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INOACHUTEJIbBHAS 3AIINCKA

YueOHbII Kypc «AnreOpa W Havajla MaTeMaTHYEeCKOTO aHajdu3a» SBISICTCS OJHHM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oomero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECleYMBACT HMHCTPYMEHTAIbHYIO 0a3y Uil HM3y4eHHs BCEX EeCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
0o0yJaromuxcst Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH()OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHoro yudeOHOro Kypca
oOydaroluecss OBJAJE€BAIOT YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VYuebHbIil Kypc anreOpbl M Hayal MaTeMaTUYEeCKOro aHajiu3a 3aKjaJblBA€T OCHOBY MJIS
YCIICIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKHM, XHMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEH/JEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCSA B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JanpHeimero oOpa3oBaHUS W B IOBCEAHEBHOM »ku3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU anreOpbl U MaTeMaTUYECKOr0 aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBAaTh
YTBEP)KICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BAaTh 0000IIEHUE U
KOHKpETH3al1io, abCTparupoBaHUE W aHAIOTHIO, (OPMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIIJICHUE.

B xome m3ydyenus ydeOHOro Kypca «Anrebpa W Hadajla MaTEeMaTHYECKOTO aHAIU3a»
06y‘~IaIOIIII/IeC$I moJry4JaroT HOBBII OIBIT pelICHUA NPHUKIAAHBIX 3a4da4, CaMOCTOATCIbHOI'O
HOCTPOCHHSI MAaTeMaTU4eCKUX MOJENEH peabHbIX CHUTYyallMid, WHTEPIPETAlMU IT0JyYCHHBIX
pEIIeHM, 3HAKOMATCS ¢ MPUMEPaMH MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIAIOIIMMHUCS MAaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMHU.

VY4eOHbIll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM IMOTEHIMAJIOM, KOTOPBIH
peanusyercss Kak depe3 ydeOHbIM MaTepuasl, CHOCOOCTBYIOHMIMH (DOPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHMs, CaMOCTOSTENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus aiaredOpe M HayajlaM MaTeMaTHYECKOrO aHalIu3a JIEKHT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yuebHOro Kypca «Anredpa u Hauajga MaTeMaTHUYE€CKOTO aHAIN3a) BBIJEICHBI
CJ'IGI[YI-OHII/IG CO}ICp)KaTeJ'IBHO'MeTO)II/I'-Ie()KI/IG JINHUWN. ((qI/ICJ'Ia 1 BBIYHCIICHUA, ((q)}/HKHI/II/I nu
rpaduxuy, «YpaBHEeHHUs U HepaBEeHCTBay», «Havana MaremaTudeckoro aHanmsay», «MHOKeCTBa U
norukay. Bce OCHOBHBIE COJEPKATEIBHO-METOAMYECKUE JUHUU H3Y4aloTCs Ha MPOTSHKCHUH
JBYX JIET OOyueHUs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra ¥ TMOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasjnenamu. JlaHHbIH ydyeOHBIH Kypc
SBIISIETCS. HWHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSIET B cede CoJep)KaHUE HECKOIbKHX
MAaTEMATUYCCKUX AJUCHUIIIIMH, TaKHUX KaK anre6pa, TpI/IFOHOMeTpI/ISI, MaTeMaTI/I'-IeCKI/Iﬁ aHaJIn3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas Jjoruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIa/IeBAlOT BCE Oo0Jiee MMPOKMM MAaTEMAaTHUYECKUM alllapaToM, y HHUX TOCIEI0BATeIIbHO
dbopMUpyeTCsT U COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMAaTHUYECKYyI0 MOJETh pPealbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, A peuieHUs
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTepIpPeTHPOBATH
CBOM OTBET.



ConepxatenpHO-MeTOAMYeCKast ~ JTUHHS ~— «Ywcma W BBIYMCICHHS» — 3aBepliacT
(I)OpMI/IpOBaHI/Ie HAaBBbIKOB HCITIOJIB30BaHUA ,Z[eﬁCTBHTCJIBHLIX YHCCJI, KOTOPOC 6I>IJ'IO Ha4yaToO Ha
YpOBHE OCHOBHOTO 00111ero oOpaszoBanms. Ha ypoBHe cpemHero obmiero oopa3oBaHusi 0co0oe
BHUMAHHC YJCIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB PAallMOHAJIbHBIX BBIHHCHGHHﬁ, BKIIIOYAKOIIINX B
ceOsl MCIONIb30BaHKME PA3IMUYHBIX (OPM 3alUCH YHCIIA, YMCHHE NIENaTh MPUKHUJIKY, BBITOJIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OCHUBATH YHUCJIOBLIC BBIPAXKCHUA, pa60TaTb C MaTeMaTn4YeCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOUIMMCs MHOXECTBa HATYpPalbHBIX, IIEITIBIX, PAIMOHAIBHBIX U
HeﬁCTBHTeHBHBIX qucell AOIIOJIHAKTCI MHOXECTBOM KOMIIJICKCHBIX YHCCII. B KaXJI0M H3 OTHUX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PUUSCKUE 3aaul M ONIEPAIUU: JICIICHUE
HAIIEJIO, OMNEPUPOBAHME OCTaTKAaMH Ha MHOXKECTBE IICNBIX YHCEJ, OCOObIe CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IG orcpanmu, a TAaKXKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCIICIOBATEIHPHOMY ~ PAaCIIUPEHUIO  Kpyra  HUCHOJB3YeMBIX  YHCEl W 3HAKOMCTBY
C BOBMOXKHOCTSIMH WX TPHUMEHEHHs JUISI PpEIICHUS pa3UYHBIX 3a7ad  (OpMHpYETCs
MPEJCTAaBICHHE O EAMHCTBE MAaTEMaTHKH KaK HayKu W e€ polM B TOCTPOCHUU MOJENei
peaIbHOrO MHpa, IIMPOKO MCIIOJIB3YIOTCS 0000IICHHE M KOHKPETU3AIIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pPEANM3yeTCs Ha MPOTSHKEHUH BCEro OoOydyeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszeine IIporpammbl
MPEyCMOTPEHO PEeIlIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecs: OBIaJeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS pallMOHAIbHBIX, MPPALMOHAIBHBIX, I10Ka3aTelIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
cojepkalux napamerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAaHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOMN, IPU PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaUYeHW (yHKUIWU. J[aHHas comeprkaTerbHas JIMHUS BKIIOYAET B
cebst Takke (OopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHuUs
palMOHATIBLHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JalibHEHIlee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyyaromuxcsi, (OPpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyAE€HUH, paboThl ¢ CHMBOJIBHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTUUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConepkarenbHo-MeToauueckass JuHUA «DyHKIUU U TpadUKU» TECHO TMEPEruieTaeTcs ¢
IpYyTMMH  JIMHHSIME ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMBICIE  3a1aéT
MIOCJIEIOBATEIbHOCTh ~ M3Y4YEHUsl  Marepuana. V3ydeHue  CTENEeHHOM, ITOKa3aTeJIbHOW,
norapuMUUECKOl U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, UCIOIH30BAHHE
GyHKUMA U1 pelIeHus] 3a/ad U3 JIPYruX YUeOHBIX MPEJAMETOB U PeaTbHOM KU3HH TECHO
CBSI3aHO KaK C MaTeMaTUYECKHUM aHAJIM30M, TaK M C pEUIEHUEM ypaBHEHUN W HepaBeHCTB. [lpu
9TOM OOJBIIIOE BHUMAHHME yaenseTcs (OpMUPOBAHWIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXJY Pa3IMYHbIMUA BETUYMHAMH, UCCIIEOBATH MOJTYYCHHbIE (YHKIIUH, CTPOUTH
ux rpaduku. Marepuan STOH cojepKaTelbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BBIpaXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
aHAJTMTUYECKOM, Tpadudeckoil W clIoBecHOHW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIIHH,
MCIIOJIb30BAHUIO aHAJIOTHH.

CO,Z[Cp)KaTCJ'ILHaﬂ nmuHus «Havama mMaTeMaTH4ecKoro aHajan3a» MO3BOJISIET CYIICCTBECHHO
paCliipuTh KPYTr' KaK MaTEMaTUYCCKHUX, TaK U NPUKIIaJHbIX 3aJa4, JOCTYITHBIX O6yanOHII/IMC$[,
TaK KaK y HUX MOABJISICTCA BO3SMOXKXHOCTb CTPOUTD T pa(l)I/IKI/I CJIOJKHBIX (I)YHKHHﬁ, OIPCACIIATh UX
HauOOJIbIINE U HAUMEHBIIHE 3HAUYCHU, BBIYMCIIATH IIJIOOIaan (bHpr U 00BEMEBI TEJI, HAXOJAUTh
CKOPOCTH U YCKOPCHHA MPOLECCOB. I[aHHaSI COoJCpIKaTCiibHad JIMHUA OTKPbBIBACT HOBBIC
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BO3MOXKHOCTH IOCTPOCHHUSI MaTeMaTW4eCKUX MOJETed pealbHbIX CHTYallUi, I03BOJISET
HaXOJUTh HAWIyylllee pelleHHe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHUECKOTO aHAJM3a CIIOCOOCTBYET DPa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOT0 U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSIBICHNS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

COI[ep)KaTeJ'IBHO-MCTO,Z[I/I‘ICCKEUI quHug «MHOXKecTBa M JIOTHKa» BKIIOYAaeT B ce0s
OJIECMCHTBI TCOPHUKU MHOXECTB H MaTeMaTUYECKON JIOTHKH. TeopeTI/IKO'MHO}KCCTBCHHHe
MNPpEACTaBJICHUA HNPOHU3BIBAIOT BECHh KYpPC IIKOJbHOM MaTEMaTUKU U npeajiararoT HauoOoce
YHI/IBepCElJ'IBHHﬁ SA3BIK, 06’be,I[I/IH5[IOH_[I/II7I BCC pasaciibl MaT€MaTuku H eé HpHJ’IO)KCHHfI, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CJUHOC LCII0C. HOBTOMY
BaXXHO JaTb BO3MOXHOCTb o6yqafomeMyc;1 IIOHUMAThb TeOpeTI/IKO'MHO)KCCTBeHHBIf/'I SA3BIK
COBpeMeHHOfI MAaTCMaTUuK W HUCIOJB30BaATh C€Iro IJId BBIPAXKCHUSA CBOUX MBICJICH. I[pyI‘I/IM
BA’)KHBIM IIPHU3HAKOM MATCMATUKU KaK HAYKH CJIICAYCT IPU3HATH CBOﬁCTBeHHYIO en CTPOI'oCThb
00OCHOBaHHHI U CJICAOBAHUC OHpGI[GJIéHHBIM npaBujiaM IMOCTPOCHUA  JOKA3aTCIILCTB.
3HAKOMCTBO C 3JIEMEHTaAaMHM MaTeMaTHYEeCKOH JIOTHMKH CHOCO6CTBy€T Pa3BUTHUIO JIOTHYCCKOI'O
MBbIINJICHUSA 06yqa10m1/1xcs[, MMO3BOJIACT UM CTPOUTH CBOU PACCYKIACHHA HAa OCHOBC JIOTMYCCKUX
IIpaBuJi, (bOpMI/IpyeT HaBbIKHW KPUTUYCCKOI'O MBIIIJICHHA.

B yue6HOM Kypce «Anredpa 1 Hayana MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBBI
MAaTCMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAHbBI CII0COOCTBOBAThH q)OpMHpOBaHI/IIO
HaBBIKOB IIOCTPOCHHUSI MOJIENICH peaslbHBIX CUTYAIMi, UCCICIOBAHHS 3TUX MOJIENICH C TTOMOIIBIO
arrapara aJIF€6pI>I U MAaTCMAaTHU4YCCKOr'0 aHaJin3a, MHTCPIPCTAllUH IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHus BIUIETCHBI B KaXIBI W3 Pa3[esioB NPOrpaMMbI, MOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS JJs pelieHHsl NPUKIAAHBIX 3anad. [lpm pemenun
peanbHBIX NPAKTHYECKHX 3a7ad OOYy4YalomIMecs pa3BUBAIOT HAONIOJAaTENbHOCTh, YMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCsi, HCIONb30BaTh aAHAJIOTHIO, 0000maTh |
KOHKPETU3UpoBaTh Mpobiemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pELICHUs
MPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MPOIECCEe U3yUeHUsl BCEX TeM y4yeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAJIN3ay.

Ha u3ydenue yue6HOrO Kypca «Anredpa v Hayaiaa MaTeMaTHYeCKOTO aHaIu3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COAEP) KAHUE OBYUYEHUSA
10 KJIACC
Yuciia 1 BLIYUCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIE U ACCSITUYHBIC APOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoanueckue Apoou. [Ipumenenune npoOeii 1 MPOIEHTOB ISl pEIIeHUs MPUKIIATHBIX 3a71a9 U3
pPa3IMYHBIX OTPAciel 3HAHUW U PEabHOU XKU3HU. JIeHCTBUTENbHBIE YUCia. PallMOHAIBHBIE U
WppalMOHATbHBIE YUCiIa. ApuMeTHYeCKHe oneparuu ¢ JeUCTBUTEIHHBIMA YnuciiaMud. Moy
NEHCTBUTENLHOTO YHCIia U €ro CBOMCTBA. [IpuOmmkEHHBIE BBIYMCICHUS, TTPABUIIa OKPYTIICHUS,
NMPUKUJKA W OLEHKa pe3yJibTaTa BblUMCICHHI. CTEneHb C IeNbIM ToKa3aTeaeM. buHoM
Hrrotona. Mcnonp3oBanue moaxoasimieil (OpMbI 3aITUCH JIEHCTBUTENBHBIX YUCEN ISl PeIICHUS
MPaKTUYECKUX 3a/7ad W TIPEACTABJICHHS JaHHBIX. ApUPMETHYECKHA KOpPEHb HATypalbHOU
CTENeHu U ero cBoiicTBa. CTeneHb ¢ paluOHAIbHBIM IMOKa3aTeNeM U €€ CBOMCTBA, CTENEHb C
JeHCTBUTENbHBIM TIOKa3zateneM. Jlorapudm uyucna. CsoiictBa mnorapudma. [lecsiTuuHbie u
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HaTypayibHble Jiorapupmbel. CUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOTO apryMEHTa.
ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCJIOBOT0 apI'yMEHTAa.

YPaBHeHI/IH H HEPABCHCTBA

ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHHUS.
PaBHOCUIIbHBIE ypaBHEHHS M ypaBHEHUsS-cleAcTBUs. HepaBeHCTBO, pellieHME HEpaBEHCTBA.
OcHOBHBIE METOJBl PEHICHUS LENbIX U APOOHO-pallMOHANIBHBIX YpPAaBHEHHWHW U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM NEPEeMEHHOW. JleleHue MHOro4wieHa Ha MHOIOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nenbiMu kodhdunuentamu. Teopema Buera.

[IpeoOpa3oBaHusi  YMCIOBBIX  BBIPAXEHHUH, COJEpXKALIUMX  CTENEHHM M KOPHHU.
HppanuonaneHeie ypaBHeHMs. OCHOBHBIE METOZABI PELICHUS HMPPALMOHAIBHBIX YPaBHEHHU.
[ToxazarenbHble ypaBHEHHA. (OCHOBHBIE METOABl PEIIEHUs [10KA3aTEJIbHBIX YpPaBHEHUH.
[TpeoOpa3oBanue BbIpakeHHH, conepxamux Jorapudpmsel. Jlorapudmuyeckue ypaBHEHMS.
OCHOBHBIE METOJIBI PEIICHHs JIoTapu(PMUIecKuX ypaBHeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
dopmyisl. [IpeoObpazoBaHue TPUTOHOMETPUUECKUX BBIpAXKEHUH. PellieHre TpuroHoMeTpudeckux
ypaBHeHuN. Pemenne cucreM JIMHEWHBIX ypaBHEHUM. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHUI.
Onpenenurens Marpuubsl 2X2, €ro TIEOMETPUYECKHN CMBICI W CBOWCTBA, BBIYMCIECHUE
€ro 3Ha4CHMs, IIPUMEHEHUE OIPEACIINTEN Ui PEUICHUS CHUCTEMBbl JIMHEWHBIX YPaBHEHUM.
Pemenue npukiagHbIX 3aJad ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHui. MccnenoBanue
IIOCTPOEHHOM MOJENIM C MOMOLIBIO MaTpull U onpenenutenei. [locrpoenne mareMaTnyeckux
MOJIeJIe peaIbHOM CUTYyaluy C IIOMOILBIO YPaBHEHUH U HEpaBeHCTB. [IpuMeHeHne ypaBHeHUN U
HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKHUX 3a7ad W 3a/a4 U3 pa3IMyHbIX 00JIacTel HAayKu WU
peaTbHOM KU3HU.

