHOCTH JIBYX INIOCKOCTEN. Teopema 0 TpEX NMepIeHANKYIIIpax.
VYrisl B IPOCTPAHCTBE: YIrOJI MEXAY HPSAMOM M IUIOCKOCTBIO, ABYTPAHHBIM yrojl, JIMHEHHBIM yrojl JIBYTPAaHHOIO yrJja.
Tpéxrpanasiii u MHOrOrpaHHble yribl. CBONCTBAa IUIOCKMX YIIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAaHHBIX YTJIOB TPEXTPAHHOTO yTiia. TeopeMbl KOCHHYCOB U CHHYCOB JIJISl TPEXTPAHHOTO yTJIa.
MHororpaHHuKHu
Buner MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHHMKa. llpm3ma: N-yrompHas mpu3Mma, mpsMas M HAKJIOHHAs MPU3MEI,
OOKOBas W TONHAsT MOBEPXHOCTh MpHU3MBL. [lapanmenenumen, MpsMOYTONBHBIA MapajUleNieNuIe] U €ro CBOWCTBA.
Kparuaiimme myTd Ha TOBEpPXHOCTH MHOTOTpaHHHMKa. Teopema Oiinepa. IlpoctpanctBeHHas Teopema Ilmdaropa.
IMupamupma: Nn-yrompHash mnupamuaa, TpaBuiibHas W yceu€HHas nmpamujpl. CBoiicTBa péObep W OOKOBBIX TpaHel
MpaBWIIbHONW TMpaMubl. [IpaBuibHBIE MHOTOTPaHHUKH: TpaBWIIbHAS MpHU3Ma W MpaBHIIbHAS MHpPaMUAA, TpaBUIbHAS
TpeyrojbHas NMUpaMuAa W IPaBWIBHBINA TeTpaszp, KyO. [IpeacraBneHue o MpaBUIIBHBIX MHOIOIpaHHMKAX: OKTadp,
JOJEKadAp ¥ UKOCADIP.
Brruncienne »IeMEHTOB MHOTOTPAaHHHWKOB: pEOpa, AWaroHand, yriel [lmomanas OOKOBOM ITOBEPXHOCTH W ITOJTHOM
MMOBEPXHOCTH IPSIMOI MPH3MBI, ILJIOIIAI> OCHOBAHUH, TeopeMa O OOKOBOH MOBEPXHOCTH HMPSIMOH mpu3Mmbl. [lormams
OOKOBO¥ MTOBEPXHOCTH M ITOBEPXHOCTH IIPABMIIBHON TTUPAMIJIBI, TEOpEMa O IUIOMIATN YCCUEHHOW TUPAMUIBI.
Cummerpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM IPaBWIBHBIX MHOIOIpaHHUKOB. CHUMMeETpUsi B IpPaBUIBHOM
MHOTOIPaHHHKE: CUMMETPHS TapalIeIeNuIIe]a, CHMMETPHUS IPABHIIbHBIX IPU3M, CHMMETPHS IIPABUIBHON I PAMHUIBL
BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE
IlonATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI KOJUIMHEApHBIE,
COHAIIPABIICHHBIE U IPOTUBOIOJIOKHO HAIIPABIICHHBIE BEKTOPEI. PaBEHCTBO BEKTOPOB. [IeHCTBHUS C BEKTOPAMHU: CIIOKEHUE
1 BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ncio. CBONCTBA CIIOKEHUSI BEKTOPOB.
CBoiicTBa yMHOXEHUS BEKTOpa Ha uncio. IloHsTHe KoMnaaHapHblie BeKTOphI. [Ipr3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema o pa3IoXKEHUN BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTOpaM. IIpsmoyrompHas
cHCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXIY KOOpPIMHATaAMH BEKTOpa M KOOpAWHATAMH
TOYEK. YTOI MEKIY BekTopaMu. CKaJIspHOE IPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[onsaTHs: UMIMHAPUYECKAas MOBEPXHOCTb, KOHMYECKAas IOBEPXHOCThb, c(eprudeckas IOBEPXHOCTh, OOpasyromue
noBepxHocTed. Tema BpameHws: MWIHHID, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacronoxeHune chepsl u
IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o00paskeHne Ten BpallleHHs Ha IUIOCKOCTH. Pa3BépTka munmHApa u
koHyca. Cummerpus cepbl 1 mapa.

O06BéM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00bEME MPSIMOYT OJIBHOTO NTapaJuIeNICNHIIEAA U CIIEACTBHS U3 HeE.
O0BEM npssMOi 1 HAKIIOHHOM NMPU3MBIL, TUJIMHIPA, TUPaMUIEl U KoHyca. OOBEM IIapa U IapoBOro CerMeHTa.
KomOnnauuu Ten BpalieHHs W MHOrorpaHHukoB. llpu3ma, BmmcaHHass B IMIMHID, ONHMCAaHHAs OKOJO LMJIMHIPA.
Ilepeceuenne cdeppl m mapa ¢ 1miockoctblo. Kacanme mapa m cdepsl miuockocTbio. lloHsiITHE MHOrOrpaHHUMKA,
OIIMCAHHOTO OKOJIO c(ephl, cepbl, BIUCAHHOW B MHOTOIPAHHHUK UJIM TEJIO BPAILEHHUS.

[Inomane MOBEPXHOCTH LMJIMHApA, KOHYyca, miomanb cepsl u e yacreid. [lomobue B mpoctpanctBe. OTHOLIEHHE
00béMOB, miomaneld mosepxHocTeld momoOHBIX ¢Guryp. IlpeoOpazoBanue momobus, romorerus. PemeHue 3amay Ha
IIJIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJOB.

[locTpoenue cedeHnii MHOTOTPaHHUKOB | TEJI BPALIEHHS: CeUYeHHs IMIMHpA (apajulelIbHO U MEPIeHIUKYIISIPHO OCH),
CeueHHs1 KoHyca (mapajulebHble OCHOBAHHWIO M MPOXOSIINE Yepe3 BEPIIMHY), CEUEHMs IIapa, METOIbI MOCTPOCHHS
CEUEHHI: METO]I CIIEJIOB, METO BHYTPEHHEr O MPOEKTUPOBAHUS, METO EPEHOCA CEKYIIEN MIOCKOCTH.



BekTopbl U KOOPAWHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Ormepanuu HajJ BEKTOpaMH. BeKTOpHOe yMHOXKeHHE BEKTOpoB. CBOMCTBA BEKTOPHOIO
yMHO)KeHHs1. [IpsMoyronpHasi cuctemMa KOOpIMHAT B mpocTpaHcTBe. KoopmuHatel BekTopa. PasnokeHue BekTopa 1o
6asucy. KoopimHaTHO-BEKTOPHBIN METOJI P PEIICHUU I'eOMETPHYCSCKUX 3a71ad.

JBHKeHHS B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OroOpakenus. J[BwkeHuss ¥ paBeHCTBO (uryp. OOIMe CBOWCTBAa JBHKCHHHA. Bub
JBIDKCHUI: TapaJUIeNbHBI MEPeHOC, LEHTpalbHas CUMMETPHS, 3epKajbHas CHMMETPHs, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus momodust. [lpsmas u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O KYPCA «TEOMETPHSI» (YIJ1YBJEHHBIA
YPOBEHbDb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BoCIMTAHME:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH TO3WIIUM OOYYAIOMIErocsl KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
o011ecTBa, PEICTaBICHNE O MAaTEMAaTHYECKUX OCHOBAaX ()YHKIIMOHHPOBAHUS Pa3InYHbBIX CTPYKTYP, SBICHUH, IPOLETYP
rpaxkJIaHcKoro odmiecTBa (BBIOOPHI, ONPOCHL U JPYroe), YMEHUE B3aMMOJICHCTBOBATh C COIUAILHBIMH HHCTUTYTaAMH B
COOTBETCTBUU C UX QYHKIUSMH U Ha3HAUCHHEM;

2) naTpuoTHYecKoe BOCIMTaHUe:

c(hOpMHUPOBAaHHOCTh POCCUHCKON TPaKJAHCKOW MACHTUYHOCTH, YBKEHHUS K MPOIIJIOMY M HACTOAILIEMY POCCHICKOMN
MaTEMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSM POCCUMCKUX MAaTEMaTUKOB M POCCHUUCKON MaTeMaTH4ecKOn
IIKOJIBI, UCTIOJIb30BAHHE 3TUX JOCTHIKEHHUH B JIPYrMX HAyKax, TEXHOJOTHUX, Cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHWE JIYXOBHBIX IIEHHOCTEW POCCHICKOr0 Hapojaa, cHOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMWS, 3THYECKOTO
MTOBE/IEHUS, CBSI3aHHOTO C MPAKTHYECKUM NPHUMEHEHHEM OCTHKEHHHA HAYKd W NEITENHbHOCTHIO y4EHOT'0, OCO3HAHHE
JUYHOTO BKJIaJIa B TIOCTPOGHUE YCTOWIMBOTO OYIyIIIEeTo;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIIOUAs ICTETUKY MaTEeMaTHIECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIIeHuH,
paccykJIeHuM, BOCIPUUMUYUBOCTh K MATEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHue:

chOopMHUPOBAaHHOCTH YMEHUS PUMEHSTh MaTEMaTHIECKHE 3HAHNA B MHTEPEcax 310pOBOro M Oe30macHoro oopasa Ku3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO (3JOPOBOE MHUTAaHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHI M OTAbBIXA,
peryssipHas pu3nueckas aKTUBHOCTD), (PHU3UUECKOE COBEPIICHCTBOBAHHUE MPU 3aHSATHIX CIIOPTHBHO-037I0POBUTEIHHOM
JESITEIbHOCTBIO;

6) TpynoBoe BocIMTAHME:

TOTOBHOCTh K TpYyHdy, OCO3HaHWE LEHHOCTH TPYIOIIOOWS, WHTEpeC K pa3iudHbIM cdepaM mpodeccrnoHaTbHON
NeSITeTFHOCTH, CBSI3aHHBIM C MaTEMaTHKON W e€ MPIUIOKEHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiein
mpoecCHy W pearn30BhIBaTh COOCTBEHHBIE XU3HEHHBIE IUIAHBL, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHMI0O M CaMOOOPa30BaHUIO Ha MPOTSHKEHWH BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B pEIICHUHU
MPAKTHYECKUX 3a]]a4 MAaTEMAaTUYECKON HAIPABIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIMTAHKE:

c(hOpMHUPOBAaHHOCTh SKOJIIOTHMYECKOW KyIbTYpHl, TIOHUMAaHHE BIHMSHUS COLUAIHHO-DKOHOMUYECKHX IIPOIECCOB Ha
COCTOSIHHE TIPUPOAHOM U COITUAEHON Cpelbl, 0CO3HAHHUE TTI00ATEHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM, OPUEHTAITUS
Ha TIPUMEHEHHE MAaTeMaTHYeCKWX 3HAHWW /s pelleHus 3ajad B 00JacTH OKpYXKAlomlled Cperpl, TUIAaHHpPOBAaHHE
MOCTYIIKOB U OLICHKU WX BO3MOKHBIX IOCIEICTBUM ISl OKPY>KAOILIEH Cpebl;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSL:

chOpMHUPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKU M OOIIECTBEHHOMH
MPaKTUKH, TIOHUMAaHWE MaTEeMAaTHYeCKOW HayKH KakK CQepbl UYeIOBEYECKOH IeITeNbHOCTH, JTAloB €€ Pa3BUTHS U
3HAYMMOCTH IS Pa3BUTHUS LUBUIIM3ALMH, OBJIAJCHUE I3bIKOM MAaTEMaTUKU U MAaTEMATHUYECKOU KYJIbTYpOU KaK CPeICTBOM
MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U HCCIENOBATENbCKYIO AESITENIbHOCTh MHAWBUAYAIBHO U B

rpymme.
METAINIPEJMETHBIE PE3YJIBTATbI

Ilo3HaBaTeIbHBIC YHHBePCcATbHbIE YUeOHbIe AeilcTBHSA
BazoBsble 1ornueckne gericTBus:
BBUIBJISAITh M XapaKTEPU30BATh CYLIECTBEHHbIE NMPU3HAKK MAaTEMAaTHYEeCKHMX OOBEKTOB, MOHSATHH, OTHOLIEHWUH MEXAY
MOHATHSMH, (OPMYIMPOBATH ONPEACIECHUs] IOHATHH, yCTaHAaBIMBATH CYIIECTBEHHBIH NpPHU3HAK KJIacCH(UKAIUH,
OCHOBaHUS JUI 0000IIEHUS U CPAaBHEHHS, KPUTEPHH NIPOBOJUMOTO aHAIIN3A;



BOCIIPHHUMATh, (POPMYJIMPOBATh U MPEOOPa3OBHIBATH CYKICHUS: YTBEPAWUTENBHBIE W OTPULATENbHBIC, CAMHUYHEIE,
YacTHBIE U O0ILNE, YCIIOBHEIE;

BBISIBJISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W HPOTHUBOpeUHs B (DakTax, NAHHBIX, HAOJMIOACHUAX WU
YTBEPKACHUX, IpeiaraTh KpUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH M MPOTHBOPEUUH;

JeNaTh BBIBOABI C HCIIOIB30BAaHMUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHHH, YMO3aKIIIOUeHU ]
10 AaHAJIOTHH;

MPOBOANUTH CAMOCTOSATENIFHO JOKA3aTENbCTBA MAaTEMaTHUECKUX YTBEPKICHUH (TIPsIMbIE M OT IPOTUBHOTO), BEICTPAUBAThH
apryMeHTalHIO, TPUBOJAUTH TPUMEPHI H KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJCHHUS 1 BHIBODI;

BBIOMpAaTh crmoco® pemieHust yuyeOHOW 3amaun (CpaBHHBAaTh HECKOJIBKO BapHaHTOB pELICHUS, BBIOMpaTh HaumOosee
MOXOSIIUHI C Y4ETOM CaMOCTOSITEIbHO BBIIEIEHHBIX KPUTEPHEB).

Ba3zoBble ucciienoBaTeIbcKme AeiicTBUS:

WCTIOJIB30BAaTh BOMPOCHI KaK MCCIENOBATENbCKUN MHCTPYMEHT IMO3HaHUS, (POPMYIHPOBATH BOIPOCHL, (HUKCHUPYIOIIHE
MpOTHBOpEYne, MpolieMy, YCTaHABIMBAaTh MCKOMOE M JaHHOe, (OPMHUPOBATh TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3HIINIO, MHCHHE;

MPOBOANUTh CaMOCTOSITENIFHO CIUIAHWPOBAHHBIM JKCIIEPUMEHT, HCCIEIOBAHUE M0 YCTAHOBIEGHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro OO0BEKTa, SIBIICHHS, Tpollecca, BBIABICHUIO 3aBUCHMOCTEH MEXAy OObEKTaMH, SBICHUSIMU,
IPOLIECCaAMU;

CaMOCTOATEIEHO (OPMYIUPOBATh 0000IIEHHUS U BBIBOJIBI 110 PE3YJIbTATaM MTPOBEIEHHOTO HAOIOCHUS, UCCIIEJOBaHUS,
OIIEHHUBATD JIOCTOBEPHOCTH TMOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIIBUIaTh MPENNOIOKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6oTa ¢ nundopmanueii:

BBISIBJISAITH JeUITUTH HHOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIUIsl OTBETa Ha BOIPOC U JUIS PEIICHUs 3a]1auu;

BBIOMPATh UHPOPMAIMIO 13 UCTOYHUKOB PA3INYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
WHGOPMAITUIO Pa3IMYHbIX BHJIOB U (OPM MpeNCTaBICHUS;

CTPYKTYPHPOBATh UH(POPMAIIHIO, TIPENICTABIATH € B Pa3NHUHBIX (hOpMax, WILTIOCTPUPOBATH rPpadUIecKH;

OIIEHUBATH HAJIEKHOCTh HHPOPMAITIH IO CAMOCTOSTENBHO C(HOPMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHSA
Oomenue:
BOCIIPUHUMATh B (DOPMYJIUPOBATh CY)KICHUS B COOTBETCTBUH C YCIIOBUSMH M LEISIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO
BBIP@KaTh CBOK TOYKY 3PEHHMS B YCTHBIX M NHUCBMEHHBIX TEKCTax, HaBaTh IOSCHEHHUS I10 XOAY PCIICHHS 3amadH,
KOMMEHTHPOBATD MOJYYCHHBIN pe3yJIbTarT;
B X0JI¢ 00CY’KIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXKIaeMO TeMbI, IPOOIEMBI, pEIIaeMOi 3a1a4uH, BHICKa3bIBaTh
WJCH, HAlleJICHHBIC HAa IOMCK PEIICHHUS, COMOCTABIATh CBOM CYXKACHHUS C CY)KICHHSAMH IPYTHUX YYaCTHHKOB JUAJIOra,
O0OHApY)KHBATh Pa3iIMYKe U CXOICTBO MO3UITHIA, B KOPPEKTHOH hopMe (HopMyITHPOBATh pa3HOTIIACHs, CBOH BO3PAXKCHUS;
MPEACTABIATh PE3YNLTATHl PEIICHHs 3a7aud, SKCIEPUMEHTa, WCCIESNOBaHUs, MPOEKTa, CAMOCTOSATENHHO BBIOMPATH
(hopMaT BBICTYIUICHHS € YIETOM 33124 MTPE3CHTAINN H OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBepcaJIbHbIe y4eOHbIe AeiicTBUS
Camoopranu3anusi:
COCTaBJATHh IUIAH, AITOPUTM pEIICHWs 3aJadd, BBHIOUpaTh CIOCOO0 pEeIIeHHs ¢ Y4ETOM WMEIOMIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIISHHUH ¢ y4ETOM HOBOH MH(GOPMAIIHH.
CaMOKOHTPOJ1b, 3MOLMOHAIbHBIH HHTEJICKT:
BIIAJICTh HABBIKAMH MTO3HABATENHHON pPe(IeKCHN KaK OCO3HAHUS COBEPIAEMBIX NEHCTBHUI U MBICTUTEIHHBIX ITPOIIECCOB,
WX pe3yJbTAaTOB, BIAJETh CIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOIIS TIPOIIecca U pe3yabTaTa PEIIeHHs] MaTeMaTHIeCKOM
3a/1a4w;
MIPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a7a9d, BHOCHTH KOPPEKTHBHI B JEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENTLCTB, TaHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;
OLIEHWBATh COOTBETCTBHE pe3yNbTaTa LEIH W YCIOBHSM, OOBSICHATH MPUYMHBI JOCTYDKEHUS WM HEJOCTHIKECHUS
PE3yIBTATOB ACATEIBHOCTH, HAXOAUTh OIMINOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
CoBMecTHas1 1eSITeJIbLHOCTb:
MMOHMMATh W WCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIYaIbHON PabOTHI MPH pENIeHWH y4eOHBIX 3ajad,
MIPUHUMATH ITIeJTh COBMECTHOH NEATENFHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOTHI, paclpeneisiTh BHIIBI
paboT, moroBapuBaThCs, 00CYX AT MPOIECC U PE3YIbTAT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBHIX (opmax paboTsl (00CyKaeHNs, 0OMEH MHEHUH, «MO3TOBBIEC LITYPMBD» U MHBIE), BHIIIOIHSITD
CBOIO 4acTh pabOTHl U KOOPIMHUPOBATH CBOU JNEHCTBHS C JPYTMMH Yj€HAMH KOMaH/bI, OLIEHHBATH KayeCTBO CBOETO
BKJIa/1a B OOIIMH IPOIYKT 11O KPUTEPHSIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMHU B3aMMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI



K konmy 10 kiaacca o0yJarommiics HayquTcs:
e CcBOOOIHO ONEpPUPOBaTH OCHOBHBIMH TMOHSTHSIMHA CTEPEOMETPUH TPH pEUIeHWH 33434 W TMPOBEACHUH
MaTeMaTHYECKUX PacCyKICHU;
e  TIPUMEHSTH aKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX NP PEIICHUU TeOMETPHUECKHX 3a/1aY;
e KJIAacCH(PHUUIUPOBATH B3aKMHOE PACIIONIOKEHHE MPSMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;
e CcBOOOIHO ONEPUPOBATH MOHSATHIMH, CBSI3AHHBIMU C yIJIaMH B IPOCTPAHCTBE: MEXIY NPIMBIMU B IIPOCTPAHCTBE,
MEKAY MPSIMOI | TIOCKOCTHIO;
e cBOOOIHO OIMEPUPOBATH MOHSATHIMH, CBSI3AHHBIMH C MHOTOTDAHHUKAMH;
e CcBOOONHO pAacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPaHHUKOB (IIpW3Ma, MUPaMHUId, OPSIMOYTOJIbHBIH
napaJuiesenume, Kyo);
e  KJIACCH(UIIMPOBATH MHOIOIPAHHUKH, BHIOMpAsi OCHOBAHUS IS KilacCU(DUKAIINY;
e CcBOOOIHO OIEPUPOBATH MOHSATHIMH, CBSI3AHHBIMHU C CEUCHHEM MHOTOTPaHHUKOB TIOCKOCTHIO;
e BBINOJHATH NMapajuielbHOE, IICHTPAIBHOE U OPTOrOHAIBHOE MPOSKTHPOBAaHUE (GUTYP HA TIOCKOCTH, BBITIOIHSATD
n300pakeHus GUTYyp Ha TUIOCKOCTH;
e  CTPOHWTH CEUCHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIMOJHSTH (BBIHOCHBIE) IIOCKHE YEPTEKH U3
PHUCYHKOB TPOCTBIX 00BEMHBIX (HUTYp: BUJ] CBEPXY, COOKY, CHHU3Y;
e  BBIYHCIATH IUJIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpW3Ma, MUPaMHUa), TEOMETPHUYECKHX Tel C
npuMeHeHreM hopmyit;
e CcBOOOIHO OMEPUPOBATH MOHATUSIMU: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U ILIOCKOCTh CHMMETPHH, IIEHTP,
OCh ¥ IJIOCKOCTh CHMMETPUH (PUTYPBHI;
e CBOOOJIHO OIEPUPOBATH MOHSATHIMH, COOTBETCTBYIONIMMHU BEKTOPAM M KOOPJIMHATAM B ITPOCTPAHCTRBE;
e BBINIOJHATH JICHCTBUS HAJl BEKTOPAMU;
e  pemaTh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMaTHYECKMX OTHOIICHUH M HAXOXJICHHE T'eOMETPUYECKUX BEIUYHWH,
MIPUMEHSISI U3BECTHBIE METO/IbI IIPU PEICHUU MaTEMAaTHUECKHUX 3a]1a4 TIOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOXKHOCTH;
e  TIPUMEHSATH NMPOCTEHINNE MPOrPpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTEpPEOMETPUIECKUX 3aJ1a1;
e  W3BJICKaTh, NMPeOOpPa3OBBIBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX
(urypax, mpencTaBIeHHYIO Ha YepTeKaX U PHCYHKAX;
e  TPHUMEHATH MONyYEHHBIC 3HAHUS HA MPAKTHKE: CPAaBHUBATH U aHAIN3HPOBATH PEATbHBIE CUTYAI[H, IPUMEHITh
W3yUYCHHBIC TOHSTHS B MPOIIECCE MTOMCKA PEIICHUs] MaTeMaTHYeCKH C(OPMYJIMPOBAHHON MPOOIEMBI, MOJICTUPOBATh
peabHbIe CUTYalluH Ha SI3BIKE T€OMETPUH, UCCIIE0BATh MTOCTPOESHHBIE MOJIENH C UCTIONH30BAHUEM I€OMETPHIECKHUX
MIOHSTAN U TEOPEM, alrapaTa anreOpsl, pemaTh MPAaKTHIeCKHe 3aa4i, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUIECKAX
BEJIMYNH;
e  WMEeTh IpEeACTaBICHH 00 OCHOBHBIX ITallaX Pa3BUTHS FEOMETPHUHU KaK COCTAaBHOW YacTH (yHIAMEHTa Pa3BUTH
TEXHOJIOTUH.

K xon1y 11 kaacca o0ygarommiics HayqIuTCs:
e CBOOOMHO OMEPUPOBATH TOHSATHSIMH, CBS3aHHBIMA C [HJIHHIPHYECKOW, KOHHYECKOW U  CcdeprudecKoit
TTOBEPXHOCTSIMH, OOBSICHITH CITOCOOBI TIOTYIESHHUS,
e  OINEpPHUPOBATH MOHITHIMH, CBI3aHHBIMHU C TEJTAMH BPAIIEHHS: IUIMHAPOM, KOHYCOM, chepoit 1 mapom;
e  pacmo3HaBaTh Tela BpamleHus (IIHHIP, KOHYC, chepa U map) U 00BACHATH CIOCOOBI MTOTYIEeHHUS T BpaIIeHUS;
e  KIACCH(HUIIMPOBATH B3aMMHOE PACIIONIOKEHHUE c(hephl U MIOCKOCTH;
e  BBIYHCIATH BEIMYWHBI DJIIEMEHTOB MHOTOIPDAHHWKOB W TEN BpAIIEHUs, OObEMBI W TUIOMIATN TOBEPXHOCTEH
MHOTOTPaHHHKOB U T€J BPAIIEHHUs, TEOMETPUYECKIX TEIl C IPUMEHEHUEM (OpPMYIT,
e CBOOOMHO ONEPUPOBATH MOHATHSMH, CBSI3aHHBIMH C KOMOWHAIMSIMHA TeNl BpalleHUS M MHOTOTPaHHUKOB:
MHOTOTPaHHHK, BIUCAHHBIA B chepy W OMHUCAaHHBIA OKONO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEIO
BpAIIEHUS;
e BBIYHCIATH COOTHOIICHUS MEXKTY TIIOMIAIMU TIOBEPXHOCTEH U 00BEMaMH MTOTOOHBIX TEN,
e mn300pakaTb M3ydaeMble (DUTYPHI, BEITIONHITH (BRIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00EMHBIX
¢uryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell BPAICHHUS,
e  W3BIIEKaTh, MHTEPIPETUPOBATH W IPEOOpPa3OBHIBaTh HH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
(urypax, mpencTaBIeHHYIO Ha YePTeKaX U PHCYHKAX;
e CBOOOIHO OMEPUPOBATH OHATHUEM BEKTOP B MPOCTPAHCTBE;
e BEHINOJHATH ONEpAIH HAJl BEKTOPAMHU;
e 33/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapPTOBOH CHCTEME KOOPAMHAT;
e  pemaTh TEOMETPUYECKHE 3aJja4d Ha BBIUYMCIICHUE YTJIOB MEKIY NPSIMBIMH W IUIOCKOCTSIMH, BBIYMCIICHUE
PaccTosSHUI OT TOYKH [0 TJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEeLLICHHUH;
e cBOOOIHO OIEPUPOBATH MOHSATHIMH, CBSI3AHHBIMU C ABHKEHHUEM B IPOCTPAHCTBE, 3HATH CBOMCTBA ABHKECHUH;
e  BBHINONHATh M300pakKEHUsT MHOTOTPAHHUKOB W Tel BpAIEHHUS IMPU MapaIeTbHOM MEpEeHOCce, IEHTPAIbHOM
CUMMETPHH, 3€pPKaJIbHON CHMMETPHH, IPH IOBOPOTE BOKPYT NPAMOH, IpeoOpa3oBaHusl OJ00US;



e  CTPOWTH CCUCHHsI MHOTOIPAHHUKOB W TEJ BPAIICHHS: CCUCHHUS IWIMH/pA (MApauIeIbHO U MEPIICHANKYISIPHO
0CH), CEUCHHUS KOHYCa (TMapauiebHbIe OCHOBAHHIO M MTPOXOJAIIIE Yepe3 BEPIINHY), CCUSHHUS 1apa;

e  HCIIONb30BATh METONBI MOCTPOECHHS CEUYEHUMN: METOJ CJIEIOB, METOJA BHYTPEHHErO MPOEKTUPOBAHUS, METOJ
MEPEHOCa CEKYILEN MIOCKOCTH;

e  JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

e  TPUMCHATh TEOMETpHUYCCKUE (PAKTHI IJIs PEHICHUS CTEPEOMETPHUYECKUX 3ajiay, MPENoararoiuX HECKOIbKO
IIarOB PEIICHUS, €CIIH YCIOBHUS IPUMCHCHUS 3aJIaHbl B SIBHOW U HESIBHOH (hopMme;

e  pEmaTh 33/1a4d Ha JI0Ka3aTEIbCTBO MATEMATUUECKUX OTHOLIEHUIN U HAXO0XK/IEHUE F€OMETPUUYECKUX BEJIMYMH;

e  IIPUMEHATh MPOTPaMMHBIE CPEACTBA U  DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPHU  PELICHUU
CTEPEOMETPUUECKUX 3a]aY;

e  IIPUMEHATH MOJYYECHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AaHAIIM3UPOBATh U OLEHUBATh PEAJIbHBIE CUTYallUH,
NPUMEHATh HW3YYEHHBIE TIOHATHS, TEOPEMBbI, CBOWCTBa B IMpPOIECCE IOHUCKA PEHIEHUS MaTeMaTUYECKU
chopMyIUpOBaHHONH TMPOOJIEMBI, MOJCIMPOBATh peajbHBIC CUTYallUM Ha S3bIKE T'C€OMETPHUH, HCCICI0BATh
IMOCTPOCHHBIC MOJICIM C HCIOJIb30BAaHUEM TI'ECOMETPUYCCKHX ITOHATUH W TEOpeM, ammapaTa ainreOphl, peliaTh
MPAaKTUYECKUE 3a]]a4H, CBA3AHHbBIE C HAXOXK/IEHUEM I'€OMETPUUYECKUX BEINYMH;

e  HMETh NpEACTaBICHMS 00 OCHOBHBIX 3TaNax pa3BUTHS I'EOMETPUU KaK COCTaBHOM 4acTu (PyHAaMEHTa Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos
Ne DJIeKTpOHHbIe (U poBbIE)
n/n HaumenoBanue pa3ieJioB U TEM NMPOrpamMmbl Beero KOHTpOJ’IBHBIe oﬁpasoBaTeﬂbele pecypebl
padoThbI
1 Baenenue B crepeoMeTpHio 23 1
2 BsaumHoe pacnonoxeHne NpsiIMbIX B TPOCTPAHCTBE 6 1
3 [MapannenbHOCTh MPSMBIX H TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 ITepnienAMKyIIPHOCTD MPSAMBIX U IIJIOCKOCTEN B o5
MIPOCTPAHCTBE

5 YTIBI U paccTOSTHUS 16 1
6 MHororpaHHUKA 7 1
7 BekTopsl B ipocTpaHCTBE 12
8 [ToBTOpeHMe, 0000IIEHNE  CHCTEMATHU3alMs 3HAHUI 5 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