DOyHKIUH U rPpapuKu

OyHKIMsA, crnocoObl 3amaHus (yHKuMU. B3auMHo oOpatHble (yHkiuu. Kommnoszunums
¢byukuuil. I'padux dyHkiuu. DnaemeHTapHble NpeodOpa3oBanus rpagukoB ¢yHkiuil. O0macTb
onpeneNieHuss M MHOXKecTBO 3HadeHud  Qynkuun. Hymm  ¢yHkmuu.  ITIpomexyTku
3HaKonocTossHcTBAa. UErHble W Heu€THble QyHKuMu. [leprmommueckue ¢yHkiuu. ITpomexyTtku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI (QyHKIuu. HanOomnbiiee u HauMeHbIIee
3HaueHusl (YHKIUU Ha MpoMexyTke. JIuHeliHas, kBagpaTuyHast U IpOOHO-TMHENHAs (QYHKIIUH.
DjeMeHTapHOe HCceloBaHMEe M MHocTpoeHue ux rpadukoB. CremeHHas (QyHKIUS ¢
HaTypaJIbHbIM U LIeNbIM ToKa3aTesneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpa@uk KOpHs n-oi
CTENEHU Kak (YHKIUM OOpaTHOM CTEeNeHH ¢ HaTypalbHbIM Moka3aTeneM. llokasarenbHas u
norapudmuueckas QyHKIMH, UX CBOMCTBA U rpaduku. Mcnons3oBanue rpagukoB GyHKIUN i
peleHuss ypaBHEHUI. TpUTrOHOMETpHUYECKash OKPYKHOCTb, ONPEACIEHUE TPUTOHOMETPHUUECKHUX
GyHKIMI yncioBoro aprymeHta. MyHKIHMOHAIbHBIE 3aBUCUMOCTH B pEabHBIX MpoIeccax U
aBieHUX. [ paduku peasbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOr0 aHAJIN3a

ITocienoBaTeIbHOCTH, CIIOCOOKI 3aJaHUs MOCIeA0BaTeNbHOCTEH. MeTo; MaTeMaTH4eCKOM
WHIYKIUA. MOHOTOHHBIE W OTpaHUYEHHBIE MOCIEN0BAaTENbHOCTH. MCcTOpHs BO3HMKHOBEHUS
MaTEMaTHYECKOTO aHa/IM3a KaK aHajn3a OSCKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH T'€OMETPHUECKONW MPOTrpecCUi.
JIMHEeNHBII M HSKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IpOrpeccuy JUIsl pelieHnsl pealibHbIX 3aJau MPUKIaHOTO XapaKTepa.



HemnpepoiBHble ¢GyHKIMM W WX CBOWCTBAa. TOuYkM paspbiBa. ACHUMITOTHI TpaduKoB
¢ynkuuii. CBoiicTBa (QyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JJIs1 PEIICHUS 3a/1a4.

[lepBast u BTOpas npousBoanbie GyHKIMU. Onpeenennue, reOMeTpUUECKUd U GU3NIeCKuit
CMBICT TMPOM3BOAHOW. VYpaBHeHUE KacaTesqbHOM K rpaduky ¢yakuuu. I[lponsBoanbie
ayieMeHTapHbIX (GyHKIMA. [Ipon3BoAHAS CYMMBI, MPOU3BEIACHUS, YaCTHOTO U KOMITO3UIIUU

G YHKIIHA.
MHo:xecTBa U JIOTHKA

MHOeCTBO, Olepaly HajJl MHOXECTBaMU M UX cBoicTBa. Jluarpammsl Ditepa—BeHHa.
[IpuMeHeHre TeOpeTUKO-MHOXKECTBEHHOIO ammnapara Juis OMUCaHHUS peajbHBIX MPOIECCOB U
SBJICHUM, TIPU PEIICHUH 3aJlad U3 JPYruxX ydeOHbIX mnpenMeroB. OmpeneneHue, Teopema,
CBOICTBO MaTeMaTHUECKOIro 00BbEKTA, CIEACTBHE, JOKA3aTeIbCTBO, PABHOCHIIbHBIE YPaBHEHUS.

11 KVIACC
Yucia 1 BLIYUCIECHUSA

Harypanpubie W 1enble uucia. [IpuMeHeHHe NpPU3HAKOB JEIUMOCTH IEJIbIX YHCE,
HanOouspmmi o0mui aenurens (nainee — HOJl) u Haumenbiee obmee kpatHoe (naee — HOK),
OCTaTKOB I10 MOAYJIO, aropuT™Ma EBKIIMIa 1S perieHust 3a/1a4 B ISIbIX YHCIIaX.

KomnekcHble uucna. AnreOpanueckas M TpPUTOHOMETpUYecKas (QOpMBbI  3alUCH
KOMIUIEKCHOTO Yucia. ApudMeTHYeCcKHe Onepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPJIUHATHOM MtockocTh. Popmyiia MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHHWe KOMILJIEKCHBIX 4YHCEN JJs peuieHus (QU3n4eckux u
F€OMETPUUYECKHX 3a/a4.

Y];)aBHeHHﬂ H HEPABCHCTBA

CucremMa u COBOKYITHOCTh YpaBHEHHH 1 HEpAaBEHCTB. PaBHOCHIIbHbBIE CCTEMBI M CUCTEMBbI-
cnenctBusl. PaBHocuibHBIE HepaBeHCTBA. OTOOp KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHUH ¢
MIOMOLIbI0 TPUTOHOMETPUYECKONW OKPYKHOCTH. PellleHne TpUrOHOMETPHUYECKHX HEPABEHCTB.
OcHOBHBIE METOJIbl PEIIECHUs IOKa3aTeIbHBIX U JIorapupMUUecKUX HepaBeHCTB. OCHOBHbIE
METOJbl PELICHHUS] WPPALUOHAIBHBIX HEpaBeHCTB. OCHOBHBIE METOJbl PEUICHHUS] CUCTEM U
COBOKYITHOCTEH pAlMOHAIBbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTEJIbHBIX M JIOTapU(PMHUUECKUX
YPaBHEHHUI. YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI ¢ mapamerpamu.llpumeHeHHne ypaBHEHHH,
CUCTEM M HEPABEHCTB K PEIICHHI0O MAaTeMaTHYEeCKUX 3a/]ay U 3aJad W3 pazIuyHbIX oOsacTeit
HAyKH U pEAIbHOM JKU3HU, MHTEPIIPETALIMS ITOJYYEHHBIX PE3YJIbTAaTOB.

DOyHKUUH U rpaduKu

I'padux xommosunmu ¢yHkuuid. I'eomerpuyeckue oOpa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOM TUIOCKOCTU. TpuroHomerpuyeckue QYHKIMHM, HX CBOHCTBA M TIpadUKu.
['paduueckue MeTOIBl pelIeHUs ypaBHEHHH U HepaBeHCTB. I'paduueckue MeETOIbl pelIeHUs
3aja4 ¢ napamerpamu. Vcnonb3zoBaHue rpa@ukoB (YHKIUI I MCCIIEOBAHUS IMPOLIECCOB U
3aBHCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHWU 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB U
peanbHOU KU3HU.

Hauyaja MaTeMaTH4eCKOro aHaJIu3a



[IpumeneHnne TPOU3BOAHON K MCCIIEIOBAHUIO (PYHKITUH HA MOHOTOHHOCTH M DKCTPEMYMBI.
Haxoxaenrne HamOONbIIEro W HAUMEHBIIETO 3HAYCHHWH HENMPephIBHOW (YHKIMH Ha OTpPE3Ke.
[IpuMeHeHne MPOM3BOJHON U HAXOKIECHUS HAWIYYIIErOo PEUICHUs B MPUKIAIHBIX 337a4ax,
JUIS OTIpPENIeNIeHUs] CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOro (opMyinoi Hiu rpadukoMm.
[TepBooOpa3zHas, OCHOBHOE CBOWCTBO MepBooOpa3zHbiX. llepBooOpa3Hbie 3IeMEHTApPHBIX
¢ynkuunii. IlpaBmia HaxoxaeHus mepBooOpa3Hbix. MHTterpan. ['eomerpuueckuii  cMbICT
uHTerpasna. Beruucnenue omnpeaenéHHoro wuHterpana mno ¢opmyne Heriorona-Jleitonuia.
[lpumeHenne wWHTETrpana Ui HAXOXKACHUS IUIOMIAZeH TUIOckuX ¢uryp U 00BEMOB
reoMmerpuueckux ten. [Ipumepsl pemenuil auddepeHnuanbHbIX ypaBHEHUNH. MaremaTuueckoe
MOJIEJMPOBAHUE PEATBbHBIX MPOLIECCOB C MOMOIIBIO UG depeHIInaIbHbIX YPABHEHHI.

IJIAHUPYEMBIE PE3YJIbBTATBI OCBOEHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNA

JIJHHOCTHBIE PE3YJIbTATBI
1) rpaKIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMKU  OOydarollerocs Kak akTUBHOTO MU
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOIEeCTBa, MpEICTaBIE€HHE O MAaTEeMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, NpoOlenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, ONPOCHI M APYroe), YMEHUE B3aMMOJEHCTBOBATH C COLUAIbHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOILJIOMY U
HAaCTOSIIIEMY POCCHMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K JOCTHKEHMSIM POCCHUHCKHMX
MaTE€MaTUKOB M POCCUHUCKOW MAaT€MaTHYECKOW IIKOJbI, HUCIIOIb30BAHUE JTUX IOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, c(HOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JESTENbHOCTHbIO YYEHOIrO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOEHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTECTUYCCKOC OTHOUIICHUEC K MUpYy, BKJIFO4Hast 9CTETUKY MaAaTEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHICHHWH, pacCyXIEeHUH, BOCIPHUUMYHUBOCTh K
MAaTEMAaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUI0OB HCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:

C(i)OpMHpOBaHHOCTI) YMCHUA NPUMCHATD MAaTEMAaTHYCCKUEC 3HAHWA B UHTECPECAX 3/J0POBOI0
u Oe3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nUTaHue, COAIAHCUPOBAHHBIN PEXKUM 3aHATHI M OT/bIXa, PEryJIsipHas (u3nuecKasi ak THBHOCTD ),

q)HSI/IV—IeCKOG COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-O3)IOpOBPITG.]'IBHOI>i JACATCIIBHOCTBIO,

6) TPy10BOT'0 BOCIIMTAHMS:



TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJTIOOHS, HHTEPEC K Pa3IUYHbIM chepam
HpO(beCCI/IOHaJIBHOI\/'I ACATCIIbHOCTH, CBA3aHHBIM C MaTEeMaTUKON U eé MMPpUITOKCHUSAMHA, YMCHUC
COBEpINaTh OCO3HAHHBIA BBIOOp Oynmymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEGHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM0o00pa30BaHUIO Ha MPOTSHKCHUN BCEH )KU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33724 MAaTeMAaTHUECKON HAPaBICHHOCTH;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh  AKOJIOTUYECKON KYJIbTYpbl, IOHUMAHHE BIMUSHHUS COLUAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME HPHUPOJHON M COLMAIbHOW Cpelibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTEeMATHYECKUX 3HAHUW ISl pelIeHUs 3a7ad B 00JacTH OKPYKAIOUIEH Cpe/bl, MIIaHUPOBAaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKaIOIEl CpeIbl;

8) HIeHHOCTH HAYYHOI'0 MO3HAHUS

c(OpMUPOBAHHOCTb ~ MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHUKH, TIOHUMAaHME MaTEMaTUYEeCKOM HayKH Kak chepsl
YEJIOBEYECKON NIEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJI4/ICHUE SI3bIKOM MaTeMaTHUKU U MaTeMaTUYeCKON KyJIbTYpOi KaK CpeICTBOM ITO3HAHMs MUDA,
TOTOBHOCTb OCYILECTBIATh MPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHIUBUYaIbHO U

B TpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIe yHHMBepCcAIbHbIe y4eOHbIe 1eiicTBUS
Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYIUpOBaTH ONpEAETICHUs  MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KJIacCU(UKALMK, OCHOBAHUA JUIsi 000OLIeHUus u
CPaBHEHHUsI, KpUTEPUN TPOBOJAUMOI0 aHAJIN3A,

BOCIIPUHUMATD, (I)OpMYJ'II/IpOBaTB u Hp606pa3OBLIBaTB CYXKIACHUA: YTBCPAUTCIILHBIC U
OTpUIAaTCIIbHBIC, CIMHUYHBIC, YaCTHBIC U O6IJ_II/Ie, YCJIOBHBIC;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYMs B (hakTax,
JNaHHBIX, HAOMIOJEHUSX U  YTBEPKICHUSX, MpeasaraTb KpPUTEpUU JUISL  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeNIaTh BBIBOJBI C WCIIONH30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTHH;

IIPOBOJMTH CAMOCTOSITENILHO JI0Ka3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKJIECHUU (MIpsMbIE U
OT TMPOTUBHOTO), BBICTpaUBaTh AapryMEHTAIMI0, MPUBOAUTH TNPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BBIOMpaTh cHoco0 pemieHus YdeOHOM 3ajaud  (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pemieHns, BHIOMpATh HaWOOJee MOAXOAANINA ¢ YYETOM CaMOCTOSITEIBHO BBIZCIECHHBIX
KPUTEPUEB).



Ba3oBrble ucciaenoBareLCKUe JeliCTBHSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (POPMYIHpPOBAThH
BONPOCHI, (UKCHUPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIIEPUMEHT, HCCIEIOBAHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIUPOBATh OOOOIICHHS U BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3UPOBATH BO3MOXKHOC PA3BUTHUC IIPOLECCCA, a TAKKE BbIABUI'aTh IMPCAIIOJIOXKCHUA O
€TI0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pabora ¢ undopmanmeii:

BBISIBIIAIT JIEPUIMTH HHPOPMALINHY, TAaHHBIX, HEOOXOJMMBIX JJISi OTBETa Ha BONPOC M IS
pelieHus 3a/1a4yy; BbIOUpaTh MHPOPMALUIO U3 MCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIM3UPOBATD,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHJIOB U  (QOpM
NPECTABICHUS; CTPYKTYPHPOBATh WH(POPMALUIO, TPEACTABIATH €€ B pa3iuyHbIX (opmax,
WUTIOCTPUPOBATh TpadUuecKH; OIEHUBATh HAAEKHOCTh WHGOPMAIMU IO CaMOCTOSITENBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBePCATIbHbIE YUeOHbIE TelCTBUS
Oomenne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH M IEISIMU
00111eHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX W MHUCHbMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS MO XOAY peHIeHHs 3a/Jayl, KOMMEHTHUPOBATh TMOJyYCHHBIN
pe3ynbTar;

B XOJI€ OOCYKIECHHs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, IPOOIEMBI,
pemaeMoi 3a1auu, BBICKA3bIBATH MJEHM, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISTh CBOU
CYXKICHHS C CY)KJIEHUSIMU JPYI'MX YYaCTHHUKOB JaMajora, oOHapyXUBaTh pa3jMyuue U CXOJICTBO
NO3ULIKH, B KOPPEKTHOU opme (HOpMyTHUpOBaTh pa3HOIIACHsl, CBOU BO3PAKEHMUS,;

MNPEACTAaBJIAThL PE3YJIbTAThl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAHHA, IPOCKTA,

CaMOCTOSTEIIBHO BI)I6I/Ip aTb (bOpMaT BBICTYIIJICHUA C y‘—IéTOM 3a1a4 IMpe3CHTauuu U
ocoOeHHoCTeH ayJUTOpPHUH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
COCTABJIATh IUIAH, AJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIOCOO peleHus ¢ y4E€ToM

UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUIeHUH ¢ y4ETOM HOBOM MH(OPMALIUK.
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CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

BJIa/IETh HAaBbIKAMU MO3HABATEIbHOU pedIeKCHN KaK OCO3HAHUS COBEpIIAeMbIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IIPUM PEIICHUM 33a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAMJIEHHBIX OIMIMOOK,
BBIIBJIEHHBIX TPYAHOCTEW;

OIICHUBATHh COOTBETCTBUE PE3yIbTAaTa LETH U YCIOBUSIM, OOBSCHSITH IPUUUHBI JOCTUKCHHS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOIUTh OIIMOKY, JaBaThb OLICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasI HEeATECJIBbHOCTD:

MOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON W WHIMBHIYaIbHON PaOOTHI TPU
peICHUN y‘~IG6HI>IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATDH
OpraHu3allii0 COBMECTHON Pa0OTHI, paclpenesiaTh BUIbl pabOT, TOTOBapHBATHCS, OOCYXIATh
MIPOILIeCC U Pe3yNbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopMax paboTel (0OCYXIeHHs, OOMEH MHEHHIA, «MO3TOBBIC
LITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacThb PaOOTbl M KOOPAMHHUPOBATb CBOU JEHCTBHUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAauyeCTBO CBOEro BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUSI.
INPEAMETHBIE PE3YJIBTATbBI

K koHmy o6ydenuss B 10 kiacce oOydaroluiics MNOMYYUT CIEAYIOLIME IPEIMETHbIE

pe3yibTaThl MO OTJCNIBHBIM TeMaM pabodeil mporpaMmel yueOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucaa ¥ BLIYUCIEHUS
CBO6OI[HO ONCpHUPOBATH MOHATHUAMU: pALIMOHAIBHOC YUCIIO, OecKoHeuHas nepuoanvcCcKas
I[p06b, MPOUCHTHI, HPPAIUOHAIIBHOC YHUCIIO, MHOKCCTBA PAMOHAIIBHBIX H HeﬁCTBHTCHLHLIX

Yuceil, MOaYyJib JIEHCTBUTEIIEHOTO qucia,

INPUMEHSTH IpOOU U MPOLIEHTHI ISl PELLIEHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpacieu
3HAHWM U peajbHOM )KU3HU;

MPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJIEHUS, NPUKHUIKY U OICHKY
pe3ynbTaTa BEIYUCICHUN;

CBO60I[HO ONeprupoOBaTh IMOHATHUCM: CTCICHL C MNCJIbIM II0OKA3aTCIIEM, HWCIIOJb30BATh
MoAXOJAAIITYTO q)OpMy 3alrucCHu HeﬁCTBHTeHBHBIX YUCCT IJid PCIICHHA MNPAaKTHYCCKUX 3aJad U
MNPpEACTaBJIICHUA JaHHBIX;

CBO60I[HO ONCpUPOBATH TOHATUCM! apI/I(pMCTI/I‘-ICCKI/Iﬁ KOpPCHb HaTypaHLHOﬁ CTCIICHU,

CBO60}IHO ONEprUpOBaATH NOHATUEM: CTCIICHD C PAllMOHAJIBHBIM ITOKA3aTCJICM,
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CBOOOZHO ONEpPHPOBATH TMOHATUSAMH: JOrapudm 4dHCia, NECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATH MOHATUAMHU: CHUHYC, KOCHHYC, TaHTCHC, KOTAHICHC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YMCIIOBOTIO apIyMEHTA.
YpaBHeHus1 U HepaBeHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPAaBHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIe METOJAbl PEIICHUS pPALMOHAIBHBIX U JpOOHO-pAMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILECHUS HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOUIEH C
HeNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3anad;

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: CHCTEMAa JIMHEHHBIX YpaBHEHWM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHH CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BbIYUCIECHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIs PEIeHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIMPOBATh PEAJbHBIE CUTYallUH C IOMOULIBIO CUCTEMBI
JUHEHUHBIX YPaBHEHHUM, WCCIE0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIpEeACIINTENEH, UHTEPIIPETUPOBATh I1OJIYYEHHBIN PE3yJIbTaT;

HCITOJIL30BaTh CBOMCTBA JIEHUCTBUI C KOPHAMU JIA Hp606paSOBaHI/I${ BBIpa)I(eHHﬁ;

BBITIOJIHATH npeo6pa30BaHI/151 YHCIOBBIX BLIpa)KeHI/Iﬁ , CoAcCpiKamux CTCICHU C
palrOHAJIbHBIM ITOKA3aTCIICM;

UCMOJIBb30BaTh  CBOMcTBa  ylorapuMoB Ui npeoOpa3oBaHUS  JOrapUPMHUUECKUX
BBIPAKECHHI;

CBOOOAHO  OmepupoBaTh  TMOHATUSMHU:  HUPPALMOHAIbHBIE,  IOKa3aTelbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYeckue (opmynsl Il MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBATH TMOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NPUMEHSATh
HE00X01uMble (OPMYIIBI JUTS PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOZACIIMPOBATE PCAJIBHBIC CHUTyallUM Ha A3bIKC anre6pLI, COCTaBJISITb  BBIPAKCHUS,
YpaBHCHUsA, HCPABCHCTBA 110 YCJIOBUIO 3aJaud, HCCICAO0BATH IMOCTPOCHHLIE MOJCIN C
HCIIOJIb30BAHHUEM allliapara anre6pLI.

DyHKIUHA U TPaPUKH:

CBOOOJHO OMEpUpOBaTh MOHATUAMU: (QYHKIMS, CHOCOOBI 3alaHus (QYHKIHH, B3aUMHO
oOpaTHble (DYHKIUHM, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJIHATH 3JIEMEHTapHbIC
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npeoOpa3zoBanusi rpadukoB (QyHKIOHM; CBOOOAHO OMEPUPOBATH TOHATHSAMU: 0OJACTh
ONpeNeNieHuss W MHOXECTBO  3HAueHUH  (QyHKUWMM, HYIM  (QYHKIUH, T[POMEKYTKH
3HAKOIMOCTOSIHCTBA;  CBOOOJHO OIEPUPOBATH MNOHATHAMH: UYETHBIE W HEUETHBIE (yHKIUH,
nepuouveckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMyMbl U MHUHHMYMBbI
¢yHkMM, Hanbonbliee W HaWMEHbIIEE 3HAaYeHHE (YHKIMM Ha TPOMEXKYTKE, CBOOOIHO
OTIEPHPOBATH MOHATUAMH: CTENICHHAs! (PYHKIMS C HATypaJbHBIM U LEJIBIM IOKa3aTelleM, Tpauk
CTENECHHOW (DYHKIMM C HATypaJbHBIM U LEJIbIM MOKa3zaTeleM, rpaduK KOpPHS N-Oi CTENEeHU Kak
¢yHkuuu 0OpaTHOM CTENMeHH C HaTypalbHBIM IOKa3aTeJeM; OIEePHPOBATh IOHATHUAMHU:
JWHEHHAas, KBaJgpaTHYHAas W JApOOHO-THMHEHHAas (QYHKIMH, BBIIONHATH JJIEMEHTapHOE
UCCIIEJOBAaHHUE U IIOCTPOCHHE MX Tpa(ruKoB; CBOOOTHO ONEPUPOBATH HOHATUAMHE: ITOKa3aTeIbHAas
u Jnorapupmuueckas (yHKIUH, WX CBOMCTBA M TpaduKH, UCHOIB30BATH HMX TpapuKu Ui
pelIeHusl ypaBHEHHUH; CBOOOAHO ONEPUPOBATH IMOHATUSMH: TPUTOHOMETPUYECKAs! OKPYKHOCTH,
OTpesieIeHue TPUTOHOMETPHUECKUX (DYHKIMI YHCIOBOTO apryMeHTa; MCIHOJb30BaTh IpaduKu
GyHKIMIA Ui MCCIEJOBaHMs INPOLECCOB M 3aBUCHMOCTEH TNpH PEIICHWH 331ad M3 JPYTUX
y4eOHBIX TPEAMETOB W pealbHOW JKW3HH, BBIpaXKaTh (HOPMYIaMU 3aBUCHMOCTH MEXIY
BEJINYMHAMU;

Hayana MaTeMaTH4eCKOI0 aHAJINA3A:

CBOOOJIHO ONEpHPOBATh MOHATHUSAMM: apuU(MeTHyecKkas U TeoMeTpuyecKasl MpOorpeccus,
0ecKOHEeuHO yOBIBAIOIIAsi TEOMETPUYECKAs IIPOTPECCHsI, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(dopMyIa CIOXKHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE; MCI0JIb30BaTh IPOrPECCUU
JUISL pEIlIeHUs] peajbHbIX 3a/ay MPUKIAJAHOIO XapakTepa; CBOOOAHO ONEpPUPOBATh MOHATUSAMU:
[I0CJIEI0BATEIBHOCTD, CIIOCOOBI 33/1aHUs MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYECHHBIE
IIOCJIEA0BATENBHOCTH, IIOHUMATh OCHOBBI 3apOKACHH MATEMAaTUYECKOrO aHAIM3a KaK aHalau3a
0OECKOHEUHO MaJblX; CBOOOJHO OMNEpPUPOBATh IOHATUAMU: HENpepbIBHbIE (YHKIIHMH, TOUYKU
paspbiBa rpaduka GyHKINU, aCUHMITOTHI rpaduka QYHKIHH; CBOOOIHO ONEPUPOBATH IOHATHEM:
(GyHKLUs, HENpepblBHAs Ha OTpPe3Ke, NPUMEHSTh CBOWCTBA HENPEPBIBHBIX (GYHKUUN s
pelieHus 3a7a4; cBOOOIHO ONEPUPOBATH MOHATUSAMU: NI€PBasi U BTOpask IPOU3BOJIHbIE (QYHKIIUH,
KacaTenabHast K rpaduKy (pyHKIMH; BBIYUCIATH MPOU3BOIHBIE CYMMBbI, IPOU3BECHNS, YACTHOTO
U KOMIO3UIMM JIBYX (DYHKIIMI, 3HaTh NMPOM3BOJAHBIE 3JIEMEHTAPHBIX (DYHKILMM; MCIOJIB30BaTh
reoMeTpruYecKuil 1 pU3nYecKrii CMBICI TPOU3BOIHOM [UI pelIeHus 3a1ay.

MHoskecTBa M JIOTHKA:

CBOOOZHO ONEpUPOBATH MMOHATHSAMHU: MHOXECTBO, OINEpaluyd HaJ MHOXECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr JUlsl ONMCAHHS pEajbHBIX IPOLIECCOB U
ABJICHUM, TMpPH pELIEHUH 3a/1ad U3 JAPYruxX Yy4eOHBIX IPEJIMETOB; CBOOOJIHO ONEpUPOBATH
MOHATUSMU: OIIPENEIICHUE, TEeOpeMa, YpPaBHEHHUE-CIEICTBUE, CBOWCTBO MAaTEMaTUYECKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K koHny o6Oyuyenuss B 11 kJacce oOyyaromuiicss MOMYYUT CJEAYIOUINE TPEAMETHbBIE
pe3ysbTaThl MO OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BLIYMCJICHUA:

CBOOOJHO OIEpPUPOBATH MOHATUAMHU: HATypaJbHOE U 1EJ0€ YHUCI0, MHOXKECTBa
HAaTypaJbHBIX U LEJIBIX YHUCEII, UCIOJIb30BaTh NMpU3HaKu aeanMocTty nenbix yucesn, HOJl n HOK
HATypaJbHBIX YHCEN JJs pelleHus 3ajJad, NPUMEHATh anroput™M EBkianma; cBoOOIHO
ONEPUPOBATH MOHATHEM OCTaTKA IO MOJYJIO, 3alMChIBaTh HATypaJbHbIE YHCIA B Pa3IMYHBIX
MO3HMIIMOHHBIX CHCTEMaX CUMCIIEHUS; CBOOOJHO ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YHCIIO
U MHOXKECTBO KOMILJIEKCHBIX YMCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCia B aureOpandyeckod u

13



TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHITH apu(METHUECKHE ONEepallui ¢ HUMU U U300pakaTh Ha
KOOPAMHATHOW INIOCKOCTH.

YPaBHeHHH H HEPaBCHCTBA:

CBOOOJHO  ONEpUpPOBaTh  IOHATUSAMHU:  HMppAlMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCHIIBLHBIX MEPEXO0B;
OCYILLECTBIIATh OTOOP KOpPHEH IpU pPELIEHHH TPUTOHOMETPUYECKOTO YPAaBHEHUS; CBOOOJHO
ONEpPHPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, MPHUMEHATh HEOO0XOIUMbIe
GopMynbl Ul pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB; CBOOOAHO
OIEpUPOBAThH MOHATUSAMH: CUCTEMA U COBOKYIIHOCTb YPaBHEHHUH M HEPABEHCTB, PAaBHOCHJIbHbBIE
CUCTEMBl W  CHCTEMBI-CICACTBUSA, HAaxXOIWUThb PEIIEHUS CHUCTEMBI M  COBOKYIHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB; pellaTh PAalMOHAJIbHbIC, UPPALlMOHATIbHbBIE, [TOKA3aTeIbHbIC, JOrapu(pMUUECKUE U
TPUTOHOMETPUYECKUE YpaBHEHMSI W HEpPABEHCTBA, COJEpJKaIlMe MOAYJIM M IapaMeTrpbl;
OPUMEHATh rpaduyeckue MEeTOAbl AJIS PELIeHUs ypaBHEHMH W HEpaBeHCTB, a TaKKe 3ajay C
napaMeTpamu; MOJIEIUPOBATh PEAJIbHbIE CUTYALMH Ha A3bIKE alreOphl, COCTABISATh BHIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layd, HCCIIEN0BaThb IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM amrapaTa anreOpbl, THTEPIPETUPOBATh [TOJIYYE€HHBIN pe3yJbTar.

DyHKIUUHA U TPaPUKH:

CTPOUTH I'paUKU KOMIIO3UIMU (PYHKIMH C IOMOUIbIO 3JEMEHTapHOTO HCCIEI0BaHUS U
CBOWCTB KOMITO3UIIMM JBYX (YHKIHA; CTPOUTh T'E€OMETPUYECKHE OO0pa3bl ypaBHEHHHA U
HEpaBEHCTB Ha KOOPAMHATHOM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh HOHATUSAMH: IpaduKu
TPUTOHOMETPUUECKUX (DYHKUMN; NMPUMEHATh (PYHKUMU JUISI MOJAEIMPOBAHUS U MCCIEAOBAHUS
pEaIbHBIX ITPOLIECCOB.

Havana MaTeMaTH4eCKOI0 aHAJINA3A:

UCIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTH M
HKCTPEMYMBI; HaXOJMTh HauOOJIbllee W HaMMEHbIIee 3Ha4eHUs (PYHKIMM HENpepbIBHOW Ha
OTpe3Ke; MCIOJIb30BaTh MIPOU3BOIHYIO JUIsl HAXOXKICHHSI HAUTYUIIEro PEIIeHUs] B MPUKIIAIHBIX,
B TOM 4YHCJIE€ COLMAIbHO-DKOHOMUYECKHUX, 3aJadyax, Ul ONPENEIICHUs CKOPOCTH U YCKOpPEHUs
mpouecca, 3aJaHHoOro Qopmynoil wiM rpadukoM; CBOOOJHO ONEPUPOBATH IOHATUSAMU:
nepBooOpasHasi, OonpeenEéHHbI HHTErpajl, HaXOAUTh epBOOOPA3HbIE IEMEHTAPHBIX (QYHKIHH
U BBIYUCIIATH UHTErpai no ¢opmyne Herorona-JIeiOHua; HaXo0qUTh MJIOMIAAN TUIOCKUX QUTYp
U O00BEMBI Tel C TMOMOINBIO MHTErpaja ;UMETh IPEACTaBIEHHE O MaTeMaTHuYeCKOM
MOJIEJIMPOBAaHUM Ha NpUMEpPE COCTaBileHUA Au(PQepeHlnaIbHbIX YpaBHEHUW; pelaTh
NPUKIAJHBIE 33J]auyd, B TOM YHCJE COLMAIBbHO-3KOHOMHYECKOTO M (PU3NYECKOIO XapakTepa,
CpeJICTBAMHU MaTeMaTUYECKOTO aHAU3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne |[HaumeHOBaHUE pa3/iesioB U TEM KonunuectBo yacos ‘ OneKTpOHHbBIE
T/ IpOTPaMMBI Beero|[Kontpomshsre|[[Ipaxtiaeckue] (1HdPOBHE)
oOpa3oBarebHbIE
paboThI paboTbI
pecypesl
1 |IMHOeCTBO IeHCTBUTEILHBIX YHCEL. 24 1 POIII

Mamuorounensl. PanimoHanbHbIE
ypaBHEHUS U HepaBeHCTBa. CHUCTEMBI
JINHEWHBIX YPaBHEHUN
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Ne ||HanmmeHoBaHUE pa3fesioB U TEM ‘KOJII/I‘ICCTBO 4acoB ‘ ODNEKTPOHHBIE
/I IpOTPaMMBI Beero|[Konrponsusre|[[lpaxriaeckue](LEdPOBbE)
00pazoBaTeILHBIC
paboThl paboThl