11 KIIACC

KoJsimyecTBo yacos
Ne n/m HaumeHoBaHue pa3iejioB U TeM NMPOTrPaMMbl Beero KontposabHbie (?g::;[:;?elzfﬂ(sl:%gg;;clg
padoThI
1 AHamuTHYECKast TEOMETPHS 15 1
2 HOBTOPCHI/IG, 000011IeHE U CHUCTEMATH3aLUs 15 1
3HaHUI
3 O0BEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Iomamm NOBEpXHOCTH U O0BEMBI KPYTIIBIX TEI 9 1
6 JBrxeHus 5 1
7 HOBTOPGHI/IG, 0000111eHNE U cHCTeMaTH3aLus 17 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoauuecTBo yacos
Ne Tema ypoka Jara DJIeKTPOHHbIE
n/n Bcero Kontpoakmbie H3y4eHHs nor
padoThI
1 OcHoBHEBIE ITPaBHIIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, TApalIebHBIX MPSMBIX 1
(OTpe3KOB), CepeIMHBI OTpE3Ka
2 [oHsATHSI cTepeOMETpHH: TOUKA, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO. 1
3 [MousTHst: Mepecekaronuecs MIOCKOCTH, MepeceKaromecs npsMasi v IIOCKOCTh; 1
MOTYIPOCTPAHCTBO
4 [Nepecekaromyecst IOCKOCTH, MEpeCceKaroIuecs IpsMasi i INIOCKOCTh; TIOTYIPOCTPAHCTBO. 1
Pemenue 3amau
8 MHororpaHHUKA 1
6 N300paxeHne MpocTelImuX MPOCTPAHCTBEHHBIX (DUTYpP, HECYNIECTBYIOINX 00hEKTOB 1
7 AKCHOMBI CTepEOMETPUHN 1
8 CrencTBusi M3 aKCHOM CTEPEOMETPUH 1
9 CriocoOst 3vaJIaHI/I;1 MPSIMBIX U TUTOCKOCTEN B mpocTpaHncTBe. O003HAYEHUS IPSIMBIX 1 1
MIJIOCKOCTEH
10 N3o0pakeHne CeIeHN MUpaMu/, KOTOpBIe TPOXO AT depe3 ux peopa. 1
11 N3obpakeHne ceueHnit Kyda U IPU3MBI, KOTOPBIE MPOXOIST depe3 ux péopa. 1
12 N3obpakeHne CeUeHN MUPaMUIbI, KyOa B PU3MBI, KOTOPBIE TTPOXOIAT Yepe3 ux péopa. 1
N3006paskeHre nepecedeHns! MOTYIeHHbIX TUIOCKOCTEH.
13 NzobpakeHre ceuennii mupamMuIbl, KyOa M MPU3MBL, KOTOPEIE MPOXOAT Yyepe3 ux péodpa. 1
PackpaimBaHye NOCTPOCHHBIX CEYEHUN pa3HbIMU IIBETaMU
14 MeTtox cienoB sl TOCTPOCHHUS CEUCHII 1
15 Meron cienoB sl TOCTPOCHUS CeUeHMM. Perrenne 3amaq 1
16 CBoiicTBa mepecedeHnid MPSIMBIX U TUIOCKOCTEH 1
17 [TocTpoeHne cedennii B mupaMue Mo TpEM TOUKaM Ha péOpax. 1
18 HOCTpOCVHI/Ie CedeHUH B mUpaMuIe 1o TpéM ToukaMm Ha pédpax. Co3maHne BRIHOCHBIX 1
YepTeXKel 1 3aIiCh MIaroB IMOCTPOCHUS
19 [TocTpoeHue cedennii B Kyoe 1o TpéM ToYKaM Ha peéOpax. 1
20 [TocTpoenue ceuennii B Kyoe 1o TpéM Toukam Ha pé€dpax. Co3maHue BHIHOCHBIX YePTEXEH 1
3aIHCh Iar0B MOCTPOSHHS
21 [loBTOpenue manuMerpun: Teopema o IpOMOpIHOHATBEHEIX oTpe3kax. [lomodue 1
TPEYTOJIPHUKOB
29 [loBTopenne nnannmerpun: Teopema MeHenas. PacyeTsl B cedeHUsIX Ha BBIHOCHBIX 1

YCpTeKax. I/ICTOpI/ISI Pa3BUTUSA TINIAHUMCTPUUN U CTCPCOMCTPHUN




23 KontponbHas pabora "Axcromsl crepeomerpun. Ceuenus"” 1

24 B3aumnoe pacnionoxenue npsMeIX B pocTpaHcTBe. CkperuBaromyecs npsamseie. [lpusnaxu 1
cKpenBaroumxcs npaMoix. IlapannensHelie npsMble B TPOCTPAHCTBE
Teopema 0 Ccyl1ECTBOBAHUY U €JUHCTBEHHOCTH NPSAMOM NapaJLIeNIbHOM JaHHOHU IPSIMOH,

25 MIPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU mpsMoi. JlemMa o 1
TepecevyeHrH MapajIebHbIX IPSIMBIX MIIOCKOCTHIO

2% [TapamtensHOCTB TpeX NpsAMBIX. Teopema o TpEX nmapauieNbHbIX NpsAMbIX. Teopema o 1
CKPELIMBAIOLINXCS IPSIMBIX

27 [NapamnensHoe npoekTrpoBanue. OCHOBHBIE CBOWCTBA MapaslIeIbHOTO IPOEKTHPOBAHHUS. 1
H3o0paxeHnue pazHbIX GUTYp B MapajuieIbHON IPOSKITUH

28 [lenTpasibHas NpoeKLMsl. YI0oJl C COHAIPABJIECHHBIMU CTOPOHAMU. YTOJI MEXAY IPSIMBIMU 1

29 3ajaun Ha JOKA3aTebCTBO U HCCIIE0BAHNE, CBSI3aHHBIE C PACIIONOKEHHEM MIPSIMBIX B 1
MIPOCTPAHCTBE

30 [lonATHA: MapayIeNbHOCTH MPSIMON U TTIOCKOCTH B MMPOCTpaHcTBe. [Ipu3Hak mapamienbHoCTH 1
psMol ¥ TrockocTr. CBOMCTBA MapalIeIbHOCTH MPSIMOM | TNTIOCKOCTH

31 I'eomerpuueckue 3a721H Ha BBIMHUCICHUE 1 JI0KA3ATENbCTBO, CBA3AHHBIE C apajUIeNbHOCTBIO 1
MIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE

30 [TocTpoenne cedenns, MPOXOAAIIETO Yepe3 NaHHYIO MPSAMYIO Ha YEPTEXKE U MapauIeTbHOTO 1
Jpyroit mpsiMoi. Pacu€r oTHoIeHu

33 [MapannensHas npoekLus, IPUMEHEHUE U1 TIOCTPOEHUSI ceueHUH Ky0a U nmapauiesnenumesa. 1
CpoiicTBa napauieenunena u Npu3Mbl

34 [TapannenbHble miockocTh. [Tpu3HaKy napauiebHOCTH IBYX MJIOCKOCTEMN 1

35 Teopema o NapajulebHOCTH 1 EAMHCTBEHHOCTH [II0CKOCTH, MPOXOAAIIEH Uepe3 TOUKy, He 1
MIPUHAUICKAIYIO JAHHOW INIOCKOCTH U CJIENCTBUS U3 Hed

36 CBoiicTBa napauieNbHbIX IIIOCKOCTEH: O NapaulebHOCTH IPAMBIX IEpECEUEHNs NPU 1
MIEPECEUCHNN IBYX NNAapaJUIEIbHBIX MIIOCKOCTEN TPEThe
CpoiicTBa napaieNbHBIX INIOCKOCTEH: 00 0Tpe3Kax NapalIeNbHbIX MPSIMbIX, 3aKII0YEHHBIX

37 MEXKly TapayIebHBIMA IUIOCKOCTSIMH; O MIEPECEUEHNHN IPSIMOM ¢ IByMs MapaJulebHBIMU 1
IJIOCKOCTSIMHU

38 [ToBTOpenue: Teopema [ludaropa Ha mIocKoCTH 1

39 [loBTOpEHHE: TPUTOHOMETPHS MPSIMOYTOIBFHOTO TPEYTOJIHHIKA 1

40 CaoiicTBa Ky0a U NPsIMOYTOJILHOT'O TapaJuleNenunena 1

41 Bbluucnenre IMH OTPE3KOB B KyOe U IPsIMOYT'OJIBHOM Tapajiesienumnesne 1

42 [leprieHAMKYISIPHOCTD MPSIMOM M TNIOCKOCTH. 1

43 [Tpu3Hak nepneHIMKYIIPHOCTH MPSMON U IUIOCKOCTH 1

44 TeopeMa 0 CyIIeCTBOBAHUH U €/IMHCTBEHHOCTH MPSIMOM, MMPOXOAIIEH Yepe3 TOUKY 1
MIPOCTPAHCTBA M NEPIEHANKYISIPHON K IJIOCKOCTH

45 [11n0ckoCcTH M epHEeHIMKYJIIpHBIE UM NPSIMbIE B MHOTOIpaHHUKaX 1




46

IInockocTu u NEPHOCHAUKYJIAPHBIC UM IMPAMBIC B MHOT'OI'paHHHKAaX. Pemenue 3agad

1
47 [leprienAMKYIsip M HAKIOHHAS 1
48 [TocTpoeHue neprneHIuKysipa U3 TOYKMA Ha MPSIMYIO 1
49 Teopema o Tpéx mepreHAUKYIsipax (mpsimasi) 1
50 Teopema o TpEx nepneHauKyIsapax (oOpaTHas) 1
51 VYron Mexy CKpelMBaOIIMHUCS TPSIMBIMU 1
52 [Nonck nepneHANKYISPHBIX IPSIMBIX C IIOMOIIBIO TEPIEHANKYIISPHBIX TIOCKOCTEH 1
53 OpToroHajibHOE MPOEKTHPOBAHUE 1
%4 [TocTpoenue cedennii Ky6a, MpU3MbI C MOMOIIBIO OPTOTOHAJIBHONW MPOSKITUU 1
55 ITocTpoenue cedeHuii NpaBUIbHOW NUPaMUBL C IOMOIIBK) OPTOTOHAJIBHON ITPOEKLIUH 1
56 CummMerpusi B IPOCTPAHCTBE OTHOCHTENBHO TUIOCKOCTH. [T1ockocT cuMMeTpuii B 1
MHOTOTPaHHUKaX
57 [Ipu3HaKk neprneHIuKyJIIPHOCTH NPSIMOM U INIOCKOCTH KaK CJIENCTBUE CHMMETPUU 1
58 [TpaBHiIbHBIE MHOTOTPAHHHUKH. 1
59 [IpaBuIbHBIE MHOTOIPaHHUKU. Pacuér pacCTOSHUN OT TOYKH 10 IJIOCKOCTH 1
60 CriocoOBbl OIyCTUTh MEPIEHUKYIISIPBI: CHMMETPHSI, CABHT TOYKH I10 MAPaLIeITbHON MPsMOii 1
61 CrBur 10 HeMapauIeIbHON MPSMOM, N3MEHEHHUE PACCTOSTHHMA 1
62 KonTponbsHas pabora "B3auMHOe pacionoXeHHe IPSIMbIX U INIOCKOCTEH B MPOCTpaHCTBE" 1
63 IToBTOpenue: yron Mexay NpsIMbIMH Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJILHOM 1
TpEyrojbHUKE, TEOPEMa KOCHHYCOB
64 IToBTOpeHHE: YTOJl MEXAY CKPELMBAIOIUMUCS IPSIMBIMU B IPOCTPAHCTBE 1
65 ['eomeTpuueckne METOABI BBIYUCIECHHS YIIIa MEKAY NPSIMBIMA B MHOTOIPaHHUKAX 1
66 JByrpanHsbIii yron. CBOWCTBO TMHEHHBIX YIIIOB ABYTPAaHHOTO yIIia 1
67 [epnengukyssipHble mockocTH. CBOMCTBA B3aMMHO NEPIEHAMKYISIPHBIX IIOCKOCTEH 1
68 ITpusznax HSpHCH,Z[PIKyJ‘IHpHOCTPI rmocxocheﬁ; TeopeMa O IPSIMOM MepECEUEHUs IBYX 1
IUIOCKOCTEH MEePIEHANKYIISPHBIX TPEThEH IIIOCKOCTH
69 [IpsMoyTonpHEIHA MapauIelenuIen; Ky0; H3MepeHrsi, CBOICTBa MPSMOYTOIEHOTO 1
napajuiesienumnesna
70 Teopema 0 TraroHaM IPSMOYTOIBHOTO MapajuIeienuea U CIeCTBIE U3 Heé 1
71 CrepeomerpruecKre U IPUKIAJIHBIE 33441, CBSI3aHHBIE CO B3AUMHBIM PACIOI0KEHUEM 1
MPSIMBIX M INIOCKOCTH
72 [loBTOpeHue: ckpelmuBaromumecs NpsaMble, MapajulelibHbIe IUIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTPaHHUKAX
73 [Tapa napanienbHBIX MIOCKOCTENH Ha CKPELIMBAIOLIMXCS MPSIMBIX, PACCTOSHUE MEXKIY 1
CKPELIMBAIOIIMMHUCS IPSIMBIMU B IPOCTBIX CUTYaLIUAX
74 PaccrosiHue OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT NPSIMON A0 MIOCKOCTH 1