] pecypest

2 ||®ynknuu u rpadpuxu. CTeneHHas 12 1 POII

| ||dyHKIMS C LEaBIM ITOKa3aTENEM

3 ||Apudmernueckuii KOpeHb n-0it 15 1 POLI

| |lcrenenu. MppaunonaibHble ypaBHEHUsI

4 |Tloka3arenbHast GyHKITHSA. 10 1 POII

| |TlokasarenbHbiC ypaBHCHHS

5 |Jlorapudmudeckas GyHKITHI. 18 1 POII

| |Vlorapudpmudeckue ypaBHEHHUS

6 |Tpuronomerpuieckre BIpaKECHHS U 22 1 POLI

| |lypaBHeHus

7 |[ITocnenoBaTeIbHOCTH U MPOTPECCUU 10 1 POII

8 | HenpepriBable GhyHKITUY. 20 1 POII

| |{IpousBomHast

9 |[ToBTOpeHnue, 060OIICHNE, 5 1 POIII

| |lcucremarnsanys 3HaHUH

o0I1ee KOJMYEeCTBO YacoB 10 MPOrpaMMe H 136 H 9 H 0 H

11 KJIACC

Ne || HanmeHOBaHME pa3ienoB U TEM KomnuecTBo yacos ’ ONEeKTPOHHBIE
n/n [pOorpaMMel Bceero||[Koutponbhsie|| [Tpakriuyeckue (m¢posbie)
paGoTEI paGoTEI oOpa3oBarenbHbIE
pecypchl

1 Uccnenoanue GpyHKIMiA C 22 1 0 POII
MMOMOUIBIO TPOU3BOTHOM

2 [lepBooOpa3Hast 1 MHTETPAI 16 1 0 POIII

3 ['paduku TpUroHOMETPHUUECKUX POII
¢ynkuunit. Tpuronomerpuueckue |14 1 0
HEpaBEHCTBA

4 HppanuonaibHble, POII
MOKa3aTeNbHbIE U 15 1 0
norapuMrIecKrue HEPaBEHCTBA

5 KommuiekcHbie uncna 15 1 0 PolI

6 HarypanbsHble 1 nesnbie yucna 8 0 0 POIII

7 CucTeMbl paliioOHATBHBIX,
UPpaIMOHATIEHBIX 10 1 0 POII
MOKa3aTeIbHBIX U
JorapupMUUECKUX ypaBHEHUH

‘8 H3az[aq1/1 C mapaMeTpaMu H16 Hl HO HPBHJ

9 [ToBTOpeHme, 0000mEHNE, 20 1
cucTeMaTH3alys 3HaHUH
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Ne || HaumeHnoBaHue pa3aeiioB U TeM KoanuectBo yacos ‘ ONEKTPOHHBIE
n/m [porpaMMel Bcero|[Kontponbnsie|| [Tpaktuyeckue (madposrre)
paGoTHI paBGOTEI 00pa3oBaTesbHbIE
pecypcesl
o011ee KOJIMYEeCTBO YacoB 10 136 8 0
porpaMme

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u Havasa
MareMaruyeckoro ananusa, 10-11 knaccewsl/ Konsrun FO.M., Tkauésa M.B., ®énoposa H.E.

npyrue, U3natensctBo "[Ipoceemienue”
METOAUYECKHNE MATEPHUAJIBI JIJIAA YYUTEJIA

1) MaTtematuka: anreOpa U Hadaja MaTeMaTHYECKOrO aHajIk3a, reoMeTpust. Anredpa u Havaia
MareMaruuyeckoro ananusa, 10-11 knaccewsl/ Konsrun FO.M., Tkauésa M.B., ®énoposa H.E. u
npyrue, U3znatensctBo "[IpocBemienue”

2) U3yuenue anredpbl U Hayall MmaTemMaruueckoro ananusa B 10- 11 knacce. Kuura nns yaurens/
TkauéBa M.B., ®€noposa H.E., M3narensctBo "[IpocBenienne"

3) OcobenHoctu oOyueHus: MaTemMaTuke B KoHTekcTe conepxkanusd @PI'OC: yueOHo-

Meroandeckoe nocooue/ Jlykuuena E.1O., U3natensctro "AIIITIO"

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru

yueOHbId npeamer «I'eomerpus. Yriy0JJeHHbIH YPOBEHb)

HHOACHUTEJBbHAA 3AIINCKA

['eomeTpusi siBIsieTCss OMHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
00pa3oBaHms, TaK KaKk 00eCIeuynBaeT BO3MOKHOCTh U3yUEHUS TUCITUTIIINH €CTECTBEHHO-HAYIHON
HaIpaBJIE€HHOCTH U MPEAMETOB T'YMaHUTAPHOTO LHMKIA. [IOCKOJIBKY JIOTHYECKOE MBIILIEHUE,
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dbopMupyemMoe Tpu H3yYECHUM OOYYAIOIIUMUCS TMOHSATHMHBIX OCHOB TE€OMETPUHU, MPHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
F€OMETPUYECKUX 3aJad, yMEHHE BBIABUTaTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PH3MUECKUX
3azay.

Llens ocBoeHusi mporpamMmbl yueOHoro kypca «I['eomerpusi» Ha yriryOn€HHOM YpOBHE —
pa3BUTHE WHAMBUAYAJIbHBIX CIOCOOHOCTEH OOy4aromMXCsl NMPH HM3YYEHHH T'€OMETPUH, Kak
COCTaBIIAIOLICH MpeaMeTHOH obnactn «MaremaTnka W MHGPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXKHOCTH TIPHOOPETEHHS M HCIOJIB30BaHUS Oosee TIyOOKMX T€OMETPHYECKHX 3HAHUH |
NeHcTBUH, Cenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCcCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOIb30BAaHUEM MAaTEMAaTHKH.

[TpropHUTETHBIMH 3a/1la4aMH Kypca F€OMETpPHH Ha YIIIyOJIEHHOM YPOBHE, PacIIUPSIOUIIMU
Y YCUJIMBAKOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue MPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM KYyJIbTYpbl U
(dopMHUpOBaHKE OCO3HAHUS B3aMMOCBSA3H I'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupOBaHHE TMPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMAaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTL W H3y4aTb pas3HbE  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopMHpoBaHUE YMEHMS BJIa/IeTh OCHOBHBIMU MOHATUSMH O NPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (OpPMyJI W YMEHHE HX IPHUMEHSTh, YMCHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

q)OpMI/IpOBaHI/IC YMCHHA PACIIO3HABATL HaA 4YCPTE)KaAX, MOLACIAX W B pPCaJIbHOM MHPCE
MHOT'OTPAaHHUKHA U TEJIa BpallICHUA, KOHCTPYUPOBATH TCOMETPUUCCKHUEC MOJCIIN

dbopmupoBaHue [IOHUMaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUs
MaTeMaTUYeCKUX TEeOpHuil, (opMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKICHUN;

q)OpMI/IpOBaHI/IC YMCHHA BJIAACTh MCTOAAMU [JOKa3aTCIIbCTB W aAJIrOPUTMOB PCIICHUA,
YMCHUSA WX [PUMCHATH, IMPOBOAWUTE JOKA3aTCIBbHBIC PACCYXIACHHA B XOAC PCHICHUMA
CTCPCOMECTPHUICCKUX 3adad U 3aJa4 C MPaKTUYCCKUM COACPIKAHUCM, (1)0pMI/IpOBaHI/Ie
npeacTraBJICHUA O HeO6XO)II/IMOCTI/I A0Ka3aTCjIbCTB IIPpHU 00OCHOBAaHMHM MaTEMaTUYECKHUX
y'TBep)KI[CHI/Iﬁ " pOJIKM aKCUOMATUKU B MTPOBECACHNUU NCAYKTHBHBIX paccy;meHI/IfI;

Pa3BUTHC HU COBCPIICHCTBOBAHUC MHTCIUICKTYAJIbHBIX HW TBOPYCCKUX CIIOCOOHOCTEH
06yqalom14xca, MO3HaBaTeIbHOM AKTUBHOCTH, HCCICA0BATCIBCKUX yMeHHfI, KPUTUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YUCHUIO T'COMECTPUH;

¢dopmupoBanre (GYHKIIMOHAJIBLHOW TPAaMOTHOCTH, pEJEBAaHTHOW TE€OMETPUU: YMEHHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPHU U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUi, HCCIIECIOBAaHUS
ITOCTPOEHHBIX MOJENEN, HHTEPIIPETALIUH TIOJYYEHHBIX PE3yJIbTaTOB.
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OCHOBHBIMH COJIEpKATEITFHBIMH JIMHUSIMHU yaeOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
apisitoTes: «IIpsiMble M TIOCKOCTH B MPOCTpaHCTBEY», «MHororpanHukuy, «Tena BpaiieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHKEHHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH TMOHSTHIMM,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacrpeieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOydYeHHs.
Cognepxanue 00pa3oBaHWs, COOTBETCTBYIONIEE NPEIAMETHBIM  pe3yidbTaTaM  OCBOCHUS
®enepasibHO paboueil MporpaMMebl, pacrpeneiéHHbIM M0 TofgaM 00y4YeHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM oOOydJaromuecs
oOpalaiiuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIATENbHO, C COOJIIOJICHUEM NPUHIIUTIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUYECKUX
MPEJICTABICHUIA O0YyJaroIuXcs, paciupsis U yrayomss e€, odpa3ys MpoYHbIe MHOXKECTBCHHBIE
CBSI3H.

Hepexon K U3YYCHHUIO TCOMCTPHUU HaA er'IY6J'IéHHOM YPOBHE ITIO3BOJISACT:

co3marh ycnoBuss g guddepeHanuu  00y4eHHs, TOCTPOCHHUS HWHAWBUYaTbHBIX
00pa3zoBaTebHBIX Iporpamm, 00ecIeunTh yrayOnéHHoe W3y4eHUe Tr€OMETPUH
KaK COCTaBJISIFOIICH yueOHOro rpeamera «MaTeMaTHKay;

IIOATrOTOBUTH 06yqa1011114xc;1 K MPOAOJIDKCHUIO M3YYCHHA MATCMATHKU C y‘-IéTOM BI>I60pa
Oyayuied mpodeccun, obOecrednBas MPEEeMCTBEHHOCTh MEXIY OOHIMM M MPO(heCCHOHATBLHBIM
o0pa3zoBaHHEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoguTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsMasi, MI0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3auMHOe pacrosiokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalICIIbHbIE U
cKkpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE NPSIMbIE B IIPOCTPAHCTBE, NApaLIEIbHOCTh TPEX
OpSMBIX, [ApaJUIEIbHOCTh NpAMOM M IIOckocTH. [lapamiensHoe UM LEHTpalbHOE
POEKTUpOBaHUe, n300paxxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTHPOBAHHUS.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaiensHOCTh MIIOCKOCTEN: NapajlienbHbIE IUIOCKOCTH,
CBOMCTBA MapayieNbHbIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUECHUM.

[lepneHUKYISIPHOCTE  NPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJSIPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, IIPSMBIE IapajUICIbHBIE W IEPHEHIUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYISIPHON
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MII0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIMS (PUTYPBHI HA IIIOCKOCTD.
[leprieHANMKYASIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCcTel. Teopema
0 TPEX NEPIECHAUKYJIIApax.

VYIu1bl B IPOCTPAHCTBE: YTOJI MEXKY IIPSIMOM U INIOCKOCTBIO, ABYTPAHHBIA YIOJl, IMHEHHBIN
yYroa JBYIpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHbie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. IIpusma: n-yrosbHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MbI, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn,
NPSIMOYTOJIBHBIA Mapajulelienunel W ero cpoicrBa. KparTyaillume oyt Ha HOBEPXHOCTHU
MHOTOTrpaHHHMKa. Teopema DOinepa. [IpocrpanctBeHHas teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yceu€HHas nupaMmuasl. CBoiicTBa pé0ep U OOKOBBIX IrpaHel
paBWIbHON nupaMubl. [IpaBuibHbBIE MHOTOTPaHHMKH: IpaBWIbHAs MpPU3Ma U IMpaBUIIbHAs
NUpaMuia, MpaBUIbHAS TPEYToJIbHAS MUPaMUJIa U MPABHIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/P, JOJAEKAYAP U UKOCABP.

Brrurcnenue 3J1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaronanu, yribl. [lromans 6okoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTHU
MPaBUJILHON MUPAMU/IBI, TEOPEMA O IUIOIIAIA YCEUEHHON MUPaMHU/IbI.

CI/IMMCTpI/IH B IIPOCTPAHCTBC. OJIEMEHTBI CUMMCTPHUU IPAaBUIIbHBIX MHOI'OI'PAHHUKOB.
CI/IMMeTpI/Iﬂ B IpPaBWJIBbHOM MHOTOI'PaHHHUKE: CHUMMCTpHUA IapaJuICICIIUIICia, CUMMCTPHA
IMMPaBUJIbHBIX ITPHU3M, CUMMCTPHL HpaBHHLHOﬁ nupamMuJbl.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpOB. JlefcTBUS C BEKTOpaMHu: CIOKEHHWE U BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJbKHUX
BEKTOPOB, YMHOXXCHHME BeKTOopa Ha uncio. CBolicTBa clokeHHs BeKTopoB. (BolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTue koMIuiaHapHble BEKTOpbl. [Ipu3Hak KoMIIaHapHOCTH
Tp€X BekTOpoB. IlpaBuno mnapamnenenunena. Teopema O pPa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. [IpsMoyronpHas cuctemMa KOOpJAUHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeX1y KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CkasipHOe MPOU3BECHIE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UMIAMHOPUYECKAas TOBEPXHOCTh, KOHUYECKAas IOBEPXHOCThb, CQepuueckas
MOBEPXHOCTh, OOpa3yolue mnoBepxHocTed. Tena BpalleHus: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K

chepe. Mzo0paskeHne Ten BpaleHus Ha INIOCKOCTH. Pa3BépTka mmmHapa u konyca. CuMmerpust
cdepsl U mapa.
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O06bEM. OcHoBHBIE CcBOICcTBa 00BEMOB Tell. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienienunena u cieactBus u3z He€. OOBEM TpsIMOW W HAKJIOHHOM MPU3MBI, MIJIWHAPA,
nupamMuel 1 Konyca. O0bEM mapa v mapoBOTo CErMEeHTa.

KomOuHammu Ten BpalleHuss M MHOrorpaHHMkoB. Ilpu3ma, BhnucaHHass B ILWJIMHAD,
onucaHHas okojo LuwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK MJIM TEJIO BPAILEHHS.

[Tomans MOBEpXHOCTH IMIMHApA, KOHYca, Iuomans cdepsl u e€ yacreil. [lomodue B
npoctpanctBe. OtHomieHHe 00BEMOB, TUIOMAAEH TOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpa3oBanmne momoOusi, romoreTusi. PemeHne 3amad Ha IJIOCKOCTH C HCIIOJIB30BAHUEM
CTEPEOMETPUIECKUX METO/IOB.

HOCTpOeHI/Ie ceueHui MHOTI'OI'PpaHHUKOB W TCJI  BPAILICHUS: CCUCHUA HUJIHMHApPA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAHHUIO M
NPOXOJSAIINE Yepe3 BEPIIMHY), CCYCHHS IIapa, METOMbI IMOCTPOCHUSI CEYCHHI: METOJ CIIEIOB,
METO]T BHYTPEHHETO MPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKTOpr U KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe yMHOKEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METOM MpH
pELICHUH Te€OMETPUUYECKUX 3ajay.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. Otobpaxenus. J[BwkeHuss u paBeHcTBO ¢uryp. OOmume
CBOICTBAa JBWKEHUN. BuIbl ABM)KEHMI: NapaJlIeNIbHBI NEPEHOC, LIEHTpalbHAas CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [Ipsmas u cdepa
Olinepa.

IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI
1) rpa:knaHcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMKM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIEeCTBa, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHUI, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), YMEHUE B3aMMOJIEHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSAMHU U Ha3HAUYECHUEM;

2) NATPHOTHYECKOE BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh POCCHICKON TPa)TaHCKOW MICHTUYHOCTH, YBAKECHHS K MPOIIJIOMY U
HACTOAIIEMY POCCHUMCKON MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKH;
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3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0  Hapoma, c(hOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOT'O TIOBEJCHHUS, CBI3aHHOTO C MPAKTHYCCKUM MPUMEHECHHEM
JTOCTIIKEHUN HAyKH W JACSITENbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

JCTETUYECKOE  OTHOIIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKICHHWH, BOCHPUUMYHUBOCTD K
MaTEMaTHYECKUM aCIIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3uueckoe BocnUTaAHUE:

c(OpMHUPOBAHHOCTh YMEHMSI IPUMEHATh MaTEMaTUYECKUE 3HAHUS B HHTEpEcax 30pOBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3/I0pOBBIO (310pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHATHH M OTIbIXA, PeryJisipHas (pu3nuecKasi ak THBHOCTB ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIIBHON J€SIT€IbHOCTHIO;

6) Tpy/0BO€ BOCIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTH TPYIOJIOOUS, HHTEpEC K pa3ndHbIM chepam
npoeCCUOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON W €€ MPHIOKCHHUSIMU, YMCHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H peaTu30BBIBATH COOCTBCHHBIC
JKU3HCHHBIC IUJIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTE€MaTHYeCKOMY OOpa30BaHHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATeMaTUYECKON HANIPaBJICHHOCTH;

7) 3KOJIOrH4€eCKO€e BOCIIUTAHUE:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYIbTYphl, TOHUMAHHE BIHUSHHUS COIUATBHO-
DKOHOMMYECKHMX IIPOLIECCOB HAa COCTOSIHUE IPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
r100anbHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalMs Ha  MPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUW ISl pelIeHus 3a7ad B 00JacTU OKPY’KAaIOIIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUI JJIs1 OKPY/KAOLIEH CPEJIbI;

8) IeHHOCTH HAYYHOTr'0 MO3HAHWS:

c(OpPMHUPOBAHHOCTb ~MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH U OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOM HayKH Kak chepsl
YeJIOBEYECKOW NeSTENIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS [IUBUIIM3AINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KyJIbTYpPOH KaK CpPEICTBOM IMO3HAHMS MHPA,
TOTOBHOCTb OCYILIECTBJISATH MPOEKTHYIO M UCCIEN0BATENbCKYIO I€ATEIbHOCTh HHINBUYaTIbHO U
B TpyIIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHHMBeEPCAJIbHbIE YUeOHbIE el CTBHS

Ba3oBble jornyeckue geiicTBud:
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BBISBIISITh U XapaKTEpU30BaTh CYIIECTBECHHbIC NPU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWICHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBATH ONPEACTCHUS  MOHSATHH,
YCTAQHAaBJIMBATh CYIIECTBEHHBIH MPHU3HAK KJIACCU(PHUKALMK, OCHOBAaHMS JUIsl OO0OOIIEHHS WU
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH M NPEOOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCHHUA B (baKTaX,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUYEeHNH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMATUYCCKUX YTBEPKICHUU (IIPSAMBIC U
OT TIPOTUBHOTO), BBICTPAMBATh AapPTyMCHTAIUIO, MPHUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOMpaTh cHoco0 pemeHus ydyeOHOW 3adauu (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
pewieHus, BbIOMpaTh Haubojee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEOBATEIbCKUN MHCTPYMEHT MO3HAHU, (GOPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE H JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULNI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM ~ SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCa, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSATCIIbHO (l)OpMYHI/IpOBaTB O606H.[CHI/I$I W BBIBOJbI 11O pE3yJibTaTaM HpOBCI[éHHOl"O
Ha6J'IIO,I[eHI/I$I, HCCIICAO0BaHUs, OICHUBATE JOCTOBCPHOCTH IMOJTYUYCHHBIX PE3YyJIbTATOB, BHIBOJOB U

000011IeHN;

MMPOrHO3MPOBATE BO3MOXKHOC PA3BUTHUC NPOLECCCA, a4 TAKKE BbIABUTATb NPCAINIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH Ile(bI/II_II/ITBI I/IH(I)OpMaL[I/II/I, JaHHbIX, HGO6XOI[I/IMBIX IJIs1 OTBETA HAa BOIPOC U JJIA
pCUICHUs 3a/1avu;

BBIOMpaTh MHGOpPMAIMIO M3 HUCTOYHHUKOB  PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CUCTEeMATU3UpPOBaTh U MHTEPIPETUPOBATH HMHPOPMAIMIO pa3IUMYHBIX BHAOB U  GopM

MMPEACTaBJICHU,

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, TPEACTaBIATh €€ B pasauyHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;
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OLICHMBATh HAAE&KHOCTh MH(POpPMAIMK TIO0 CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTuBHBbIE yHUBEpPCaJIbHbIE YUeOHbIe /1eliCTBUA
Oo0menue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMHU M LEISIMH
0011IeHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHUCbMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peHICHHs 3a/ladd, KOMMEHTHPOBATh IOJTYYEHHBIN
pe3yJbTaT;

B XO/ie OOCYXKAEHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXKIAa€MOH TEMbI, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEJIEHHBIE HA IOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB Juanora, oOHapyKMBaTh Pa3jIM4HUe U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTaBIATL PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3CHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe [1eiiCTBUSA
Camoopranu3anus:

COCTaBIIATh IUIAH, aJNTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIIOCOO pElIeHUs ¢ y4&ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANIbHBIA HHTEJJIEKT:

BIIAJICTh HABBIKAMU MMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelieHns MaTeMaTUUeCcKOH 3aauu;

IPEeABUACTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HHUKHYTHh IIPH DPELICHWHM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEW; OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEU U YCIOBUSAM, OOBSACHATH
HOPUYMHBI JIOCTHXKEHUS WM HEJOCTH)KEHHUS DPE3yJIbTAaTOB JESATEIbHOCTH, HAaXOIHUTh OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATbHONW pabOTHI MpH
pEeUIICHUN y’—Ie6HI)IX 3aga4, I[PUHHUMATb LCJb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATDH
OpPTaHM3AIMI0 COBMECTHON paboThl, paclpeienaTh BUABI paboT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
IpYTMMH YIEHaMHU KOMaHJbl, OLIEHHWBAaTh KayeCTBO CBOETr0 BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOJCHCTBUS.
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MNPEJIMETHBIE PE3YJIBTATHBI
K ku1ty 10 KJacca oOyJaronuiics HAydYuTCs:

CBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHATUSIMH CTEPEOMETPUU IPH PEIICHUH 3a7ad U
NPOBEJCHUN MAaTEMAaTHYECKUX PACCYKICHUN;

NPUMEHSTh AKCHOMBI CTEPEOMETPUH | CIICIICTBHS M3 HUX IPU PELUICHUH T€OMETPHUYECKUX
3a1ad;

KJIaccu(UIUpPOBaTh B3aUMHOE PACIHOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJaMH B NPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU

CBOOOZHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (TpU3Ma, HHUpaMHIA,
IPSIMOYTOJIBHBIN MapajuieNnenunen, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KJIaCCU(UKAIINY;

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMH, CBS3aHHBIMH C CEUYEHHEM MHOTOIPAaHHHKOB
IUIOCKOCTHIO;

BBINOJIHATH MAPAIEIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTHpPOBaHUE (HUTYp HA
IUIOCKOCTB, BBIIOJIHATH H300pakeHHst (GUTYpP Ha IIOCKOCTH;

CTPOUTH CEUCHHs] MHOTOTPAHHUKOB PAa3IMYHBIMH METOJAMHU, BBITOJIHATH (BBIHOCHBIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY, CHH3Y;

BBIUUCIIATh  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB (TpU3Ma, TMHPaMHIA),
TE€OMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEPUPOBATh MOHATHUSMH: CHMMETPUS B NPOCTPAHCTBE, WEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ IUIOCKOCTh CHMMETPHH (UTYPHI;

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpAaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATE ICHCTBHS HA/I BEKTOPAMH,

pemiath 3ajJa4d Ha JIOKa3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOLIEHMH M HaXOXJEHHUEe
TeOMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIC METO/IBI IPU PEIICHUH MAaTEeMaTHIECKUX 3a/1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHATh MPOCTEUIINE TPOTPaMMHBIE CPEJICTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUUECKUX 3a/1ay;

U3BJICKaTh, PEOOPA30BBIBATH M WHTEPIPETHPOBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHSTH MOJyYeHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAIM3UPOBATH pealibHbIC
CUTyalluM, NMPUMEHATh M3Y4YECHHBIE MOHATHS B TNpOILECCe IMOMCKAa pPELIeHHs MaTeMaTHYeCKH
chOpMYITHPOBaHHOW TPOOIEMBI, MOAEITHUPOBATh pPEATbHBIE CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHUEM I'€OMETPUYECKUX TOHSATHH U Teopem,
ammapara anreOpbl, pemaTh MPaKTHIeCKHe 33a49H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUIECKIX
BEJINYMH;

UMETh MPECTaBICHUS 00 OCHOBHBIX ATallaX Pa3BUTHS T€OMETPHH KaK COCTaBHOW YaCcTH
byHaamMeHTa pa3BUTHs TEXHOJIOTHH.

K konmy 11 ki1acca o0yyaromuicss HAyYUuTCS:

CBOOOIHO ONEPHPOBATH TMOHATHUSMH, CBS3aHHBIMH C LWJIMHAPUYECKOH, KOHHMYECKOH M
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI TOTyYCHUS;

ONCprUpOBaAThH IMOHATHUAMHU, CBA3AHHBIMHU C TCJIaMH BpaAIICHHUA: HNUIWHAPOM, KOHYCOM,
cdepoii u mapowm;
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pacrmo3HaBaTh Teja BpalieHus (IHIMHIpP, KOHYC, cdhepa U 1map) u OOBSICHATH CIIOCOOBI
MOJTyYEHUS TeJl BPAICHUS;

KJIacCH(UIIUPOBATH B3aNMHOE PACIIOIOKEHUE CPephl U IUIOCKOCTH;

BBIYUCIISAITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPDAaHHHKOB W TeNl BpalIeHUs, OOBEMBI U
IUTOIA I TIOBEPXHOCTEH MHOTOTPAaHHUKOB ¥ TN BpPALICHUS, T'€OMETPUYECKHUX Tel C
npUMEHEHUEM (OpMYIT;

CBOOOZHO ONEpPHPOBATH MOHATUSMH, CBS3aHHBIMU C KOMOHMHAIMSIMHU TEJ BpAILCHHS U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCaHHAsl B MHOTOT'PAaHHUK HJIM TEJIO BPAIICHMUS;

BBIYHCIIATH COOTHOLICHUS] MEXKIY IUIOIIAJSIMHU TOBEPXHOCTEH M 00BEMaMH I1MOIO0OHBIX
TEI;

n300pakaTb Hu3y4daeMble (UTYpBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y, CTPOUTH CEUCHHS Tel
BpaIIICHUS;

U3BJICKATh, HHTEPIPETUPOBATh U MPE0OPa30BbIBATE HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONEpPAlMU HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemiatb TEOMETPUYECKHE 3a/aud  Ha BBIYMCICHHE YIVIOB MEXKAY NPSAMBIMH |
IUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHMNA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha NMpPUMEHEHHE
BEKTOPHO-KOOPIMHATHOTO METO/1a TIPH PELICHUH;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMHM, CBSI3aHHBIMH C JBIDKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBU)KCHHIA;

BBIMOJIHATh W300paKEHUsT MHOTOTPAHHWUKOB W TeJl BpalleHHs TNpU THapaiebHOM
nepeHoce, IeHTPAIBHOW CUMMETPHH, 3€pPKaIbHOM CUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSMOH,
npeoOpa3oBaHus MOI00MS;

CTPOUTH CEUCHHSI MHOTOTPAHHHUKOB M TEJl BPAILICHUs: CEYCHUS IWIMH/IPa (TIapajiesIbHO |
NEePIEHINKYIISIPHO OCH), CEYCHHUs KOHyca (MapajuleibHbIe OCHOBAHHWIO M TMPOXOMISIINE Yepe3
BEpIINHY), CeUEHHs 11apa;

UCTIOJIB30BaTh METOJBI TOCTPOEHUS CEYCHHH: METOJ CJIEOB, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh TE€OMETPUIECKHUE YTBEPIKIACHUS;

OPUMEHATh TreoMeTpudeckue (akThl Ui pelIeHHs CTEPeOMETPHUECKUX —3ajad,
NPEIOIarafoIluX HECKOJIBKO IIaroB PEIIeHHsI, €CITH YCIOBHs TIPUMEHEHUS 3aJlaHbl B SIBHOU U
HEsIBHOHU (opMme;

pemaTh 3agayd Ha JIOKA3aTeNIbCTBO MAaTEMAaTWYECKMX OTHOIICHHH ¥ HaXOXKICHUE
reOMETPUYECKUX BEJTHYNH;

IPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI TPH
PELICHUH CTEePEOMETPUUECKUX 3a/1ay;

NPUMEHSTH MTOJTydeHHBIC 3HAHHUS Ha TIPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh M OICHUBATH
peabHbIe CUTYaIluH, PUMEHSATh U3Y4YE€HHbIE TIOHSATHS, TEOPEMBI, CBOWCTBA B MPOLIECCE MOUCKA
peLIeHHsT MaTeMaTHYeCKH C(HOPMYITHUPOBAHHON MPOOIIEMBI, MOJECITUPOBATh peabHbIE CUTYaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BaTh MOCTPOSHHBIE MOJEIH C UCIOIb30BAHUEM I€OMETPUUYECKUX
MOHATUI W TeopeM, armapara anreOpbl, pemarh TNPAKTHUYECKUe 3a/Jadyd, CBS3aHHBIE C
HaXO0KJICHUEM I'€OMEeTPUYECKUX BETUUMH;

UMETh NPECTaBICHUsI 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPHH KaK COCTAaBHOW YaCTH
byHaamMeHTa pa3BUTHs TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

| Ne H HaunmenoBanue pasaciioB u H KoanuecrBo yacos H BJ'ICKTpOHHBIC
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/T TEM MPOTPAMMBI Bcero|| KontponbHbIe [IpakTrueckue (mudpoBsIe)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypchl
1 |Bsenenue B crepeomerpuio || 23 1 0
2 |[BzauMHOE pacIioiaoKeHue 6 0 0
MPSIMBIX B IIPOCTPAHCTBE
3 ||[TapamnensHOCT IPSIMBIX U || 8 1 0
IIJIOCKOCTEN B IIPOCTPAHCTBE
4 |[leprneHAUKYIAPHOCTH 25 1 0
NPSIMBIX U IJIOCKOCTEH B
POCTPAHCTBE
5 ||Yrasl u paccrostHUA 16 0 0
6 | MHOrOrpaHHHKH 7 1 0
7 || BexkTopsl B mpoCcTpaHCTBE 12 0 0
8 |[[ToBTOpeHue, 0600IICHNE 1 5 1 0
crucTeMaTu3alurs 3HaHUI
o0111ee KOJIMYECTBO YacoB I10 102 5 0
porpaMme
11 KJIACC
KosmmuecTBo yacos ‘ DJIeKTPOHHbIE
HaumenoBanue
N a3/JejI0B U TeM (L ppoBIe)
wul P . Ilor N Beero Kontpousnsle | [IpakTnueckne 06pa3oBaTeILHbIe
porp padoThI padoTbI pecypeb
1 AHanuTAYeCKast 15 0 0 POII
TEOMETPHSI
IToBTOpEHME,
2 000011eHNE U 32 2 0 POII
CUCTeMaTU3aIHs
3HAHUI
3 |Ootu 17 |1 0 PALL
MHOTOTpaHHHKA
‘4 HTeJIa BpaIeHUs H24 HO HO HP3H_I
IImomraan
5 |[moBepxHOCTH U 9 0 0 POLLI
00BEMBI KPYTIIBIX TET
‘6 H}IBI/DKeHHﬂ HS HO HO HPSIH
[ Jproro 2023 o |

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

AV




Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHanu3a, reomeTpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byty3zoB B.®., Kagomnes C.b. u npyrue, AknpionepHoe 00IIeCTBO

«3narensctBo «IIpocBenieHney
METOINYECKHUE MATEPUAJIbI JJISA YYUTEJIA

) MaremaTuka: anredpa U Hayana MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpust, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AknpioHepHOe 00IIeCTBO
«M3parensctBo «lIpocBerienne»

2) I[loypounsie pazpaboTku 1o reomerpuu, 10-11kmaccer/

Sposenko B.A., U3narensctBo "BAKO"

3) Uzyuenue reomerpuu B 10-11 knaccax: kH. J{is yaurens/

Caaksn C.M., byry3oB B.®., M3narensctBo "[IpocBenienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru

y4eOHbIi npeamer «BeposATHOCTb U CTATUCTUKA.
Yriy01eHHbI YPOBEHb)»

IMNOACHUTEJIBHASA 3AIINCKA

VYuebHbllt Kypc «BepoATHOCTP M CTaTUCTHKA» YIIYOJNEHHOTO YPOBHS  SIBIISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca yriiyOJIEHHOTO YPOBHS Ha YpPOBHE
cpeaHero oomiero oOpa3oBaHMsA. Y4YeOHBIM Kypc MpeaHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXcsl CTaTUCTUYECKOW KYJIbTYpbl M TOHMMAHHS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOr0 MHCTPYMEHTa JUIsl M3y4YeHMs CIY4YalHBIX COOBITHH, BEIMYHMH M IPOIECCOB.
[Tpu m3ydeHun Kypca oOoramarTcs MpeICTaBIeHHUs 00ydaroluXcsl 0 METOJaX HCCIETOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAaHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CO,Z[Cp)KaHI/IC yqe6Hor0 KypCa HaIlpaBJICHO Ha 3aKpPCIIJICHUC 3HaHPII>i, MOJIYYCHHBIX IIpH
HU3YUCHHUH KypCa HA YPOBHC OCHOBHOI'O 06]1_[61"0 O6p8.30BaHI/I$I, " Ha PasBUTUC Hpe,[[CTaBJICHI/Iﬁ 0
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CJIlydaliHbIX BEJIMYMHAX M B3aUMOCBA3SIX MEXJy HUMU Ha BaXKHBIX NPUMEpPax, CIOKETbl KOTOPBIX
MOYEPIHYTHI U3 OKpY’KaloIiero Mupa. B pesynbrate y 00ydaronmxcst JoHKHO COPMHUPOBATHCS
OpefcTaBiIeHue O Haubosnee YHOTPEOUTENbHBIX UM OOLMX MAaTeMaTHYeCKHX MOAENX,
UCTIONIB3YEMBIX /ISl ONHCAHHWsS AHTPONOMETPUYECKUX M JeMOrpauyecKux BEJIWYHH,
HOrPEIIHOCTE B  pPa3jIUYHble poOJAa H3MEPEHMAX, MAJIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHMHA M TMPOIECCOB B OOIIECTBE.
VuebHblil Kypc sBisiercss 0a30d UIs OCBOEHHUS BEPOSTHOCTHO-CTATUCTHYECKHX METOJIOB,
HEOOXOUMBIX CHEHAINCTaM HE TOJIbKO MHKEHEPHBIX CHELHUAIbHOCTEH, HO TaKXKE COLUAIbHBIX
U IICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIbHOH Mepe
UCMOJB3YIOT ammapar aHaiau3a OoJbIIMX JaHHbIX. LleHTpanpHyr0 dYacTe y4deOHOro Kypca
3aHMMaeT OOCYX/JeHHE 3aKOHAa OONBIIMX YHcel — (YHIAMEHTAIbHOTO 3aKOHA MPUPOJBI,
MMEIOILEro MaTeMaTHYeCKyto (hOpMalIn3aLuIoO.

B cooTBeTcTBUM € yKa3zaHHBIMH LEISIMH B CTPYKType y4eOHOro kypca «BeposiTHOCTH u
CTAaTHCTHKA» Ha YriayOJIEHHOM YPOBHE BBIICICHBI OCHOBHBIC COJEpIKATEIbHBIC JIMHUU:
«CnyyJaiiHbie cOOBITUS U BEpOSTHOCTU» U «ClilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

IToMMMO OCHOBHBIX JIUHHH B y‘le6HHfI KypC BKIIFOUYCHBI 3JICMCHTBI TCOPUU rpa(1)0B u
TCOpPHUU MHOKCCTB, H€O6XOILI/IMLI€ AJid TMOJIHOLICHHOTO OCBOCHUWA MaTcCpuajia JaHHOI'o y‘IC6HOFO
KypcCa U CMCKHBIX MAaTEMATUYCCKUX y‘le6HHX KYPpCOB.

Conepxxanne nuHuu «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXHT OCHOBOM JUIs
(dopMHpOBaHUs NPEJCTABICHUNH O paclpelielieHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIMYMH. BaXHyH0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAECT U3y4EHUE
reOMETPUYECKOr0o W OMHOMMAJIBHOIO pacHpeAeieHUH M 3HAKOMCTBO C MX HENpPEpPbIBHBIMU
aHaJIOraMH — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIY4YalHBIMA BEIUYMHAMU WM PaCIpPEICICHUSMH,
aKLIEHTUPYIOT BHHUMaHHE OOYYaloIUXCsd Ha ONMCAHUM WM M3YYEHUHM CIydallHBbIX SIBJICHUH C
MOMOIIbI0 HENpepbIBHBIX (yHKIUH. OCHOBHOE BHHMAaHHE YHAEISETCS IOKa3aTelbHOMY U
HOPMAJIBHOMY PAacCIIpeIECICHUAM.

B y4yeOHOM Kypce mnpeaycMaTpUBaeTCs O3HAKOMHUTENBHOE M3YYEHUE CBA3M MEXITY
CIIy4alHBIMU BEJIMYMHAMH M ONMCAHUE 3TOH CBS3U C MOMOILIBI0 KO3 (PUIIMEHTa KOPPENSILUU U
€ro BBIOOPOYHOTO aHajora. OJTH D3JEMEHThl COJEpX aHMUA pPa3BUBAIOT TeMy «Jluarpammbl
paccerBaHMs», W3YYEHHYIO Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHHs, U BO MHOI'OM
ONUPAIOTCS Ha CBEJICHUS U3 KYpCOB alnreOpbl U T€OMETPUH.

Emé oaunn snemMeHT cofepkaHusi, KOTOPbIA MpeasaraeTcsi Ha 03HaKOMHUTEIIbHOM YPOBHE —
MOCIIEA0OBATEIHHOCTh CIIYYaliHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONINX B €IUHUILY BPEMEHHU.
O3HakoOMJICHHE C paclpe/e]ICHUEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITHH HOCHUT
pa3BUBAIOIINN XapaKTep U SBISETCS aKTyadbHBIM JUIsl OyAyIIMX aOUTYpUEHTOB, MOCTYMAIOIINX
Ha Yy4deOHBIC CIEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TICUXOJOTHEH U
yIpaBJICHUEM.

Ha usyuenne yuebHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIYOJIEHHOM YypOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).

COJAEP/KAHUE OBYYEHUA
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10 KUIIACC

I'pad, csa3ubI rpad, myTu B rpade: mukiabl U nenu. CteneHb (BaJIGHTHOCTh) BEPIITHHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyuyaliHple 3KCHEPUMEHTHI (OTBITHI) M CIIyY9allHBIE COOBITHS. DIIEMEHTapHBIC COOBITHUS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu HaJ COOBITUSIMH: IepeceueHHre, 0ObeAMHEHUE, MPOTUBOMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia ClI0KEeHUs BEPOITHOCTEM.

VYcnoBHaAs BEPOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEH. JlepeBO CiaydallHOrO SKCIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumelie coObITHS.

BunapHblii ciydaiiHblil ONBIT (MCIIBITaHUE), ycIeX U Heynada. HezaBUcCHMBbIE HCIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUH 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepuss HezaBucuMbIX ucnbelTaHuil  beprymnu. CoywailHblii  BbIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOcTed. Jluarpamma pacnpeneseHus.
Onepauuy Hajx ciaydyallHbIMM BelduuMHamu. buHapHas ciywaiiHas BenuunHa. [Ipumepst
pacripeiesieHuil, B TOM 4HCIIe T€OMETPUUECKOe U OMHOMUAIIBHOE.

11 KUIIACC

CoBMmecTHOE pacnpeaciicCHue OBYX CHy‘l&ﬁHHX BeIMuMH. He3aBucumeie CHy‘I&fIHBIG
BCJIMYHHBEI.

MaremaTtnueckoe OXUJaHUE ClydailHOM BenuuuHbl (pacnpezgeneHusi). Ilpumepst
IPUMEHEHHUS MaTeMaTH4YecKoro OXuAaHWs (cTpaxoBaHue, JjoTepes). MaTemaruueckoe
OKuaHue OMHApHOM Ciy4yaiiHOM BelMMYMHBI. MaTeMaTHuecKoe OXKHJAaHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTn4yeckoe 0’KuJaHlue reOMETPUUECKOro 1 OMHOMUAIBHOTO pacpeieIeHHH.

Hucniepcust M CTaHAApTHOE OTKIOHEHHE CIy4allHOW BENWYUHBI (pacrpeseieH s ).
Jucnepcuss OMHApHOW clIy4ailHOW BeTMYMHBI. MaTeMaTHuecKoe OXUJIAHHE IMPOU3BEACHUS U
JIACTIEPCHUSI CYMMBbI HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. /[ucniepcust U CTaHAApTHOE OTKJIOHEHHE
OMHOMHUATBHOTO pacmpeneneHus. Jucnepcus W CTaHIAPTHOE OTKJIOHEHUE T'€OMETPUUYECKOTO
pacnpeneneHus.

HepasenctBo YebObiméBa. Teopema YeOwiméBa. Teopema bepnymmm. 3akoH O607bIINX
yncen. Bpibopounslit Meron wuccienoBaHuil. BriOopounblie xapaktepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeleICHNN.
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HenpepoiBable ciydaitHpie BenuuuHbL. [Ipumepbl. DyHKIUS TIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMEpHOE paclpeielieHue M €ro CBOWCTBa. 3ajlayd, MPUBOAAIINE K
MOKAa3aTeIbHOMY pacIpe/ieiieHuIo. 3aJaud, MPUBOJAALIME K HOPMAJIbHOMY paclpeaeseHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTH TIOKA3aTENLHOTO paclpeesieHus, (YHKIUS TUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacrpeaeneHusi. OyHKIUS MIOTHOCTH M CBONCTBA HOPMAaJIbHOTO
pacnpezeseHusl.

HOCHGI[OBaTeJIBHOCTB OAUHOYHBIX HE3aBUCUMBIX COOBITHH. 3az[aq1/1, IMPpUBOJAAIINEC K
pacnpenenenuto [Tyaccona.

KoBapuanust 1Byx ciay4aHeIX BenuuuH. Kod(pQOUIMEHT IUHEHHOW KOpPEIsIuH.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounslil k03¢ dunuent koppensiuuu. Pasnudne
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA _ YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpakIaHCcKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOydYarollerocss Kak aKTMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCUICKOro OOIIEeCTBa, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHUH, MpoOIenyp TIpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHHE B3aMMOJAEHUCTBOBATH C COLMAIBHBIMU MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYECHUEM;

2) NATPHOTUYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKOW MIEHTUYHOCTH, YBAXKEHUSI K MPOIJIOMY U
HACTOSIEMY POCCUMCKON MAaTeMaTHKH, IEHHOCTHOE OTHOILLIEHHE K JOCTHIKEHHSAM POCCUHCKHUX
MAaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJBI, WCIIOIb30BAHUE 3THUX JIOCTHIKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapoaa, c(hHOPMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOrO IOBEICHHUs, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HAyKH W JESTENbHOCTBK) YYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHUE

YCTOHYHBOTO OyIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:
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JCTCTHUYECKOE  OTHOIIEHHE K  MHPY, BKIIOYas  OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OpPMHPOBAHHOCTh YMEHHS MPUMEHATH MaTEMAaTUUECKUE 3HAHUSI B HHTEPEcax 3710pOBOTO
u 0Oe3omacHOro obpasa *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nUTaHue, cOAIAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, perylisipHas (pu3nuecKasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MIPH 3aHATUSAX CLIOPTUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOIIO0Us, HHTEPEC K pasuyHbIM chepam
poeCCUOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOH M €€ NMPHIOKCHHUSIMU, YMCHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiell mpodeccur H pealu30BBIBATH COOCTBCHHBIC
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATeMaTUYECKON HANIPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS

c(OPMHUPOBAHHOCTb  HKOJIOTHYECKOM KYJIbTYypbl, IOHMMAHHE BIUSHHUS COLMAIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAaHUE
r00aNbHOTO ~ XapakTepa  SKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUN Ul peleHMs 3a/1ad B 00JIaCTH OKpY’Karollled Cpejibl, IUIaHUPOBAaHHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAYKH U OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEeMAaTUYECKOH HAayKH Kak cgepsl
YeJIOBEYECKON NeSTENIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALINH,
OBJI4/ICHUE SI3bIKOM MaTeMaTHKH U MaTeMaTHUYeCKOU KyJIbTypOol KaKk Cpe/ICTBOM MTO3HAHMS MHUDA,
TOTOBHOCTb OCYILECTBIISATH MPOEKTHYIO M UCCIIEOBATENbCKYIO I€ATEIbHOCTh UHIMBUYaIbHO U
B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy TMOHATUAMHU, (OPMYTUpOBaTH ONpENEICHUs MOHATH,
yYCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA JUIsi 0000LIeHUus u
CPaBHEHMsI, KpUTEPUN TPOBOAUMOI0O aHAIIN3a;
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BOCIPUHUMATh, (OPMYIHpPOBaTH U NPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, MHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpEUUs B (haKTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAararb KPUTCPUU I BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C KCIIOJNB30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIFOUEHH M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOAMTH CaAMOCTOSITEJIBHO JI0KAa3aTeJIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUN (IIpSMBbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

BBIOMpATh CcHoco0 pemeHus Y4eOHOH 3amaun (CpaBHHBATh HECKOJIIBKO BapHAaHTOB
pelieHus, BBIOMpaATh HaWOONee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIILHO —BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciie10BaTeJIbCKHE JeHCTBHA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEOBATEIbCKUN MHCTPYMEHT MO3HAHU, (OPMYIUPOBAThH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(GopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO [MO3ULIMIO, MHEHHUE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCAMMU;

CaMOCTOSTENIbHO (POpMyIMpOBaTh 000OIIEHNS U BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylbTaTOB, BHIBOJOB U

0000111eHN;

IMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC NPOLCCCA, a TAKKE BbIIBUTATh IMPCANOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pa6ora ¢ undopmanmeii:

BBIABIIATH Ile(l)I/IHI/ITBI I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XOI{I/IMLIX JJid OTBETA HA BOIPOC U JJIA
peliCHUs 3a1a4u;

BLI6I/IpaTB I/IH(I)OpMaI_[I/IIO nus3 HUCTOYHHUKOB  pa3JIMYHBIX THIIOB, AHAJIU3UPOBATD,
CUCTCMATU3UPOBAT W  HUHTCPHPCTUPOBATH I/IH(I)OpMaI_[I/IIO pa3jiMuYHbBIX BHUIOB U (I)OpM

MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(MOpMAlLIMIO, TMpPEACTaBIsATh €€ B  pasauuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HHGPOPMAMM IO  CAMOCTOSITEIbHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.
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KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS
OO0uenne:

BOCIIPUHUMATH W (DOPMYIIMPOBATH CYKICHHS B COOTBETCTBHUU C YCIOBUSIMU H IEISIMH
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEeKCTaxX, JaBaTh IMOSICHEHUSI 1O XOJy pEHIeHUs 3a/ladyd, KOMMEHTHUPOBAaTh IOJY4YCHHbBIN
pe3yJbTaT;

B X0Jle¢ 0OCY)KIEeHUSI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMBI,
perraemMoii 3aja4u, BbHICKA3bIBAaTh WJICH, HAICJICHHbIC HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKICHHS C CY)KJIECHUSIMU JPYT'MX YYaCTHHUKOB AHAaliora, OOHApYKUBATh paziIu4Me M CXOACTBO
MO3UIUI, B KOPPEKTHOH opMe GopMyTUpOBaTh pa3HOrIacHsl, CBOM BO3PAKECHHUS;

MNPEACTAaBJIATE PE3YJbTAaThl PCHICHUA 3aJdadl, SKCIICPUMCHTA, HCCICAOBAaHMHA, IIPOCKTA,
CaMOCTOATCIIbHO BI)I6I/IpaTI) (i)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 IMpPEe3CHTaluu U
0COOeHHOCTEN ayAUTOPUH.