75 Brruucnenre paccTOSHUN MKy CKPEIIMBAIOLIIMMUCS MPSIMBIMH C TIOMOIIBIO 1
MEePICHANKYIISIPHON TNIOCKOCTH
76 TpéxrpanHslii yroi, HepaBeHCTBA AJs TpeXrpaHHbIX yrinoB. Teopema [Iugaropa, Teopemsl 1
KOCHHYCOB M CHHYCOB JIsl TPEXTPaHHOTO yIJia
77 DeMeHThI chepUUECKON IeOMETPUH: T€0Ie3MYECKUE JIMHUM Ha 3eMile 1
78 KontponbHas pabora "Yrisl u paccrosiaus” 1
79 CucremaTn3anus 3HaHUi "MHOTOTpaHHUK U €r0 JIEMEHTHI" 1
80 [upamuna. Buael nupamua. [IpaBunbHas nupaMuaa 1
81 ITpusma. IIpsiMast u HakIIOHHAsI IpU3MBL. TpaBunbHas npusma 1
82 [psimolt napasuienenune, NpsSMOYTrobHBIN Mapajviesenune, Kyo 1
83 Brinykisie MHOrorpanauku. Teopema Oitnepa 1
84 [TpaBuIbHBIC M ONYITPABUIbHBIC MHOTOIPAHHUKH 1
85 KontponbeHas pabora "MuororpaHHUKH" 1
86 [NoHsTHE BEKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1
87 CyMMa BEKTOPOB 1
88 PasHocTh BEKTOpOB 1
89 [IpaBwiio nmapaienenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCII0 1
91 Paznoxenue BekTopa 1mo 6a3ucy Tpéx BEKTOPOB, HE JISKAIMNUX B OJHON IIIOCKOCTH 1
92 CKaJIIpHOE MPOU3BEICHUE 1
93 BrrunciieHre yriia MeX1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [pocreiimue 3a1a4n ¢ BEKTOPAMHU Ha BBIYUCIICHUE CKAIISIPHOTO TIPOU3BEJICHUS 1
TeiIMe 3a]1a4M ¢ BEKTOPAMH Ha BBIYUCIICHUE YTIIa MEXKTy BEKTOPAMU
95 [Ipocre € 3a/1a4M C BEKTOpa a CIIGHUE yTTIa Me eKTopa 1
96 [IpocTetimire 3a1a4u ¢ BEKTOpaMU 1
97 Perienure 3aga4 ¢ BeKTOpamMu 1
98 O6006menne u cucrematusanus 3Hanwi "[loctpoenne ceueHmit" 1
99 O6006mmenne u cucteMatuzanus 3HaHui "llapamnensHOCTh U MePIEH UKy PHOCTD" 1
100 WroroBast KoHTponbHas paboTa 1
101 WroroBast KOHTponbHas padoTa 1
102 O06001enre U cucTeMaTu3aius 3Hanuii "Bekropsr"” 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102
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MHNOACHUTEJIBHAA 3ATIMCKA

VYueOHsbIil Kypc «BepoATHOCTb U CTATUCTHKA» YIIIYOIEHHOTO YPOBHS SIBIISICTCS] MPOJOIKEHUEM H Pa3BUTHEM
OJJTHOMMEHHOT0 Y4eOHOro Kypca yriryOlnEHHOro ypoBHS Ha YpOBHE CpeiHero oouiero oo0pasoBaHus. YUeOHBIH Kypc
npeAHa3HadeH s (OPMUPOBAHHS y OOYYArOIIUXCS CTaTUCTUYECKOW KyIbTYpPHl M TOHMMAaHHS POIH TEOPUHU
BEPOSTHOCTEH KaK MATEMAaTHYECKOr0 MHCTPYMEHTA JIsl U3yUeHUS CIydaiiHbIX COOBITHIA, BEIMYHH U mpoueccos. [Tpu
H3YyYEHHH Kypca O0OramaloTcsl MpeACTaBieHUS OOyJaromUXcs O METOAaX HCCIEAOBAaHUS M3MEHYMBOTO MHpA,
Pa3sBUBACTCA MMOHMMAHUC 3HAYMMOCTU U O6HIHOCTI/I MAaTEMAaTHYCCKUX MCTOAOB ITO3HAHUS KaK HEOThEMJIEMON YacTH
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PCHHUS.

Coneprkanue yueOHOro Kypca HampaBlieHO Ha 3aKpelieHHe 3HaHWH, MOTYYEeHHBIX IPU U3yYeHUH Kypca Ha
YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl, U Ha Pa3BUTHE MIPEACTABICHHUHA O CITyYalHBIX BETMUYMHAX H B3AaUMOCBSI3SIX
MEKAY HUMH Ha Ba)KHBIX IpUMeEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI W3 OKpYyKarollero mupa. B pesynbrare y
00y4aroMXcs JOHKHO CHOPMHUPOBATHCS IPEACTABICHUE O HAarOoJIee YIIOTPEOUTEIBHBIX U OOIIUX MaTEeMaTHYCCKUX
MOICIAX, UCIOJIB3YEMBIX JJid OIMUMCAHUA aHTPOIIOMETPHUYCCKUX U )Z[eMOI‘pa(I)I/I‘IeCKI/IX BCIIMYHH, HOFpeIHHOCTeﬁ B
pa3iuyHble poAa HM3MEPEHUSX, JUIUTENBHOCTH O€30TKa3HOM pabOThl TEXHHYECKUX YCTPOWCTB, XapaKTEPUCTUK
MaCCOBBIX SIBJICHUU M IPOLIECCOB B 00IIecTBE. YUeOHBIM Kypc sBIIseTCS 0a30d JUIsl OCBOSHMSI BEPOSTHOCTHO-
CTaTUCTUYCCKUX MECTO/0B, HeO6XO]II/IMBIX cnenyaiycraM HE TOJIBKO HMHIKXCHCPHBIX CHCHHaJ’IBHOCTeﬁ, HO TaKXeE
COIMAJIBHBIX M TIICUXOJIOTUYECKUX, ITOCKOJIIBKY COBPEMCHHBIC OGHICCTBCHHBIG HayKu B 3HAYUTEIILHON MEpEe
WCTIOJIB3YIOT amnmapar aHanu3a OoJbIINX JaHHBIX. LleHTpanpHyro 4acTh yueOHOro Kypca 3aHMMaeT oOCYKJeHHE
3aKOHa OONBIIMX YUCEN — QYHAaMEHTAIBHOTO 3aKOHA MIPUPO/IBI, UMEIOIIETO MAaTEMATHYECKYIO (POPMATH3AIIHUIO.

B cooTtBercTBHM ¢ yKa3aHHBIMH LEISIMH B CTPYKType y4eOHOTOo Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha
yriayOnéHHOM YPOBHE BbIJICJICHBI OCHOBHBIC CojepKaTebHble JUHUM: «ClydaliHble COOBITHS M BEPOSITHOCTH» U
«CirygaiiHbIe BEIMYMHBI U 3aKOH OOJBIINX YUCET.

I[ToMuUMO OCHOBHBIX JIMHHI B Y4eOHBIH Kypc BKIFOUEHBI 3JIEMEHTHI TEOPUH Ipad)oB M TEOPHU MHOXKECTB,
HEOOXOJIMMBIE JUIS TTOTHOIEHHOI'0 OCBOGHHS MaTepHala JIAHHOTO Y4eOHOro Kypca U CMEKHBIX MaTeMaTHYECKHX
Y49e0HBIX KypCOB.

Conepxxanne nuHUM «CiydaifHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOH JUIsi (DOPMHPOBAHWSI
MPEJCTaBICHUI O paclpeieIEHU BEPOSTHOCTEN MEX Ty 3HAUCHUSIMU CITy4ailHbIX BENUYUH. BaxkHy0 4acTh B 3TOU
coJiepKaTeIbHON JIMHUN 3aHUMAET N3ydeHUE TeOMETPHUECKOT0 U OMHOMHAIIBHOTO PacIpeeNeHnid 1 3HAKOMCTBO C
WX HENPEPHIBHBIMHU aHAJIOTaMH — [TOKa3aTebHBIM U HOPMAJIbHBIM pacIipeeeHUsIMHU.

Tewmpl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIy4YailHBIMH BEJIHMYWHAMH W PACHpPEACTICHHMSIMH, AaKIEHTHPYIOT
BHMMaHHE O0YYaromMXCsl Ha ONMHMCAHWU W W3YYEHHH CIyYalHBIX SIBICHUH C MTOMOIIBIO HEMPEPBHIBHBIX (DYHKIIHA.
OcHOBHOE BHUMaHUE YAESIETCS MOKa3aTENFHOMY i HOPMaJIbHOMY pPacIpeleIeHUsIM.

B yuebHOM Kypce mpenycMaTpruBaeTcsl 03HAKOMHUTENBHOE N3yUEHIE CBA3H MEXK/TY CITYIaiiHBIMH BETHINHAMHA
W ONHMCAHHUE 3TOH CBS3HM C IMOMOIIBI0 KOA(D(DHUITMEHTa KOPPEIAINH W €r0 BEIOOPOYHOTO aHaiora. JTH DJIEMEHTHI
COJlepaHUs Pa3BUBAIOT TeMy «JlmarpaMMbl paccemBaHUS», W3YUYEHHYI0O Ha YPOBHE OCHOBHOT'O 0OIIero
00pa3oBaHus, 1 BO MHOT'OM OITUPAIOTCS HA CBEIEHUS M3 KypCOB anTreOphl U TEOMETPHH.

Emé omuH »sreMeHT coiep)kaHWs, KOTOPBIA IMpeuiaraercs Ha O3HAKOMHTEIBHOM YpPOBHE —
MTOCTIEIOBATENFHOCT CITYYaifHBIX HE3aBHCHMBIX COOBITHN, HACTYMAIOMUX B €AWHUILY BpeMeHH. O3HaKOMJICHHE C
pacmpenereHreM BEPOSITHOCTEW KOJMYECTBA TAKWX COOBITHH HOCHUT pPAa3BUBAIONIMNA XapakTep MW SBISETCS
aKTyallbHBIM I OyIymuX aOWTYypHEHTOB, TMOCTYMAIOIMX Ha Y4eOHBbIE CIIEUATbHOCTH, CBSI3aHHBIE C
00IIeCTBEHHBIMI HAayKaMH, TICHXOJIOTHEN U YIIPaBICHUEM.

Ha m3ydenue yuebHoro xypca « BepoSTHOCTD M CTaTUCTHKA» Ha YTIyOIIEHHOM YPOBHE OTBOAUTCS 68 4acoB:
B 10 kimacce — 34 vaca (1 gac B Hemenio), B 11 kmacce — 34 gaca (1 gac B Henelmro).

COJEPXAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HbIi rpad, myTH B rpade: HuKIb! 1 Hend. CTeneHs (BaJleHTHOCTD) BEPLIMHEL. [ padbl Ha IIIOCKOCTH.
HepeBbsi.

CraydaiiHble SKCIIEPUMEHTH! (OMBITBI) W CIy4aidHble COOBITHS. OJeMEHTapHble COOBITHS (MCXOABI).
BepositHocTh  citywaiiHOro coObITHs. bau3ocTs uyacToTel M BeposTHOCTH coObITHH. CiyuyaiiHble OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSMH.

Omnepaunu Haja COOBITHAMU: TIEpecedeHre, 00beInHEHNE, TPOTUBOMONOKHBIE cOObITHS. narpammel Ditnepa.
®dopmyna clI0KEHNUS BEPOSTHOCTEN.

VYcnoBHas BEpOSTHOCTh. Y MHO)KEHUE BEpOATHOCTEN. [lepeBo cimyuaiinoro skcnepuMenTa. @opmyna nomHon
BepositHocTu. @opmyna batieca. HezaBucumebie coObITHS.



Bunapueiii cnydallHelli ONBIT (MCHBITaHWE), ycmex W Heydada. HesaBucumbie wucnbiTanusg. Cepust
HE3aBUCHMBIX HCIBITAaHUKA 10 mepBoro ycmexa. llepectaHoBku U ¢aktopuan. Yucmo coderanuit. TpeyronbHuk
[Mackansa. ®opmyna 6buHoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHM bepHysmu. CirydaiiHeli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenmuuuHa. Pacnpenenenue BepositTHocTed. [luarpamma pacmpenenenus. Onepauuud Haj
clyyallHBIMM BenuuuHamu. bunapHas ciydaiiHas BenuwuumHa. I[IpuMepsl pacnpeneneHuii, B TOM 4HCIE
reOMETpUYEeCcKOe U OMHOMHUANBHOE.

11 KUIACC

CoBMecTHOE paclipe/iefieHue ABYX CIydallHbIX BeH4uH. He3aBucumbie CiydaitHbie BETHYHHEI.

Marematuyeckoe OXHIaHUE CiydalHOM BenuuuHbl  (pacmpeneneHusi). Ilpumepsl npuMeHeHuUs
MaTeMaTHYECKOTO OXHJAHHUs (CTpaxoBaHue, Jorepess). MaTemaThueckoe OXHIaHHE OMHApPHOW CIy4aliHON
BeIMYMHBL. ~MaTeMaTH4ecKoe OXXHUJAaHHE CYMMBI CIy4yalHBIX BEMYMH. MaTeMaTHuecKoe OKUJaHHe
Te€OMETPUIECKOT0 1 OMHOMHUAIILHOTO pacipeeseHnH.

Hucnepcus ¥ CTaHAApTHOE OTKJIOHEHHWE CIIydaiiHOM BenmmuuHBI (pacnpeneneHus). [ucnepcus OwHapHOI
ClIydyaifHOW BEIMUYMHBL. MaTeMaTH4eCKOe O)KUaHUe TPOM3BECHHS U U CIEPCHs] CYMMBI HE3aBUCUMBIX CITy4ailHBIX
BeNWYMH. JlUcriepcusi U CTaHJapTHOE OTKIOHEHWE OMHOMHAIIBHOTO pacrpeaeneHus. Jucrepcust U cTaHaapTHOE
OTKJIOHEHHE T€OMETPUYECKOTO PacpeieIeHHs.

HepasencrBo Uebbimépa. Teopema UebrimeBa. Teopema beprymm. 3akoH Oonmbmmx yncen. BeiOopodHbiii
METO/i HccienoBaHnid. BriOopounbie xapakrepuctuku. OleHHBaHUE BEPOSTHOCTH COOBITHS MO BBIOOPOYHBIM
naHHbIM. [IpoBepka mpocTelrX TUMoTe3 ¢ IMOMOIIBI0 U3YUEHHBIX PacIpeaeIeH .

HenpepbiBHble ciydaiiHble BenuuuHbL. [Ipumepbl. DyHKIMS IUIOTHOCTH BEPOSITHOCTU PaCHpPENEIECHHUS.
PaBHOMEpHOE pacmpeneneHre 1 ero CBOMCTBA. 3a/ladr, MPUBOIIME K TIOKa3aTeIbHOMY pacipeneneHuio. 3aiadm,
NPUBOJAIIME K HOPMajgbHOMY pacrpeneneHuto. @OyHKIUS IUIOTHOCTH BEPOATHOCTH  IOKA3aTeIHHOTO
pacrnpenenenus, QyHKIHS ITIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO pactpesern eHusl. OyHKIHS MII0THOCTH U CBOMCTBA
HOPMAJIBHOTO PacIpeaeTIeHHS.

[locnemoBaTenbHOCTh ONWHOYHBIX HE3ABUCHUMBIX COOBITHH. 3ajadu, NPUBOIAIIME K PacHpereseHHI0
Ilyaccona.

KoBapuanus nByx citydaiinbix BenuuuH. KoaddunmenT nunerinon xoppemsiun. CoBMECTHbIC HAOIIOACHUS
IBYX BelW4YUH. BBIOOpOUHBIH KOAGQGUIUMEHT KOppesiuu. Pasnnyue MexIy JUHCSHHON CBS3bI0 M MPHYMHHO-
CJIEACTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOJ] HAUMEHBIITNX KBaJAPaTOB.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «BEPOATHOCTbL H
CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskIaHCKOT0 BOCIIUTAHMS :

c(OPMUPOBAHHOCTh TPAXKIAHCKOW IO3MIUM OOYYarOLIErocs KakK aKTUBHOTO M OTBETCTBEHHOI'O 4JICHA
poccHiickoro o0IIeCTBa, MPEACTaBICHNE 0 MaTEMaTHUYECKHMX OCHOBAaX (PYHKIIMOHMPOBAHMS PAa3JIMYHBIX CTPYKTYD,
SIBIIGHUH, TIPOIEeNyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHe B3aWMOJAEHCTBOBATH C
COLIMAJIbHBIMA HHCTUTYTaMU B COOTBETCTBHUH € X (PYHKIMSIMU M HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCHUICKON TIpaKIaHCKOH HMIEHTUYHOCTH, YBAXKEHUS K INPOILIOMY M HACTOSILEMY
pPOCCHIICKOM MAaTeMAaTHKH, LIEHHOCTHOE OTHOLICHHWE K JOCTHUXKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCHUICKOMN
MaTeMaTHYECKOM LIKOJIbI, NCIONb30BAaHUE ATUX JOCTUKECHUH B IPYrUX HayKaX, TEXHOIOIUAX, chepax IKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE yXOBHBIX LIEHHOCTEH POCCHUICKOro Hapozaa, c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS,
3THYECKOTr0 MOBEIEHNS, CBS3aHHOTO C IPAKTHUYECKUM ITPUMEHEHNEM TOCTHKEHUI HAYyKU U eATEbHOCTBIO YUE€HOTO,
OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHHUE YCTOMYMBOrO OyAyILero;

4) 3cTeTUYeCKOr0 BOCIIUTAHMS:

3CTETHYECKOE OTHOILICHUE K MUPY, BKJIIOUYasi 3CTETHKY MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4,
peLeHni, paccy>KACHUH, BOCIPUUMUMUBOCTh K MATEMAaTHUECKUM aCIIEKTaM pa3InYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3uveckoro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh YMEHHsI IPUMEHSITh MaTeMaTHUeCKUe 3HAHUS B WHTEpecax 3J0pPOBOrO U Oe30HacHOrO
o0paza XHM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 30pOBBIO (310POBOE MUTAHUE, COAAHCUPOBAHHBIA PEXUM
3aHATHA W OTObIXA, peryjsipHas Qu3uyeckas akTHUBHOCTH), (PU3NYECKOE COBEPLICHCTBOBAHHE IPU 3aHATHIX
CIIOPTHBHO-03/I0pOBUTEIBHOMN AEATEIBHOCTHIO;

6) TPyA0BOI0 BOCIUTAHUSA:

TOTOBHOCTb K TPY.ly, OCO3HAHHE LIGHHOCTH TPYAOII00MS, HHTEPEC K Pa3IuiYHbIM cepam mpodeccruoHaIbHON
JeATEeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBIOOP Oyyreit



npohecCHy U PeaTn30BhIBATH COOCTBEHHBIC )KM3HCHHBIC TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMAaTUYCCKOMY
00pa30BaHUI0 U CaMOOOPA30BaHUIO HA MPOTSHKSHUH BCEH JKM3HH, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MATEeMaTHYSCKOW HAIIPABICHHOCTH;

7) 3KOJOTHYeCKOT0 BOCIIHTAHHS :

c(hOpMHUPOBAaHHOCTH IKOJTOTHIECKOMN KyJIbTYphl, IOHUMAaHUE BIUSHUS COITUATBHO-YKOHOMUYECKHUX MTPOIIECCOB
Ha COCTOSHUE MPHUPOJHOW W COIHAIBHOW CPEbl, OCO3HAHUE TI00ATLHOTO XapaKTepa 3KOJOTHMYECKUX MPoOIieM,
OpHEHTAllMS Ha MPUMCHCHHE MAaTEeMaTHYECKHUX 3HAHWW JIUIs pEIIeHUs 3a7ad B OOJACTH OKPY)KAIOIIEH Cpesbl,
IJITAHUPOBAHUE TIOCTYIIKOB U OLEHKU MX BO3MOXKHBIX IMOCIEACTBUN JUI OKPYKAIOIICH CPEIIbI;