PeryasiTuBHble YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranu3amnus:

COCTABJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIIOCOO pelieHHs ¢ y4€ToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CﬂMOKOHTpOJIb, IMOLUMOHAJIbHBLIA HHTEJIIEKT:

BIIAJICTh HABBIKAMU MMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOLecca U pe3yibTaTa pelleHns MaTeMaTHueCKO 3a/1auu;

INPEABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTH IIPH DPELICHHHM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIAHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIE€IH U YCIOBUAM, OOBACHATH IPUUUHBI JOCTHKEHHS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEeIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasi 1eTEIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHONW padOTHI MpH
pelieHny y4eOHBIX 3a/]ay, MNPUHUMATh IIellb COBMECTHOM JEATEeIhbHOCTH, IUIAHUPOBATH
OpTaHU3aIMI0 COBMECTHOW pPalbOTHI, paclpeaessiTh BHIBI PadOT, TOTOBAPUBATHCS, OOCYXKIATh

MPOLIECC B PE3YNbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOHM NEHCTBUS C
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JIPYrUMH YJICHAMH KOMaH[Ibl, OIICHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIbTATbBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJIHO OTEPUPOBAThH MOHATUAMHM: Tpad, IMIOCKU Tpad, CBA3HBINA rpad, myTh B rpade,
[eNb, [IUKJI, IEPEBO, CTENIEHb BEPIIUHBIL, JCPEBO CIy4YalHOTO IKCIICPUMEHTA,

CBOOOZHO ONEpPUPOBATH MOHATUSMH: CIIy4allHbIM SKCIEPUMEHT (OIBIT), CiIy4aiiHOe
cOOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTApHbI MCXOJ) CIIy4allHOI'O OIIbITa,
HAXOJUTh BEPOSITHOCTH COOBITUI B OIBITaX C pABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (OPMYIHUPOBATH COOBITHA: TepeceueHre, OObEAMHEHUE TaHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOKHOE JIaHHOMY, MCIIOJNb30BaTh JuarpaMmbl OWjepa, KOOPAUHATHYIO
OpsAMyI0 JJIsl peLIeHHs 3a/ad, I10JIb30BaTbCs (OPMYJION CIOKEHHMsT BEpOSITHOCTEH JJis
BEPOATHOCTEN JIBYX U TPEX CIy4YalHbIX COOBITUM;

OIEpUpPOBaTh  MOHATHSIMM: YCJIOBHasg  BEpPOSITHOCTh, YMHOXEHHME BEPOSITHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYalHOI0 IKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUI €
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JIepeBa CIy4allHOTO OIIbITA, WCIOIB30BATh (POPMYITY HOTHON
BEpOSATHOCTH, (hopMmyiy baiieca mpu pemieHuu 3agad, onpenessaTh HE3aBUCUMOCTb COOBITUH 1O
(dbopMyIie 1 0 OpraHU3aIlK CIy4ailHOro SKCIIEPUMEHTA;

IPUMEHSTh HW3y4YE€HHblE KOMOMHATOpPHBIE (HOPMYJNIBI JUIsl TEPEYUCICHUS 3IIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHUM clIy4alHOTO OMNbITa, pELIeHHs 3ajad 10 TEeopuu
BEpPOSITHOCTEM;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: OMHAPHBIA CIy4YalHBIA OMBIT (MCIBITAHUE), YCTIEX U
Hey/aya, HE3aBUCUMBIC MCIBITAHUS, CEPUSl UCIBITAHUM, HAXOAWTh BEPOSTHOCTH COOBITHH: B
CEpHUHU UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEPUU UCIBITAaHUNW BepHyIu, B ONbITE, CBSI3aHHOM CO
CITy4alHBIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OMEpPUPOBATH MOHATHAMU: CllydyaiiHasi BEJIMUMHA, paclipe/ie]IieHHe BepOsTHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHas ciydaiiHas BEeIMYMHA, TeOMETpHUEcKoe, OMHOMHUAIBHOE
pacrpezeneHue.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

ONeprupoOBaTh IMOHATHAMH: COBMCCTHOC pPacClpeaciICHUC JIBYX CJ'Iy'—I&fIHBIX BCJIIMYHH,
HCIIOJIB30BaTh Ta6J'II/IHy COBMCCTHOI'O paClIpCACICHUA IBYX CJ'Iy‘-I&fIHBIX BCJIIMYHH AJIA BBIACICHUS
pacripeacicHus Ka)KﬂOﬁ BCJIMYUHBI, OTIPCACIICHUA HC3aBUCUMOCTU CJ'Iy‘-I&fIHBIX BCINYHH,

CBOOOJHO OINEPUPOBATH MOHSATUEM MATEMAaTHYECKOTO OXKUIAHUS CIy4alHOW BETMYHUHBI
(pactipeieniennsi), TPUMEHSATH CBOMCTBA MAaTEMaTUUYECKOTO OXXKHJIAHHS TPU PEIICHUH 3aj1ad,
BBIUMCIISTH MATEMAaTHYECKOE OKUJaHUE OMHOMHAIIFHOTO U TEOMETPHUECKOTO pacIpe/IeIeHHIA;
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CBOOOZHO OINEPUPOBATH MOHATUSAMU: IHUCIIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHUE CIydyailHOM
BEJIMYMHBI, NPUMEHATh CBOMCTBA AMCIEPCUU CIy4YalHON BEIWYMHBI (paclpeneieHus) Npu
pElIeHUN 3a/1ad, BBIYMCIATH AUCHEPCHI0 W CTAHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro M
OMHOMUAJIBHOT'O PacIpeleIeHUI;

BbIYUCIATH BI)I60pO'-IHI)I€

XapakTepUCTUKH 10 JIaHHOHU

BBIOOpKE

U OLCHHUBATh

XapaKTePUCTUKU TE€HEPaJbHOM COBOKYIMHOCTH [JaHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3Bl,
IIOJIb3YSICh U3YYEHHBIMU PACIPEACIICHUSIMHU.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Ne  ||HaumeHoOBaHMe pa3eioB U TeM ‘KOJ‘H/I‘IGCTBO 4acoB ‘ DJEeKTPOHHbIC
/I ||mporpammbi Beero|[Koutponsnbie  |[Ipaxtiueckne  ||(HdpoBbIe)
paboTH paBOTH 00pazoBaTeIbHBIC
pecypch
‘1 HSneMeHTLI Teopuu rpados ‘3 HO HO HPZ)H_[
2  ||CayuaiiHble ONBITHI, CIy4aiHbIE 3 0 0 POLI
COOBITHS ¥ BEPOSTHOCTH COOBITHIA
3 Onepanuu HaJl MHOXKECTBAMU U 5 0 0 POIII
coObrrusimMu. CroxxeHne u
YMHOKEHHE BEPOSITHOCTEH.
Y ci10BHAs BEPOSITHOCTD.
He3aBucumsbie coObITHS
‘4 H9neMeHTI)1 KOMOMHATOPUKH ‘4 Hl HO HPSH_I
5  ||Cepun mocnemoBaTeNbHBIX 5 0 0 PO
ucneiTanuil. Mcnprtanus
Bepuynnmu. CiyuaiiHblii BEIOOp 13
KOHEYHOU COBOKYITHOCTH
6 ||ChyuaiiHble BETHYUHBI H 14 1 0 POLI
pacripenencHus
OBIIEE KOJIMYECTBO YACOBIIO (|34 2 0
I[TPOI'PAMME
11 xmacc
Konnuyectso 4yacos ‘ DNEeKTPOHHbIe
Ne ||HaumeHoBaHMe pa3genos U Tem (undpossbie)
n/n |[nporpammbl Bcero Kontposbhbre | [Tpaktuieckue obpasoBaTenbHble
paboThI paboThI pecypcbl
1 ||3axon GonpIINX YKCET 5 0 0 PO
5 DJIEeMEHTHI MaTEMaTUYECKON 6 1 0 POIII
CTaTUCTUKHU
HenpepsiBHbIE c1ydalinble POIII
3 |[BEMHMUMHDBL (pacnpenenenus), 4 0 0
[0Ka3aTeJIbHOE U HOPMAJIbHOE
pacnpeneneHus
4  |Pacnpenenenue Ilyaccona 2 0 0 PO
5 CBs3b MEXy CITy4allHBIMHU 7 1 0 PolI
BEJIMYMHAMU
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KonnyectBo yacos ‘ DNEeKTPOHHbIe
Ne ||HammeHoBaHWe pa3aenos U Tem (umdposble)
n/n |[nporpammbl Bcero Konrposbubie || TIpakTiyeckue obpasoBaTesibHble
paboThI paboThI pecypesl

O00011IeHNE U CUCTEMATHU3ALIMS POIII
6 ! W10 o 0

3HaHUH
| Jluroro 34 ]2 o |

YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Teopus BepositHOcTel U cratucTtuka, 10-11 kmacesl/ Tropun FO.H., Makapos A.A., Beicorkuii
N.P., Slmenko U.B., U3parensctBo "MIIHMO"

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

) Teopus BeposiTHOCTEMH M ctatuctuka, 10-11 kmaccewel/ Tropun FO.H., Makapor A.A., Beicotkuit
N.P., Slmenxo U.B., U3parenscrBo "MIIHMO"

2) Teopus BeposTHocTe. 10 kitace. 3a1aun U KOHTpoJIbHBIE paboThl/ Bricoukuit 1.P.,
Uznparenscreo "MIIHMO"

3) BepositHocTh u cratuctuka, 10-11 knaccel. [Imanuposanne u npaktukym. [locobue mms
yuurens/ bpoackuii M.JI., Memapkuna O.C., U3gatensctBo "APKTI"

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

https://resh.edu.ru

YueOHbIl npeaMeT «BeposATHOCTH U CTATUCTHKA.
Yriy0eHHbI YPOBEHb)»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblii kypc «BepoSATHOCT, M CTaTHCTHKa» YIUIYOJEHHOTO YpOBHS SIBISIETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOJaEHHOTO YpOBHS Ha YPOBHE
cpenHero oomero oOpazoBaHus. Y4eOHBIM Kypc mpenHa3HayeH Misi (QOpMHUpOBaHUS Yy
00y4aromuxcst CTaTUCTUYECKOM KyJNbTypbl M TOHHMAaHHMS POJM TEOPHUH BEPOATHOCTEH Kak
MaTeMaTUYeCKOT0 MHCTPYMEHTA JUIsl U3YYEHHUs CIy4alHBIX COOBITUH, BEIWYMH M MPOIIECCOB.
[Tpu u3ydeHun Kypca oOoramaroTcs MpeACTaBICHUs 00YYaIOUIMXCS O METOAAX MCCIEIOBAaHUS
HN3MCHUYMUBOIO MHPA, Pa3BHUBACTCA IMOHHMMAHHUEC 3HAYUMOCTHU U O6HIHOCTI/I MAaTEMATHUYCCKUX
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METOJ0B IIO3HAHHsA KakK HEOTHEMJIEMOM YacTH COBPEMCHHOI'0 €CTCCTBECHHO-HAY4YHOI'O
MHPOBO33PCHUA.

Conepxanne y4eOHOrO Kypca HAalpaBlIeHO Ha 3aKpEIJICHWE 3HAHWHM, MOJTYYEHHBIX MpPU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4aifHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIYy HUMH Ha BaXXHBIX MPUMEPaX, CEOKEThl KOTOPBIX
MOYEPIHYTHI U3 OKPY’KAIOIIero Mupa. B pesynbrate y 00y4aronmxcs: J0HKHO COPMHUPOBATHCS
IpelCcTaBlIeHUue O Haubojiee YHOTPEOUTENbHBIX M OOIIMX MaTeMaTHYeCKUX MOJEISIX,
UCTIOJB3YEMBIX /ISl ONHUCAaHHWS AHTPOIOMETPUYECKUX M JeMOrpaduyecKux BeIUYHH,
MOTPEIIHOCTe B pasziuyHble poJia H3MEPEeHHSX, MIJIUTENbHOCTH O€30TKa3HOM padoThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHMHA M TMPOIECCOB B OOIIECTBE.
YueOHblil Kypc sBisercsa 0a3oi I OCBOCHHS BEPOSTHOCTHO-CTAaTUCTUYECKHX METO/OB,
HEOOXOUMBIX CHEHAINCTaM HE TOJIbKO MHXEHEPHBIX CHELUATIbHOCTEN, HO TaK)K€ COLIMATIBHBIX
U TCUXOJOTHYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIC HAyKH B 3HAUUTEIHLHOU Mepe
UCTIONB3YIOT ammapar aHajiu3a OoNbIIMX JMaHHBIX. LleHTpanpHyl0 dYacTh y4yeOHOro Kypca
3aHUMaeT OOCYXKICHHE 3aKoHa OOoNbIIUMX 4YHceNl — (QYHIAMEHTAIBbHOTO 3aKOHA MPUPOJIBL,
MUMEIOIIEr0 MaTeMaTHYECKYI0 (hOpMaTU3aLIHIO.

B cooTrBercTBUU C yKa3aHHBIMHM LIEJISIMH B CTPYKType yueOHOro kypca «BeposiTHOCTh U
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJIEpXKATeIbHbIC JIMHUU:
«Cryuaitapie cOOBITHS U BEpOATHOCT» U «Ciy4yaifHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JMHHH B Y4YeOHBIH KypC BKJIIOUEHBI DJIEMEHTHI TEOpPHH TIpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX YUeOHBIX KYPCOB.

Copepxanne nuHHH «CiaydailHble COOBITUS M BEpPOSITHOCTU» CIYXKUT OCHOBOW st
dopMuUpOBaHUSA TPEACTABICHUI O PpacHOpeleeHUH BEPOSITHOCTEH MEXJIy 3HAYCHUSIMU
CIIy4alHBIX BEIUMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHUMAcT U3y4YCHUE
F€OMETPUYECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil U 3HaKOMCTBO C HMX HEMpPEepbIBHBIMU
aHaj0raMy — MOKa3aTelIbHbIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMmbl, CBsI3aHHBIE C HENPEPHIBHBIMHM CIyYalHBIMM BEJIMYMHAMH U PACHpEeNeHUSIMHU,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONHCAHMM M W3YYEHHMM CIIy4YalHBbIX SIBJICHMH C
MOMOIIIBI0 HENpepbIBHBIX (QyHKIMH. OCHOBHOE BHUMAaHHE YJENsAETCs IOKa3aTeIbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMMTEIBHOE HW3YUYEHHE CBSI3H MEXKIY
CIIy4ailHBIMHU BEJIMYMHAMH M ONHCAHUE 3TOH CBS3U € MOMOIIbIO K0P UIIMEHTa KOPPEIIIUU U
€ro BBIOOPOYHOTO aHajora. OJTH D3JEMEHThl COJEpXKaHMsS pa3BUBAIOT TeMy «Jluarpammbl
pacceMBaHMs», W3YYEHHYI0 Ha YpPOBHE OCHOBHOTO oOOmHIero oOpa3oBaHMsS, U BO MHOI'OM
OTNMPAIOTCA Ha CBEJICHUS U3 KYpCOB anreOpbl M FTeOMETPHUH.

Emé onun s1neMeHT conep:kaHusl, KOTOPBIN IIPEAIaracTcs Ha O3HaKOMUTEIIBHOM YPOBHE —
MOCIIE0BATENbHOCTh CIIy4alHbIX HE3aBUCUMBIX COOBITUH, HACTYMAIOIIUX B €IWHUIY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha yuyeOHbIe CHEUUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICHUXOJOTHEeH H
YIIPaBICHUEM.

Ha wm3ydenune ydeOHOTO Kypca «BeposSTHOCTh M CTAaTUCTHKAa» Ha YIIIYOJIGHHOM YpPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).
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COJAEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBsa3ubIN Tpad, mytu B rpade: nuukiasl U nenu. CreneHb (BaJC€HTHOCTH) BEPIIMHBIL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CllydallHble COOBITHS. DJIEeMEHTapHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHIA.
CrnyyaliHbIe OTIBITBHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepanuu HaJa COOBITUSIMU: TEepeceueHre, OOBEAMHEHHE, MPOTHBOIIOIOXKHBIE COOBITHS.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEN.

YcnoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEH. [lepeBo ciiydaiiHOTO IKCIEpPUMEHTA.
®opmyna noaHo# BeposTHocTu. Popmyina baiieca. HezaBucumeblie coObITHS.

bunapHbiii ciy4aiiHbIN ONBIT (MCHBITAHUE), YCIEX U Heynada. HezaBucuMble HCTIBITAaHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUU 710 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6uaoma HerotoHa.

Cepusi He3aBUCHMMBIX ucnbiTaHuil  beprymnu. Coy4aiiHelii  BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnass BenunuuHa. Pacrnipenenenune BeposiTHOcTeil. [luarpamma pacmpeneneHus.
Onepauuy Hajx ciaydyalHbIMM —BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM 4HClIe TeOMETPUUYECKOe U OMHOMUAIIBHOE.

11 KUIIACC

CoBMmecTHOE pacnpeaciicCHue ABYX CHy‘l&ﬁHHX BeIMuMH. He3aBucumeie CHy‘I&fIHBIG
BCJIMYHHBEI.

MaremaTnueckoe OXMJaHUE clydyailHOM BennuuHbl  (pacnpeaeneHus). I[lpumepsr
INPUMEHEHHUsS MaTeMaTU4YecKoro OXKuJaHus (cTpaxoBaHue, JoTepes). MaremaTudeckoe
OKuaHue OMHApHOM Ciy4yaiiHOM BeMMYMHBI. MaTeMaTHuecKoe OXKHJAaHUE CYMMbI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue Te€OMETPUUECKOI0 U OMHOMHUAIBHOTO pacIpeieIeHHM.

Hucniepcust M CTaHAApTHOE OTKIOHEHHE CIy4allHON BENWYUHBI (pacrpesieieH s ).
Jucnepcuss OMHApHOW ciay4ailHOW BeTWMYMHBI. MaTeMaTHUecKOoe OXUJIAHHE IMPOU3BEACHUS U
JIACTIEPCHUSI CYMMBbI HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH. /[Ucniepcusi M CTaHAApPTHOE OTKJIOHEHHE
OMHOMHUATBHOTO pachpeneneHus. Jucnepcus W CTaHIAPTHOE OTKIOHEHUE T'€OMETPUUYECKOTO
pacnpeneneHus.