8) meHHOCTH HAYYHOTO MO3HAHMSL:

c(hOPMHUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHON MPAKTUKK, TOHUMaHUE MATEMAaTUYCCKON HAYKH KakK C(ephbl UeIOBEUCCKOM NIESITEIIbHOCTH, ITAIOB ¢
Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHS I[MBUJIM3AIMM, OBJIAJCHUC SI3BIKOM MaTEMaTHKd M MaTEeMaTHUYCCKOU
KYJIbTYpOi KaK CpEICTBOM IIO3HAHUS MHpPA, T'OTOBHOCTh OCYIIECTBIIATH MPOCKTHYK) M HCCIEIOBATEIBCKYIO
JeSITeIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJbTATDbI
IMo3naBaTenbHbIe yHHBEPCAILHbIE YUeOHbIE el CTBUS

Ba3zoBble 1oruveckue aeiicTBUs:

BBIABJIATHL U XapaKTEPU30BATH CYIICCTBCHHBLIC NPU3HAKN MAaTEMATHYCCKUX O6’beKTOB, HOHHTI/Iﬁ, OTHONIEHUI
MEKIy TOHATHUSAMH, (OPMYJIUPOBATh OIPEICICHUS TOHSATHH, YCTaHABJIMBATh CYIIECTBCHHBIM IPU3HAK
KJ1acCu(pUKAIK, OCHOBaHUS IS 0000IIEHNS U CPaBHEHUS, KPUTEPUH TPOBOAMMOTO aHAIN3a;

BOCIIPHHUAMATB, (OPMYIHPOBATH U TIPEOOPa30BBIBATH CYXKICHHS: YTBEPIUTEIBHBIE W OTPULATENBHEIE,
eAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE,

BBIABJIATE MATEMATHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IIPOTUBOPEUUA B Q)aKTaX, JaHHBIX,
Ha6JHOIIeHI/I$IX " YTBEPXKACHUAX, MPpEAJIaraTb KpUTCPpUUN AJIA BBIABJICHU A BaKOHOMepHOCTeﬁ u HpOTHBOpe‘IHfI;

AcIaTh BBIBOAbI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX yMo3aKn}0qum71,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CAaMOCTOSATENBHO JIOKAa3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPXKIEHHH (TPSMbIE U OT MPOTHUBHOTO),
BBICTPAaWBaTh apTyMEHTAINIO, TPUBOAUTD MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U
BBIBO/IBL;

BBIOMpATh CIOCO0 pereHus ydeOHOW 3amad (CpaBHUBAThH HECKOJIBKO BapHAHTOB PEIICHHS, BBHIOMPATH
HanbOoIee OAXOAAIINI C YIETOM CaMOCTOATENHHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareabcKue AeiicTBUA:

WCIIONB30BaTh BOIPOCHI KaK WCCIENOBATENbCKANA HMHCTPYMEHT IIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
(uKcupyrope TPOTUBOpeYre, MpoOIeMy, YCTaHAaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HUIIHIO, MHEHHE;

MPOBOIUTh  CaMOCTOSTEIHHO CIIAHUPOBAHHBIA  OKCHEPUMEHT, WCCIEeOBaHHE TI0 YCTaHOBJIEHHUIO
0coOEeHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SBIICHWS, MPOIIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SIBIIGHUSIMH, TIPOLIECCAMU;

CaMOCTOATENBHO (OPMYIHPOBATh OOOOIIEHNS W BBIBOABI 1O pe3ylbTaTaM IMPOBEIAEHHOTO HAOIIONEHMUS,
WCCIIEJIOBAHMS, OLIEHUBATH TOCTOBEPHOCTH TOJTYUEHHBIX PE3yIbTATOB, BEIBOIOB M OOOOIIEHHIA;

MIPOrHO3WPOBATh BO3MOXKHOE PA3BHUTHE IMPOLECCA, a TAKKE BBIABUTATH MPEINONIOKEHHUS O €r0 Pa3BUTHHU B
HOBBIX YCIIOBHSIX.

Pabora c undopmaiueii:

BBISIBIIATH JepUIUTH HHQOPMAITUH, TAHHBIX, HEOOXOIMMBIX JJIs OTBETA Ha BOIIPOC U JIIS PEIICHUS 3aa49u;

BBIOMpaTh HWH(POPMANMI0O W3 HCTOYHWKOB pAa3IMYHBIX THIIOB, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U
WHTEPIPETUPOBATH HHPOPMALIUIO PA3INIHBIX BUIOB U (JOPM MPEICTABICHUS;

CTPYKTYPHPOBaTh HH(POPMAITUIO, TIPEICTABIATH €€ B pa3iINYHbIX (opMax, HIUTFOCTPUPOBATH rpa)UueCKH;

OLIEHWBATh HAIEKHOCTH MH()OPMAITUH 110 CAMOCTOSITENIEHO C(hOPMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHUBEPCaJbHbIe YUueOHbIe 1eiicTBUS

Oo0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSAMU H IIENISIMHU OOIIEHHUSI, SICHO, TOYHO,
TPaMOTHO BBIPa)XaThb CBOIO TOYKY 3PEHHsI B YCTHBIX M MHCHMEHHBIX TEKCTaX, JABATh IMOSICHEHUS 110 X0y PEIIeHUs
3a/1a4¥, KOMMEHTHUPOBATh MOJYYCHHBIH PE3YIIbTAT;

B X07ie OOCY>KAEHUS 3a/1aBaTh BONPOCH! IO CYIIECTBY OOCYKAaeMOW TeMbl, IpOOJIEMBbI, pelaeMoi 3a1au,
BBICKA3bIBaTh HJICH, HAIlEJICHHBIC Ha IOMCK PEIICHUsS, COMOCTABJIATh CBOM CYXKICHHUS C CYXISHHSIMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHAPYXKWBATh Pa3IN4Me M CXOJCTBO IO3UIUH, B KOppPEeKTHOH ¢opMme (opmynupoBath
pasHoracHs, CBOM BO3PaKEHUS;

MPEACTABIATh PE3YJIBTAThl PEIIeHHs 3a/laud, JKCIIEPUMEHTA, HCCIEAOBaHHs, MPOEKTa, CAMOCTOATENBHO
BbIOMpATh opMaT BBICTYIUIEHHS ¢ yYETOM 3a7a4 MPE3EHTAMN 1 OCOOCHHOCTEN ayJUTOPHH.



PeryasiTuBHBIE YHHBePcaJIbHbIE YUeOHBIE e CTBUS

Camoopranusanus:

COCTaBJIATH TIAH, AITOPUTM PEILISHHs 3a7auu, BEIOUPATh CIIOCO0 PEIIeHUs ¢ YI4ETOM UMEIOIIUXCS PECYpPCOB
U COOCTBEHHBIX BO3MOXHOCTCH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHAHTHI PEIICHUN C YYETOM HOBOU
nH(POPMALUH.

CaMOKOHTPOJ1b, IMOUMOHANbHBIA HHTEJLIEKT:

BJIQJICTh HABBIKAMU TI03HABATEIIBHON pehIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJILTATOB, BIAJIETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJIS TPoLlecca U pe3yybTaTa pelieHu s
MaTeMaTHU4YeCKOM 3a/auu;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOrYT BO3HHUKHYTH MPH PEIICHUM 3aJadd, BHOCUTH KOPPCKTHBBI B
JSSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJbTaTa IICIHM W YCIOBHSM, OOBSICHITh NPUYHMHBI JOCTHOKCHUS WM
HEIOCTHKEHUS PE3yJIbTATOB JIEITEIbHOCTH, HAXOUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHA 1eSITEIbHOCTD:

IMOHMMATh U KUCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHON W WHIMBHIyaJbHOW PaOOThI MIPU PEIICHUM y4eOHBIX
3aJla4, MPUHUMATH IIeJIb COBMECTHOW JICATEIBHOCTH, IUIAHUPOBATh OpraHU3allMi0 COBMECTHON pPabOThI,
pacnpenensTh BB paldOT, JOrOBapuBaTLCS, OOCYKIaTh MPOIECC M Pe3yiabTaT padoThl, 0000IIATh MHEHUS
HECKOJIBKHUX JIIOEH;

y4acTBOBATh B TPYMIIOBBIX (opMax paboTel (00CYKIAeHUsI, 0OMEH MHEHHI, «MO3TOBbIE IITYPMb» U UHBIE),
BBINIOJIHATH CBOKO 4YacCTh paOOThI M KOOPJUHUPOBATH CBOM JICHCTBHS C JAPYTMMH 4ICHAMH KOMaHJbI, OLICHUBATh
KauecTBO CBOET0 BKJIaJa B OOIIHI MPOIYKT IO KPUTEPHUAM, CHOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEJIMETHBIE PE3YJIBTATHI

K xormy 10 knacca o0ydJaromuiics HAYIUTCS:

CBOOOJIHO OTTEpUPOBATh MOHATHIMU: I'pad, TUIOCKUi rpad, CBA3HBIN rpad, myTh B Tpade, 1ernb, MUK, JIePEBo,
CTETeHb BEPIINHBI, IEPEBO CIyYailHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONIEPUPOBATH MOHSATHIMHU: CITyYalHBIH SKCIIEPUMEHT (OMBIT), CITydaiiHOe COOBITHE, DIIEMEHTApHOE
ciydaiiHOe COOBITHE (DIIEMEHTAPHBIM HMCXOM) CIy4alHHOIrO OIbITAa, HAXOIUTh BEPOSTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTaPHBIMH COOBITHSMU;

HaxXomuTh W (POPMYJIHUPOBATH COOBITHS: TIepeceueHHe, OOBCIWHEHWE MaHHBIX COOBITHH, COOBITHE,
MIPOTUBOIIONIOKHOE JAHHOMY, MCIIONB30BaTh AWArpaMMbl Jiiepa, KOOPAWHATHYIO TPSIMYIO IS PElIeHHs 3ajad,
TT0JTB30BAThLCS (DOPMYIIOH CIIOKEHHUS BEPOATHOCTEH I BEPOATHOCTEH ABYX M TPEX CIIyYaWHBIX COOBITHI;

OIIEpUPOBATh TOHATHSAMH: YCJIOBHAs BEPOSTHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHMBIE COOBITHS,
JIEpEeBO CIy4afHOTO KCIIEPIMEHTA, HAXOAWUTh BEPOSATHOCTH COOBITHI C TMOMOIIBIO MPaBHJIa YMHOXKEHUS, JepeBa
CIIy4alfHOTO OIIBITa, WCHONB30BATH (HhOpMyTy MOTHOW BeposTHOCTH, (opmyny balieca mpu pemeHun 3amad,
OIIpPENeNATh He3aBUCUMOCTh COOBITHI 10 ()OpMYyIIe U TIO0 OPTaHU3AINN CITyYaifHOTO SKCIIEPHMEHTA;

MIPUMEHATH U3ydeHHbIe KOMOMHATOPHBIE (DOPMYIIBI IS TIEPEUNCIICHIS] DIIEMEHTOB MHO)KECTB, dJIeMEHTapHBIX
COOBITHH CITyd4aifHOTO OIBITA, PEIISHNS 3a/1a4 I10 TEOPHH BEPOATHOCTEH;

CBOOOTHO OIEPUPOBATh TMOHSATHSAMH: OWHAPHBIA CIydailHBIA OMBIT (WCHBITaHWE), yClleX W Heyxadya,
HE3aBHCHMbIE UCTIBITAHUS, CEPHUS MCIIBITAHUN, HAXOIUTh BEPOSTHOCTH COOBITHN: B CEPUH HCIBITAHUI IO TIEPBOTO
ycriexa, B CEpUU HCIIBITAHNN bepHyin, B ONbITe, CBA3aHHOM CO CITy4aifHBIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOTHO OIEpPUPOBATh MOHATHSAMH: CIyJaiiHas BEIWYWHA, paclperelieHHue BEepOsATHOCTEH, Auarpamma
pacnpeneneHusi, OMHApHAs CIydaiiHasi BEIHYNHA, TEOMETPHIECKOe, ONHOMHUATIBHOE pacpeeeHHeE.

K xoniy 11 kmacca o0ydarommiics HayqIuTCs:

OIIEPUPOBATH MOHITHSIMH: COBMECTHOE PACIIPENIEICHNE ABYX CIyJYailHBIX BEJMYMH, MCIIOIB30BATh TAOIHUILY
COBMECTHOT'O pPAacIpeNlelieHns ABYX CIy4YailHBIX BEJMYWH IS BBIACNICHHS PACHpENeiIeHUs KaKIOW BETUYHHEI,
OIIpeNeNeHNsT He3aBUCUMOCTH CITyYailHBIX BEJIHYNH;

CBOOOJTHO OINEPHPOBATh MOHSITHEM MAaTEMAaTHYECKOrO OKWIAHHS CIy4aliHOW BEIWYWHBI (pacrpeneneHus),
MIPUMEHATH CBOMCTBA MaTEMAaTHYECKOT'0 OXKMAHUS TPH PEHICHUH 3a]a4, BEIYUCIATh MATEMAaTUYECKOe OXKUIaHUE
OMHOMHAITEHOTO U TEOMETPHYECKOTO pacpeIeIeHHIA;

CBOOOTHO OMNEPUPOBATH TMOHATHUSAMHU: JHCIIEPCUS, CTAaHAAPTHOE OTKIOHEHHWE CIyJailHOH BeIHYWHBI,
MPUMEHATh CBOWCTBA JUCIIEPCUU CIYYailHOW BEIWYHHBI (paclpeneneHrs) NpH pPelieHnd 3a1ad, BBIYUCIATH
TCTIEPCHIO U CTAaHAAPTHOE OTKJIOHEHHE TEOMETPUIECKOro M1 OMHOMHUATIBLHOTO pacipeaeseHH I,

BBIYHCIISATH BEIOOPOYHBIE XaPAKTEPUCTUKH 10 JTAHHOW BHIOOPKE M OLICHUBATh XapPaKTEPUCTUKY TeHEpaTbHON
COBOKYITHOCTH JIaHHBIX TIO BBIOOPOYHBIM XapakTepucTukaMm. OIEHHBAaTh BEPOSTHOCTH COOBITHH W TIPOBEPSTH
MPOCTEUINE CTATUCTUUECKUE THUIIOTE3BI, MOIB3YSICh N3YYEHHBIMH paclpeieleHUsIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4yacon
Nen/m | HammeHoBaHMe pa3iesioB U TeM MPOrPaMMbI KoHTpoabHbIe JJIeKTpoHHbIe (Wi PpOBLIE)
Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThbI
1 DneMeHTHI Teopuu TpadoB 3
2 Crny4JaliHbIE OTIBITHI, CITyYaifHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepaliiuu HaJl MHO)KECTBAMHU U COOBITHSIMH.
3 CrnoxeHnre 1 yMHOXEHUE BEPOSTHOCTEH. 5
YcnoBHas BepoITHOCTh. He3aBrCHMBIE COOBITHS
4 DJeMeHThl KOMOMHATOPUKHU 4 1
Cepun 1ocCjIe10BaTE/IbHBIX UCIIBITAHUM.
5 Wcnerranus bepaymm. CiydaifHpiii BEIOOD U3 5
KOHEYHOM COBOKYITHOCTH
6 CirydaifHpIe BETMYUHBI M PaCIIPEICTICHIS 14 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2
11 KUIACC
KosnuecTBo 4yacoB
Ne n/m HaumeHnoBaHue pa3iejioB U TeM NPOTrPaMMbl KonTposabHbie IJCKTPOHHEIE (1M PPOBELIE)
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 3akoH OONBIINX YHCET 5
2 DJeMeHTBHI MAaTEeMAaTUIECKON CTATHCTUKU 6
HenpepbiBHbIE cliydyaiiHbIEC BETUYUHBI
3 (pacmpenenenus), MoKa3aTeNbHOE U 4
HOpMAaJIbHOE pacipenaeeHus
4 Pacrpenenenue Ilyaccona 2
5 CBs13b MEXKY CTy9alHBIMH BeITMYHHAMHA 6
6 O00011IeHrE U CUCTEMATU3aLMs 3HAHUHA 11 1
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 1




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No /it Tema ypoka KoandyecTBo 9acoB JHara
Beero KonTtpoabHbie H3yYeHHs Daexrponnsie [[OP
padoThI
1 I'pad, cBsizHBIH Tpad, mpeacTaBiIeHUE 38029l C TOMOIIBIO rpada 1
2 Crenens (BajgeHTHOCTB) BepmnHEL. [1yTh B rpade. Llenu u nukist 1
3 I'padbl Ha TuToCcKOCTH. [lepeBo ciay4yaitHOro 3KCIeprUMEHTa 1
4 Crny4daliHble 9KCIIEpUMEHTHI (OIBITHI) U CIIy4aliHble COOBITHSI. 1
DnemeHTapHbIe COOBITHS (MCXO/IbI)
8 BeposiTHOCTB CITy4aifHOTO COOBITHSI. 1
6 BeposiTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXKHBIMU 1
3JIEMEHTaPHBIMU COOBITUSIMH
7 [epeceuyenune, oObeMMHEHNE MHOXKECTB U COOBITHIA, 1
MIPOTHBOIOJIOKHBIE cOOBITHSI. DOpMYyIIa CIIOKEHHUST BEPOITHOCTEH
8 VYcioBHas BepoaTHOCTh. DopMyiia yCIIOBHOM BEPOSTHOCTU 1
9 YMHOKEHHE BEPOSTHOCTEH. 1
10 dopmyIia MoJHOM BEPOSATHOCTH 1
11 ®dopmyna baiteca. HezaBucuMeie COOBITHS 1
12 Kom0OunHaTopHOE IpaBuiI0 yMHOXKEHHUs. [lepecTaHOBKY U (haKkTopHall 1
13 Uwucno couerannit. Tpeyronsauk Ilackans 1
14 ®opmyna 6mHOMa HpioTOHA 1
15 Kontponsuas padora Nel: "I'padsl, BepOITHOCTH, MHOKECTBA, 1 1
KOMOHMHATOpHKa"
bunapHsIil cirygaitHBIN ONBIT (UCTIBITAHKE), YCIIEX U HEyada.
16 HezaBucumele ncnsitanms. Cepusi HE3aBUCHMBIX UCTIBITAHHUH JI0 1
MIEPBOro ycmexa
17 Cepust He3aBHCHMBIX UCTIBITAHUHN JI0 TIEPBOTO yCIIeXa 1
18 Cepust He3aBHCHMBIX UCTIBITaHUN bepHymmn 1
19 CaydaiiHblil BIOOp M3 KOHEYHOH COBOKYIIHOCTH 1
20 [IpakTudeckas paboTa ¢ HCIIOIF30BAHUEM AJIEKTPOHHBIX TAOIHI] 1
21 Crnyuaitnas BennuuHa. Pacnipenenenue BepodarHocTel. JnarpamMmma 1

pacnpeaciiCHus




Onepanuu HaJl cTydyaliHBIMU BeTUIUMHaMU. [Ipumepsl

22 pacnpeneneHuii. bunapnas ciaydaiiHas BenMuuHa 1

23 ['eomerpuueckoe pacnpenenenue. buHomuanipHOe pacnpeieneHue 1

24 MaTtematuueckoe OPKHIaHHE cinydaiiHol BeanunHbl. COBMECTHOE 1
pacnpesneneHne IBYX cIydailHbIX BETUYHH
He3zaBucumele cimydaiinbie BenuuuHbl. CBOMCTBa MaTEMaTHYECKOTO

25 oxuaHus. MaremaTuieckoe oxXuaaHne ONHApHOH c1y4aiiHON 1
BEJINYHHBI

26 MaTeMaTI/IquKvOG 0XKHUJIaHUE TEOMETPUIECKOr0 U ONHOMHAIIBHOTO 1
pacnpeneneHuit

27 Jucnepcens u cTaHIAPTHOE OTKIIOHEHHE 1

28 Jucnepcus OMHApHOW city4yaiiHoi BennunHbl. CBOWCTBA UCTIEPCHH 1

29 Martematuyeckoe OKHJIAHHE NPOH3BE/ICHHUS 1 IMCTIEPCHS CyMMBI 1
HE3aBUCHMBIX CITyYaHHBIX BEIUMYHH

30 [IpakTudeckas paboTa ¢ UCIOJIb30BAHUEM JJICKTPOHHBIX TaOJIHI] 1

31 Hucnepcus OmHOMHATIBHOTO pacnpenencHus. [IpakTnueckas pabora 1
C MICTIOJIb30BaHMEM 3JIEKTPOHHBIX TabIIHI]

32 OO6o0uIeHNe U cucTeMaTH3aNus 3HAHUI 1

33 KonuTponbsHas pabora Ne2: "IﬁcanaHm bepaymmu. Ciayqaitasie 1
BEJIMYMHBI U paclpeeseHus

34 O06001eHNe U cucTeMaTU3alMsl 3HaHUH 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