HepasenctBo YebObiméBa. Teopema YeOwiméBa. Teopema bepnymmm. 3akoH O607bIINX
yucen. BpiOopounblii meron wuccienoBaHuil. Bribopounsle xapakTepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C MOMOUIBIO
U3YUYEHHBIX paclpeaesieH M.
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HenpepoiBable ciydaitHpie BenuuuHbL. [Ipumepbl. DyHKIHUS TIOTHOCTH BEPOSITHOCTH
pacnpenenenus. PaBHOMEpHOE paclpeielieHue M €ro CBOWCTBa. 3ajlayd, MPUBOAAIINE K
MOKa3aTeIbHOMY pacIpellelieHnIo. 3ajaud, MPHUBOIALIME K HOPMAJIbHOMY paclpeieseHUIo.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH TIOKA3aTEIBHOTO pacrhpeneicHus, (QyHKIUS TUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacrpeaeneHusi. OyHKIUS MIOTHOCTH M CBONCTBA HOPMAaJIbHOTO
pacnpezeseHusl.

HOCHGI[OBaTeJIBHOCTB OAUHOYHBIX HE3aBUCUMbIX CO6BITI/II\/JI. 33,[[3,‘-11/1, IMPUBOAAIINEC K
pacnpenenenuto [Tyaccona.

KoBapuamnust 1ByX ciay4aHbIX Benu4uH. Kod(pQUIMEHT ITUHEHHOW KOpPPEISIIH.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounslil k03¢ dunuent koppensiuuu. Pasnudne
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA = YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpakIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOyd4aroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOIIECTBa, MpEJICTaBI€HHE O MaTEeMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBICHUH, NpOLenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHUE B3aMMOJEUCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYECHUEM;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHMSIM POCCUNUCKHX
MAaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJIbI, HCIOIb30BAHUE JTUX JIOCTUKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTM>KEHUN HAyKHM W JEATEIbHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

OCTETHYECKOE  OTHOIIEHWE K MWDy,  BKJIOYas  OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKACHHH, BOCHPUUMYHUBOCTh K

MAaTEMATUYCCKHUM aCIICKTaM pa3JIMYHbIX BUI0B HCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:
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c(OPMHUPOBAHHOCTh YMECHHS MPUMEHATh MAaTEMaTHUYECKNE 3HAHUS B HHTEPECax 3I0pPOBOTO
u Oe3omacHOro o0pa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATUI M OTABIXa, PEryysipHas pu3ndecKas akTHBHOCTH ),
(1)I/I3I/I‘-IGCKOC COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeHBHOfI ACATCIIBbHOCTBIO,

6) TPy10BOT0 BOCIIMTAHMSI:

TFOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYIOJIHOOUs, HHTEpEC K Pa3IUYHbIM chepam
npoeCCHOHATBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPHUIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymied mnpodeccud U Ppean30BbIBATE COOCTBEHHBIE
JKU3HEHHbIC IIJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH XKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYIbTYpbl, TOHUMAHHE BIMUSHHUS COLUATBHO-
HSKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HPHUPOJHON M COLMAIbHOM Cpellbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU I pelIeHUus 3a7ad B 00JIaCTU OKpYXKAloleh Cpeibl, MIIaHUPOBAHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCJIEICTBUMN ISl OKPYKAIOIIEH CpeIbl;

8) IEeHHOCTH HAYYHOI'0 TIO3HAHUS

Cc(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHUKH, TIOHUMAHME MAaTEMaTUYEeCKOM HayKH Kak chepsl
YEJIOBEYECKOW NIEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALINH,
OBJIa/ICHUE SI3bIKOM MaTEMaTHUKU U MaTeMaTUYeCKON KyJIbTypOi KaK CpeICTBOM ITO3HAHMS MUPA,
TOTOBHOCTb OCYILECTBJISATh MPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U
B rpymre.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHBeEPCcAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHWNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u

CpaBHEHUs, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTH U MNPEeoOpPa3OBbIBATh CYKJIEHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EMHUYHbIE, YACTHbIE U OOIIUE, YCIOBHBIE;

BBIABJIATE MATCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B (baKTax,
JaHHBIX, Ha6J'IIOI[CHI/ISIX U YTBCPIKIACHHUAX, npeajiaratb  KpuTCpuu  JIsI  BBISIBJICHUSA

3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

ACJIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘ICHPII>i 110 aHaJIOTHUH,
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IPOBOJUTH CAMOCTOSITEJIBHO J10KA3aTeIbCTBA MATEMaTHUUECKUX YTBEPXKAECHUH (IpsAMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, IPUBOAUTH INPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOBI;

BBIOMpATh CHOCOO pemeHus y4eOHOH 3amaun  (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHus, BBIOMpaTh HamOoJiee MOAXOMAIIUN C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHA:

UCTIOJIb30BaTh BOMPOCH! KaK MCCIE0BATEIICKUN HHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BONPOCHI, (UKCHUPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJIUTh  CAMOCTOSITEIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAHHUE  I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENILHO (POPMYJIMPOBaTh OOOOIIEHUS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

IMPOIrHO3UPOBATH BO3MOXKXHOC PAa3BUTUC IMPOLCCCA, a4 TAKIKC BbIABUI'ATH IMPCAIIOJIO0KCHUSA O
€TI0 pa3BUTUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ undopmanmeii:

BBIABIIATH JeUIMTHI HHPOPMALIUHY, TaHHBIX, HEOOXOUMBIX JJIS OTBETa Ha BONPOC U IS
pelieHys 3a/1a4yu; BbIOUpaTh MHPOPMAIUIO U3 MCTOYHUKOB PA3IMYHbBIX TUIIOB, aHAJIM3UPOBATD,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opM
NPEJICTaBICHUS; CTPYKTYPHUpPOBaTh HHGOpPMAIUIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WITIOCTPUPOBaTh I'paUuecKu; OLEHUBAaTh HAAE&KHOCTb HHGPOpPMALMU IO CaMOCTOSTEIbHO
c(hOopMyJIHPOBaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBUS
Oomenne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH M IEISMU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX W MHUCHbMEHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUS 110 XOJy PpEIIeHUs 3aJa4yd, KOMMEHTUPOBAaTh MOJYy4YE€HHbBIN
pe3yJbTaT;

B XOJIe OOCYKXIEHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATH MJIEM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JPYI'MX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme (HopMyTHUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHHUS;

MNPCACTAaBJIAThL PE3YJIbTAThl PCHICHUA 3adadd, SKCICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,

CaMOCTOSTECIIBHO BI)I6I/Ip aTb (bOpMaT BBICTYIIJICHUA C y‘—IéTOM 3a1a4 Mpe3CHTauuu U
0COOEHHOCTEH ayTUTOPHH.
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PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranusanus:

COCTABJIATh IUIAH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIIOCOO pemeHHs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, 3MOLUUOHAJIBHBIA HHTEJLJIEKT:

BJIaJICTh HABBIKAMH MO3HABATEIBLHON peIeKCUN KaK OCO3HAHUSI COBEPIUIAEMBIX JCHCTBHMA
U MBICIUTENBHBIX MPOIIECCOB, HUX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7a4uu;

NpeaABUACTbE TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCHICHHUU 3aga4yd, BHOCHUTDH
KOPPCKTUBBI B ACATCIIBHOCTL HA OCHOBE HOBBLIX O6CTO$IT€JII>CTB, JaHHBIX, HaﬁﬂeHHLIX OHII/I6OK,
BBIABJICHHBIX pr,Z[HOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUAM, OOBSACHIATh IPUUUHBI TOCTUKEHUS
WIA HEJAOCTWXKEHMs pe3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATEIbHOCTD:

IIOHMMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHONH padOThI IpH
pelieHMH y4eOHBIX 3a/a4, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM PabOTHI, pacrpeneisaTh BHIbI padoT, JOrOBapHBATHCS, OOCYXIATh
Ipolecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax padoThl (0OCYXIeHHsS, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI
K konny 10 ki1acca o0yyaromuicss HAy4YUuTCs:

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: rpad, MIIOCKUNA rpad, cBsI3HBINA rpad, myTs B rpade,
LeMb, UK, 1€PEBO, CTENIEHb BEPIINHBI, IEPEBO CIYYaHOT0 SKCIIEPUMEHTA;

CBOOOJTHO OMNEpPHPOBATh MOHATHUSAMM: CIY4YalHBIA HKCHEPUMEHT (OIBIT), CiydaifHoe
coObITHE, AJIEMEHTapHOE Cily4ailHoe COObITHE (RJIEMEHTapHbI HMCXOMA) CIIy4allHOTO OIbITa,
HaXO/IUTh BEPOSITHOCTU COOBITHI B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH;

HaXOJUTh U (OPMYIHUPOBATH COOBITHA: TepeceueHHne, OObEIMHEHUE TaHHBIX COOBITHIA,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIOJIb30BaTh IuarpaMmbl Jiijepa, KOOPAMHATHYIO
OpsSAMyI0 JJIs pelIeHHs 3a/ad, I10JIb30BaThCsl (OPMYNON CIIOKEHHsS BEpOSITHOCTEH JUIs
BEPOATHOCTEN JIBYX U TPEX CIy4YailHbIX COOBITUI;

ONeprupoBaThH IIOHATUAMU yCJ10BHaAd BEPOATHOCTD, YMHOXCHHUE BepOﬂTHOCTeﬁ,
HE3aBUCHUMBIC CO6I)ITI/I$I, JCPEBO CJ'Iy‘-IElfIHOFO OKCIICPUMEHTA, HAXOJUTb BCPOATHOCTH COOBITHH C
MMOMOIIBIO IIPpaBUJIa YMHOXCHUS, ACPCBA CJ'Iy‘IB.ﬁHOFO OIlbITa, MCIIOJIb30BaTb (bOpMYHy MOJHOM
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BeposTHOCTH, opmyny baiteca mpu pemeHun 3amad, onpenessiTh HE3aBUCUMOCTb COOBITHI IO
dbopMyIie U Mo OpraHU3aINK CIy4aitHOTO SKCIIEPUMEHTA;

NPUMEHSTh W3Y4YEHHbIE KOMOHWHATOPHBIE (OPMYNBI JUIsl TIEPEUUCIICHHS] DJIEMCHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITUH CIIy9allHOTO OIbITa, PENICHUS 3aJad 10 TEOpUH
BEPOSATHOCTEM;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: OMHAPHBIN CIydalHBIN OIBIT (MCIBITAHUE), yCIEX U
HeyJaya, He3aBUCHMBbIC HCIBITAHHSA, CEPHsl UCHBITAHUNA, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHH UCIBITAHUM [0 TIEPBOTO YCIIEXa, B CEPUM UCIBITAHUN BEepHYIIH, B OIBITE, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOIH COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CITydaifHasi BEIMYMHA, PACIPEICTICHIE BEPOSTHOCTEH,
IyarpaMma pacupezeneHus, OMHapHas ciy4aiiHas BeJITHYMHA, T€OMETpUYecKoe, OMHOMHUAIBHOE
pacrpeneneHue.

K konny 11 kiacca o0yyaronuiicss Hay4uTCs:

ONCprUpoOBaTh IMOHATHAMH: COBMCECTHOC PaACIIPCACIICHUC [IBYX CﬂyqaﬁHbIX BCJIIMYHMH,
HCIIOJb30BaTh Ta6JII/IIIy COBMCCTHOI'O paclIpCACICHUA IBYX CHy‘lﬁfIHI:IX BCIINYMH JJIs BBIJICIICHUA
pacupCaciCHuA KaXKJI0M BCJIIMYMHBI, OIIPCACIICHUA HC3aBUCUMOCTHU CJIy‘IElfIHBIX BCJINYHH,

CBOOOJIHO OIEPUPOBATH IMOHATHEM MATEMAaTUYECKOIO OXMIAHHS CIy4alHOW BEIUYMHBI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MaTeMaTHUECKOTO OXHJAHUS NpPU PpEIICHUH 3ajad,
BBIUNCIISITH MATEMAaTUYECKOE 0’KUJaHNE OMHOMHAILHOTO U T€OMETPUUECKOI0 PACIIPEIETICHMI;

CBOOOJHO OINEPUPOBATh MOHATUSAMU: IUCIIEPCHUS, CTAHIAPTHOE OTKJIOHEHHUE CIydallHOU
BEJIMYMHBI, MPUMEHATh CBOMCTBA AMCIEPCUM CIYYaiiHON BEIMYMHBI (paclpenesieHus) IMpu
pelIeHUH 3a/ay, BBIYUCIATH JIUCHEPCHI0 M CTaHJAPTHOE OTKJIOHEHHE T€OMETPUYECKOro H
OMHOMMAIBHOTO paclpeieleHuH;

BBIUUCIIATH BBIOOPOYHBIE XApaKTEPUCTHKH IO JAHHOH BBIOOPKE W  OLIEHUBATh
XapaKTEpUCTUKU TE€HEpPAJIbHONM COBOKYIMHOCTH JAHHBIX MO BBIOOPOUHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPATH NPOCTEHIINE CTATUCTUYECKUE THUIOTE3bl,
MIOJIB3YSICh U3YYEHHBIMH PACIPEACIICHUSIMHU.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HaumeHoBaHue pa3enoB U TeM ‘ KonnuectBo yacos ‘ OJEeKTPOHHBIE
n/m [pOrpaMMBl Beero| Konrtponshbie | Ipaktuueckue | _(HbpoBbIe)
paGOTEI paBOTHI oOpa3oBaTenbHbIE
pecypehl
|1 ||3neMeHTLI Teopuu rpadoB H 3 H 0 H 0 HPSIH
2 ||CmywaifHBIE OTIBITHI, CTyJaliHbIEe || 3 0 0 POII
COOBITHS U BEPOSITHOCTH
coOBITHI
3  ||Omepanuu HaJ MHOXKECTBAMU U 5 0 0 POLI
coOpITuAMU. Clo)KeHUe U
YMHOKEHHE BEPOSTHOCTEH.
Y cnoBHas BEPOSITHOCT.
He3zaBucumele coObITHS
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Ne || HaumeHnoBaHue pa3fenos U TeM KoanuectBo yacos ‘ ONEKTPOHHBIE
n/m HpOTPaMMBI Beero| Koutponshbie || Hpaxrnueckue | (THdpoBeie)
paBGOTEI paBOTHI oOpa3oBaTeNbHbIC
pecypchl
4 |[DneMeHThl KOMOMHATOPHUKHU 4 1 0 POII
5 ||Cepun mocneaoBaTeIbHBIX 5 0 0 POII
vcnblTaHui. McribiTanus
bepuymu. CryqaifHbiii BBIOOp
13 KOHEYHOU COBOKYITHOCTH
6 ||CmyuaiiHble BEeTMYUHBI U 14 1 0 POLI
pacnpezeneHus
OBILEE KOJIMYECTBO YACOB 34 2 0
10 TIPOI'PAMME
11 k1acc BEpOsSATHOCTh
KonnuecTBo yacoB ‘ OneKTpoHHbIE
Ne ||HammeHOBaHUME pa3erioB U TEM (mdpossie)
1/11 | IpOrpaMMBl Bcero KontposbHbie || [TpakTuieckue 00pa3oBaTeIbHbIE
paboThI paboThl pecypest
1 |[3akoH 60JBIINUX YKCENT 5 0 0 PoLI
2 DJIEMEHTHI MaTEMaTUYECKON 6 1 0 POII
CTaTHCTUKH
HenpepsiBHbIE Ci1yyaliHbIE POII
3 |[BE/HMUMHbL (pacupenenenus), 4 0 0
MI0Ka3aTeIbHOE U HOPMAJILHOE
pacnpeeneHus
4 |[Pactipenenenue Ilyaccona 2 0 0 POLI
5 CBs13b MeX1y ClTy4allHBIMU 7 1 0 POII
BEJIMYUHAMU
6 O6O6HVICHI/I€ A CUCTEMATHU3aLIs 10 0 0 POIII
3HaAHUUN
| Jproro 342 o |

YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JUIS1 YHEHUKA
Teopus BepositHocTel U cratuctuka, 10-11 xnacesl/ Tropun FO.H., Makapos A.A., Beicoukuii
N.P., fAmenxo U.B., U3marenscteo "MIITHMO"

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

) Teopus BeposTHOCTei u ctatuctuka, 10-11 kmacesl/ Tropun FO.H., Makapos A.A., Beiconkuit
N.P., Slmenxo U.B., U3garensctBo "MIIHMO"

2) Teopus BepositHocTel. 10 kiace. 3aauu U KOHTPoOJIbHBIE padboThl/ Beiconkuit U.P.,
N3parensctBo "MITHMO"
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3) BepositHoCTh 1 cTatucTuka, 10-11 knacesl. InannpoBanue u npaktukyM. Ilocobue s
yuurenst/ bpoackuit .JI., Memaskuna O.C., I3garensctBo "APKTH"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://resh.edu.ru
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